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The present invention relates to grain cleaners and 
particularly to grain cleaners of the type in which the 
grain is aspirated to remove at least some of the unde 
sired materials therefrom. 
Known aspirating cleaners attempt to draw the foreign 

material up through and against the flow of material to 
be cleaned. This militates against most efficient clean 
ig. 
One object of the present invention is to provide appa 

ratus which will clean grain better than conventional 
grain cleaners, which will produce exactness in grade of 
the finished product, and remove all foreign material. 
Another object of the invention is to provide grain 

cleaning apparatus with which the quality and quantity 
of the finished product may be improved as compared 
with known machines. 
Another object of the invention is to provide grain 

cleaning apparatus with which the by-products of clean 
ing can be conveyed to one discharge point. 

Still another object of the invention is to provide grain 
cleaning apparatus which uses a stream of air in at least 
one stage of the cleaning process to remove undesired ma 
terials from the grain and which also utilizes that air 
stream to convey the undesired materials to a discharge 
point. 
A still further object of the invention is to provide a 

grain cleaner which is simple in construction, compact, 
fast in operation, and relatively inexpensive to build and 
maintain. 

Other objects of the invention will be apparent herein 
after from the specification and from the recital of the 
appended claims. 

In the drawings: 
Fig. 1 is a side elevation, with parts broken away and 

shown in section, of a grain cleaner made according to 
cine embodiment of this invention; and 

Fig. 2 is a section through this cleaner, showing also 
the drive to the vibration screen unit. 

in the apparatus of the present invention the grain is 
fed by gravity through a stream of air which removes the 
dust and light material. The dust-free grain drops onto 
a vibrating, scalping screen, where any large foreign ina 
terial in the grain (Sticks, stones, etc.) is removed. The 
grain then drops onto a second vibrating screen which 
removes the large foreign grain (corn from wheat, etc.). 
The grain then drops onto a third vibrating screen. The 
fines or seeds are removed through this third Screen. 
The clean graded grain is carried over this third screen 
into a discharge chute which spreads it cut across the 
width of the tail aspirator by means of an automatic 
feed regulator. The velocity of air in this tail aspirator 
is adjustable to remove the lighter kernels of grain as 
desired, also any chaff or dust polished off by the Screen 
action. 
The large foreign grain removed from the second 

screen is dropped by gravity into the air stream in the tail 
aspirator after the clean grain has been "aspirated,” and is 
conveyed pneumatically to a cyclone separator, Similar 
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2 
ly, the fines and seeds passing through the third screen 
are dropped into the air stream in the tail aspirator at 
a point beyond the point of entry of the large foreign 
grain, and are conveyed pneumatically with the large 
foreign grain to the cyclone collector. The clean, sized 
and graded grain discharges at the bottom end of the 
machine, and the dust, chaff, seeds, foreign grain, etc. 
are discharged at the material discharge end of the cy 
clone separator. 

Reference will now be made to the drawings for a 
more detailed description of a present preferred embodi 
ment of the invention, 

Dirty grain, for instance, oats, which is to be cleaned 
and graded, is dumped into a hopper 10 that has down 
Wardly converging side walls in its lower part at least. 
One of these walls, the wall 11, which may be called a 
feeder gate, is pivoted at 12 on the main body of the 
hopper, and is adjustable with reference to the opposed 
fixed wall i3, to control the rate of flow of the grain out 
of the hopper. Adjustment of the position of gate 1 
may be effected by rotating the feeder control handle 14, 
which is secured to a screw 15. An arm 6 is secured 
to the gate 1; and screw 15 bears against a tab on this 
arm. Screw 15 is rotatable in a nut 17 which is fixed on 
an exhaust duct 20. 

Air is sucked by a suitable sunction fan 8 through the 
mouth 21 of the duct 20, which is disposed beneath the 
gate ii, and arm 6. A vane 22 is pivotally mounted 
at 23 in the bottom wall of the duct 20 to control the 
Velocity of the air passing through the duct. This vane 
controls the area of the duct 20 at the vane 22, and in 
a sense permits adjustment of the venturi effect in the 
duct. The vane may be secured in any adjusted position 
by a bolt 24, which passes through an arcaute slot 25 in 
the arm 26 of the vane. 
The air drawn into the aspirator duct 20 through the 

mouth 25 passes through the stream of falling grain, 
thereby removing dust, husks, and light material from the 
grain. It is carried by the duct 20 to a cyclone separator 
or collector 27, which may be conventional construction, 
where the material is separated from the air and dis 
charged through a conventional rotary damper or air 
lock at the material discharge end of the cyclone. The 
air is pulled from the separator to the suction inlet of 
the fan and exhausted to atmosphere after passing through 
the fan. 
The dust-free grain drops through an opening 28 in the 

duct 20 onto a conventional woven wire scalping screen 
36, which is mounted on a vibrating frame 36 to be in 
clined downwardly from right to left as viewed in Fig. 1. 
The large, foreign matter, which may include sticks, 
Stones, corn cobs, etc. is removed from the grain by this 
Screen 36 and drops into a scalping collection pan 32. 
Mounted below the screen 30 is a second screen 35 

which is also mounted in the vibrating frame 36. The 
dust-free grain, which passes through the scalping screen 
38, drops onto the screen 35, which holds the large ker 
reis, such as corn. The smaller desirable type grain 
passes through the Screen 35 and drops onto a third 
Screen 37, which is also mounted in the frame 36 be 
low the screen 35 and parallel thereto. The frame 36 
and the two screens 35 and 37 are mounted to be in 
clined downwardly from left to right as viewed in Fig. 1. 
The frame 36 is adapted to be vibrated by an eccentric 
shaft 39 in conventional manner. Shaft 39 may be 
driven by a motor 72, which is mounted on the base of 
the machine, through a pulley 73, belt 74, and pulley 
75. Pulley 75 is secured to shaft 39. Frame 36 is sup 
ported on eccentric shaft 39 and is guided by cylindrical 
rubber tubes or bumpers 77 that are carried on the base. 
The base may be made of piping and comprises V-shaped 
Struts 70 mounted on feet 71, 
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Due to the inclination of the frame 36 and of screens 
35 and 37, and the vibration, the large kernels, which re 
main on the screen 35, are delivered to a discharge chute 
40 which delivers them into a duct 4. The duct 4i. 
is connected to the same suction source as the duct 26. In 
fact, the duct 28 is connected at its upper end to the duct 
- to empty thereinto. 
The desirable grain rolls down the third screen 37 

into a hopper 43, whose bottom opening is controlled by 
a gate 45 that is pivoted at 46 in the duct 43. The gate 
45 acts as an automatic feed regulator. It is pivotid at 
46 on chute 43, and has an arm 47 integral with it to 
which is secured a screw 48 on which there is mounted 
a rotatably adjustable counterweight 49. Gate 45 acts 
to spread the grain evenly across the width of the tail 
aspirator. 
The desirable grain drops from the duct 43 into the 

air duct 41 just to the left of the mouth 50 of this duc 
and ahead (in the direction of air flow, which is from 
right to left) of the large kernels dropping from the chute 
49. 
The velocity of air in the duct 41 is adjusted at the 

mouth 58, the so-called tail aspirator, to remove the 
lighter kernels of grain, and let the clean, graded grain 
drop into a discharge chute 5. The velocity of the air 
stream in duct 41 is controlled by a vane 52, similar to 
the vane 22, pivotally mounted at 53 on the duct 42, 
and fixedly adjustable with reference to the duct by a 
bolt that passes through the arm 56, which is secured to 
the vane. Vane 52 controls the area of the duct 42 
at this vane, and in a sense permits adjustment of the 
venturi effect in this duct. It operates in a maniher sini 
lar to vane 22. 

Mounted beneath the screen 37 in the frame of the 
nachine are two chutes 69 and 6i. The chute 63 has 
downwardly converging side walls 62 and 64. The chute 
6 has downwardly converging side walls 63 and 65. 
The chute 60 communicates with a slot 66 in the upper 
wall of the duct 4. The chute 61 communicates with 
a slot 67 in the upper wall of the duct $1. The fines, 
Seeds, etc. passing through the third screen 37 collect in 
these hoppers 60 and 61 and are discharged into the air 
stream in the duct 4 through slots 65 and 67. The area 
of these slots may be adjustable by means of adjustable 
slides. 

Secured to the base of the machine in air-tight rela 
tion to Surround the vibrating screen frame 36 at the boi 
tion thereof is a flexible canvas or rubuer skirt 33. 
Through the use of this skirt as the screen frame vibraics, 
the Screening unit is put under a partial vacuum or suc 
tion. The air drawn by this suction through the screens 
36 and 37 encourages the flow of small materia through 
these screens rather than allowing such material to bounce 
over these screens. Thus the cleaning operation is ac 
celerated. 
The large foreign grain, which was renoved to gh 

the chute 40, joins in duct 4 the lighter kerneis willicin 
are removed from the grain that drops through cihite 
43 and gate 45. Further along the duct 4:, the fines, 
Seeds, etc., which pass through the third screen 37, are 
also picked up by the air stream in this duct and carric 
on to the cyclone collector or separator 27. 

Obviously by adjustment of the gates and of the size 
and speed of the fan and of the areas of the ducts, the 
rate and speed of air flow in the machine can be adjusted 
within wide limits. As an example of the range of prac 
tical operation the following figures are given. 
The air, which is drawn into the mouth 23 of the dict 

26, may be traveling at a velocity of 2000 feet per minate 
and in volume at 1700 cubic feet per minute. The var; 
22 may be adjustable to vary this velocity of the air 
stream from 2100 to 1300 feet per minute. 
The air velocity may be controlled in the tail aspirator 

mouth 50 so that the air entering the duct 41 may be 
traveling at a velocity of from 1800 to 2900 feet per 
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4. 
minute and in volume of 2450 cubic feet per minute. 
The light material will be removed from the falling grain 
according to the velocity adjustment. 
The duct 41 is shaped to have a gradually increasing 

area; and the volune of air handled may be increased 
from 2450 cubic feet per minute at the aspirator to 3800 
cubic feet per minute at the vertical section of the duct 
with a velocity of 3800 feet per minute. The air enter 
ing the duct 4 from chute 40, may enter the duct 4 at 
a rate of 250 cubic feet per minute; and the air entering 
the duct 41 from slots 66 and 67 may enter at a rate of 
550 cubic feet per minute, each. 
The air in the duct 20 at the point where it enters 

the duct 4 may be traveling at the velocity of 3900 feet 
per minute at a rate of 1700 cubic feet per minute. The 
air Suction connection to duct 41 may be made to provide 
a rate of exhaust of 5500 cubic feet per minute. 
With the apparatus of the present invention it is pos 

sible to take dirty mixed oats weighing approximately 36 
lbs. per bushel, and to remove therefrom the dust, chaff, 
and Small light kerneis (needles), leaving clean, heavy, 
plump kernels of oats weighing approximately 42 lbs. 
per bushel. The heavy oats are desired for making 
"crimped' oats in the feed business. 
The aspirators maintain the required air velocities 

through the grain to remove the desired foreign products. 
This arrangement utilizes a directional change in the 
course of materiai to be removed of only approximately 
60%. This provides efficient, sensitive control of the 
material to be removed. 
The machine of the present invention has only two 

material discharge outlets outside of the Scalpings, one 
outlet for clean grain of the size and weight desired, and 
one outlet for foreign grain, dust, chaff, etc. The latter 
products are generally ground up as a by-product to be 
used in animal feeds, and therefore it is not necessary to 
keep them separated from one another. 
The eccentric shaft 359, which may be driven at ap 

proximately 1100 rp.m., may be counterbalanced for 
dy11athic balance, so that the base of the machine may 
be practically vibration-free. 
The air system is a 'negative pressure' or suction 

pipe; and the systein is arranged so that the material does 
not pass through the fan, since the material is separated 
and collected in the cyclone collector. Only the air 
travels through the faia to be exhausted to atmosphere. 
The machines are dist-free; the screens are self-clean 

ing: the base s!pports are vibration-free; and the quality 
and quantity of the finished product excels anything ex 
periencesi with know in types of cicainers of the market. 

While the inventici has been illustrated in connection 
with one embodiment thereof, it will be understood that 
it is capable of furtier modification, and this application 
is intended to cover any variations, uses, or adaptations 
of the invention following, in general, the principles of the 
invention, and incitiding such departures from the present 
discius:e as ccine vitiaia known of customary practice 
in the art to which the invention pertains, and as fall 
within the scope of the invention or the limits of the 
appended claims. 

flaving thus described my invention, what iciaim is: 
1. ApparatuS for cheaning grain comprising a plurality 

of Screens mounted one above another to successively 
receive grain, means for vibrating said screens to cause 
matcriai retained thereoin to iraverse each of said screens 
from one cid thereof to the other, a chute for directing 
grai. So that it fails by gravity oil to the uppermost of sail 
creens, means including a first duct for drawing a stricain 
of air by suiciion thiotigii the grain failing through said 
chute to remove dust therefronn, a receptacle positioned 
to receive the material that does not pass through said 
uppermost screen, the lowermost of said screens being 
mounted below the uppermost screen to receive material 
passing through the uppermost screen, a second chute 
positioned to receive the material that does not pass 
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through said lowermost screen, means including a second 
duct for drawing an air stream by suction through the 
grain falling through said second chute to remove light 
material therefrom, means for conducting the material 
which passes through said lowermost screen into said sec 
ond duct, said first and second ducts being connected and 
forming a single duct beyond the point of their connec 
tion and delivering the material which is carried by the 
air streams to a collecting point. 

2. Apparatus for cleaning grain as claimed in claim 1 
having a suction fan and a collector, said single duct, col 
lector, and fan being connected in series so that the air 
and the material carried thereby are drawn through said 
single duct to said collector where the material is sep 
arated from the air, and the air is drawn through the col 
lector by the fan. 

3. Apparatus for cleaning grain comprising a down 
wardly inclined first screen, means for directing grain as 
it falls by gravity onto said first screen, means including 
a first duct for drawing a stream of air by suction through 
the falling grain to remove dust therefrom, means dis 
posed at the lower end of said first screen to collect the 
material that does not pass through said first screen, a 
second downwardly inclined screen mounted below said 
first screen to receive material passing through said first 
screen, a third downwardly inclined screen mounted be 
low said second screen to receive material passing through 
said second screen, a support on which all three of said 
screens are mounted, means for vibrating said support to 
cause the material on each of said screens to travel from 
the upper to the lower end of the screen, a first chute dis 
posed at the lower end of said second screen to receive 
the material that does not pass through said second 
screen, a second chute at the lower end of the said third 
screen to receive the material that does not pass through 
said third screen, means including a second duct for draw 
ing an air stream through the material falling down said 
second chute to remove light material therefrom, said first 
and second ducts being connected, and means including 
an exhaust fan for sucking air through both ducts simul 
taneously, and wherein said first chute empties into said 
second duct at a point in the direction of air flow beyond 
where the air stream in said second duct passes through 
the material falling down said second chute. 

4. Apparatus for cleaning grain comprising a down 
wardly inclined first screen, means for directing grain as 
it falls by gravity onto said first screen, means including a 
first duct for drawing a stream of air by suction through 
the falling grain to remove dust therefrom, means dis 
posed at the lower end of said first screen to collect the 
material that does not pass through said first screen, a 
second downwardly inclined screen mounted below said 
first screen to receive material passing through said first 
screen, a third downwardly inclined screen mounted be 
low said second screen to receive material passing through 
said second screen, a support on which all three of said 
screens are mounted, means for vibrating said support to 
cause the material on each of said screens to travel from 
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the upper to the lower end of the screen, a first chute dis 
posed at the lower end of said second screen to receive 
the material that does not pass through said second 
screen, a second chute at the lower end of the said third 
screen to receive the material that does not pass through 
said third screen, means including a second duct for 
drawing an air stream through the material falling down 
said second chute to remove light material therefrom, said 
first and second ducts being connected, and means in 
cluding an exhaust fan for sucking air through both ducts 
simultaneously, and wherein conduits are provided for 
conducting material, which passes through said third 
screen into said second duct at a point in the direction of 
air flow beyond where the air stream in said second duct 
passes through the material falling down said second 
chute. 

5. Apparatus for cleaning grain as claimed in claim 3 
Wherein conduits are provided for conducting material, 
which passes through said third screen into said second 
duct at a point in the direction of air flow beyond where 
said first chute empties into said second duct. 

6. Apparatus for cleaning grain as claimed in claim 5 
wherein said first duct communicates with said second 
duct, and a collector is interposed between said fan and 
said second duct beyond in the direction of air flow the 
point where said first duct communicates with said second 
duct so that material carried in the air streams passes 
into and is collected in said collector. 

7. Apparatus for cleaning grain comprising a base, a 
vibrating frame, a first screen mounted on said frame 
which is downwardly inclined from one end to the other, 
means for directing grain so that it falls by gravity onto 
said first screen, means including a first duct for drawing 
a stream of air by suction through the falling grain to 
remove dust therefrom, a receptacle positioned on said 
base to receive the material that does not pass through 
said first screen, a second screen mounted below said first 
screen to receive material that passes therethrough, a 
chute positioned to receive the material that is retained 
by said second screen, means including a second duct for 
drawing an air stream through the grain falling through 
said chute to remove light material therefrom, a conduit 
extending from beneath said second screen to said second 
duct to conduct material which passes through said sec 
ond screen into said second duct, a flexible skirt connect 
ing said frame and base in air-tight relation, and means 
for vibrating said frame, said first and second ducts being 
connected and forming a single duct beyond the point of 
their connection to deliver the material which is carried by 
the air streams to a collecting point. 
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