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To all whom it may concern: 
Be it known that I, GEORGE L. DAVISON, a 

citizen of the United States, residing in 
Mountpleasant, Tennessee, have invented 
certain improvements in Apparatus for 
Washing Phosphate-Rock, of which the fol 
lowing is a specification. 
In preparing Tennessee phosphate rockfor 

the market much of it must, after mining, be 
put through a washing process to separate it 
from the clay and other earthy impurities 
with which it is usually associated. After 
the clay and earthy impurities have been 
kneaded and tempered by means of a 
crusher, pug mill, log washer, or like de 
vice, it is necessary to separate the lumpy 
and granular particles of phosphate from 
the clay and other earthy impurities by a 
Washing operation, and the object of my in 
vention is to provide efficient means for the 
latter purpose. 
In the accompanying drawings-Figure 1 

is a longitudinal section of a cylindrical 
washer constructed in accordance with my 
invention; Fig. 2 is a transverse section of 
the same on the line a-a, Fig. 1, but omit 
ting the mechanism at the lower end of 
the cylinder; Fig. 3 is a transverse section 
on the line b-b, Fig. 1, showing said mech 
anism; Fig. 4 is a plan view of a rifle box 
separator used in connection with the cylin 
drical washer, and Fig. 5 is a longitudinal 
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Section of the same. 
Referring in the first instance to Figs. 1, 

2 and 3 of the drawing, 1 represents a lon 
gitudinal cylinder of any available material 
and of any desired length and diameter, 
this cylinder being mounted in a slightly in 
clined position upon suitable supporting 
rollers 2 and being rotated in the direction 
of the arrow, Fig. 2, by any appropriate 
mechanism which it has not been deemed 
necessary to illustrate or describe. 
The cylinder has a series of internally 

projecting lifters 3, preferably in the form 
of angle bars bolted to the inner wall of the 
cylinder, these angle bars being, prefer 
ably, discontinued some distance from the 
ends of the cylinder for a purpose herein 
after explained. 

Projecting into the upper end of the cyl 
inder is a feed trough 4 the bottom of which 
may be provided with rifles 5, if desired, 
although this is not essential. The lower 
end of the cylinder has a central opening 
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surrounded by an outwardly projecting dis 
charge flange 6 and projecting into said cen 
tral opening from the inside of the cylinder 
is an annular deflector 7 with radiating ribs 
8 projecting therefrom to the inner wall 
of the cylinder, and, by preference, bearing 
upon the lower end of the cylinder, as shown 
in Figs. 1 and 3. Projecting inwardly 
through the central opening of the annular 
deflector 7 is a pipe 9 downwardly bent at 
its inner end and terminating in a nozzle 
10 which discharges toward the lower end 

A trough 11 receives the 
material discharged from the flanged outlet 
6 at the lower end of the cylinder and con 
veys the same to any suitable point of dis 
charge. The upper end of the cylinder dis 
charges into the upper end of a trough 12 
centrally pivoted at said upper end so that 
its lower end can be swung into line with 
either of two sets of longitudinal rifle boxes 
13 and 13. (Fig. 4) each consisting of a box 
open at the top and at one end and having 
at suitable intervals transverse rifles 14 so 
as to provide progressively decreasing 
height, as shown in Fig. 5, or, if of the same 
height, the rifle box being suitably inclined 
so that each receiving chamber will dis 
charge into the chamber in advance. 
Near the lower end of each receiving 

chamber the side of the box has an opening, 
normally closed by a plug 15, so that mate 
rial accumulating in the receiving chamber's 
of either box can be readily removed there 
from, as by Washing it, through the openings 
in the side of the box when the plugs 15 aie 
withdrawn from Said openings. 
The operation of the apparatus is as fol 

lows: The mixture of various sized granular 
particles of phosphate rock with clay or 
other earthy impurities is fed into the cylin 
der 1 over the trough it, preferably by means 
of a stream of water which discharges onto 
the bottom of the cylinder carrying the phos 
phate rock and impurities with it. 
The water supplied by the trough 5 and 

by the pipe 9, as hereinafter described, soon 
establishes and thereafter constantly main 
tains a fixed level of Water in the lower por 
tion of the cylinder, as shown in Fig. i., and 
as the solid material passes down the in 
clined bottom of the cylinder toward the 
lower end thereof it is subjected to the con 
stant action of the lifters 3 and is thereby al 
ternately raised from and thrown back into 
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By discontinuing the lifter ribs 3 short of 
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the water, thereby washing the adhering 
bodies of clay or earthy matter from the 
particles of phosphate rock, so that, by the 
time the latter reach the lower end of the 
cylinder, they are reasonably free from such 
impurities. In order, however, to complete 
the Washing operation the mass at the lower 
end of the cylinder is subjected to the action 
of a jet or jets of clean water from the noz 
zle 10 of the pipe 9 which is in communica 
tion with any available supply of such clean 
water under pressure. 
cleaned particles of phosphate rock are de 
livered from the lower end of the cylinder 
into the directing trough 11, the particles be. 
ing first raised from the mass in the bottom 
of the cylinder by the blades 8 and then di 
rected by the latter into the annular de 
flector which discharges them into the 
flanged outlet 6, the latter in turn delivering 
them into the trough 11, as shown in Fig. 1. 
The constant inflow of water into the cyl 

inder causes a current or flow toward the . 
upper end of the cylinder and this flow car 
ries with it the clay or earthy matter which 
has been washed from the phosphate rock 
and also the Smaller and lighter particles of 
rock and sand, and in order to recover the 
atter the discharge from the upper end of 
the cylinder is directed by the trough 12 into 
the first chamber of one or other of the rifle 
boxes 13-13, said chamber, when it be 
comes filled with water, overflowing into the 
next chamber ahead of it, and so on 
throughout the series of chambers. 
The body of water in the receiving cham 

bers of the rifle box carries with it, in its 
flow from chamber to chamber, only the 
mud and lighter impurities contained in it, 
the particles of phosphate rock or sand set 
tling in the lower portion of each chamber, 
as shown in Fig. 5. When a sufficient 
amount has accumulated in either rifle box 
the directing trough 12 may be swung over 
so as to direct the discharge from the cylin 
der 1 into the other rifle box and the plugs 
15 of the loaded box may then be removed 
and the contents of the receiving chambers 
of said box washed therefrom into a collect 
ing basin or other suitable receptacle from 
which the water is subsequently drawn off. 

the loyer end of the cylinder the mass of 
material is permitted to accumulate in said 
lower end in position to be readily acted 
upon by the jet or jets from a nozzle 10, and 
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by discontinuing the ribs at and near the up 
per end of the cylinder I prevent agitation 
of the body of water at that point, such as 
would tend to prevent the flow of water to 
ward the upper end of said cylinder and the 
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carrying of the lighter impurities with it 
for discharge from said upper end. 
I claim: 
1. The combination, in a phosphate rock 

washer, of an inclined cylinder having a 
central discharge at its lower end, means for 
feeding the material to be washed into the 
upper portion of said cylinder, means for 
maintaining such a volume of water in the 
cylinder as will cause an overflow from the 
upper end of the same, lifting ribs on the in 
ner wall of the cylinder for raising the ma 
terial from the water and then dropping it 
back into the same as the material flows 
through the cylinder, the lifting ribs being 
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discontinued some distance short of the 
lower end of the cylinder so as to provide a 
settling chamber at said lower end, means at 
the lower end of the cylinderfor raising the 
material from the bottom of the same and 
discharging it through the central outlet, 
and a clean water pipe having a nozzle di 
rected toward the material in said settling 
chamber and serving to discharge a jet of 
clean water directly into said material. 
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2. The combination, in a phosphate rock 
washer, of an inclined cylinder having a 
central discharge at its lower end, lifting 
ribs on the inner wall of the cylinder for 
raising the material and then dropping it 
back, said lifting ribs extending only part 
way throughout the length of the cylinder 
so as to provide at the upper end of said 
cylinder a zone of such extent that the bulk 
of water therein will be free from disturb 
ance by the ribs, means at the lower end of 
the cylinder for raising the material from 
the bottom of the same and discharging it 
through the central outlet, and means for 
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feeding to that portion of the cylinder which 
is provided with the lifting ribs the material 
to be washed together with water in volume 
sufficient to cause overflow from the upper 
end of the cylinder. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
tWO subscribing; EORGE L. DAVISON. 

Witnesses: . . - , 

JNo. RUHM, Jr. 
C. Y. CLARKE, 
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