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UNITED STATES PATENT office 

This invention relates generally to improve 
ments in the art of treating granular material, 
and relates more particularly to improvements in 
the construction and operation of mechanism for 
Washing, dehydrating and classifying materials 
such as sand or the like. 
A general object of our invention is to provide 

an improved sand classifier which is adapted to 
thoroughly cleanse the granules and to separate 
the same into accurate grades. 
In the construction of concrete structures, it 

has been found essential in order to produce 
Structures having maximum strength and dura 
bility, to utilize ingredients of the highest qual 
ity. While considerable attention has heretofore 
been given to the production of high quality 
cement, and efforts have been made to thorough 
ly Wash. Sand which was to be used in concrete 
work, not a great deal of attention has been 
paid to the matter of grading the sand ingred 
ient used in concrete work of different types. 
We have discovered that while the removal of 
foreign substances such as silt is important, it 
is also important that the sand particles be 
accurately graded as to size for various classes 
of concrete construction. 
fine graded sand has been found desirable as an 
ingredient in one type of concrete mixture, while 
medium size graded sand is more desirable in an 
other type of mixture, and coarse graded sand is 
still more desirable in other types of concrete. 

It is therefore a more Specific object of Our 
present invention, to provide an improved mode 
of accurately and commercially classifying mixed 
sand particles, while at the same time thorough 
ly cleansing the sand. 
Another specific object of the invention is to 

provide a new and useful Sand classifier having 
enormous capacity and operable with minimum 
power consumption to effectively separate Sand 
particles into accurately segregated grades. 
A further specific object of the present inven 

tion is to provide an extremely simple and dura 
ble sand Washing, grading and dehydrating ma 
chine which is highly efficient in use. 
These and other objects and advantages of the 

present invention will be apparent from the foll 
lowing detailed description, and some of the 
novel features of separator construction which 
are illustrated and described but not specifically 
claimed herein, form the subject of our copending 
application Serial No. 196,859, filed March 19, 
1938. . . . . 
A clear conception of several embodiments of 

our present, invention, and of the mode of con 

For example, Very 

structing and of operating sand washing, dehy 
drating and grading machines built in accord 
ance with the improvement, may be had by re 
ferring to the drawings accompanying and form 
ing a part of this specification wherein like ref 
erence characters designate the same or similar 
parts in the various Views. 

Fig. 1 is a somewhat diagrammatic central 
longitudinal vertical section through a multiple 
deck sand washer, classifier and dehydrator; 

Fig. 2 is a transverse vertical section through 
the machine of Fig. 1, taken along the line 2-2, 

Fig. 3 is a more diagrammatic longitudinal sec 
tion through a modified type of the improved 
apparatus; 

Fig. 4 is a similarly diagrammatic longitudinal 
section through another modified type of our ap 
paratus; . . . . 

Fig. 5 is a top view of another commercial en 
bodiment of our invention; 

Fig. 6 is a central longitudinal vertical section 
through the machine of Fig. 5; 

Fig. 7 is a transverse vertical section through 
the apparatus of Figs. 5 and 6, the section having 
been taken along the line 7-7 of Fig. 6; and 

Fig. 8 is an end view of the machine of Figs, 
5, 6 and 7, looking toward the sand discharge end. 
While our invention has been shown and de 

Scribed hereini as being especially applicable to 
machines for washing, classifying and dehydrat 
ing mixed sand, it is not intended to thereby 
unnecessarily restrict the scope. 

Referring to the drawings and particularly to 
Figs. 1 and 2, the improved washing, classifying 
and dehydrating machine shown therein, com 
prises in general a main support or frame 9 
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supported or suspended in any suitable manner; . 
an auxiliary frame 9 suspended from the main 
frame 9 by means of four parallel inclined links 

and by coil Springs 2 coacting with inclined 
guide rods 3; actuating mechanism interposed 
between the corresponding ends of the frames 
9, O and adapted to vibrate the auxiliary frame 
to relative to the main frame 9; a receptacle 
4 attached to and movable with the frame O 
and having a liquid or water basin 5 in the 
lower portion thereof; several superimposed 
upper screen decks 6, 7 disposed within the 
upper portion of the vibratory receptacle 4; 
and a plurality of superimposed lower inclined 
screens 8, 9, 20 confined within the lower por 
tions of the receptacle 4 and extending into the 
liquid basin. 5. . . 
The lower frame.9 may be either rigidly or re 
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2 
manner, and the auxiliary frame 0 is U-shaped 
and coacts only with the opposite sides and with 
the driving end of the receptacle 4. The links 

are swing ably attached to both of the frames 
9, O by means of pins 2, and these links ex 
tend upwardly and forwardly relative to the re 
ceptacle. The inclined guide rods 3 have their 
upper ends rigidly attached to the auxiliary 
frame f O, and extend upwardly and rearwardly 
substantially perpendicular to the links ff. The 
cushioning springs 2 embrace the lower ends 
of the rods 3, and coact at their lower ends 
with sockets 22 secured to the main frame 9, 
and at their upper ends with collars 23 Secured 
to the rods i3. These coil springs 2 are not 
essential and may be omitted or replaced by 
any other type of resilient means. 
The actuating mechanism for vibrating the 

auxiliary frame iO relative to the main frame 9, 
comprises a horizontal drive shaft 24 rotatable 
in bearings 25 carried by the main frame 9 and 
having an eccentric portion 26; a belt drive 27 
for imparting rotation to the shaft 24; one or 
more vertical rods 28 rigidly attached to the aux 
iliary frame to and depending therefrom; and 
one or more blocks 29 slidable along the rods 
28 and coacting with the eccentric portion 26. 
The driving assemblage is preferably Such that 
rapid rotation of the shaft 24 will impart rapid 
vibratory movement to the receptacle 4, and the 
amplitude of vibration is preferably quite Small. 
The receptacle 14 is entirely open at its rear 

end, and has a gradually inclined bottom 30 
which may be lined with screening or other ma 
terial providing a roughened surface, and the 
inclination of the bottom 30 causes the liquid 
basin 5 to gradually increase in depth proceed 
ing toward the front of the machine. The upper 
most screen deck 6 is approximately horizontal 
and has relatively large screening perforations, 
and this screen deck is adapted to receive the 
raw mixed material from a supply chute 31, and 
is also subjected to liquid spray jets directly 
from nozzles 32. The other upper screen deck ll 
is disposed parallel to the top screen deck 6 
but has smaller screening openings therein, and 
both of the upper decks f6, f1 terminate at the 
rear open end of the receptacle f4. 
inclined screens 18, 9, 20 are disposed substan 
tially parallel to the inclined bottom 30 of the 
receptacle 4, and the upper inclined screen 8 
has coarser mesh than the intermediate Screen 
9, while the screen 19 has coarser mesh than 
the lowermost screen 20. As previously indicated, 
the forward ends of the screens 8, 9, 20 are 
immersed in the liquid of the basin 5, and the 
rear discharge ends thereof terminate at the 
open end of the receptacle 4. It is to be noted 
that the delivery ends of all of the screens 6, 
7, 8, 9, 20 are staggered or out of vertical 

alinement, so that independent material convey 
ing chutes may be associated with the several 
screen ends to convey the Several grades a Way 
from the machine; and in this machine, exceSS 
liquid from the basin 5 together with silt and 
other foreign matter, are discharged directly from 
the upper end of the inclined bottom 30. 

During normal use of the sand Washing, grad 
ing and dehydrating machine of Figs. 1 and 2, 
the driving shaft 24 is being constantly rotated 
to cause the eccentric portion 26 to move the 
blocks 29 in a manner to rapidly vibrate. the 
receptacle f4 and its contents upon the suspen 
sion links and springs 2. While the receptacle 
4 is thus vibrating, it is being guided to move 

The lower 

2,208,405 
in a definite path by the links , and the Springs 
2 function to cushion the downward motion and 

to assist the links and driving mechanism in 
moving the receptacle upwardly. Liquid such as 
water is being constantly delivered in regulated 
quantities from the nozzles 32 to the uppermost 
Screen deck 6, and the mixed Sand is being 
dumped from the chute 3 upon this deck and 
is being directly Subjected to the Washing action 
of the admitted liquid. The particles of the 
admitted material Which are too large to paSS 
through the screen deck 6, are urged therealong 
by the vibration, and are promptly delivered from 
the machine; and the remainder of the material . 
is deposited upon the screen deck T, where the 
Second grade of oversize particles is separated 
and removed. The mixed finer particles are 
delivered from the lower deck, 7 together with 
the liquid, directly into the vibrating basin 5 
where the heavier sand and silt particles descend 
toward the upper inclined grading Screen 8. 
Due to the vibration of the basin 5 and of the 
Screens 8, 9, 20 disposed therein, the descend 
ing Sand particles as Well as the Screens, are 
Subjected to thorough washing and flushing ac 
tion. The coarse grade sand particles which are 
deposited upon the upper screen f 8 within the 
basin 5, are conveyed upwardly therealong by 
the vibratory movement and are ultimately re 
in Oved from the basin and discharged from the 
rear Open end of the machine, While the fine 
Sand particles and silt are subjected successively 
to the Washing and grading action of the lower 
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inclined screens f 9, 20 so as to separate two addi 
tional grades of clean sand. The silt and other 
heavier foreign matter which is removed from 
the Sand, is eventually deposited upon the rough 
ened bottom 30 and is conveyed upwardly along 
this bottom by the vibration, being finally dis 
charged from the rear open end of the recep 
tacle 4 together with the excess liquid and the 
floating dirt or foreign substances. 
ner, the mixed sand particles are thoroughly 
Washed, accurately graded, thoroughly dehy 
drated, and finally delivered from the constantly 
Vibrating receptacle 4. 
In Fig. 3, we have shown diagrammatically, a 
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machine of simplified construction wherein the 
upper COarSe Screen decks have been omitted 
entirely, and in which the lower grading screens 
have also been obviated. In this machine, the 
receptacle 4' is of modified construction, but 
the Suspension and driving mechanisms may be 
the same as in Figs. 1 and 2. The receptacle 4.' 
has a modified bottom 30', the inclined rear 
portion of which is preferably roughened and 
extends from beneath the basin 5 to a point 
considerably above this basin at the extreme 
rear end of the machine. The side of the re 
ceptacle 4 is provided with a liquid overflow 3 
for the basin 5, and such an overflow may be 
provided at each side of the basin. When this 
modified machine is operating normally, the mix 
ture of sand and Water is deposited into the basin 
f5 near the front end of the receptacle 4, and 
due to the constant vibration of the receptacle 
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and of the liquid in the basin, the sand is thor 
oughly washed while travelling through this 
turbulent liquid and over the horizontal portion 
of the bottom 30'. When the solids reach the 
roughened inclined portion of the bottom 30', 
they are gradually elevated and removed from 
the liquid, being eventually discharged from the 
rear open end of the receptacle 4'. The excess 

70. 

liquid together with the floating foreign sub-'75. 
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stances, are constantly discharged through the 
Overflow 3, and with this modified structure no 
independent grades of sand are produced. 

In Fig. 4 we have illustrated another slightly 
modified type of machine similar to that of Fig. 3 
but having a single coarse or scalping screen 
deck 32 therein. The operation of this second 
modified separating machine is quite similar to 
that of Fig. 3, but the screen deck 32 functions 
to initially remove oversize particles from the 
admitted material. 

Referring to the commercial machine shown in 
Figs. 5 to 8 inclusive, this device again embodies 
the principle of Washing and grading within a 
vibrating liquid basin, after the coarser materials 
have been removed from the raw materia. This 
further modified and improved sand classifier 
comprises in general a main Support or frame 39 
which may be mounted or suspended in any suit 
able manner; an upper coarse Screen support 40 
movably suspended from the main frame 39 by 
means of levers 4 which are Swingably sus 
pended from cross rods 42 which are Supported 
in bearings 43 carried by the frame 39; a re 
ceptacle 44 swingably suspended from the lower 
ends of the levers 4 and having a liquid basin 
45 therein; upper and lower coarse screen decks 
46, 47 carried by the Support 40 above the basin 
45; and lower inclined fine screens 48, 49, 50 
removably confined within the receptacle 44 and 
extending into the liquid basin 45. 
The main frame 39 is of rigid U-shaped formal. 

tion, and is open at the center so that the re 
ceptacle 44 may be vibrated without obstruction, 
and the screen support 40 is located entirely 
above the main frame 39 and is vibratable 
simultaneously with but oppositely of the recep 
tacle 44. Stationary apron plates 5 may be sus 
pended from the rods 42 at the opposite sides of 
the support 40 and receptacle 44 so as to insure 
proper delivery of material from the former to 
the latter. The bottom 52 of the receptacle 44 is 
inclined upwardly and rearwardly, and the lower 
most portion of the basin 45 is preferably pro 
vided with a drain pipe 53. The rear end of the 
receptacle 44 is open, and the lower fine screens 
48, 49, 50 are superimposed and are of succes 
sively diminishing length in order to facilitate 

50 
delivery of the several grades of sand to inde 
pendent final delivery chutes. 
The actuating mechanism for vibrating the 

screen support 40 and the receptacle 44, com 
prises a horizontal drive shaft 54 rotatable in 
adjustable bearings 55 carried by the main frame 
39 and having an eccentric portion 56; a driving 
pulley 57 for imparting rotation to the shaft 
54; and a connecting rod 58 coacting with the 
eccentric shaft portion 56 and with a pivot pin 
59 carried by the front end of the support 4G 
and by the upper ends of the front levers 4. 
The driving arrangement, is Such that When the 
shaft 54 is rotated rapidly the eccentric portion 
56 acting through the connecting rod 58 will inn 
part rapid vibration to the screen support 40 and 
will simultaneously impart similar but opposite 
vibration to the receptacle 44 through the levers 
4. 
During normal operation of the further im 

proved commercial Washing, grading and de 
hydrating machine of Figs. 5 to 8 inclusive, the 
upper support 40 and the receptacle 44 are being 
constantly vibrated by the revolving shaft, and 
liquid is being delivered to the upper screen deck 
46 from the nozzles. 32. The mixed material may 
then be delivered onto the forward end of the 

3. 
upper deck 46 and is subjected to the washing 
action of the jets. The oversize particles are 
Separated from the finer material by the screen 
deck 46 and are delivered from the machine at 
the rear end of this deck, while the finer material 
and liquid pass through the upper deck and are 
deposited upon the coarse screening deck 47. 
This deck 47 separates the second grade of over 
Size particles, and deposits the fine particles and 
liquid into the vibrating liquid basin 45. In the 
hasin 45 the heavier sand particles descend upon 
the upper inclined screen 48 where the coarser 
sand grade is removed from the finer particles 
and is elevated out of the basin by the vibrating 
Screen 48, being finally discharged from the 
upper lear end thereof. The material which 
passes through the screen 48 is deposited upon 
the intermediate inclined screen 49 which sepa 
lates the second grade of sand and removes the 
Same from the basin 45 and delivers it from the 
I'ear end of the machine. The fine particles 
which pass through the screen 49 are deposited 
upOn the lower Screen 50. Where the fine Sand 
grade is Separated from the silt, and is removed 
from the basin 45 and discharged from the rear 
cf the receptacle 44. The silt and other very fine 
Solid particles which pass through the lower 
Screen 50, are deposited upon the vibrating 
roughened inclined bottom 52 and are ultimately 
delivered from the rear end of the receptacle 44 
together with the excess liquid and floating for 
eign material. In this manner, the several 
grades of Solids are quickly and accurately sepa 
rated, thoroughly washed, dehydrated, and de 
livered from the machine. The opposite vibra 
tion of the upper support 40 and receptacle 44, 
tends to eliminate undesirable vibration of the 
1main frame 39, and the screens 48, 49, 50 of this 
machine are readily removable to permit cleans 
ing and drainage of the basin 45. 
From the foregoing detailed description it will 

be apparent that our invention provides a simple 
and compact sand classifier which is adapted to 
rapidly and effectively wash, grade and dehydrate 
the sand particles. The provision of a vibrating 
liquid basin within which the washing and grad 
ing is effected, is an important feature of our 
present invention, and the dehydration is auto 
matically effected by the inclination of the sepa 
rating screens which elevate the separated grades 
out of the liquid basin and thereafter permit 
drainage of liquid prior to final delivery of the 
product from the machine. The disposition of 
the fine grading screens beneath the surface of 
the liquid within the vibrating basin, not only in 
Sures more accurate grading, but also prevents 
clogging of the Screens, and these screens may 
be made readily removable for cleaning purposes. 
It is also preferable to construct these separating 
machines So that the grading screens will be vil 
brated in the general direction of their inclina 
tion in order to enhance the conveying action, it 
is also desirable to roughen the bottom of the 
receptacle in any Suitable manner in order to 
insure most effective discharge of the silt and 
other foreign matter. Our improved classifying 
machine has proven highly Successful in actual 
use, and produces Separated grades of Sand which 
are accurate as to size and which are thoroughly 
cleansed and therefore especially adapted for use 
in concrete Work. 

It should be understood that it is not desired 
to limit our in Vention to the exact details of con 
struction or to the precise mode of operation, 
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herein shown and described, for various modi- is 
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fications within the scope of the claim may occur 
to persons skilled in the art. 
We claim: 
In combination, a receptacle having an inclined 

bottom and a liquid basin of considerable depth 
above said botton, a Series of Superimposed par 
allel screens disposed parallel to said bottom and 
each having a substantial portion thereof con 

stantly immersed in said basin, means for de 
livering granular material to the deepest por 
tion of said basin above the upper of said Screens, 
and means for vibrating said receptacle and 
Screens in the general direction of the inclina 
tion of Said bottom. 

IRWING M. CLICQUENNOI. 
HUGO W. WEIMER. 


