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1

This invention relates
and method.. - - - :

An object thereof is to provide improved appa-
ratus and an improved method of treating ma-
terials such as raw coal to separate the low
gravity or clean coal from the high ‘and inter-
mediate gravity refuse, such as shale and bony
coal. . ) .

Another object of the invention is to provide
improved apparatus and methods for carrying
out the object above set forth in which a heavy
or high specific gravity separating medium is de-
veloped and is continuously conditioned as to
specific gravity by means of the controlled re-
circulation of one or more different products of
high or intermediate gravity material derived by
screening or otherwise separating and/or treat-
ing. the high gravity product of a compartment
other than the first.compartment of a multiple
compartment jig with raw material undergoing
treatment in the first compartment of the jig.

In carrying out the foregoing object it is an-
other object of the invention to provide improved
material separating apparatus and methods
wherein the characteristics of a heavy or high
specific gravity - separating medium developed
from material being separated are controlled by
the recirculation of controlled quantities of vari-
ous size ranges of products of high gravity ma-
terial derived from high gravity material obtainéd
from any but the first compartment of a multiple
compartment jig to the first compartment of the
iig to be treated with raw material undergoing
treatment therein. , ) ’

Other objects of the invention will appear
hereinafter, the novel features and combinations
‘being set forth in the appended claims.

In the accompanying drawings, o o

Tig. 1 is a'diagrammatic showing of apparatus
involving my invention which is capable of carry-
ing out the method of my invention; and

wig. 2 is a flow diagram illustrating my
Jdnvention. - ) B

In aily process or method effecting a separation
according to specific gravity the density of the
medium developed is highly important. That
this is the case may be seen from the following
contideration: Suppose particles of two specific
gravities are to be separated, one kind being 1.45
.specific gravity and the other 1.50 specific gravity.
{n air the specific gravity of one particle- is
1.50/1.45 or 1.034 times that of the other particle.
Tf these particles are immersed in water. this
ratio of specific gravities becomes. 1.50—1/1.45
—1=.50/45=1.111, o - )
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- If -mixed sizes are being separated according
to-specific gravity, such as a size range 5’ x-0",
every particle is buoyed up by the surrounding
particles. In other words the surrounding par-
ticles form a fluid specific-gravity medium hav-
iig an effective density equal to :the average
specific gravity of the particles and the water
taken together. In a jigging process-or method,
for example, the medium density for separation
at-1.45 specific gravity might be as much as 1.40
specific gravity.. Under these conditions -the
ratio of the particles being separated becomes
1.50—1.40/1.45—1.40=.10/.05=2.0.

Carrying this illustration through three .more
steps will demonstrate. an important phenome-
non: as to the great importance of the last step
in increasing the density ‘of the medium to ob-
taina sharp.separation at.a predetermined spe-
cific:gravity. ~Assume the density of the medium
is increased from 1.40 to 1.42, the ratio is 1.50—
1.42/1.45—1.42=.08/.03=2.7.- This is only a small
increase in ratio over 2.0 obtained from 1.40
specific-gravity medium. If the density of the
medium is increased to 1.44, the ratio is 1.50—
1.44/1.45—1.44=.06/.01=6.0. This is a greater
increase, but still not an exceedingly great one.
However, if the density is increased by another
.01, the ratio reaches infinity for 1.50—1.45/1.45—
1.45=.05/.0=infinity. Thus the last .01 increase
in density of the medium is of great importance.

In the method or process and apparatus in-
volving my invention a -jig or other standard
separating or classifying device is used in which
‘the cost of operation is relatively low and pro-
vision is made for building up the density of the
medium to a point where it just equals the spe-
cific gravity of the low-gravity particles to-. be
separated. In other words, in the illustration
above used the -desired effective density of. the

medium would be 1.45 specific gravity.

That such a medium is not deve_lopéd in the
course of normal jigging operation can he readily
seen.- Suppose coal is being separated by jigsing

_and the stratification is complete. At a certain
1evel in the jig bed there is a more orless well

defined zone at which a split must be- made be-
tween . the materials that are to flow over as
washed coal and those that are to be discharged
as refuse. If a separation at this point is very

.sharp, the particles right at the dividing line

are close to 1.45 specific gravity. However, since

the interstitial spaces between the particles are

filled with water, the medium density of the

.water and . particles considered together -is in-
95

evitably less than 1.45 specific gravity since the
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specific gravity of the water is 1. If the density
of the medium is to be raised to 1.45 specific
gravity, the interstices must be filled with some-
thing of higher density than water. This might
be a very heavy liquid such as zinc chloride or
calcium chloride, for example, but in the method
and process involved in this invention this me-
dium is -built up-of-fine particles,  the specific
gravity of which s above 1.45, which particles
are immersed in water.

One apparatus for applying a heavy medium
for jigging operation is illustrated in the accom-
panying drawings. For example, the raw coal
being treated may have a size range of 3""-x°0",
but it is to be clearly understood that the méethod
or process is applicable to larger size range and
to any specific-gravity separation. The import-
ant point is the return to the jig feed or to the
first jigging compartment of small intermediate
gravity refuse particles:to form an interstitial
medium: between- the larger particles. -As one il-
lustration, these refuse. particles may have a size
range of Y%'' x0’’. For a separation at 1.45 spe-
cific; gravity, this medium should be just 1.45 spe-
cific' gravity. :Under .these -circumstances .the
coarser particles being separated in the jig are
buoyed: up by -other: coarse particles of 1.45 spe-
cific:gravity.and higher-and by the smaller par-
ticles -of - interstitial -medium made up of water
and high-gravity particles, such as bone, which
may range from 2.0 to 2.2-specific gravity.

-The-method:or -process here: involved is to be
carefully distinguished from that sometimes used
in jigging practice:in-the crushing of middlings.
In “this :practice .the middlings ‘are usually
screened and ‘the:fine sizes sent to refuse, only
the coarse. sizes being:-sent to a crusher and then
back : to -the .jig:feed. 'This is.done to avoid a
build-up-of fine :refuse .in the.circuit which is
just the opposite:from what is here heing done,
in which:the intent is to build up the medium
under carefully controlled conditions.

:In:the practical operation of the apparatus.and
the. consequent: carrying. out: of . the .process and
method, :the operation and method of applying
the-heavy medium:to the jig is accomplished in
a-relatively simple:manner. ‘The jig employed is
-equipped with-automatic control. ‘' This in g large
‘measure maintains the medium in the jig without
-attention ‘from .the -operator. .However, for best
‘results; the tonnage should be kept within reason-
-able:limits and the:jiz should not be allowed to
idle for prolonged.periods with no feed, for this
‘may -cause a loss of the separating medium, it
‘being discharged:as:refuse. ‘However, if the me-
-dium-is lost,:it will be:recovered and. the jig re-
“turned :to normal operation after perhaps one-
‘half:hour’s steady operation.

‘A ‘furtherhelp in maintaining the medium is
to select a screen'having perforations of such size
in'the first and-second compartments of the jig.
‘if-a'three eompartment jig is used, or.in. the. first
compartment of: the jig if a two compartment jig
‘is-used, so¢that the required amount. of medium
‘is -retained in‘the first:two- compartments in the
case -of -a -three compartment jig and in the
“first compartment in the case of a two compart-
‘ment jig, rather than being hutched through the
screen.

‘In-getting the heavy-medium method into op-
eration, the last compartment is hutched hard
to draw through-the screen all of the fine bone
-particles- together with some fine coal. ‘This can
"be done most readily by operating the jig with
-a-Telatively long stroke.and a minimum of water.

40

The fine bone and the refuse materials of inter-

mediate specific gravities pass up the last elevator

and are screened to separate the medium. This,
together with such other parts of the last ele-

5 vator product as desired, is returned to the jig
feed. When the medium begins to build up in the
circuit, the length of stroke and the amount of
water used: in: the first-compartment -are regu-
lated: to. pass, ‘deliver or.feed together- with the
low gravity separation product of the first com-
»partment a substantial amount of the medium
.over.into the last compartment, but not more
"“than can be hutched out or drawn through the
zejector in:that compartment. In this way the
presence:of- ample ‘medium in the first compart-
ment “is -assured -and the last compartment is
-supplied -with: high specific gravity fluid separat-
ing medium from the first compartment which is
delivered: thereto with the low gravity material
separated in the first compartment. In normal
operation the:last compartment is always oper-
ated to hutch some fine coal. This is done to
assure .that no: medium is passed. over into the

washed coal.

‘With the:-above general description in mind,
attention is directed to Figs. 1 and-2.of the draw-
ings in which: I have diagrammatically illustrated
one form of jig and associated apparatus to-
gether -with -a flow-.sheet-which teaches my in-
vention. A jig 10 is provided which may be either
of the two compartment or three successive com-
partment type, but in the drawings I have illus-
trated a two compartment jig. ‘This jig may take
substantially any desired: form, but as one illus-
tration -of -a :general construction .thereof, which
may:-be employed and:which -has certain desired
characteristics . in-specific - aspects of my inven-
tion, .reference. is. made to the patent to O. R.
Strawn, No. 2,281,530, for a.Jig, dated April 28,
1942. The jig includes-a feed chute. i{ by which
the. coal .to-be-treated is delivered from any de-
sired :source-such-as: a conveyor or other chute
12. The raw coal delivered to the chute i1 flows
into the first treating or stratifying compartment

45 13ithrough-the feed opening 135 of jig 10 where
it is subjected to: a.stratifying and classifying ac~
tion:and-the refuse: or high gravity material is
withdrawn: by way of .the. refuse elevator or con-
veyor .14 .with :the . low :gravity :material or par-

50 tially cleaned coal being delivered to the succes-
sive second . compartment .15 where ‘it is. again
subjected ‘to:a jigging action to: make the final
separation of coal and.refuse. Some middlings
or intermediate gravity material will pass with

55 the coal from the first compartment.i3 into the

second compartment. 5.

In case-a three compartment jig is employed
there will, of course, be a third .compartment
which will effect the final separation, the first

60 two -compartments-in that case.being substan-
tially identical in construction and performing

‘the préeliminary and intermediate: treatments, re-

spectively. The clean coal from the last com-

‘partment I5 is delivered along one path by way

65 of clean .coal chute .16 and the intermediate-
gravity product from .the :last compartment is
removed and elevated by. elevator [T which has a

-greater height than elevator or conveyor 14, as

‘hereinafter . described. The refuse removed in

the first. compartment and delivered to the refuse
elevator:or conveyor :14.flows:therefrom by way
of a chute 18 to a refuse receptacle or pile. The

‘product :from the second elevator 17 or at least

-a-portion thereof.is: delivered:for treatment to a
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ciprocating screen being provided with a vibrat-
ing or reciprocating mechanism 20 and spaced
upper ‘and lower screen cloths 21 and 22, re-
spectively. :

The use of a double deck screen is very desir-
able in the most complete aspect of my invention
because it has been found very effective to re-
move intermediate size bony coal, which -other-
wise might build up in excessive amounts. This
will' be explained completely hereinafter.

In certain broader aspects of my invention it
is to be understood that a single deck screen {9
may be employed. With a double deck screen 19
it is obvious that three size ranges of refuse
will’ be produced thereby. The fines will pass
through both the screen cloths 21 .and 22 and
be delivered by bottom chute 23 to a longitudinal-
1y extending screw conveyor 24 by which said
fine sizes of refuse or intermediate gravity ma-
terial will be conveyed forwardly. The inter-
mediate size material which passes only through
the large mesh screen cloth 21 and cannot pass
through the small mesh screen cloth 22 is de-
livered to a bifurcated chute 25 which feeds into
the previously described refuse chute 18 and is
delivered to the refuse receptacle or pile, pre-
viously mentioned, or to conveyor 24, depending
on the position of a control valve 3 {. The reason
for this selective alternative flow is explained

later. ~This @ intérmediate - size product will be g

largely true bone, i. e, finely disseminated coal
and shale. ' The oversize material from the screen
{8 will flow by way of chute 28 for treatment in
g crusher or grinder 27 which reduces it in size
to liberate coal from refuse and normally de-
livers it to the screw conveyor 24, where this fine
product together with refuse in the conveyor 24
derived from the fines of screen 13 will be con-
veyed forwardly and delivered to the feed chute
{{ of the jig 10. It is to be understood that all
or part of the intermediate size from the screen
may be selectively recirculated either alone or
with all or part of the fines from screen 19. To
this end I may employ a bleeder chute 29 pro-
vided with a control valve 38 in connection with
the conveyor 24 and similar bleeding devices may
be provided individually to the crusher 27 and
the chute 23 for selectively bleeding them, if de-
sired. Bleeder chute 29 and valve 33 co-operate
to form a control means for controlling the re-
turn of the small size screened material or the
products passing through screen 2§ and they may
be operated in conjunction with other control
means hereinafter described for selectively con-
trolling the return of these materials to the feed
chute 11 and consequently to the first jigging
compartment {3 of jig 19,

In certain broader aspects of the invention the
grinder 217 may be eliminated entirely and the
fines of screen 19 alone relied upon. In this case
the screen 19 will probably be a single deck screen.
The double deck screen is particularly effective
to remove the intermediate size bone because of
the following effects: Material particles formed
in part of pure coal and part of bony coal of
relatively large size will normally appear as re-
fuse in the draw of second compartment 15 and
thus be delivered to the screen 19 by elevator 11,
These relatively large particles will be delivered
to the grinder 27 and when crushed will liberate
the pure coal from -the bony coal. As a conse-
quence, as this reduced material passes through
the jig the second time, the liberated clean coal
will pass over the final clean coal chute 16 and
the bone coal will again reappear in the elevator

10

6".‘

{1. This time some of the bony coal which has.
been freed of the pure coal will be of intermediate.
size and will pass through the- coarse screen
21, but such of it as is coarser than screen 22
will be delivered to the chute 25 and to the refuse
receptacle or pile. However, some of this inter-:
mediate size may, under certain circumstances,
be selectively recycled, a point that will now be-
explained.

If & medium is to be effective, it must be re-
tained in the interstices between the larger par-
ticles. If this is to be the case, the jig must be
operated according to well established principles.
For instance, considerable water may be used in
combination with a relatively short stroke. - This
type of stroke gives a separation according to size

* as well as according to specific gravity, as in a
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hydraulic classifier, for example. Such a method
of operation would wash the medium out of the
interstices and so cannot be used. A stroke must
be used that will avoid this classifying action.
Such a stroke comprises (1) ‘a sharp initial up-
ward acceleration of the water, (2) a short pe-
riod at approximately uniform velocity, and (3)°
o downward movement of the water. During the
first or upward phase, the bed is lifted in a mass.
During the second, the particles become com-
pletely mobile so that they are free to separate.
During the third or downward phase, they are
separated according to specific gravity.

If this type of stroke is.to be applied effec-

tively, I have found that the screen analyses of
the jig feed should be controlled to assure a reas-
onable percentage of intermediate sizes. For in-
stance, in a jig feed 3’ x 0’’, this means a reason-
able percentage of 27 x°1’’ sizes. These inter-
mediate sizes, by locking against each other on
the up stroke and during the period of opening
of the bed, assist greatly in retaining a heavy
medium in- the jig bed. Thus, if there is a de-
ficiency of intermediate sizes, this may be offset
by~ selectively recirculating some. intermediate
sizes from the double-deck screen. -
-~ Although the type of stroke just described has
been found- to give the most satisfactory results
in applying the heavy medium, it is not essential
to my invention in certain broader aspects there-
of. The prime requisite is a method of operation
that will keep the medium in the interstices be-
tween the larger particles. - This requirement is,
of course, fundamental. :

To provide for the selective  recirculation or
discharge, ‘that is, the control of the return of
intermediate size products of screen 19 to chute
{t and compartment I3, bifurcated chube 25 is
2 bleeder chute having two legs, one leading to
chute I8, the other to conveyor 24. ‘Valve 3i
co-operating with the legs of bifurcated chute 25
forms a control means-that controls the flow of
said products ‘to chute 13 or conveyor 24 or a
division thereof between them. - :

Although the intermediate size product is some-
times recycled in the manner above described, the
normal procedure is to send it to final refuse.
Therefore, it is to be distinctly understood that
the method of and apparatus for removing the
intermediaté size bone or finely disseminated coal
and shale is an important step in the process or
method of my invention and. the apparatus for
doing it is an important part of the apparatus
invention. : -

* " Tt is further to be understood that while I have

sometimes referred to the recirculated fine ma-
terial as high gravity material, it is only rela~

75 tively high gravity material; and is generally res
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ferred to as intermediate gravity material, as it
is largely material of specific gravity of 2.0 to 2.2
and this will be répresented largely by fine bony
coal rather than fine shale. It is, of course, evi-
dent that the shale, both large and fine, will be
removed very largely in the first compartment
13 and will be discharged as refuse by the ele-
vator 14 and chute 18, so it is actually intermedi-
ate gravity fines which are employed as a So-
called heavy gravity medium. In an installation
in which a three compartment jig is employed the
refuse which is screened and/or crushed as above
described is preferably that derived from the
third compartment and the first and second com-
partment have their refuse discharged to the
refuse pile. It is to be understood, however, that
in certain broader aspects of the invention, in
such a situation the refuse from the second
and/or the second and third compartments may
be screened and/or crushed and all or desired
quantities thereof may be selectively recircu-
lated to control concomitantly the specific gravity
of and the ratio or relative quantities of pieces of
high gravity material of different size ranges in
the high gravity medium developed from the ma-
terial being separated.

In the specific illustration of my invention,
above described, the separation of refuse from
coal was used. It is to be understood, however,
that it is not limited to the cleaning of coal, but
may be used to separate substantially any granu-~
lar materials of different specific gravities, of
which the treatment of iron ore to separate the
concentrate from the gangue is another illus-
tration.

From the foregoing it will be obvious that I
have provided improved apparatus and methods
for separating mixed granular materials of dif-
ferent specific gravities according to their spe-
cific gravities in a plurality of successive treat-
ments in separate fluid separating media, the ef-
fective density of which is controlled by the
amount of high gravity material therein derived
from material being separated, and that I have
provided apparatus and methods for maintain-
ing the effective density of the separating medi-
um at a desired specific gravity by the treatment
of adequate quantities of high gravity material
separated in one of the successive treatment com-
partments to produce or obtain therefrom fine
‘high gravity material, adequate gquantities of
which are returned under control to the separat-
ing medium for maintaining the effective density
of the separating medium in the treating com-
partments at a desired specific gravity.

Obviously those skilled in the art may make
various changes in the details and arrangement
of parts without departing from the spirit and
scope of the invention as defined by the claims
hereto appended and I wish therefore not to be
restricted to the precise construction herein dis-
closed.

Having thus described and shown an embodi-
ment of my invention, what I desire to secure by
Letters Patent of the United States is:

1. Separating apparatus of the type wherein a
high gravily separating medium is developed
‘from materials being separated and the ratio of
different size range constituents in the high
gravity separating medium and the specific grav-
ity of the latter may be controlled, the apparatus
including a gravity separator having a plurality
of compartments for successively treating ma-
terial to separate it according to specific gravity,
means for removing the high gravity material
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8’
constituent from said first compartment, means
for removing the high gravity material con-
stituent from a succeeding compartment, means
for screening said last mentioned high gravity
material into products of three different size
ranges, and means. for crushing at least part of
the largest size range of screened material and
delivering it and at least part of the smallest size
range screened material to the first of said com-
partments for controlling the ratio of said-
screened and crushed maiterial in the high grav-
ity medium and the specific gravity of the latter.

2. The method of controlling the specific grav-
ity of & high gravity separating medium obtained
from materials being separated while separating
the materials by jigging into constituents of dif-
ferent specific gravities therein, the method in-
cluding the successive stratification of a bed of
materials of different specific gravities by jigging
in said high gravity medium in a plurality of
separate jigging treatments, directing the strati-
fied materials in each treatment along different
paths including delivering the low gravity ma-
terial from the first treatment for the successive
stratifying treatment, and returning a fine inter-
mediate gravity material derived from the sec-
ond treatment to be treated with raw material
undergoing the first treatment, said returned fine
intermediate gravity material being produced at
least in part by reducing large intermediate grav-
ity material derived from said second treatment
and at least in part by fine intermediate gravity
material derived directly and without reduction
from said second treatment.

3. The method of controlling the specific grav-
ity of a high gravity separating medium obtained
from materials being separated while separating
the materials by jigging into constituents of dif-
ferent specific gravities therein, the method in-
cluding the successive stratification of a bed of
materials of different specific gravities by jigging
in said high gravity medium in a plurality of
separate jigging treatments, directing the strati-
fled materials in each treatment along different
paths including delivering the low gravity ma-
terial from the first treatment for the successive
stratifying treatment, and returning a fine in-
termediate gravity material derived from the
second treatment to he treated with raw material
undergoing the first treatment, said fine inter-
mediate gravity material including fine inter-
mediate gravity material derived directly and
without reduction from said second treatment.

4. The method of controlling the specific grav-
ity of a high gravity separating medium obtained
from materials being separated while separating
the materials by jigging into constituents of dif-
ferent specific gravities therein, the method in-
cluding the successive stratification of a bed of
materials of different specific gravities in said
high gravity separating medium in a plurality
of separate jigging treatments, directing the
stratified materials in each treatment along dif-
ferent paths including delivering the low gravity
material from the first treatment for the suc-
cessive stratifying treatment, separating inter-
mediate gravity material derived from said sec-
ond treatment into three different size ranges,
crushing at least part of the largest size range
material derived by said separation, and return-
ing at least part of the said crushed material and
at least part of the smallest size range material
derived by said separation to the first treatment
to be concomitantly treated with raw material
undergoing the first freatment and for controll-
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ing the specific gravity of the high gravity sep-
arating medium.

5. The method of maintaining a high specific
gravity separating medium obtained from ma-
terials being separated by jigging at a desired
specific gravity while separating the materials
by jigging into constituents of different specific
gravities, the method including the successive
stratification by jigging of a bed of materials of
different specific gravities in said high gravity
medium in a plurality of separate jigging strati-
fying treatments, directing the stratified ma-
terials in each treatment along different paths
including delivering the low gravity material
from the first treatment to a successive jigging
stratifying treatment, treating inftermediate
gravity material separated in a successive strati-
fying treatment to obtain fine intermediate grav-
ity material, and returning said treated fine in-
termediate gravity material to said first strati-
fying treatment for maintaining said high
specific gravity separating medium at a desired
specific gravity.

6. Apparatus for separating granular ma-
terials of different specific gravities according to
specific gravities by successive separations in a
high specific gravity fluid separating medium in-
cluding a first separating compartment, a suc-
cessive separating compartment, jigging means
for applying a jigging action to the materials in
said compartments to stratify said materials, said
compartments being adapted to contain high
gravity fluid separating medium which is main-
tained in suspension by said jigging means and
the density of which is controlled by the per-
centage of fine intermediate gravity particles
therein. derived from material being separated,
means for feeding mixed granular material to
said first separating compartment, means includ-
ing said jigging means for separating said mixed

materials therein according to specific gravities,

means directing the high gravity materials sep-
arated in said first compartment along one path,
means feeding low gravity materials separated in
said first compartment to a successive compart-
ment for separation according to specific grav-
ities therein, means delivering the low gravity
product of said successive compartment along
one path, means for treating intermediate grav-
ity material separated in said successive com-
partment to produce fine intermediate gravity
material therefrom, and means for returning said
treated fine intermediate gravity material to the
separating medium in at least one of said com-
partments for maintaining the specific gravity
thereof at a desired value.

7. Apparatus for separating granular materials
of different specific gravities according to specific
gravities by successive separations in a high
specific gravity fluid separating medium includ-
ing first and successive separating compartments
adapted to contain high gravity fluld separafing
medium the density of which is controlled by the
percentage of fine intermediate gravity particles
therein derived from material being separated,
jigging means for applying jigging action to the
materials in said compartments to stratify said
materials and to maintain said high gravity
medium particles in suspension, means for feed-
ing mixed granular material to said first separat-
ing compartment, means including said jigging
means for separating said mixed materials there-
in according to specific gravities, means directing
the high gravity materials separated in said
first compartment along one path, means feeding
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low gravity materials separated in said first com-
partment to a successive compartment for treat-
ment therein, means delivering the low gravity
product of said successive compartment along
one path, means including a grinder for treating
high gravity material separated in said successive
compartment to produce fine intermediate grav-
ity material therefrom, and means for returning
said treated fine intermediate gravity material to
the separating medium in said compartments for
maintaining the specific gravity of said inter-
mediate specific gravity fluid separating medium
at a desired value.

8. Apparatus for separating granular materials
of different specific gravities according to specific
gravities by successive separations in a high
specific gravity fluid separating medium includ-
ing a first separating compartment, a successive
separating compartment, said compartments
being adapted to confain a high gravity fluid
separating medium the density of which is con-
trolled by the percentage of fine intermediate
gravity particles therein derived from material
being separated, jigging means for applying
jigeing action to the materials in said compart-
ments to stratify said materials and to maintain
said bigh gravity medium particles in suspension,
means for feeding mixed granular material to
said frst separating compartment, means includ-
ing said jigging means for separating the mixed
materials therein according to specific gravities,
means directing the high gravity materials sep-
arated in said first compartment along one path,
means feeding low gravity materials separated in
said first compartment to said successive com-
partment for treatment therein together with
substantial quantities of high specific gravity
separating medium for supplying said successive
compartment with separating medium, means
delivering the low gravity product of said suc-
cessive compartment along one path, means in-
cluding a screen for treating intermediate grav-
ity material separated in said successive. com-
partment to produce fine high gravity material
therefrom, and means for returning said fine in-
termediate gravity material to the separating

. medium in said compartments for maintaining
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the specific gravity of said high specific gravity
fluid separating medium at a desired value. .
BYRON M, BIRD.
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