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‘This invention-relates to a method and appa-
“ratus for separating or concentrating the valu-
able constituents of mineral ores, i. e., the sepa-~
rationi or' concentration -of  the ‘more: valuable

mineral or minerals from the worthless part of

the ore, or gangue. More particularly the in-
vention relates to the recovery of the valuable
“minerals, ‘metals or concentrates from flotation
- cells. B R
" The general objects’ of the invention are the
provision of a method of separating or concen-

trating the valuable minerals, metals and the -

* like (hereinafter collectively referred to as “con-
centrates”)" contained in' mineral ores at'a de-
creased- cost' and  with - increased efficiency as
compared ‘to:present methods; and the provision
of a simple and effective apparatus fot carrying
out ‘the method.. More specific objects ‘are the
provision of ‘an‘economical snd efficiert method

~and. an-apparatus’ for-carrying out the method
whereby - concentrates of low moisture content
can - be' recovered from the froth produced by
flotation cells;” = ‘ :
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The flotation :method “of " separating vé,luable ‘

minerals from ‘ore-is' well known and widely 25

used. . According to the ordinary practice, a
watery mixture known as “pulp,” containing the
ore -to ‘whichthe -proper ‘quantity ‘and kind of

-0ilor other: reagent has been added, is beaten .
by an agitator or other means producing ‘a’froth 30

on' the top of the: cell which contains the con-
centrates which it is sought to' recover. These
‘mineral concentrates are heavier than water,
-but ‘are’siipported by the froth above the liquid
~level “and ‘are ordinarily removed from: the cell
by ‘mechanically - skimniirig the" froth “from the

+ cell. "' The froth containing the concentrates is =

-diluted with  water ‘for “‘convenience in’handling
and then pumped to a settling tank or thickener,
and-finally to a filter wheie the concentrates are
separated from the water and discharged into a
bin," =+ . e ‘ e

According to the Present invention, the con-

‘centrates -are recovered -directly from- the un-
diluted froth, preferably from the upper sur-
face of the flotation cell by a downwardly fac-
ing surface disposed incontact with the froth,
- then the surface is .removed from the froth,
carrying with it the concentrates; which ‘are
thereafter discharged.from the surface directly
into a bin. Preferably the:surface is ‘composed

12 Claims. (CL 209—164) ' e e

flotation ‘cell in contact With the froth, then
‘away from the cell where accumulated.concen-
“trates. are. removed, and then across the cell

again, and so on. ' I'prefer to reduce the pressure

_behind that portion of the filter in contact with
- the froth and apply pressure to the portion over

the bin to‘discharge the concentrates therefrom. -

That portion ‘of ‘the filter in: contact with the .

froth’ continuously picks: up concentrates from

' the undiluted froth, the concentrates being con-

tinuously removed inthe region adjacent the

‘bin.. " Thus the mechanism' required for mechan-
“ically skimming the filter cells is eliminated, the

dilution of the'concentrates by water is ‘done
away with, and the necessity for pumping the
diluted concentrates to'the thickener and filter

‘obviated, resulting "in_substantial decreases 'in

operating, installation and capital costs as com-
pared ‘to present’ bractices.” Purthermore, by
controlling the liquid level'in the cell, the filter
element may: be positioned Incontact with the
1roth at the level containing the greatest amount
of concentrates, “insuring' efficient = operation.
The froth is continuously renewed by the ‘oper-
ation of the agitators or the like, and fresh pulp
is supplied to the. cell in the usual manner; The
arrangement ' is ‘preferably - such that ‘the' con-
centrates -are picked ‘up continuously fromi the
entire surface of the cell, ‘thereby insuring rapid
and efficiént operation. The method msy be
carried out rapidly and economically by sturdy
and compact apparatus which can bé constructed -
at relatively low cost-and which requires substan-
tlally less investment in' equipment and mill -
space than the usual apparstus required to do
the same amountof work, "~ 0o
‘A preferred form of apparatus for ¢arrying

- out-mny method'is illustrated in the drawings in..
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Wwhich Figure 1 is'a vertical section through 'a
flotation cell embodying my invention and show-
Ing a preferred form 'of filter apparatiis for re-
moving the concentrates from the ‘cell, the sec-
ton being taken ‘as indicated by lne [--{ of
Figure 2; Figure 2 is & horizontal sectional view
taken along line 2—2 of Figure 1; Plgures '3, 4
and 5 are sectional details on an enlarged scale -

taken along the lines 3—3, 4—4 and'5—5, re-

- Spectively, of Figure 2; Figure 6 is a plan view of

50
- tional “detail

of & suitable fliter material, such as a permeable *

fabric. 'The surface preferably. is continuous;
and-is. moved through-a path ‘such'that each

1

the fllter element with Dparts broken away to

show the construction thereof; Figure 7 is a sec-
of the fllter element taken along -
the line:1—1 of Figure 6; and Figure 8 is a de-"
tall {llustrating a preferred form of valve plate

‘ * forcontrolling - the ‘application  of suction .and
portion. thereof is:moved across the top of the 85 R o

pressure to the filter ‘element."




. through the conduit 38.
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As shown particularly in Figures 1 and 2, an
apparatus embodying my invention comprises a
flotation cell, which for the sake of compactness
of the entire apparatus, preferably but not neces-
sarily is made in arcuate form, occupying about
180° of arc.. The cell comprises the arcuate or
semi-annular tank indicated generally at § and
having an_inner curved or arcuate wall 6, an
outer wall 1, a’bottom. wall 8, and radial end
walls 9 and 10. The tank may be constructed
of sheet metal in any conventional manner, the
parts being secured -together as by riveting or

tained - substantially constant by conventional
float controls and valves, not shown. As is cus-
tomary, the float controls can be adjusted to vary
the pulp level to provide the optimum yield.

Upon operation of the impellers or agitators 18,
8 layer of froth carrying the concentrates-and °

" comprising enormous numbers-of minute bubbles

10

welding. An intake (I is disposed at one side

of the tank near the bottom thereof; the pulp
" being - introduced through .this intake in the
usual manner. - The tailings may be discharged
“through the outlet .12 disposed at the opposite
side of the tank from the intake 11
"the concentrates recovered from the cell, I pref-
erably provide an arcuate or semi-annular bin
13, complementary to the tank §, and made up of
a hottom plate 14, curved side walls |5 and 186,
“and radial end walls 11, * This arrangement lends
itself to the use of a conhtinuously rotated an-
“nular fllter element disposed over .the annulus
made up of the tank'§ and bin 13.
In order to agitate the pulp and generate the

is formed in the usual manner on-the top surface
of the liquid pulp as indicated diagrammatically
at 40. In order to remove the concentrates.from
the cell, I preferably employ a filter indicated.
generally at 41 and shown best in Figures 1, 6
and 7. 'The filter is circular in form, is support-
ed concentrically with tank § and bin 13, and.
may comprise a circular disk 42 having & down-
wardly extending cylindrical peripheral flange 43

_  and g similar cylindrical inner flange 44. ' The

To receive -
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froth, agitators 18 and 18a are provided within .

thé tank 8, These may be of any conventional '

"constructlon, and while I have shown two such
“agitators.in the.préferréd embodiment, it will be
“understood that if desired only a single agitator

B may be employed or more than two agitators may .

_be used, depending- upon the .size and shape of
~ the cell, and the materials being handled. ‘While
the agltators themselves may be of aly conven-

tional construction, they are prefera.bly driven by -

‘mechanisms such as shown 'in the - drawings,
rather than by the conventional overhead or ver-
tical drive mechanisms, The agitators .18 and
18a and their respectwe driving: mechanisms.are
preferably identical; accordmgly only the.driv-
.. ing mechanism for agitator 18 will be described
in detail. The same reference characters dare ap-
plied to similar parts in both mechanisms. Pref-

“erably, agitator (8 fis. rotated at a speed of, for

example, about 1800 R, P. M. by a shaft {8 which
is supported in suitable bearings.20 in a housing
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21 mounted in tank § by the supporting brack- .

ets 22, At its upper end the shaft 18-is provided

“with a beveled gear 23 which is.engaged by the
beveled gear 24 mounted on the horizontal shaft

25. The shaft 25 is carried in suitable bearings
in the horizontal “housing member 27 and by the
 outboard bearing 28, and is driven by motor 29
through pulleys 30 and 30a and belt 34,
It will -be noted that the shaft. 25 passes
through a packing or stuffing box 32 as it leaves
“-.the. housing 27, and the housing 21 is provided
with. & lateral :lnlet 33 to permit air under pres-
sure to be supplied to the interior of the housing

positive pressure may be maintained within the
housings. 21 and: 27, maintaining the level of any
-liquid that might leak past the end member 35
into the houising 21 ‘below the level of the lower
bearing 20, Thus, the bearings and gears of the
agitator drive are protected from possibility of

“ - damage by the abra,sive pulp contained -in the

- tank'§, Also, if desired, air can be supplied to
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By this means a slight
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the’ tank through the: conduit 34 and housings. -

27 and 21, being ‘discharged into the pulp at the
lower end of the housing 21.

The usual anti-turbulence grid 37 is. provided
at the customary level. The pulp level is main-

6

outer flange 43 has a radius slightly greater than
the radius of the outer wall T of the tank, while .
8 circular disk 45 having a radius slightly less.
than the radius.of the inner wall 6. is secured to
the lower edge of the flange 44.. The annular
space between the: ﬂange 43 and the edge of
disk 45 is covered with filtering material, for ex-
ample, canvas or other suitable fabric, 48 backed
up by wire . screen 41.  The cloth 46 and screen
41 are spaced from the disk 42 a_nd the space
between the disk and the. screen is divided into .
a plurality of segments by radially extending ver-~
tical partitions 48, the partitions separating the
entire filter in ettect into sepa.rate filter elements
to each of which- suction and pressure may. be
successively - applied, s

This' last result is. obtained by providlng the
plate 46 with a plurality of ports or openings 49
through which suction or pressure may be ap-
plied, there being one port. or opening 48 for each
segmental fllter element. .The plate 45 also func-
tions to mechanicslly support the entire filter for
rotation about its vertical axis, the plate being
supported.on block 5f carried by a suitable bear-
ing 52 upon the pedestal 53. The entire assembly
is rotated by the drive shaft 54, which is driver -
at relatively.slow speed, for example one or:two
revolutions per minute, by the motor §6 through:
suitable reduction gearing (not shown) and bev- :
eled ‘gears 56 and-87. - )

In order to apply suction to the ﬁlter segments
when they are disposed in contact with the froth
on top of the flotation cell and pressure to the

- segments when they are over.the bin.i3, I pref-

erably employ a valve mechanism such as the
valve plate 60 which. is disposed immediately be- .’
neath the plate 45 and in sealing. contact there-

. With.. The plate 60 as:shown particularly in Pig~

ure 8 has an arcuate suction port 61 and an ar-
cuate pressure. port 62 which are adapted to reg-:
ister with the openings 88 in the plate 45.. The.
suction port 61 is connected-through the mani-
fold 63 to the conduit 64 leading to.a vacuum
pump, while ‘the pressure port 62 is connected
through the manifold 65 to the conduit 66 lead-
ing .to a blower or other.suitable source -of fluld
under pressure. If desired, sealing rings 89 -and
89a may. be provided to reduce leakage between
the valve plate 60 and plate 45,

By this arrangement, each segmental ﬂlter ele-
ment is connected with the vacuum line -as the-
rotation-of the entire filter brings each element
successively over the flotation cell 5:with the filter

“cloth 46 in contact with the froth on the top of
" the.cell..

Each port 49 remains:in communica-

tion with the vacuum line during the entire time
that its associated segment is in contact with'the -
froth and until such segment. approaches:the
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scraper 10. The suction preferably is maintained

88 long as practical after the segment leaves the
froth in order to remove additional molsture from
the concentrates.” “As each segment approaches
‘the scraper 70 in its travel over the recelving bin
13, its assocm,ted port 49 ‘passes over the solid
portlon 67 of the valve plate 60, shutting off the
suction connection momentarily, and then reg-
isters with the pressure port 62..  Thereafter,
" each port 49 remains in communication with the
pressure port 62, and thus with the source of air
" under pressure, as its associated segment travels
in its arcuate path over the remaining portion of
“the arcuate bin 13. As each segment approaches
the end of the bin the pressure is cut off ‘by the
solid portion. 88, and then the suction connection
is restored as the segment again comes in con-
tact with-the froth.

In operation, the suction, coupled with the well
known tendency of the concentrate film .to ad-

here to any surface, even though the bubbles:

making up the froth are broken, causes the con~
centrates contained in the froth to adhere to the
underside of the filter cloth in the form of & paste
or slime in spite of the fact that the concentrates
_are heavier than water. The layer or cake of
concentrates builds up on the underside.of the
cloth of each segment as the segment travels
around and over the flotation cell,' and the con-
centrates are discharged into the bin 13 by the
application of pressure to the interior of the seg-
ments when they are disposed above. the bin.
The scraper plate 10 is preferably provided to as-
sist in the removal of the concentrates from the
underside of the' filter member. This . may be
mounted upon suitable support .1f (see Figures
1 and 2) and is arranged at an'angle as shown
to scrape the concentrates from the underside of
.the filter cloth and into the bin.

The action of the filter elements in picking up
the concentrates from the froth is :shown di-
agrammatically in Figures 3 and 4. As indicated

in Figure 3, with the filter turning in a clockwise

direction, the cloth. 48 is substantially free from
concentrates when it passes over the radial wall
8 of ‘the tank 5. As it travels along-in’ contact
with the froth it accumulates a layer 13 ‘of .con-
centrates which is initially very thin as shown
in Figure 3.. This layer gradually becomes thicker

as the fllter travels across the tank in contact.

with the froth, attaining a substantially greater
thickness, as shown in Figure 4, by the time the
fAlter element leaves the froth and passes over the
radial wall 10. - The concentrates, which as com-
pared to concentrates recovered by conventional
methods: contain ‘a relatively small percentage
of water, are then blown and scraped from the
cloth in its passage over the bin (3 so.that the
cloth is substantially ‘free from ' concentrates
when it -again reaches the entry side of the tank.
In these figures, the layer of concentrates is nec-
essarily indicated diagrammatically; and: the

drawings are not intended to show the relative

thicknesses of the screen, the fllter cloth and the
layer; for the thickness of the layer of concen-
trates may vary within reasonably wide limits,
depending upon the speed of operation, tough-
ness of the: bubble film, amount’ of suction, the
nature of the materials being handled in the cell,
the flotation oils or reagents, and other factors.

Figures 3 and 4 with Figure 5 also filustrate

a preferred arrangement for preventing loss of

the froth and overflowing of the flotation. cell.
This is preferably accomplished by mounting 8
flexible rubber flange member 74 on the radial

10

-.age, and-at the same time to sufficient clearance
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wall § and engaging the underside of the flter
cloth as shown in Figure 3, A trough 78 is pro-

-vided to catch any froth or liquid that may. over=

flow the wall 9; At the exit side:.of the cell, g
similar flange, bent in the direction of ‘move=-

ment may be employed, or I may employ rolls

16 and 16 mounted .in the .tank adjscent the
radial wall 10; the roll 15 being arranged to en-
gage the la.yer of concentrates on the underside
of the filter cloth. The {wo rolls together func-

tion to block- the space between the top of the

wall [0 and the filter cloth against excessive leak~

to prevent ‘the layer of concentrates being scraped
8s by'the top of the wall {0. Here again, a trough

member. 11 is provided to catch:any leakage.

Similar flange members -are. provided on the
arcuste walls 6 and 1, Figure 5 showing the ar-
rangement on-the outer wall 1, which  comprises
a rubber flange member 18 mounted adjacent the
upper:part of the wall and adapted to slideably
engage the depending portion 19 of the ‘flange
43. " For convenience in illustration; the liquid
and froth are not shown in Figure 5..' The.trough
member 80 is provided to catch any leakage, A

-.similar flange member. 8{ mounted on the inner

wall 6. (see Figure 1) engages the peripheral edge
of the valve plate 48, The trough member 82 is
provided -to catch any leakage that may occur
along this wall. . 'By this arrangement, the filter

-member is substantially sealed against the: upper

edges. of the tank § in its travel thereover.  Be-
cause of the reduced pressure within: the filter
segments over the tank and because of the pres-
ence of the sealing members, there is no excessive
leakage or overflow from the tank, although if de-
sired, a positive pressure of a few inches of water
may be maintained within the tank to assist in
filtering -action.

In operation, the pulp treated with ﬂotatlon
reagents:in the usual manner is supplied to the
cell through the iintake pipe .1'l. and the tailings

. are withdrawn through the.discharge pipe:'12.
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The beaters or agitators 18 and 18a¢ are driven
by ‘the motors 29 at customary ‘speeds, for ex-
ample 1800 R. P. M; . This produces the desired
froth 40 at the top of the.cell: :: The:liquid level
and supply of fresh pulp is maintained .by:auto-
matic regulators -of  known construction to: pro-
vide a conhstantly renewed :froth .of  the desired

motor 55 is operated to rotate the filler member

. 'slowly to bring successively the various filter seg-

ments into contact ‘with :the froth, carry them
across the cell'in contact with the froth and then
move them away from the cell and over the bin
13.© Through:the valve -mechanism, ‘each seg-

ment is'connected to the vacuum or suction line .

while 1t is over the fotation cell and in contact

with ‘the froth-and each segment is ‘connected:
with the source of pressure as it is over the bin

13 and approaching the scraper 10.° Thus the
minerals are gathered on the.underside of the
filter cloth as-the segments pass: over:the cell
and discharged from the filter cloth by the action
of the pressure and by the scraper 10-as the filter
segments pass over the bin.  The speed of rota-
tion of the filter is correlated with' the density
of the froth -and the concentration of valuable
minerals therein.to: obtain a coating or cake of
concentrates of the ' desired thickness on  the

underside of. the cloth.  The" ‘thickness- of the "

layer or cake may vary within rea.sonably wide
limits; but it should not be so great that the layer
will crack and fall back into: the ﬂotatlon cell,

" density: in contact with the filter:cloth 46, ‘The. : .
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: 7
:nor should it be great enough s ‘grevent or ‘sub-
~stantially impair the dewatering action of the
filter, for the method and apparatus are prefer-
. ably operated to produce concentrates of excep-
tionally low moisture content.  The speed of op-
eration: of the filter may correspond’ generally
- with the speed of operation of conventiona.l cy-
lindrical filters, for example speeds of one or two

revolutions per minute may be employed. A -vac-

uum of from 17 to 20 inches of mercury is prefer-
ably applied to the filter when thin pulps are em-
ployed, and-this may be’increased to’ from 20t0
‘25 inches of ‘mercury with denser pulps.” Pres-
_sure’up to 7 to'15 pounds per square inch may be
“aplied on the ‘pressure side of ‘the cycle to-blow
the pulp off the filter cloth into.the bin.
" . From the foregoing description- of a<preferred
‘form of my invention, it will be seen’that by my
-method the wusual- operations -of ‘skimming the
. concentrates from the top of a flotation cell then
diluting the concentrates with water' and pump-
ing them to thickeners and filtérs where the water
‘is removed and the concentratés recovered, to-
gether with the various-items of equipment nec-
essary to'carry out these operations, are all elim-
inated. Thus my method effects a’ substant1a1
saving in the investment required to recover con-
centrates from flotation cells and operates to re-
. cover :concentrates from such cells with greater
“efficiency, lower moisture content and at lower
rcost. than has heretofore been possible. My pre-
ferred:apparatus for carrying out my method is
-relatively simple and compact and can be manu-
‘factured and:operated at reasonable cost:
Various changes and modifications can be made
in my‘invention both: as to'method and apparatus
- without departing from the spirit and scope there-
of.. “Therefore,. it is.to be understood. that the
foregoing description of my method ‘and - appa-
“ratus is given by way of example and not limi-
tation, and that my patent-is not limited to the
preferred-form disclosed herein-or in:any man-

.ner.other: than by the scope of the appended .

claims.-

X claim:

1..The method of recovering heavier than water
:mineral concentrates :from -a concentrate-con-
-taining-froth produced by a flotation cell;, which
comprises - placing. a. permeable . filter with its
lower surface in'contact with the undiluted froth,
applying suction to the upper side:of the filter
thereby causing concentrates .contained in:the
froth to- adhere to :the underside of the filter,

thereafter removing the filter from the froth and

applying gas under pressure to the upper side of
the filter to diseharge the concentrates therefrom.

- 2. The method of removing heavier than water
mineral concentrates from a flotation cell where-
in the concentrates are contained in froth at the
top- of the cell, which comprises placing- a per-

meable filter: with its lower surface .in- contact

with: the froth at the top of the cell and -above
the level of the liquid therein, applying suction to
the upper side of the filter.thereby causing con-
centrates contained in the froth to adhere to the

underside. of: the filter, thereafter removing. the

filter from the froth and removing the accumu-
lated concentrates therefrom.

3. The method of removing heayvier ‘than. water
minersl concentrates from a flotation cell wherein
the concentrates are contalned in the froth at the
top of the cell, whxch comprises continuously mov-
ing a permeable filter into contact with the froth
in the cell, with the filter disposed in a substan-
tially horizontal plane, applying suction to the

'35

- upper side of the portion of the filter in contact
_ with the froth thereby causing concentrates con- :
tained in the froth to adhere to the underside
of the filter, continuously removing the filter from

5 the froth and applying gas under pressure to the
upper side of the portion thereof out of. contact

with  the froth to discharge the concentrates_ o

“therefrom,

4. The method of removing heavier than water
mineral concentrates from g flotation cell wherein
the concentrates are contained in' froth at-the. .

. top of the cell, which comprises moving a con-
’tmuous filter element in a path such that during
& portion of its travel its lower surface is4n con-
tact with the froth in the cell and during another
portion is out of contact with the froth, applying
suction to the upper surface of that portion of the
filter element in contact with the froth thereby
causing concentrates to accumulate on the lower
surface in contact with the froth, the movement
-of the filter element carrying the accumulated
“concentrates away from. the froth, and -removing

-the accumulated concentrates during the _portion
of travel of the element in whrch ‘the element is
out of contact with the froth..” " .

5. Apparatus for recovering concentrates from
a-flotation cell wherein the concentrates are con-
tained in froth at the top of the cell, comprising,
in combination with the flotation cell, a round
filter mounted for rotation about a vertical axis -
-and positioned to have one portion disposed over
the cell with its lower surface adapted %o contact
with froth in said éell and another ‘portion spaced
away from the cell, means for applying suction to
the portion of the filter adapted to contact the
froth whereby concentrates may be accumuy-
lated thereon, means for removing ‘accumuiated
concentrates from-a portion ‘of the ‘filter spaced
away from the-cell, and means for rotating said
filter, . whereby concentrates may be continuously
accumulated on' said filter and continuously re-
moved therefrom.

6. Apparatus for recovering concentrates from
“a flotation cell wherein the: concentrates are con-

+5.tained in froth at the top of the cell, comprising,
in-‘combination with the flotation cell, ‘a round,.
substantially plane filter of. greater area than -
the cell'mounted for rotation about s, vertical axis
and positioned to have one portion disposed over

50 the.cell with its Jower surface adapted tn contact
"with froth in said cell and another portion spaced .
away fromthe cell, sealing means mounteéd-on the
walls of the. cell and engaging the under surface
of said-filter for preventing: substantial overflow

55 of froth and liquid from said cell, means for ap-
‘plying suction to the portion of the filter adapted
to contact the froth whereby concentrates may be".
accumulated thereon, means for removing accu--
mulated concentrates from s portion of the filter

., Spaced away from.the cell, and :neans:for rotat-

ing said filter, whereby concentrates may be con-

tinuously accumulated on ‘said filter and. con-

" tinuously removed therefrom.

7. Apparatus for recovering concentrates from

§5 a flotation cell wherein:the concentrates:are con-
~ tained in froth at the top. of the cell, comprising,
‘in combination -with the flotation cell; a round
filter mounted for rotation about a vertical axis
and positioned to have one portion disposed over
70 the-cell with its lower surface adapted to contact
with froth in said cell and another portion spaced
away from the cell, sealing means mounted on the.
walls ‘'of the cell and engaging the under surface

of said filter for preventing substantial overflow
75 of froth and liquid from said:cell, means for apply~
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ing suction to the portion of the filter adapted to
‘contact the froth whereby concentrates may be
accumulated thercon, means for applying pres-
sure {0 a portion of the filter spaced away from
the .cell ‘to remove accumulated concentrates
therefrom, and means for rotating said filter,
whereby concentrates may be continuously ac-
cumulated on said filter and continuously re-
moved therefrom, .

8. Apparatus for recovering concentrates from
ores, comprising a flotation cell comprising a tank
having means for creating a concentrate-contain-
ing froth on the surface of pulp within the tank,
2 bin, an annular filter member mounted for rota-
tion about a vertical axis, said filter member
comprising an annular chamber having a lower

-surface of fllter material, a portion of which is
disposed over said tank and adapted to contact
froth therein, while another ‘portion’is disposed
over said bin, radial partition members dividing
said annular member into a plurality of seg-
mental filter elements, means for rotating sald
filter member to pass said segmental filter. ele-
ments successively over sald tank and said bin,
and'valve means for successively connecting said
filter elements to a source of suction when they

are. over said tank and to a source of pressure

when they are over said bin.

9. Apparatus for recovering concentrates from
ores, comprising a flotation cell comprising a tank
having means for creating a concentrate con-
taining froth on the surface of pulp within the
tank, g bin, an annular filler member mounted
for rotation about a vertica) axis, said filter mem-
ber comprising an annular chamber having a
lower surface of filter material, a portion of which
is disposed over said tank and adapted to contact
froth therein, while another portion is disposed
over said bin, radial partition members dividing
said annular member into s plurality of seg-

- mental filter elements, means for rotating sald
filter member to pass said segmental filter ele-
ments successively over said tank and said bin,
and valve means for successively connecting said
filter elements to a source of suction when they
are over said tank. i )

10.. Apparatus for recovering concentrates from
ores, -comprising a flotation cell comprising an
arcuate tank having means for creating a con-
centrate containing froth on the surface of pulp

~within the tank, a bin, an annular filter member
concentric with said tank and mounted for. rota-
tion about a central vertical axis, said filter mem-
ber comprising an annular chamber having a
lower.surface of filter material, a portion of which
is disposed over sald tank and adapted to contact
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froth therein, while another portion Is disposed
over said bin, radial partition membeérs dividing
said annular member into g plurality of seg-
mental filter elements, means for rotating said
filter member to pass said segmental filter ele-
ments successively over said tank and said bin,
valve means for successively connecting said filter
elements to a source of suction when they are over
sald tank whereby concentrates are accumu-
lated thereon as said elements pass over said
tank, and means for removing said concentrates
from said elements and discharging said concen-
trates into said bin, ‘ P e e

. 11. Apparatus for recovering concentrates from
ores, comprising a flotation cell comprising an
arcuate tank having means for creating a concen-
trate containing froth on the surface of: pulp
within the tank, said tank extending for approxi-
mately 180° of are, ah arcuate bin concentric with
the tank and extending for the remainder of the
circular arc of the tank, an annular filter member
concentric with said tank and bin and -mounted
for rotation about a central vertical axis,’ said
fllter member comprising an annular chamber
having a lower surface of filter material, & por-
tlon of which is disposed over said tank and
adapted to contact froth therein, while the re-
malinder is disposed over said bin, radial parti-
tion members dividing said annular member into
a plurality of segmental filter elements, means for
rotating said filler member to pass said segmental
filter - elements successively over said tank and
said bin, and valve means. for successively con-
necting said filter elements to a source of suction
when they are over said tank and to a source of
pressure when they are over said bin, ..

12..In combination with a flotation cell having

‘means for creating a froth containing heavier
~than water mineral concentrates on the surface

of the pulp within the cell, apparatus for recover-
ing sald concentrates from said froth comprising
& rotatably mounted round filter positioned to
have one portion disposed with its lower surface.
adapted. to contact undiluted froth, and another
portion spaced away from the froth, means for

. applying suction to the portion of the filter
- adapted to contact the froth whereby. concen--
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trates may be accumulated on the under surface
thereof, means for applying gas pressure to ]
portion-of the filter spaced away from the froth .-
to remove accumulated concentrates therefrom,
and means for rotating said filter, whereby con-
centrates may be continuously accumulated on
said filter and continuously removed therefrom..

ALBERT REYNOLDS MORSE.




