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My invention consists in a new and useful in 
provement in process of Separating mixed mate 
rials, and is designed for separating materials of 
different specific gravity, and more particularly 
for separating coal from slate or other non-com 
bustible materials with which the coal is mixed, 
and also for separating ore from the various sub 
stances with which it is mixed. My invention 
involves the use. of hydraulic classification in 
which the two materials of different specific grav 
ity become separated in a fluid medium, and the 
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particularly novel and valuable feature of my in 
vention is the control of the density of this classi 

... ifying fluid medium whereby the separation of the 
materials is facilitated. 
While I have hereinafter fully described my in 

proved process and one specific embodiment of 
apparatus for practicing my process as fully illus 
trated in the drawings fled herewith, it is to be 
distinctly understood that I do not consider my 
invention limited to this specific embodiment and 
its operation, but refer for the scope of my...in 
wention of both process and apparatus to the 

25 
claims appended hereto. 

in the drawings: m 
Fig. 1 is a side elevation of my apparatus. 
Fig. 2 is a top plan view of my apparatus. 
Fig. 3 is a vertical section on line 3-3 of Fig. 2. 
My improved apparatus may be suitably mount 

ed in a frame-work formed of U-beams having 
the base of side beams and end beams 2, the 
uprights 3, the top side beams 4 and cross braces. 
5. Suitably mounted on uprights 3 about midway 
between the side beams and 4 are the beams 6 to 
which are attached the beams 7 on which is 
mounted the tank 8 having the overflow launder 
9 with the discharge opening 0. Suitably posi 
tioned above the tank 8, I provide any suitable 
form of support for the rotatable shaft 12 
upon the lower end of which and suitably dis 
posed in the tank 3 is the five-way pipe joint 3 
carrying four distributing pipes 4 having thereon 
depending nozzles 5 disposed at an angle to the 
bottorn 6 of the tank 8. The lower end of the 
joint 3 has the depending pipe 7 engaged over 
the upper end of the inlet pipe 8 extending up 
wardly through the bottom 6 of the tank 8. To 
this pipe 8there is connected the discharge side 
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of the purp P and provide a check valve, as a 
C. between the pump P and the inlet pipe 8 
So arranged as to permit foW of liquid from the 
pump P.to the interior of the tank 3 and prevent 
escape of liquid from the tank 8 through the pipe, 
8 when the pump P is not in operation. I pro 
wide any suitable means for driving the pump P, 

of construction of my improved apparatus, its 

as a motor M. I provide a sump Smounted upon 
cross-beams is on the beams f, and connected 
With the intake side of the pump P by the pipe 
20. I provide a hopper H suitably supported by 
the uprights 3 with a discharge opening 2 com- 5 
municating with the sump S. It is to be noted 
that the sump S has an inclined baffle plate 22, 
the lower edge 23 of which is spaced a short dis 
tance from the discharge opening to the pipe 20 
at the bottom of the sump S, and its upper edge 10 
24 spaced a short distance below the discharge 
opening 2 of the hopper H. provide an over 
flow opening 25 for the sump S. 

I provide an inclined shaker screen 26 suitably 
supported above the hopper HE and below the dis- 5 
charge opening 0 of the tank 8, by flexible straps 
27 attached to the beams 4. A shaft 28 mounted 
in journals 29 on the end uprights 3 has the eccen 
tric shaker rod 30 attached to the screen 26. A 
pulley 3 is provided on the shaft 28 driven by 20 
the belt 32 from the motor M-mounted on the 
beams 33 on the top side beams . . . 

Suitably disposed adjacent the bottom f6 of 
the tank 8, provide a discharge chute 34 leading 
from the interior of the tank 8 to the bottom of 25 
the scraper elevator 35, and having the slide 
valve 36 with the control lever 37. I provide a 
motor M-2 on a bracket 88 on one of the up 
rights 3 for driving the elevator 35 by the belt 39 
On the pulley 40 of the shaft of the elevator 35. 30 
The elevator 35 is provided at its upper discharge 
end with the chute 42 so disposed as to discharge 
on the screen 2s. I provide on the screen 26 a 
dividing partition 43 to maintain separation of 
material discharged on the screen 26 from the 35 
discharge opening fo of the tank 8, and material 
discharged on the screen 26 from the chute 62 of 
the elevator 35. . 

From the foregoing description of the details 40 

operation in the practice of my improved process 
will be obvious. The stump S being filled with 
Water by any suitable means of Supply, the pump 
P fills the tank 8, the supply of water being made. 
sufficient to completely fill both the sump S and 45 
the tank 8. Thereafter, the continued operation 
of the pump EP will cause the water to overflow 
the tank 8 from the discharge of the launder 9 
and pass through the screen 2 and hopper H to 
return to the sump S. It is to be noted that the 
baffle plate 22 prevents the water, pouring down 
into the sump S from the hopper E, from enter 
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ing directly into the pipe 2 to the pump P. This 
is done to prevent any air bubbles, caused by the 
fall of the water from the hopper H, from entering 



2 . 2,053,004. 
the punp F. The water fowing over the igger 
end 24 of the oafie 22 the glows dow: Wardly to 
the pipe 23 to the putting P. 

Ethe nixed materials, as for instance, coal and 
5 slate sire fed into the open top of the task. 8 by 

8thy suitable means. By hydraulic classification 
and particles of the material of lesser Specific 
gravity, coal, are carried upwardly by the flow 
ing current of water and overflow on to the 

0 screen £6, While the particles of the material of 
greater specific gravity, slate, sink to the bot 
to 6 of the tank 3. 

it is to be noted that the mixed materials are 
run into the tank 3 with 8, certain amount of 

5 additional water, which additional water escapes 
from the overflow 25 of the sump S. 
When the coal particles are received upon the 

screen 26, those of a sufficiently large size as to 
be desirable are retained by the screen 26 and 

20 by its shaking action are caused to paSS over 
and off of the screen 2S to be stored by any 
suitable means. the coal undersize particles 
pass with the water through the screen 26 and 
hopper Hinto the sump S, and a certain propor 

25 tion of these coal particles escape from the Sump 
S With the overflow water at 25. 
When a sufficient quantity of slate particles 

has become deposited on the bottom 6 of the 
tank 8, the slide valve 36 is opened, allowing the 

30 slate to pass through the chute 34 into the ele 
vator 5 by which it is raised to the chute 42 
through which it is conveyed to the screen 26. 
By the action of the screen 26, the large particles 
of slate are disposed of," and the slate under 

35 size particles pass with the water through the 
screen 26 and hopper Hinto the Sump S and are 
therefrom returned to the fluid classifying me 
dium in the tank 8, 

It is obvious that in discharging both the coa 
40 and slate on the screen 26, return both coal 

and slate undersize particles with the circulat 
ing water. Thus I use higher gravity material 
for building up the density of the fluid medium, 
which is a distinct advantage. In actual oper 

45 ation, I have proven that after operating for a 
while the proportion of heavy undersize in cir 
cuation increases with resultant improvement in 
the gravity separation. The overflow in the 
slump 8 of the undersize coal particles accounts 

50 for the gradual increase in the proportion of 
heavy undersize which does not overflow the 
sump S as freely as the undersize coal. 
. It is to be noted that variation in the size of 
the openings in the screen 2 through which the 

55 water must pass in returning to the sump S has 
a decided influence on the operation of my lim 
proved process. It controls the size and quan 
tity of solid material returning to the classify 
ing tank with the circulating water. This va 

60 ration in the size and quantity affects the den 
sity of the classifying medium. This density 

constitutes the control of the gravity sep 
o 

Baving described my invention, what I claim 
1. The process of separating mixed materials 

which consists in subjecting them to the classi 
fying effect of an upwardly flowing current of a 
fluid medium; treating the mass of overflowed 

70 particles to segregate therefrom s definite pro 
portion, of said mass, composed of particles hav 
in a definite size range; and introducing such 
proportionate mass into said fluid medium. 
2. The process of separating mixed materials 

65 is 

twich consists in Subjecting thern to the classius 
Sying effect of an upwardly flowing current of 8, 
fiuid mediura; treating the mass of Settled par 
ices to segregate therefrom a definite propor 
tion, of said mass, composed of particles having 5 
2 definite size range; and introducing Such pro 
portionate mass into said fluid medium. 

3. The process of separating mixed materials 
which consists in subjecting them to the classi 
fying effect of an upwardly flowing current of 8, 10 
fluid medium; treating the mass of overflowed 
particles to segregate therefrom a definite pro 
portion, of said mass, composed of particles hav 
ing a definite size range; introducing such pro 
portionate mass into said fluid medium; treating i5 
the mass of settled particles to segregate there 
from a definite proportion, of said maSS, COIn 
posed of particles having a definite size range; 
and introducing Such proportionate inaSS into 
said fluid medium. 20 

4. The process of Separating mixed materials 
which consists in subjecting then to the classi 
fying effect of an upwardly flowing current of a 
fiulid medium treating the mass of overflowed 
particles to segregate therefron a definite pro- 25 
portion, of Said mass, composed of particles hav 
ing a definite size range, subjecting Such pro 
portionate mass to the classifying effect of a 
second upwardly flowing current of a fluid me 
dium, whereby a portion of Said proportionate 30 
mass is overflowed; and introducing the remain 
der of such proportionate mass into Said first 
current. 

5. The process of separating coal from its as 
sociated refuse which consists in subjecting the 35 
mixed coal and refuse to the classifying effect 
of an upwardly flowing current of water; treat 
ing the mass of overflowed coal to separate there 
from a definite proportion thereof comprising 
coal particles having a definite size range; and 40 
introducing said coal particles into the current 
of Water. 

6. The process of separating coal from its as 
Sociated refuse which consists in subjecting the 
mixed coal and refuse to the classifying effect 45 
of an upwardly flowing current of water; treat 
ing the mass of settled refuse to separate there 
from a definite proportion thereof comprising 
refuse particles having a definite size range; and 
introducing said refuse particles into the current 50 ----. 
of Water. 

7. The process of separating coal from its as 
sociated refuse which consists in subjecting the 
mixed coal and refuse to the classifying effect of 
an upwardly flowing current of water; treating 55 
the mass of overflowed coal to separate there 
from a definite proportion thereof comprising 
coal particles having a definite size range; intro 
ducing said coal particles into the current of wa 
ter; treating the settled mass of refuse to sepa- 60 
rate therefrom a definite proportion thereof com 
prising refuse particles having a definite size 
range; and introducing said refuse particles hinto 
the current of water. 

8. The process of separating coal from its as- 65 
sociated refuse which consists in subjecting the 
mixed coal and refuse to the classifying effect of 
an upwardly flowing current of water; separat 
ing from the overflowed coal, and from the set 
tled refuse, a determined proportion of each;70 
conninging such separated portions in a deter 
mined ratio; and introducing said commingled 
mass into said current of water. warrier. Ranck. 


