rd

1,990,129

A
|
!
A
|
i
]
|
{
|
!
|
|
I
'

3 Sheets-Sheet 1

W. C. MENZIES
Filed June 5, 1933

INVENTOR
LA C. MENZIES

Y7
/ﬁw ATTORNEYS ? |

B

5o T]

APPARATUS FOR SEPARATING MATERTALS OF DIFFERENT SPECIFIC GRAVITIES

Feb. 5, 1935.




Feb. 5, 1935. W. C. MENZIES 1,990,129

. APPARATUS FOR SEPARATING MATERIALS OF DIFFERENT SPECIFIC GRAVITIES

Filed June 5, 1933 3 Sheets-Sheet 2

EK | | | INVEN |

NVENTOR
HURH C. MEVZILE

ATTORNEYS



Feb. 5, 1935. W. C. MENZIES - 1,990,129

APPARATUS FOR SEPARATING MATERIALS OF DIFFERENT SPECIFIC GRAVITIES

Filed June 5, 1933 3 Sheets-Sheet 3

Y o
985 ° o, ! °,/°/
935.o 10 019

INVENTOR -

N
Iz |

#o ATTORNEYS




Patented Feb. 5, 1935 o | | 1,990,129

UNITED STATES PATENT OFFICE

1,990,129

APPARATUS FOR SEPARATING MATERIALS
OF DIFFERENT SPECIFIC GRAVITIES

William C. Menzies, Scranton, Pa.
* Application June 5, 1933, Serial No. 674,438
16 Claims. (€1, 209—161)

My inventicn relates to apparatus for separat- means just referred to are such as to preduce a
ing materials of different specific gravities. The variably hindered settling of the materials fed
invention pertains more particularly to appara- to the classification chamber. For the maximum
tus for separating coal or other minerals from resistance to downward settling, the upflow cur-

5 mixtures containing them,.in which apparatus. rent is at a predetermined maximum velocity 5
the mixture is subjected. to hydraulic classifica- designed to float the good coal off into the dis- .
tion and separation of the materials. - charge at the top of the chamber while permitting

While not confined to such use, the apparatus the ready downward settling of the heaviest refuse
of my invention is particularly useful in -the to the bottom discharge. Under this maximum

10 separation of coal from the usual mined mixture velocity of current upflow and consequent hin- ‘10
of coal and rock or other refuse; and as the drance to settling, the lighter refuse, such as the
difficulties sought to be overcome by my inven-  “bony”, tends to accumulate so near the top of

. tion are well illustrated in the case of separation the chamber under the stratum of good coal that,
of coal, reference will primarily be made thereto if the maximum upflow éurrent were continued,

15 in explaining the prmclples and advantages of more or less of this refuse would be carried by 15

.- the invention. . the upflow current over with the good coal into -

The impurities or refuse in the usual mined the valve discharge. This is avoided by the means
mixture are a very poor grade of coal c¢alled automatically operating in response to the in-
“bony”, and rock, pyrites, slate and the like.. creased density of the materials in the classifi-

20 The material of value, the high-grade coal, is cation chamber to reduce the velocity of the 20
.of the lowest specific gravity, the rock and pyrites upflow current.
are .the materials of the highest specific gravity, Under the condition of less hindered settling:
the slate is of the next highest specific gravity, resulting from the reduction in velocity of the
while the “bony” is material of an intermediate upflow current, of course all the materials in

25 " specific gravity, sufficiently approaching that of. the classification chamber settle more ‘rapidly - 25
the good coal to make it difficult to effect sub- downward so that if this condition were pro-
stantially complete separation of the two by hy- longed good coal, as the lightest material, would
draulic, classification. * settle down with the heavier refuse to the hottom

A primary object of my mvention is to provide discharge. This is avoided by the means auto-

30 an apparatus for the hydraulic separation of matically operating in response to the decreased 30

- coal and other minerals of value from mixtures densily of the materials in the classification
contammg them which will automatically operate, chamber to increase the velocity of the upflow
with a minimum of attention, to effect substan- current and thus restore the maximum resist-
tially complete separation of the coal or other ance to downward settling, which again forces

35 mineral of value from the refuse even in cases the good coal upwardly while still permitting 35
where certain material of the refuse, such as the ' the heavier refuse to settle to the bottom dis-
“bony” in the case of the separation of coal, for charge.
example, is of a specific gravity sufficiently ap- To thus make the density of the ﬂuid mass in
proaching that of the mineral-of value to ordi~ the classifying or separating chamher the factor

40 narily render the separation a difficult and un- controlling the velocity of the upflow current, my 40
certain one so far as substantially complete sep- invention comprises means for supplying that
aration is concerned. . “chamber with water at a predetermined maximum

Another and more particular object of my in- volume and rate of flow suficient for the maxi-

" vention is to especially adapt an apparatus of mum velocity of upflow current through the cham-

45 the foregoing character to the separation of coal - ber required for a given density of the materials 45

"~ and to the overcoming of the above-mentioned and associated means responsive to the increasing
-difficulty -of substantially complete separation of - resistance offered by the increasing density of
the good coal from the “bony” by providing the materials to the upflow current to divert vary-
apparatus- with means automatically operating ing amounts of the supply liquid from the cham-

50 to vary the velocity of the hydraulic'upflow cur~ ber and thereby reduce the velocity of the classi- 60

" rent in response to changes in density of the fluid- fying current.
mass in the classification chamber as the ma- Another object of the invention is the provismn
terials accumulate in or separate out therefrom. in a materials separating apparatus of the gen-

The changes in the upflow current designed to eral character to which the invention pertains of

55 be brought about by the automatically operating a vertically adjustable feed-in chute which win &5



10

15

20

30

- 35

40

50

55

60

2

deliver the crude mixture to the classifying cham-
ber in quantities and at levels so below its over-

flow rim as to ensure that none of the refuse-
will be swept over that rim by the hydraulic cur-

rent upon entrance of the materials to the
chamber.

A further object of the invention is the pro-
vision in such an apparatus of a mechanical agi-
tator of the revolving blade type effective in main-
taining the mixture in mobile condition in the
classifying body of water without exerting a
centrifugal force on the fluid mass disturbing the
classifying action.

Still another object of the mvention is the
provision in the classifying chamber of deflector
means effective to so divert and disperse the up-
flow current of water from the path axially of
the chamber which it has a tendency to take as
to avoid turbulence of upflow and improve the
classifying action.

The foregoing objects, principles and advan-
tages of my invention as well as other objects,
principles and advantages thereof will more fully
appear from the presentation hereinafter made by
description and drawings of an apparatus em-
bodying the invention in a form found particular-
ly suitable for the separation of coal. It is to be
understood, however, that the invention is not
confined to this particular form of apparatus, nor
its usefulness restricted to the separation of coal,
and that the invention may include other forms
of apparatus and applications of use within the
scope of the appended claims.

In the drawings, which are somewhat dlagram-
matic:

Fig. 1 is a side elevational view, with interior
parts shown in interrupted lines, of one form of

‘the apparatus of my invention, particularly

adapted, as stated above, for the separation of
coal;

‘Fig. la is a partial vertical sectional V1ew
through the water-sorting chamber or tank of the
apparatus shown in Fig. 1;

Fig. 2 is an end elevational view, with certain
parts removed for clearness of illustration, of the
apparatus shown in Fig. 1, the Fig. 2 view being
that looking from left to right of the apparatus
of Fig. 1; \

Fig. 3 is a detalled vertical sectional view, on
an enlarged scale, of a portion of the apparatus
along the line 3—3 of Fig. 1;

Fig. 4 is a top plan view of the portlon of the
apparatus shown in Fig. 3;

Fig. 5 is a vertical sectional view along the
section line 5—5 of Figs. 3 and 4; and

Figs. 6, 7 and 8 are diagrammatic views illus-
trating the functioning of the apparatus in the
separation of coal.

Since the apparatus of my invention as applied

to the separation of coal from:its impurities in- -

volves substantially the same principles as when

- applied to the separation of other minerals, the

present description will be confined to the separa-
tion of coal as a typical instance of use serving to

present the essential principles of the invention.

The particular form of apparatus embodying
my invention shown in the drawings includes a
main receptacle or tank adapted to be so supplied
with water as to function as a classification or
sorting body for the coal mixture to be fed there-
to. In the form shown, this tank has a cylin-
drical upper portion 1, an intermediate conical
portion 2 with its walls converging downwardly
to a tubular lower portion 3 of a substantially
lesser diameter than that of the uppermost por-
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tion. The sorting tank is suitably’ supported

adjacent its open top upon side rails 4 of a sup- -

porting frame, not further shown, and the lower
tubular portion or member 3 of the tank is
downwardly and laterally curved to connect,
through a neck 5, with an upwardly inclined and
elongated chamber 6, of tube-like form,.closed

at the bottom and open at the top, through which

the water for the upflow current in the sorting
tank is supplied in the manner hereinafter more
fully set forth, A gate valve 7 in the tubular
member 3 of the sorting column serves to open
and close communication between the chamber 6
and the sorting tank. )

The chamber 6 is provided with a conveyor for
the refuse material so that this chamber also
functions as a conveyor boot, receiving from the
sorting tank the refuse materials settling down-
ward therethrough. As the conveyor, indicated

by the numeral 8 on Fig. 1, is the usual flight .

conveyor of well known construction, it is suffi-
cient to here state that its receiving end is jour-
naled in the bottom portion of the chamber or
boot 6 in the line of discharge of the refuse ma-
terials through the tubular member 3 of the sort-
ing tank, and its delivery end extends beyond the
upper open end of the boot in which it is located.
It is driven through a head shaft 9 adjustably
mounted in the brackets 10.

Water is supplied to the sorting tank in the
manner hereinafter set forth, not only to pro-
vide the upflow current of water hereinbefore re-
ferred to but also to provide a body of liquid to
which the coal mixture can be fed and with which
it forms a fluid mass.

In apparatus of this general type the only.

practical mode of feeding the coal mixture to
the sorting tank is to feed it through the open
top of the tank, but heretofore this has been
attended with the disadvantage of some of the
refuse of the fed-in mixture being swept over by
the hydraulic current into the discharge for the
good coal at the top of the tank before that refuse
has time to settle downwardly away from that
discharge. To avoid that disadvantage, the pres-
ent invention contemplates a form of extended
feed-in chute delivering the coal mixture well
down into the tank below the water level therein,
and well down into the fluid mass itself after
the same has once been formed. The invention
also proposes a form of the extended feed-chute
which is vertically adjustable so as to adjustably
vary the depth of its delivery of the coal mixture
within the sorting tank, as this avoids that re-
duction in the capacity of the apparatus to handle
different coal mixtures which has been found
to attend an unvaried depth of submergence of

. the delivery end of the feed-in chute.

In the illustrated apparatus, the feed-chute is
of the form shown in Fig. 1, having a funnel
shaped mouth and an elongated cylindrical chute
portion 11 extending down into the sorting tank
below its rim. ‘'T'o enable the chute to be vertically
adjusted, it is podily suspended from the .over-
head fanged beams 12 by the rods 13 extending
through the flanges of the beams and through box
lugs 14 on the outer circumference of the chute
and nuts 15 engagmg the threaded ends of the
rods.

As is customary in apparatus of this type,
means are also provided for mechanically agi-
tating the fluid mass in the sorting tank, and the
invention contemplates certain novel features of
such agitating means which substantially con-
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tribute to the efficiency of the appai'atus
whole especially for the separation of coal.
In the illustrated apparatus, the mechanical

as a

~ agitator comprises a rotatable shaft 16 on which
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the agitator blades are mounted. It has been the
customary practice heretofore in apparatus of

this general type to employ a plurality of sets of .

blades spaced vertically apart through the sorting
tank, with the top set fairly close to the discharge
rim of the tank, the bottom set in the lowermost

‘portion of the tank and with at least one inter-

mediate set, and with the blades of each set ex-
tending horizontally from the shaft and prac-
tically across the entire width of the tank. It
has been found, however, that which such an ar-
rangement, when the agitator is run at the higher
speeds of the range employed for different coal
mixtures, the top set of long blades produces ex-
cessive centrifugal action on the fluid mass which
seriously interferes with the classification of the
materials therein, and especially with the classi-
fication of the larger sizes of the materials. To
avoid this, and at the same time maintain suffi-
cient speed of the agitator for the proper classifi-
cation, the apparatus of the present invention
eliminates the customary top set of long blades
and employs two sets of relatively short horizon-
tally extending blades in the lower and midway
portions of the sorting tank, as indicated by the
sets of blades 17 and 18 respectively in Fig. 1,
and as a substitute for the top set of long blades
the apparatus employs extremely thin blades hav-
ing a stem portion 19 extending obliquely upward-
ly from the midway set of blades and short hori-
zontally disposed spurs or blade portions 20, the
uppermost of which are in approximately the lo-
cation of the long top blades heretofore used. It
has been found in the practical use of the ap-
paratus that such blades sufficiently agitate the
material near the upper part of the sorting tank
to keep it in a fluent state while at the same time
avoid that excessive centrifugal action herein-
before referred to as interfering with the classi-
fication of the materials. v
For a somewhat similar reason, the apparatus
also employs extremely thin blades having a stem
portion 21 extending obliquely downward from
the lower set of horizontal blades 17 and hori-
zontal spurs or blade portions 22 so as to agitate
the materials in the small-diameter bottom por-

tion of the sorting tank adjacent its outlet to

the tubular section 3. These blades, instead of
producing centrifugal action enough to throw the
materials in the bottom portion of the sorting
tank forcibly against its side walls and thereby
divert those materials from the bottom outlet,
provide just sufficient agitation of the materials
to facilitate their discharge through that outlet.

The shaft 16 may be driven by any suitable
means, preferably by ‘a variable speed drive so
that the speed of the agitator may be adjustably
varied in correspondence with the size of the

ing shown that the greater the size of the coal

the greater the speed required of the agitator..

The driving means employed in the illustrated ap-
paratus, and indicated as a whole by the numeral
23 in Fig. 1, is a Reeves variable speed drive, which
remains at a constant speed after the adjustment
to the desired speed has been made. As this is
a well known form of variable speed drive, it is

- unnecessary to describe the same in detail, and

it is sufficient here to-say that it comprises an
adjustably mourted driving pulley 24 and a driver.,
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‘pulley 25 which' latter 'in turn drives the gears

3
26 on the shaft 16..
To supplement the work of the mechanical

agitator in maintaining the mass of materials in
the sorting tank in fluid condition, water inlet

5

nozzles 27 are disposed through opposite side walls *

of the sorting tank along its length, with each
directed obliquely downwardly at an angle of ap-
proximately 45° to the horizontal and to the ver-
tical axis of the tank, as shown in Figs. 1 and 2,1
the effect being to assist the agitator blades in
rotating the mixture in the sorting tank and
therefore facilitate the classification of the ma-
terials according to their differing specific gravi-
ties. 'The nozzles may be supplied with water 1
from any suitable source, but in the illustrative .
apparatus each set of two oppositely disposed
nozzles are connected to a ring pipe 28, and the
ring pipes 28 are ir turn connected to the water

pipe 29 which is fed by the pump 30 as will here- 20

inaffer be more fully pointed out. The connec-
tions between the water pipe 29 and the ring
pipes 28 and the valves therein for the control
of the water to the inlet nozzles 27 are diagram-

0

b

matically indicated at 31 and 32 in Fig. 1. A pipe 25

34 of inverted U-shape, with one arm connected
to the upper end of the water pipe 29 and its
other free arm disposed over the mouth of the
chute 11, as shown in Fig. 1, serves to deliver
water from the pipe 29 to the mouth of the chute 3
to assist the delivery of the raw -materials
through the chute into -the classifying area of
the sorting tank, and the additional water at
this point has been found to substantially in-

crease the capacity of the apparatus. 4
.When the upflowing current of water is estab-' -

lished through the tubular section 3 and into
the sorting tank, in the manner hereinafter to be,
described, unless provision is made to prevent
it there is a tendency of the water current to.4
concentrate in a rather turbulent upflow along
the agitator shaft and along the sides of the

-cylindrical extension 11 of the feed-in chute,;
- which would cause some of the refuse materials

to be carried upwardly to the discharge for
good coal over the rim of the tank. The provi-
sion to prevent this comprises a deflector plate .
35 mounted on shaft 16 below the delivery end
of the feed-in chute and another deflector plate.
36, of ring shape, surrounding the cylindrical por- -
tion of the feed-in chute. Each plate is so mount-
ed as to be vertically adjustable. The plate 36
is vertically adjustable by reason of its suspen-
sion from the box lugs of the feed-in chute
through the rods 37 and the nuts 38 engaging
the threaded ends of those rods. .
The plate 35, which is vertically adjustable on
the shaft 16 through the collar 39 and set screw’
40, presents its flat circular base to the upflowing
water current to divert the same away from the
shaft, while its top face is beveled or cone-shaped
to check the drop of the feed material from the
delivery end of the chute and thereby prevent
the good coal from being foreced down too deep-
ly into the strata of refuse within the sorting
tank. Another advantage of the beveled top face
of plate 35 is that its disperses all materials from

G

‘the delivery end of the feed-in chute outwardly

into the classification areas of the sorting tank

0

H

0

]

30

N

and prevents that accumulation, especially of -
the heavier refuse, on the top of the plate and

consequent clogging of the delivery end of the
chute which would occur if the top face of the .
plate were flat. Thus, the plates 35 and 36 divert

the upflowing current of water away from the axis ;5

[SEN
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of the agitator shaft and disperse it into the fluid
mass in the sorting tank, while the upper face
of the plate 35 diverts the incoming material
away from the axial center of the tank into the
area of the classifying action of the water.

The hydraulic state of the entire fluid mass
in the sorting tank, that is, its condition of mo-
tion, has an effect on‘the settling of the mate-
rials according to their different specific gravi-
ties, and both the mechanical agitater and the
water inlets 27 in the wall of that tank are fac-
tors in this matter. But, since the speed of the
mechanical agitator is adjusted to a predeter-
mined constant rate and the water supplied
through the inlets 27 is also adjusted to a prede-
termined amount by the valves.in the pipe con-
nections, for any given coal mixture, depending
principally upon the size of the coal therein, the
mechanical agitator and the water inlets 27 are
constant factors in the classification of any given
coal mixturé. The other factor affecting the
hydraulic state or condition of motion of the
fluid mass in the sorting tank, and the one di-
rectly effecting the separation of the good coal
from the refuse and its discharge over the rim of
that tank, is the upflowing current of water which
has been mentioned but which, together with the
means in the illustrated apparatus for produc-
ing it, have not yet been described in detail.
That factor, as hereinbefore pointed out, is made

. a variable one responsive to variations in the

40

density of the materials in the sorting tank in or-
der to so control the settling of the materials as
to prevent any substantial amount of refuse from
going with the good coal over the rim of the tank
or any substantial amount of good coal setting

downwardly with the refuse through the dis-

charge at the bottom of the tank. Broadly con-
sidered, the means for doing this comprises
means for supplying the sorting tank with water
at a predetermined maximum volume rate of flow
sufficient for the required maximum velocity of

. upflow current through that tank, and associated

=
<

GO

means responsive to the resistance offered by
the materials to the upflow current to divert vary-
ing amounts of the supply water from that tank.
P1 eferably, the diverting means is of a character
perative to divert the supply water from the
sorting tank in a proportion of greater increase
of quantity diverted than the increase in the den-
city of the materials in the sorting tank.
While the foregoing water-supply and diverting
means may take other forms, the form employed
in the illustrative apparatus, which: is the pre-
ferred embodiment of the invention, comprises
the chamber or boot 6 through which the water
supply is delivered to the sorting tank for the
vnflow current therein, and a variable overflow
device connected to that chamber. As will more
fully appear as the description of this feature
of the invention proceeds, the chamber 6 and the
associated overflow device are so arranged as to
produce an overflow of water from that chamber
and a consequent diverting of the liquid from
the sorting tank only upon a rise above a prede-
termined lower limit of the liquid level in the
chamber 6, which rise is in turn dependent on
the density of and consequently the resistance

‘offered by the materials in the sorting tank to the

upflow of water therethrough.

As shown in Fig. 1, the chamber or boot 6 has
its closed lower end disposed beneath the tubular
connection 3 to the sorting tank, and that cham-
ber extends obliquely upward to a point disposing
its open upper end substantially above the dis-
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charge rim of the sorting tank. Water is fed
from the pump 30 through the water pipe 29 and
the branch pipe 41 to the chamber 6 at a point
therein . also substantially above the discharge
rim of the sorting tank. The branch pipe 41 is
provided with a gate valve; diagrammatically
indicated at 42, to control the feed of the water
to the chamber 6.

The overflow device assocxated with the cham-
ber or boot 6 comprises & standpipe 43 connected
to and supported upon that chamber at a point
substantially below the overflow rim of the sort-
ing tank and extending upwardly to a point sub-
stantially above the overflow rim of the sorting
tank. The open upper end of the standpipe 43
is surmounted by the casing or box of an overflow
weir indicated generally by the numeral 44. That
casihg, which has an open top, is divided by an
interior partition wall 45 into a water receiving
chamber 46 and a water discharge chamber 47.
The floor of the water receiving chamber is aper-
tured and provided with a cylindrical extension
48 defining the boundary of the aperture and ex-
tending downwardly to fit within the upper end
portion of the standpipe 43 so as to mount the
entire casing or box of the weir on that stand-
pipe and provide a free passage for the rise of
water from the standpipe into the receiving cham-
ber 46 of the casing, as shown in Fig. 3. The dis-
charge chamber is provided with a discharge
spout 49 extending downwardly into the launder
50 to discharge the overflow water into the
launder between its boundary wall and the upper
rim edge of the sorting tank, as shown in Fig. 3.

The overflow weir is de51gned of a form to
present a progressively increasing area of over-
flow as the water rises in the receiving chamber
of the weir box. One suitable form of the weir
for this purpose is presented by the partition
wall 45 in the weir casing, which wall is cut away
in a V-shaped notch with the opposed edges of
the V forming an angle of approximately 60° and

10

20
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with the apex of the V at the base of the water .

receiving chamber 46 and therefore at approxi-
mately the upper end of the standpipe 43, as
shown in Fig. 5. It is to be understood, of course,
that the angle of spread of the opposed overflow
edges of the weir need not necessarily be 60°, as
the angle of spread will depend upon the increase
in the amount of overflow found advisable to
provide for as the water rises in the receiving
chamber of the weir casing. But a 60° angle of
spread has been found suitable in the practical
operation of the illustrative apparatus in the
separation of coal.
tent of the Vv-shaped noich is not necessarily
restricted thereto, a vertical extent of approxi-
mately 3 inches has been found to give good re-
sults in the use of the apparatus for the separa-
tion of coal. It is to be understood, of course,

Also, while the vertical ex-

50

55

60

that there is no partition wall between the water .

receiving and discharge chambers 46 and 47 above
the V-notch of the weir. In other words, the
weir occupies the lower portion only of the cas-
ing.

A further feature of the overflow dev1ce of some
practical advantage is its vertical adjustability.
This is attained by making the standpipe 43 in
two sections with their adjacent opposed end por-
tions exteriorly screw threaded with right and
left hand threads as indicated at 51 and 52 in
Fig. 3, to be engaged by a complementary thread-
ed sleeve 54 which, when slipped over the opposed
ends of the standpipe sections and rotated, draws

65
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the two sections toward one another to the ex-
tent desired for adjusting the height of the stand-
pipe. In Fig. 3, the standpipe is adiusted to its
minimum height with the opposed ends of the
two sections in contact. When the adjustment

‘hes been méde, threaded collars 55 are screwed
‘into engagement with the oppesite ends of the
sleeve 54 to secure the sdjustment and to pre-

vent leakage of water from the standpipe out-
wardly between the opposed sections. It is evi-
deni that this adjustability of the height of the
standpipe 43 is in effect an adjustability of the

overflow weir as to its height above the ncrmal

level of the water in the water chamber 6 and in
the standpipe 43. By this arrangement, the over-
flow device can be adjustably regulated with re-
spect to the degrees of increase and decreasé in
the density of the materials in the sorting tank
required ito begin and discontinue the overfiow
through the weir and conseguent diversion of
water from the sorting tank.

As already stated, the water: overﬁowing the

weir into the chamber 47 of the weir casing dis-
charges from that chamber through the spout 49
into the launder 50. The fluent mixture of coal
and water overflowing the rim of the sorting tank
also goes into that launder, and the launder in

thrn discharges its burden of water and coal upon
the dehydrating screen 55 which is of the usual
vibrating or shaker type not necessary to fully
illustrate here and therefore only diagrammsti-
cally illustrated in Fig. 1. The coal passes on

throtugh the chute 57, also diagrammatically illus-

trated in PFig. 1, into the water storage tank 58,
_from which tank it is drawn by the pump 30

through the pipe 59 for re-use in the apparatus.

The water storage tank 58 is provided with an
overflow pipe 60 which has its open end within
the tank near the top thereof and which extends
through the bottom of the {ank to discharge out-
side the same. This is the usual overflow pipe to
provide for any sudden rush of water to the tank
beyond its capacity. - The water storage tank is
also provided with the usual bottom hoppers 61
and valved outlets 62 for drainage of sediment
from the tank.

The pump 30 is driven by the motor 63, and
the pump and the pipe connections to the water
chamber are of a designed capacity amply suffi-
cient, when the gate valve 42 in the'pipe connec-
tion 41 to the water chamber 6 and the gate valve
7 in the pipe connection to the sorting tank are
open, to feed water to the chamber 6 at a uniform
volume rate sufficient to maintain a head therein
and in the connected standpipe 43 at a level above

"~ the point of entrance of the pipe 41 to the cham-

g0

ber 6 and below the apex of the weir notch while -
producing the maximum velocity of upflow cur- .

rent required in the sorting tank.

70

The volume rate of water actually fed to the
water chamber 6 is, however, controlled by the
setting of the gate valvé 42. The opening adjust-
ment of that valve depends upon the maximum
velocity of current upflow through the tubular
section 3 to the sorting tank required for any
given coal mixture to sustain the good coal in the
tank above the lower outlet leading to the tubular
section 3 when the bed of refuse in the tank is
at a minimum. This condition of minimum
density of materials in the sorting tank and the

© maximum velccity of upflow current required

({3

under that condition to sustain the good coal

above the outlet for refuse into the tubular sec- .

4

tion 3 can be determined by varying the opening
of the valve 42 and consequently the velocity of
the current upfiow through the tubular section 3

5

into the sorting tank from s low point which pre- .

sents good coal in the delivered refuse upwardly
until the point is reached when the good coal first
fails to appear with the refuse. Having thus de-

termined the maximum volume rate of water

upfiow .required through the tubular section 3
into the sorting tank, the valve 42 is fixed for that
maximum velocity, and thereafter, as long as the
density of the materials in the sorting tank-does
not increase substantially above that obtaining
when the valve adjustment was determined, the
water will flow from the water chamber through

the tubular section 3 to the sorting tank at sub-

stantially the rate at which it is supplied to the
chamber 6, and the water level will stand at a
constant height in that chamber and in the con-
nected standpipe 43 above the point of supply of
water to the chamber 6 through the pipe 41 and
below the apex of th~ V-notch of the weir. This
is the condition of nc discharge over the weir dia-
grammatically illustrated in Fig. 6.

‘Under the foregoing condition of méximum’

volume rate of water upflow through the tubular
section 3 to the sorting tank, the heaviest refuse,
such as rock and pyrites, readily settle down-

20

wardly to and through the discharge outlet at

the bottom of the sorting tank. But the hin-
drance to settling of all but the heaviest refuse

_Is such that, if the coal mixture being fed to the

tank should contain an unusually large amount

.of refuse, or even with the normal proportion of

refuse if the maximum velocity of upflow current
continues for some time, there is a tendency for
both the slate and the still lighter bony to so
accumulate in the tank, with the slate at the
bottom and the bony above it, as to form a bed
of refuse in the bottom of the sorting tank over
the outlet therefrom to the tubular section below
it. ‘This bed of refuse presents a very substan-
tially increased resistance to the upflow of water
from the water chamber 6 through the tubular
connection to the sorting tank. Were it not for
the overflow device this increased resistance to
the upflow of water through the tubular section

"3 to the sorting tank would be counterbalanced

by the constant feed of water to the water cham-
ber. 6 and the rise of the pressure head therein so
that the upflow current through the tubular con-
nection 3 to the sorting tank would continue sub-
stantially undiminished with a consequent forc-
ing of some of the bony with the good coal over
the rim of the tank.

When the foregoing condition in the sorting

30 -
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tank occurs, however, although the increase in

the density of the materials in the sorting tank

may be comparatively slight, if it is substantial

enough to cause an undiminished water upfiow to
force an appreciable amount of refuse with the
good coal over the rim of the sorting tank, the
water will rise through the standpipe 43 suffi-
ciently above the apex of the V-notch of the weir

to produce an overflow diverting a sufficient’

amount of water from the sorting tank to reduce
the upflow current therein to a degree causing the

-refuse to settle downwardly away from the rim

of the tank. The diverting of the water over the

-weir under- this condition is diagrammatically 7

illustrated in Fig. 7.

Reverting now still more particularly to the
varying conditions of operation of the apparatus
as diagrammatically illustrated in Figs. 6 to 8
inclusive, these views show varying densities of
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is used for separation of coal. In each of these
views, the particles of good coal, as the material
of lowest specific gravity, are represented in solid

black. The particles of the heaviest refuse, such’

as rock and pyrites, are represented in circular
outline with a clear center and the particles of
the lighter refuse, such as the slate and the bony,
are represented in circular outline with a single
line through the center.

Fig. 6 illustrates -the condition of minimum
density of materials within the sorting tank and
the consequently required maximum volume rate
or velocity of water flow from the water chamber
6 upwardly through the tubular connection 3
to the sorting tank as determined by the setting
of the control valve in the feed line to the cham-
ber -6 in the manner hereinabove explained.
Under this condition, the sorting tank contains a
comparatively small amount of refuse, and there
is comparatively little resistance to the upward
current of water, with the result that the head of
the water in the chamber 6 and in the standpipe
43 is below the apex of the v-shaped notch of
the overflow weir.

Under the foregoing cond1t1on let it be as-
sumed that the maximum volume rate of water
for the upflow current through the tubular con-
nection 3 to the sorting tank which will allow
heavy refuse to drop out of the tank but will
sustain the good coal therein amounts to 370
gallons per minute, for example. Then, as long
as there is no discharge through the Vv-notch of
the weir, the total of 370 gallons per minute
passes through the tubular connection to the
sorting tank. Fig. 7 shows a slight increase in
density of materials -in the sorting tank which
has resulted from a continued feed to that tank
of the coal mixture while the maximum upflow
current was still on, and this increase in density
of the materials has produced a sufficient resist-

ance to the upflow current through tubular con-.

nection 3 to the sorting tank to cause, under the
constant feed of water to the water chamber 6,
a rise of the water level therein elevating the
water through the standpipe 43 to a point slightly
above the apex of the V-notch of the overflow

weir. There is consequently a slight discharge

through the v-notch of the weir, and the water
passing through the tubular connection 3 into
the sorting tank is slightly decreased, which per-
mits a slight increase in discharge of the refuse
but sufficient to prevent its lightest particles,
such as the bony, from going with. the good coal
over the rim of the sorting tank.

As an illustration of the last foregomg condl-
tion, and under the assumption above of a feed
of water to the water chamber 6 af the rate of
370 gallons per minute, if the density of the ma-
terials in the sorting tank has sufficiently in-

-creased to cause a rise in the water through the

standpipe 43 to a point, say, one inch above the
apex of the V-notch of the weir, this will permit
a discharge over the weir of approximately 2
gallons of water per minute. Then, there wil
be 370—2 or a total of 368 gallons of water per
minute upflowing through the tubular section 3
into the sorting tank. )

Fig. 8 shows a still further accumulation of ref-
use in the sorting tank which has resulted from
a continued feed to that tank of the coal mixture
while the only slightly reduced upflow current
established by the conditions illustrated in Fig.
7 was on, and in consequence of the increased
resistance offered by the accumulated materials

~ weir of 70 gallons per minute.
therefore be a reduction from the originally as-

1, 990 129
the materials in the sorting tank as the apparatus :

in the tank to the upflow current ‘the water has

risen through the standpipe 43 to a further ex-

tent above the apex of the V-notch of the weir,
Iet it be assumed, for example, that the water

_has risen another inch above its level shown in

Fig. T, so that it now stands two inches above
the apex of the V-notch of the weir. Due to the

spread of the notch or overflow edges of the weir

there is now a considerably greater overflow than
resulted from the first rise of one inch as in the
Fig. 7 example. The discharge over the weir for
the second rise illustrated in Fig. 8 may be taken,
for example, as 12 gallons per minute, and there
is thehefore 370—12 or a total of 358 gallons per
minute of upward flow of water through the tubu-
lar section 3 into the sorting tank.. This marks
a substantial reduction in the velocity of the
upflow current and a consequent substantially
less hindered settling which substantially in-
creases the discharge of refuse from the tank
and avoids that forcing of the lighter refuse, such
as the bony, with the good coal over the rim of

the tank which would occur had not the up-

flow current into the sorting tank been so- sub-
stantially reduced.
Under usual working conditions, where the

[
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refuse contained in the feed is of normal amount,

the condition of density of the materials illus-
trated in Fig. 8 will seldom he exceeded. How-
ever, should that condition be e'xcgeded in respect

30

to the amount of refuse accumulated in the sort- -

ing tank, so as to cause a furtherf rise of 1 inch,

for example, of the water through the standpipe .

43 and over the weir, there would, because of the
spread of the V-notch of the weir, be a substan-

tially greater overflow than occurred on the last’

rise of the water in the Fig. 8 example. The third
rise may be taken to give a discharge over the
There would

sumed rate of 370 gallons per minute to 300 gal-

Tons per minute of water upflow into the sorting

tank, with a correspondingly more rapid down-
ward settling of the materials, m the tank and
discharge of the refuse. :

Even under- the foregoing example .of extreme
reduction in volume rate of upflow current of
water into the sorting tank, there would not,
however, be g dropping of good coal to any sub-
stantial amount with the refuse through the dis-
charge outlet at the bottom of that tank. This is
so because of the substantial bed of refuse which
has accumulated in the lower part of the sorting
tank and which must discharge through the out-
let from the tank into the tubular section 3
below it before the good coal above it is in posi~
tion to be discharged, and by the time the refuse
has settled through the discharge outlet suffi-
cienitly to enable the coal to follow, the density
of the materials and consequent res1stance to the
upflow of water into the sorting tank has so de-
creased as to drop the water level in the overflow
device below the apex of the V-shaped notch of
the weir, and substantially the initial full volume
flow of water to the sorting tank is restored,
which, as hereinbefore explained, is sufficient to
sustain the good coal within the sorting tank.

The cone shape of the sorting tank and its
termination below in the tubular member 3 also
assists in preventing a dropping of good coal
downwardly with the refuse from the tank into
the tubular section below it. As already stated,
the heaviest refuse, such as rock and pyrites, set-
tles so rapidly downward under all conditions of
the hydraulic current that they do hot accumu-
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Iate in the sorting tank, and it is the lighter refuse,

such as the ‘slate and the still lighter bony,

which accumulates as & body of materials in the
bottom of the tank. With the cone shape of the
sorting tank and its relatively restricted botfom
discharge outlet at the apex of the cone, the
discharge of the slate and bony at the bottom of
the tank is sufficiently delayed to present a bar-

‘rier against the drop of good coal into the refuse

outlet to any substantial extent; and, as already
stated, by the time the bony and slate materials
of the refuse have dropped out of the sorting
tank down through the tubular section 3, the up-
flow current is restored to substantially its initial
velocity or volume rate of flow of water.

In the foregoing description, the chamber 6 has
been variously termed a water supply chamber
and a boot because of its diiferent functions.
That chamber, under the feed of water from the
pump thereto, serves as & water Supply chamber
for the hydraulic current to the sorting tank. It

“also serves as a boot for the refuse conveyor. That
chamber, in .association with the standpipe 43.

connected thereto, also functions as a water ex-
pansion chamber since the water level rises and
falls therein in response to increase a.nd_ decrease
in density of the materials in the .sartmg 1.;ank.

As shown in the diagrammatic view of Fig. 6,
the inlet connection of the pip§_41 to the water
expansion chamber 6 is but slightly pelow the
minimum -water level in that chamber, and as

shown in the diagrammatic views of Figs. 7 and.

i ion 'i far below
8 that inlet connection .is never very
the water level. With sucha disposal of the wa-

ter inlet to the chamber 6 but slightly below the

els maintained therein, any air t}'apped
&aifelzgrculatmg water from the pump 1s very
readily dispelled to the surface of‘ the water in
the chamber §, thus ensuring t:he Ieed_ of a con-
tinuous solid mass of water, without air bubbles,
from the water chamber 6 upvx{ardly through. tpe
tubular connection to the sorting tank, This is

i ical advantage, for
_a feature of considerable practica. )
= air bubbles in the upflowing current of water to

i i i fere with the
he sorting tank seriously inter E :
zl:ssiﬁcation and separation of the materials in
that tank. .

hat I claim is: i _ .
‘lh.’ An apparatus for the hydraulic separation

r other mineral of lower speclﬁg gravity
gtfxz:;ga;:lhz refuse materials mixed there_w1th com-
prising, in combination, a water-sortmg_ cham-
ber having an overflow at the top for d1scha}*ge
of the coal, a lower discharge for refuse matqma.ls
and an hydraulic inlet formed for the delivery

" therethrough into said water-sorting chamber
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of water at a sufficient volume rate to produce
a materials-classifying upflow current: of water
through said chamber, 8 water-expansion cham-
per connected to said hydraulic inlet and.extend-
ing above said overflow discharge, means for
continuously feeding water to said expansion
chamber at a uniform volume rate sufficiently
high to produce a materials-classifying upflow
current in said sorting chamber at all times pre-
venting settling of the coal downward to said
lower discharge, said expansion chamber being
so arranged that when thus fed with water the
water level therein rises from and falls to a mini-
mum height in response to increase and de-
crease in density of the materials in said sorting
chamber, and a variable overflow device for said

" expansion chamber operating over the range

of said rise and fall of the water level in said ex-

7
pansion chamber and arranged to deliver over-
flow water at a point outside the boundary walls
of said water-sorting chamber at variable volume
rates correspondingly reducing the volume rate
of flow of the materials-classifying current of
water through said sorting chamber. o

2. An apparatus for the hydraulic separation
of materials of different specific gravities com-

prising, in combinaticn, a water-sorting. cham- .

ber having discharges at different levels for class-

ifled materials, an hydraulic inlet at the bottom .

of said chamber formed for the delivery there-
through into said water-sorting chamber of wa-
ter at a sufficient volume rate to produce a ma-

terials-classifying upflow current of water

through said chamber, & water-supply chamber
connected to said hydraulic inlet for the supply
of ) water thereto and extending upwardly from
§a1d connection to an open top, said water-sort-
ing chamber being arranged tc receive its sup-
ply of water wholly from said water-supply cham-
ber, means comprising a pump and a pipe leading
from said pump to said water supply chamber
below the open top thereof for feeding water
to said water-supply chamber at a volume rate
sufficiently high to produce an upflow current of
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sufficient velocity in said sorting chamber for

the classification of materials therein and to
maintain the water level in said .water-supply:
chamber at all times above the water-feed inlet
thereto but sufficiently near said water-feed in-
let to permit the ready escape -of entrained air
from said pipe upwardly through the water in
sald water-supply chamber to atmosphere, -

3. An apparatus for the hydraulic separation

of materials of differing specific gravities com-

30

prising, in combination, a water-sorting ‘chiam-

ber having discharges 'at different ‘levels for .

classified materials, means supplying water to
said sorting chamber, and means for mechani-
cally agitating the fluid mass of water and ma-
terials comprising a rotatable shaft extending
along the vertical axis of said chamber and a

40

set of blades having a mounting on said shaft

substantially below .the uppermost discharge of
said . chamber and horizontally disposed blade
portions above said mounting in the region of
the upper discharge and spaced radially from the
axis of said chamber. ’ .

4. An apparatus for the hydraulic separation
of materials of differing specific gravities com-
prising, in combination, a water-sorting cham-
ber having an open top for the discharge there-

45
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over of water and the lightest of ‘said materials -

and a bottom discharge for heavier materials, a
feed-in chute for said materials extending con-
centrically of said chamber through its top to
a delivery end substantially below said top, means
supplying watér to said chamber, and means for
mechanically agitating the fluid mass of water
and materials comprising a rotatable shaft ex-
tending ‘along the vertical axis of said chamber

shaft below the delivery end of said chute and
horizontal blade portions supported from said
mounting and disposed about said chute above its
delivery end. : ) .
5. An apparatus for the hydraulic separation’
of materials of differing specific gravities com-
prising, in combination, a water-sorting cham-
ber of cone shape having its small end at the
bottom and open for the flow of water upwardly
therethrough and downward discharge of heavy
Jmaterials, means for feeding a mixture of said

_ materials to said chamber through its top, means

60

-and a set of blades having a mounting on said -
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for supplying water to said chamber through its

* open bottom, and means for mechanically agi-

tating the- fluid mass of water and materials in
the bottom portion of said chamber comprising
a rotatable shaft extending along the vertical
axis of said chamber and a set of blades having
a mounting on said shaft substantially above the

. opening at the bottom of said chamber and hori-

zontally disposed blade portions below said
mounting adjacent the open bottom of the
chamber and spaced radially from the vertical
axis of said chamber.

6. An dpparatus for the hydraulic separation
of coal or other mineral of lower specific gravity
than the refuse materials mixed therewith com-

- prising, in combination, a cone-shaped water- "
sorting chamber having its small end at the bot-

tom and open and its larger end at the top and
open, means for feeding a mixture of said ma-
terials into said chamber through its open top,
means supplying water to the open bottom of
said chamber in a constantly flowing stream un-
der sufficient head to provide a materials-classi-

fying flow of water upwardly therethrough of

constant velocity for a constant density of mate-

" rials in said chamber and at all times sufficient

to sustain the coal as the lightest material above.

- the open bottom of said chamber, and means

responsive to an increase in resistance offered
to the entrance of said supply water to said
chamber by accumulation of refuse in the bottom
thereof to divert water of said stream from a
point therein on the supply sides of said cham-
ber directly to a point- outwardly of the outer
boundary wall thereof at such a volume rate and
so progressively increasing with increase in said
resistance as to progressively reduce the velocity
of said materials-classifying flow of water up-
wardly through said water-sorting chamber and
thereby speed the discharge of refuse materials
through the open bottom of said chamber while
still sustaining the coal as the lightest material
above the discharge refuse within said chamber.

7. An apparatus for the hydraulic separation
of materials of differing specific gravities com-
prising in combination, a water-sorting chamber
having discharges at different levels for classi-
fied materials, means for feeding a mixture of
said materials to said chamber, an hydraulic in-
let to said chamber at its bottom, means com-
prising a water-supply duct connected to said
hydraulic inlet and supply means delivering
water to said duct at a predetermined volume

" rate providing a constantly flowing stream of

55
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water to said hydraulic inlet sufficient to pro-
duce a materials-classifying upflow current of
water through said chamber at a predetermined
velocity for a given density of materials therein,
and means comprising a standpipe connected to
said duct on the supply side of said chamber and
having an overflow outlet at a higher level than
said hydraulic inlet and a point of direct de-
livery outside the boundary walls of said cham-
ber automatically operating upon increase in
density of said materials in said sorting cham-
ber and consequent increase in resistance to said

-upflow current to divert water of said stream

away from said chamber at a volume rate in-
creasing with increase in density of said mate-
rials and sufficient to progressively reduce the
velocity of said upflow current through said
chamber below said predetermined velocity. .
8. An apparatus for the hydraulic separation
of coal or other mineral of l16wer specific gravity
than the refuse materials mixed therewith com-

1,990,120 -

prising, in combination, a4 cone-shaped wafter-
sorting chamber having its small end at the bot-

tom and open and its larger end at the top and -

open, means for feeding a mixture.of said mate- -

rials into said chamber through its open top,

a water-expansion chamber connected to the

open bottom of said water-sorting chamber and
extending above the open top thereof, means for
continuously feeding water to said expansion
chamber at a uniform volume rate sufficiently
high to produce a matérial's-classifymg upflow
current in said sorting chamber at all times pre-
venting substantial settling of coal downward

through the open bottom of said sorting cham--

ber, said expansion chamber being so arranged
that when thus fed with water the water level

10
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therein rises from and falls to a minimum height

in response to increase and decrease in density
of the materials in said sorting chamber, and a
standpipe connected with said water-expansion

‘chamber having & V-shaped over-flow outlet out

of delivery relation to said wa_ter-sortmg cham-
ber with the apex of said outlet downward and
so slightly above said minimum level of the water
in said expansion chamber as to cause no dis-
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charge of water through said outlet at said mini- -

mum level of water but to .cause variable dis-
charge of water through said outlet during said
rise and fall of the water level 1n said expansion
chamber.

9. An apparatus for the’ separatlon of coal or

3uv-

the like mineral of lower specific gravity than -

the refuse materials mixed therewith comprising,
in combination, a ,water-sorting tank having a

"main body portion of cone shape with smaller
end downward and an upper cylindrical portion

with an open rim at the top for the discharge
thereover of separated coal, said cylindrical por-
tion being of sufficient depth to effect the accumu-
lation therein of a substantial body of coal when
separated from the mixture, means supplying
water to said tank at its bottom and in line with
its vertical axis for upflow therethrough and over
its rim for separation of the coal and overflow
discharge of the same, a cylindrical feed-in chute
for the coal mixture disposed concentrically of
the vertical axis of said tank at the top there-
of and having its delivery end portion extending
below but sufficiently close to the lower level of
said cylindrical portion of said tank to avoid
substantially limiting the cross-sectional flow
area of classifying current in the cone-shaped
portion of said tank, a rotary ‘deflector member
disposed concentrically with the vertical axis
of said tank immediately below the delivery end
of said chute and spaced therefrom a less dis-

-tance than its spacing from the bottom of said -

cone-shaped portion of said tank, said deflector
member having-a bottom face adapted to de-
flect the upflowing water away from the vertical
axis of said tank and to paths of travel avoiding
the delivery end of said chute and a top face
adapted to deflect the materials delivered from
said chute into the path of the deflected water,
and an additional deflecter member disposed
about said feed-in chute above its delivery end,
spaced from the side boundary walls of said tank
and adapted to deflect the upflowing water away
from said feed-in chute toward the side walls of
said- cylindrical portion of the tank.

10. An apparatus as defined in claim 9 and
further characterized by said additional deflector
member being vertically  adjustable to different
levels including a position substantially at the
delivery end of said feed-in chute.
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11. An apparatus for the hydraulic separation
of coal or other mineral of lower specific gravity
than the refuse materials mixed therewith com-
prising, in combination, a water-sorting cham-
ber having an overflow outlet at its top for the
coal and a discharge outlet in its lower part for
the refuse materials, a water-supply conduit con-
nected to the bottom of said chamber for the
supply of water thereto to form the classifying
current, means automatically operating to con-
tinuously feed water to said conduit at a uni-
form volume rate producing a stream of water
flowing through said conduit toward said cham-
ber and at g sufficient volume rate of flow into
said chamber for a given density of materials
therein to formt a materials-classifying upflow
current separating coal from the refuse and dis-
charging said coal over said overflow outlet, and
means automatically operating in response to
changes in density of said materials through a
range of densities above said given density to
divert water of said stream from a point therein
in said conduit directly to a point of delivery
located outwardly of said conduit and outwardly
of the boundary walls of said sorting chamber at
a volume rate so progressively increasing and
decreasing with increase and decrease in density

of said materials as to reduce in varying de-.

grees dependent on the changes in density of said
materials the velocity of said upflow current
through said chamber.

12. An apparatus for the hydraulic separation
of coal or cther mineral of lower specific gravity
than the refuse materials mixed therewith com-
prising, in combination, a water-sorting chamber
having an overflow outlet at its top for the coal
and a discharge outlet in its lower part for the
refuse materials, a water-supply conduit connect-
ed to the bottom of said chamber for the supply
of water thereto to form the classifying current,
means automatically operating to continuously
feed water to said conduit at a uniform volume
rate producing a constantly flowing stream of
water through said conduit into said chamber at
a sufficient volume rate to produce a materials-
classifying upward current therein at all times
preventing settling of substantial amounts of coal
downward to said lower discharge, stand-pipe
means connected to said water-supply conduit
and so arranged that when said conduit is thus
fed with water the water level rises from and falls
t0 a minimum height in said stand-pipe means in
response to increase and decrease in density of

9

the materials in said sorting chamber, and vari--

able-overflow means for said stand-pipe means

automatically operating over the range of said -

rise and fall of water level to divert water from
said stream at a point therein on the supply side
of said sorting chamber through said stand-pipe
means and overflow therefrom directly to a point
outside said conduit and outside the boundary
walls of said sorting chamber at volume rates so
progressively increasing and decreasing with said
rise and fall of said water level as to reduce the
velocity of the materials-classifying current of
water through said sorting chamber in varying
degrees dependent upon the extent of change in
density of said materials.

13. An apparatus for the hydraulic separatlon
of materials of differing specific gravities com-
prising, in combination, a water-sorting chamber
having discharges at different levels for classified
materials and an hydraulic inlet at-its bottom for
the supply of water for the classifying current, a
water-supply column connected to said hydraulic
inlet and extending above the uppermost dis-
charge from said chamber, means automatically
operating to continuously feed water to said col-
urn at a uniform volume rate sufficient to main-

tain said column at a given head level for a given

density of materials in said chamber and produce
for said given density of materials an upward

classifying current separating out material of.

lowest specific gravity and discharging the same
from said chamber, and overflow means for said
water-supply column comprising an overﬂow wall
disposed above said given head level in 'said col-
umn within the range of rise of water therein
consequent on increase in density of materials in
said sorting chamber and having an overflow
boundary of increasing area in the direction of
the water rise, said overflow means having its
point of delivery located outwardly of the outer
boundary of said sorting chamber.

14. An apparatus as defined in claim 13 and
further characterized by said overflow wall hav-
ing its overflow boundary or rim extending in op-
posed lines diverging upwardly from a common
point.

15. An apparatus as defined in claim 13 and
further characterized by said overflow wall hav-
ing its overflow boundary or rim of V-shape.

16. An apparatus as defined in claim 13 and
further characterized by means for vertically ad-
justing said overflow wall,
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