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nels being adapted to deliver the liquid at 
their i ends - into - underlying transverse 
troughs Bl. The upper troughs 29 are pref 
erably arranged to deliver into the lower 
troughs 31 by means of down flow pipes 32 
or equivalent connections. 
To effect the distribution or dispersion of 

the Solid matter delivered from the upper 
receptacle 10 into the lower receptacle 17 
throughout substantially the entire cross-sec 
tional area of the latter we utilize the spheri 
cal ball valve 13, which is so formed as to act 
as a distributer. Toward the bottom of the 
tank 17 is a pipe 36 arranged for the de 
livery of clean water entering through a 
Supply pipe 37 passed through the side wall 
of the tank. 
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For the purpose of controlling the up 
wardly flowing stream of clean water enter 
ing through pipe 36, and causing it to 
mingle with the downwardly passing ma 
terial, we provide an annular zigzag cham 
ber formed by and between outer and inner 
çorrt?gated walls 34 and 35, whereby there 
is formed an annular passage for both the 
rising and descending streams; the material 
having a specific gravity of more than twice 
that of water passing downward, and the 
stream of water under pressure from pipe 36 
passing upward. - 
When the ball valve 13 is opened, the ma 

terial lying in the lower portion of the cone 
10 influen?ed by a head of about four feet 
rushes through the opening, the specific form 
of the valve causing it to scatter in the man 
ner indicated. It then proceeds downward 

40 

crossing the upflowing water with each cor 
rugation of the annular passage way, until 
it lodges in the lower portion of the tank 17. 
The ball valves 13 and 20 may be manu 

aily operated, but are preferably both actu 
ated in suitably timed order through some 

arm 53, to which latter are connected by: 
50 

20; the arrangement being such that the 
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intermittently operating valve - actuating 
mechanism; such a mechanism being indi 
cated in connection with Fig. 1 and consist 
ing of a cam 51 on a rotary shaft 52, acting 
once at each revolution to raise a pivoted 
cords 54 and 55, weighted levers 56 and 21, 
the former being connected by a cord 58 to 
the arm 14 which carries the ball valve, 13, 
while the latter itself carries the ball valve 
weighted levers 56 and 21 normally hold the 
ball valves closed, while the engagement of 
the cam 51 with the arm 53, which may oc 
cur six to eight times a minute, allows said 
valves to slowly open, the count?r-weights . · poly N delivered from the tank 17 is, in accordance rapidly closing them a? the abrupt side of 
the cam 51 passes off the free end of arm 53. 
Under this plan we find that the solid ma 
terial treated is accompanied at the points of 
discharge through the ball valve by abot 
an equal weight of water; the loss of this 
amount of water not being sufficient to ma 

terially disturb the overflow at channels 24 
and 80. The emission of material through the discharge openings 12 and 19 is vigor 
olus and in itself causes a considerable rub 
bing and cleaning action in the presence of 
abundant water. 

Both of the receptacles 10 and 17 are nor 
mally maintained in a brimful condition, 
So that the addition of any material causes 
an overflow to take place over the edges of 
the channels, which latter form in effect a 
?eries of overflow dams, This overflowing body of liquid carries with it in suspension 
the greater, part of the clay and foreign 
matter, and also some finer particles of 
phosphate rock or other mineral being 
treated, that is particles ranging from a. 
maximum diameter of one one-hundredth 
of an inch to impalpable powder. 
As the materialdelivered by trough 28; 

needs further dilution in its early stages, we 
introduce an additional supply of water through a pipe 87°, delivering into the upper 
end of the funnel 27 and meeting and com 
mingling with the material delivered by trough, 28. A diaphragm 50 is preferably 
secured slightly below the lower end of the funnel 27 for the purpose of dispersing the 
material to be treated throughout the cross 
sectional area of the receptacle 10. An ad 
ditional supply of clean water is introduced 
to the receptacle 10, through a pipe 37b 
entering the side of the latter, the function. 
of this stream being to render clean the de 
posit of rock in the bottom of the cone, the 
effect being that this clean water displaces 
the muddy, water existing throughout the 
upper portion of the cone. 

Referring again to the action taking place 
Ýithin the tank 17, it will be manifest that 
as the direction and movement of the de 
Scending particles is opposed by the upward 
movement of the water, the latter and the 
particles of material crossing each other’s 
path at every bend of the zigzag annular 
channel, a very thorough rinsing and clean 
ing of the mineral matter takes º place, 
Where an abundant supply of water is avail 
able, the upper receptacle 10 may be dis 
pensed with, and the material from - the . 
washer delivered directly into the " upper 
end of the tank 17. In effecting the de-. 
livery of the solid matter from both thes 
upper and lower tanks, only a part of the 
accumulated solid matter is withdrawn at a 
time, as above explained, in order to limit 
the escape of water at these points as much 
as possible. The cleansed mineral matter 
with our improved process of treating phos 
phate rock, subsequently drained and then 
dried; while the overflow from both tanks 
is further treated to separate out and save 
the fine particles of mineral matter. With 
these subsequent operations, however, the 
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device of the present invention is not con 
cerned. » 
We claim : 
i. In a separator for the purpose de 

scribed, the Gombination with an upper re 
ceptacle provided with an overflow for the 
Ywater and matter suspended therein, and 
with an opening at its lower end for the 
discharge of the solid matter, of a lower re 
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ceptacle receiving the solid matter from the 
upper receptacle, a valve located beneath 
tihe water level in said lower receptacle be 
neath and controlling said opening having 
a convex upper surface adapted, when the 
vaive is opened, to deflect said solid matter 
toward the sides of said lower receptacle, 
means for introducing water under pres 
sure into the iower portion of said lower 
receptacle, and means within said lower re 
ceptacle for causing the descending solid 
matter to fall through an ascending cur 
rent of water. 

2. in a separator for the purpose de 
scribed, the combination with an upper re 
ceptacle provided with an overflow for the 
water and matter suspended therein, and 
with an opening at its lower end for the 
discharge of the solid matter, of a lower 
receptacle receiving the solid matter from 

of Said water from the top of said lower 

said upper receptacle, a valve located be 
neath the water level in said lower recep 
tacle movable toward and from said open 
ing, means for intermittently opening and 
closing said valve, means for introducing 
water under pressure into the lower portion 
of said lower receptacle, means within said 
lower receptacle for causing the descending 
solid maatter and the ascending water to in 
tercept each other’s paths, and means for 
effecting a uniformly distributed overflow 
receptacle. 

3. In a separator for the purpose de 
scribed, the combination with an upper re 

ceptacle of inverted cone shape provided 45 
with an overfilow for the water and matteº 
suspended therein, and with an opening at 
its apex or lovver end for the discharge of 
the solid matter, of a lower receptacle re 
ceiving the solid matter from the upper re- 50. 
ceptacle, a valve beneath and controlling 
said i opening having a rounded upper sur 
face adapted to disperse said solid matter 
throughout the cross-sectional area of said 
lower receptacle and located beneath the 55 
water level in said lower receptacle, means 
for intermittently opening and closing said 
valiye, means for introducing clean water 
under pressure into the lower portion of Said 
lower receptacle, and means for effecting. a 80 
uniformly distributed overflow of said 
water from the top of said lower receptacle, 
vyhereby the descending solid matter and 
the ascending water intercept and pass each 
other while flowing in opposite directions 65 
through said lower receptacle. 

4. In a separator for the purpose de 
scribed, the combination of superposed up; 
per and lower washing receptacles, both of 
said receptacles having over?low devices, at 70 
their upper ends for the discharge of water 
carrying suspended foreign matter, and 
openings at their lower ends for the di? charge of solid matter, the upper receptacle 
being adapted to discharge into the lower 75 
receptacle and beneath the waterlevel there; 
of, valves adanted to open and close said 
discharge openings, the vive of the opper 
rcceptacle being located below the liquidi, 
level of the lower receptacle and being ,80 
adapted to spread the material in Said lower ' 
receptacle, and means for, intermittently 
opening and clôsing, said valves: 

FRANK K. HOOVER. 
ARTITHUR J. MASON. 

Witnesses: 
SAMUET, N.PoND, 
C. A. KENYON. 
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