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United States Patent Office 3,124,528 
Patented Mar. 10, 1964 

1. 
3,124,528 

METHOD AND APPARATUS FOR DEWATERING 
SOLIDS SUCH ASSAND 

Charles E. Wood, deceased, late of Milwaukee, Wis., by 
Gertrude S. Wood, administratrix, Milwaukee, Wis, 
assignor of one-third to Heien W. Aker, Hackensack, 
N.J., one-third to Jean W. Re, Pawling, N.Y., and one 
third to Gertrude S. Wood, Milwaukee, Wis. 

Filed Oct. 16, 1958, Ser. No. 767,710 
6 Claims. (C. 210-19) 

This invention relates to a method and apparatus for 
dewatering solids such as sand. 
One of the difficulties involved in classification of par 

ticulate material has been the necessity of classifying the 
material in the presence of a liquid carrier or vehicle and 
the time required to dry the material after classification 
is achieved. Dehydration is greatly expedited if the wa 
ter or other liquid carrier is separated mechanically to 
as high a degree as possible as a preliminary to other 
dehydrating steps. 
The method here involved includes the gradual move 

ment of the particulate material from a point below the 
level of the liquid vehicle to a point above such level 
while subjecting the material to vibration as it passes 
liquid level. 

In the preferred embodiment of the device illustrated 
for the practice of the invention, the liquid vehicle and 
entrained solids are introduced into a tilted pan or bowl, 
the rim of which determines the level at which liquid 
extends across the inclined bottom. The liquid overflows 
the rim while the solids which settle toward the bottom 
at the deep side of the receptacle are swept upwardly by 
the paddles of a rotor until they emerge above liquid level. 
A vibrator is applied to the bottom and is desirably dis 
posed either precisely at, or immediately adjacent the area 
at which emergence occurs. It is found that vibration at 
this precise point best separates the solids from the liquids 
so that the continued upward sweeping movement of 
the paddles propels toward a discharge point solid mate 
Trial which is relatively free of liquid. 

In an embodiment herein disclosed, the vibration is 
developed mechanically in a diaphragm which forms a 
portion of the bottom wall of the receptacle. In another 
embodiment, an electric vibrator of any one of a number 
of types is applied directly to the metallic bottom wall of 
the receptacle at such a point that the maximum ampli 
tude of vibration occurs at the level where the solids are 
emerging from the surface of the liquid vehicle. A wide 
variety of other types of vibrators can be used for the 
practice of the method. 

In the drawings: 
FIG. 1 is a plan view of apparatus embodying the 

invention. 
F. EG, 2 is a view taken in section on the line 2-2 of 
IG. 1. 
FIG. 3 is a bottom plan view of the diaphragm and 

vibrating apparatus used in the device of FIG. 1. 
p 4 is a view taken in section on the line 4-4 of 

FIG. 5 is a bottom plan view of a modified vibrator 
apparatus. 

FIG. 6 is a detail view taken in section on the line 
6-6 of FIG. 5. 
The dewaterer receptacle 1 comprises a shallow pan 

Supported on the base 2 at an angle such the liquid over 
flowing its low rim 3 into the discharge trough 4 fills 
the pan only approximately to its transverse center line 
5. The precise level to which the pan is filled is un 
important except as related to the point at which vibra 
tion is applied in accordance with the present invention. 
The liquid vehicle and entrained particulate solids may 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
be delivered into the pan in batches or continuously, the 
latter being preferred. A spout 6 represents an appropri 
ate means of supplying the mixture of convection liquids 
and solids. Desirably the mixture enters the pan about 
45 degrees from the outlet 7 in the direction of rotation 
of the rotor hereinafter to be described. The outlet 7 
for solids is desirably on the high side of the pan, and 
it may discharge the solids through hopper 8 onto a belt 
9. The liquid vehicle, usually water, collects in a rela 
tively quiescent pool in the lower side of the receptacle 
and the liquid vehicle overflows the rim while the solids 
tend to settle by gravity toward the bottom. 

For propelling the solids through and from the liquid 
in the low side of the pan, there is provided a rotor 10 
mounted in suitable bearings 11 in a bridge 12 which 
spans the pan. While the means of driving the rotor is 
relatively unimportant, I may provide a ring gear 13 
smounted on the rotor and actuated by a pinion 13 on 
shaft 4 driven by belts 15 and pulleys 16 and 17 from 
a motor 18 through a reduction gear set 19, if desired. 
By way of example, and not by way of limitation, the 
rotor may operate at one or two revolutions per minute. 
The rotor 10 comprises a tube 20 having a bottom 

flange 2 from which rake blades 22 project approxi 
mately radially, being braced by rods 23 extending from 
respective blades substantially tangentially to the flange 
24 of the tubular shaft 20 of the rotor. 
Means is provided for vibrating the inclined bottom 

wall of receptacle 1 at or immediately adjacent the level 
at which the solids propelled by the rake blades 22 emerge 
from the level 25 of the liquid vehicle. In this particular 
device this occurs approximately on the transverse center 
line 5. In the preferred embodiment of the invention, the 
portion 30 of the bottom of the receptacle is free of me 
tallic connection with the adjacent portions 31 of the 
receptacle bottom, to constitute a diaphragm which can 
be vibrated independently of the rest of the receptacle. 
The connection between the spaced portions 30 and 31 
of the receptacle bottom may conveniently be made by a 
non-metallic web 32 of rubber or the like which serves as 
a gasket, being clamped to the diaphragm portion 30 by 
means of clamp ring 33 and to the bottom portion 31 by 
the metallic clamp ring 34. 

Vibration may be achieved in any one of a number of 
ways. In the present device, the metal diaphragm plate 
30 is provided with bearings for the vibrator shaft 35. 
Between the bearings 36 and 37 the shaft 35 carries an 
eccentric weight 38. The shaft 35 has a universal con 
nection at 39 with the armature shaft of motor 40. 
In this device the entire panel or diaphragm 30 will 

tend to move bodily to and from the plane of the rest 
of the bottom wall 31 of receptacle 1. The vibration will 
be imparted to the mixture of solids and liquid im 
mediately below the liquid level 25 and at such level and 
will continue to be applied to the solids as they emerge 
above such level under thrust of the rotating rake blades 
22. As above noted, it is found that under these condi 
tions, maximum separation of liquid from solids occurs. 

Instead of providing a separately vibratory section of 
the receptacle bottom, vibration may be applied directly to 
unbroken portions of the bottom 310, this corresponding 
to the bottom 31 of FIGS. 3 and 4 in all respects except 
continuity, there being no separately movable diaphragm 
or panel in the construction of FIGS. 5 and 6. 

Instead, the bracket 44 carries the vibrator 45 directly 
from the bottom wall 310 of the receptacle and is located 
immediately beneath the point at which the liquid level 25 
intersects the inclined plane of the bottom wall on the 
transverse diameter 5, or wherever else such intersection 
occurs. While a vibrator so mounted will tend to vibrate 
much or all of the receptacle, the bottom wall of the 
receptacle is relatively large and, because of its area, is 
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relatively flexible. Consequently, the vibration tends to 
be localized at or near the leyel at which the solids emerge 
from the liquid, thus concentrating in this area the vibra 
tions of maximum amplitude. 

There are many commercial vibrators appropriate for 
use in this manner and, therefore, the internal details are 
not illustrated. By way of example may be mentioned 
electromagnetic vibrators in which an armature vibrates 
at the 60 cycle frequency in its energizing winding. There 
are also devices in which the frequency is determined by 
a spring or springs upon which the armature is mounted, 
the armature making and breaking the current at the fre 
quency to which it is funed. There are also vibrators us 
ing specially designed motors with eccentrically Weighted 
armature shafts and self-contained to vibrate as a unit at 
the frequency of rotation of the shaft. Neither to the 
methodnor, to the mechanical structure is the particular 

: type of vibrator significant. 
What is claimed is: 
1. A method of dewatering particulate solid material 

which has been conveyed by a liquid current, such 
method consisting in delivering the liquid current and 
entrained material into a relatively quiescent pool, me 
chanically withdrawing the solids from below the level. 
of the pool and advancing such solids at an upward 
incline to a point above such level, facilitating the segre 
gation of solids from the liquid of the pool by mechani 
cally applying vibratory motion to the liquid and the 
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solids, only adjacent the point of emergence of the solids . 
from the liquid level of the pool and subsequently dis 
charging the solids relatively free of liquid while con 
tinuously draining liquid from the level of the pool 
surface. 

2. Dewatering apparatus comprising a receptacle for 
a mixture of particiulate solids and a quiescent liquid 
vehicle, means for defining the level of liquid therein, 
means for conveying at an upward inclination solids 
settling in said liquid, and means physically located at 
the point of emergence of the solids for subjecting the 
solids to vibration only as they approach, emerge from 
and leave the liquid-level. 

3. The device of claim 2 in which the receptacle com 
prises a shallow pan having an inclined bottom, the 
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4. 
means for defining level comprising a side marginal 
portion of the pan, said bottom having a port above 
liquid level through which solids are discharged, and 
the means for conveying solids from the liquid toward 
said port at an upward, inclination comprising a rotor 
mounted in the pan and having rake blades movable 
toward the discharge port circumferentially of the pan. 

4. A dewaterer comprising a shallow span having an 
inclined bottom and a wall whose margin constitutes a 
Weir, a flume for delivering to said pan a mixture of 
convection liquid and entrained particulate solids to be 
dewatered, the pan being sufficiently large to enable 
solids to settle out in the quiescent liquid in said pan, 
a rotor operatively mounted adjacent the center of the 
pan and comprising rake blades movable circumferenti 
ally of the pan across said inclined bottom from a point 
below liquid level to a point above liquid level, said 
bottom having a discharge port at the latter point and 
having a portion which is movable respecting the rest 
of said bottom, said portion being disposed intermediate 
said points and substantially where solids impelled by 
said blades emerge from the level of liquid maintained in 
said pan, and means for vibrating said movable portion. 

5. The device of claim 4 in which said relatively 
movable portion comprises a diaphragm section having 
non-metallic flexible means connecting it with the re 
mainder of the pan bottom. 

6. The device of claim 4 in which said relatively 
movable portion comprises a flexible part of the pan 
bottom with which the vibrating means is directly con 
nected substantially at said level and which is in metallic 
connection with the rest of said bottom. 
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