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AGGREGATE SEPARATING UNIT - 

Louis G. Hilkemeier, Plain?eld, N.J., assignor to Worth 
ington Corporation, Harrison, N.J., a corporation of 
Delaware - ' ' 

Filed Dec. 12, 1958, Ser. No. 780,142 

4 Claims. (Cl. 209-270) 

The present invention relates to awashing and sep 
arating machine of the type in which mixed matenals 

' are charged into a rotatable drum and separated in said' 
drum by a washing process. 

It is always a problem with this type of equipment to 
obtain a complete and thorough washing of the charged 
materials and at the same time to provide for continuous 
?ow of the said materials from the charging to the dis 
charging ends of the said drum. In other words, while 
it is desirable that ?ow through the drum be continuous, 
where this ?ow is too rapid, _it is likely to result in in- 4 
complete washing and separation ofthe materials. 

It is accordingly one of the objects ofthe present in 
vention to provide a washing and separating machine 
in which ?ow through the drum is continuous, but at a 
rate consistent with the demands for adequate and com 
plete washing of the materials being processed. 

This is accomplished in the washing and separating 
machine of the present invention by providing two axially 
adjacent spiral blades mounted along the drum interior 
wall, each of which is adapted to move material through 
the drum during drum rotation, and between which there 
is a novel scoop member which transfers .material from 
one blade to the other once during each revolution of 
the drum. Thus, the spiral blades provide continuous 
flow through the drum and at the same time the novel 
scoop member connecting the said spiral blades regulates 
the rate of this continuous ?ow in accordance with the 
demands for adequate and complete washing of the ma 
terials. . 

It is a further object of the present invention to pro 
vide a washing and separating vmachine which is adapted 
to receive a relatively large amount of material in a 
single charging-operation. ' 

This advantageous large charging capacity of the drum 
of the present invention is due in part to the controlled 
rate of drum ‘flow previously mentioned,.and also the 
provision of two chambers within the drum, one of which 
is a relatively large washing chamber into which a large 
quantity of material to be processed can be charged.’ ' 
A further object of the present invention is to achieve 

a more thorough washing‘ of the materials being proc 
essed by providing for interaction of the said materials 
with washing ?uid not only in the drum washing cham 
ber but also during movement therefrom through the 
drum to the point of discharge. ' ‘ 
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Figure 4 is a perspective view from inside the wash 
ing chamber showing the novel scoop member in its dis~ 
charging position. - ~ 

Figure 5 is a sectional view of the novel scoop mem 
ber taken along line 5—5 of Figure 4. 

In Figure 1 the washing and separating machine of 
the present invention is shown to consist of a rotatable 
drum 1 inclined to the horizontal plane. As best seen 
‘in Figure 2, the drum 1 is mounted on a ‘frame 2 having 
spaced pairs of rollers 3 in contact with circumferen 
tially mounted tires 4 and 4a, located on the medial and 
upper portions of the drum respectively, and which per 
mits unrestricted rotation of the said drum. A pair of 
spaced thrust rollers 30 bear against a side of tire 4 to 
prevent endwise slippage, while an arcuate frame 5 ex? 
tended over tire 4a holds the said drum at the angle of 
inclination shown. Drum 1 is rotated by a chain 6 con 
nected to a motor (not shown) and engaging a circum 
‘ferentially mounted gear ring 6a. ‘ ' 
The low end 7 of the drum 1 is the end into which 

materials to be processed are initially charged, whereas 
the high end 8 of the drum 1 is the end from which the 
charged material when separated is discharged. As is 
clearly shown in Figure l, the charging end 7 of drum 
1 is formed of a relatively large cylindrical element 9 
whereas the discharging end 8 of the said drum is formed 
of a smaller cylindrical element 10. 
Washing ?uid, such as water, is delivered into the high 

end of the drum through a conduit '11 suitably mounted 
on a discharge chute 12 in turn supported on the, end of . 
the frame 2. 

Referring to Figure 2 the axially adjacent cylindrical I 
elements 10 and 9 de?ne the axially adjacent chambers 
13 and 14, of which chamber 13 is a relatively small 
discharge chamber and chamber 14 is a larger washing 
chamber. Disposed along the drum interior wall, with 
in each of these said chambers, are spiralled blades 15 
and 16‘. In a manner well known to the art, each of 
these spiralled blades is adapted to move material up 
the drum incline upon rotation of the drum in the direc 
tion indicated. As is seen in Figures 3, ,4 and 5, con 
nected between the inner adjacent ends 17 and 18 of the 
said blades, is a substantially J-shaped scoop member 19. 
More particularly, this J-shaped member 19 has a semi 
cular trough 20 nearest the discharge chamber 13 and 
an upstanding rim 21 nearest the washing chamber (14, 
which trough and rim form a scoop enabling-the mem 
ber 19 to transfer material from spiralled blade 16 in 
the washing chamber 14 to the spiralled blade 15 in the 
discharge chamber 13 once every rotation of the drum 1. 
The pitch of the spiralled blade 16 is arranged to 

move material in the washing chamber 14 toward the 
transition wall 31. The spiralled blade 17 is adapted to 
advance material up the discharge chamber 13. 
As can be seen in Figure, 2 of the present invention, it 

' separates the washing chamber 14 from the discharge 

60 

The invention will be better understood when con-m 
sidered in connection with the accompanying speci?ca 
tion and drawings ‘forming apart thereof, in which draw 
ings: ' 

Figure 1 is a partly fragmented perspective view of the 
washing and separating machine of the present inven 
tion. 

Figure 2. is a central longitudinal sectional view'there 
of. ' I 

Figure 3 is an end view from inside the washing cham 
ber showing the novel scoop member in its scooping 
position. 

65 

chamber 13 by means of the abrupt transition in drum 
size from the washing chamber 14 to the discharge cham- . 
ber 13. The steep transition incline 31 provides an ob 
stacle which affects the isolation of the immersion bath 
action in the washing chamber from the showering ac 
tion in the discharge chamber 13. 
The materials transferred to the spiralled blade 15 are 

then moved through the discharge chamber 13 into con 
tact with washing ?uid being sprayed therein through 
spray nozzles 22. The spray nozzles 22 are inclined in 
the direction of drum rotation from the vertical in order _ 
to spray washing ?uid on the material as the material is 
tumbling away from the wall of the drum. In addition, 
the material being moved by the spiralled blade 15 
th'rough'the discharge chamber 13 is also subjected to 
the scrubbing action of washing ?uid flowing by gravity 
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over the said spiralled blade 15 and down into the wash 
ing chamber '14. , 
The effectiveness of the showering action in the dis 

charge chamber 13‘ depends upon a relatively uniform 
advancement of materialthrough the discharge-cham 
ber 13; Accordingly, it is critical to meter the aggregate 
from the washing chamber 14 into the dischargecham 
ber 13. As seen in Figures 3 and 4 as the drum rotates, 
the ?xed novel scoop member 19 scoops material over 
the steep transition incline 31 from the washing chamber 
14 into the discharge chamber 13. Thus the‘ rate of ad 
vancement of material through the discharge chamber 13 
instead of depending solely upon the rate of charging the 
machine is also governed by ‘the scooping of ‘aggregate 
from the washing chamber 14. As 'can be seen in Fig 
ures 3 and 4 the trough 20 ‘of the novel scoop member 
19 has a relatively ?at vertical slope along its length to 
compensate for the steep inclination of the transition 
wall 31. 

Within the washing chamber .14 it is possible for the 
washing ?uid to reach the-level designated A. Thus, 
within the washing chamber 14 there is always a quantity 
of washing ?uid to mix with the materials being tumbled 
therein by the spiralled blade 16. As a result, that por 
tion of the materials being processed which is of the 
lowest speci?c gravity is carried out of the drum 1 by 
washing ?uid over?owing over the spillway exit 32 in the 
end wall 24 of the cylindrical element 9. 
A discharge aperture or opening 25 is provided in the 

end of the cylindrical element 10, and downwardly spaced 
therefrom is a screened drum section 26. Thus, as the 
materials are moved by 'the spiralled blade 15 up the 
drum incline and through the discharge chamber 13, 
that portion of the materials being processed which is of 
intermediate particle size is screened out through the 
said‘ screened section 26; while they remaining'portion 
which is of largest particle size is ‘discharged through 
the discharge aperture 25; ' I 

Operation 
In operation, the drum 1 is rotated and washing ?uid 

is continuously delivered therein through the spray nozzles 
22. to flow by gravity into the drum Washing chamber '14 
wherein it is maintained at the level designated A. At 
this time, a relatively large quantity of mixed materials 
to be processed, such as concrete, is charged into the 
larger drum washing chamber 14 through the aperture 
23. Unlike prior art devices, this is possible in the pres 
ent invention because the previously mentioned mem 
ber 19. will meter the rate of flow of concrete from the 
washing chamber 14 so that adequate washing and sep 
aration thereof vcan occur before it moves into the dis 
charge chamber 13. In chamber 14 the concrete is 
tumbled by the action of spiralled blade 16 to cause 
separation therefrom of the cement portion, which por 
tion is carried out of the washing chamber 14 by the 
washing ?uid over?owing through aperture 23. The re 
maining aggregate portion of the concrete is moved up 
the drum incline by_the spiralled blade 16 to the transfer 
or scoop member 19. ' - 

The operation of member 19 is such that a metered 
amount of the remaining concrete aggregate is trans-' 
ferred from the spiralled blade 16 in the washing cham 
ber 14 to the spiralled blade ‘15 in the discharge chamber 
13 once every revolution of the drum \1. This trans 
ferred concrete aggregate is then moved up the drum in 
cline through the discharge chamber 13 by the spiralled 
blade 15, the finer particles thereof ‘discharging through 
the screened section 26 and the coarser particles thereof 
through the discharge aperture 25. Any cement still 
clinging to these aggregate particles will be washed there 
from: and carried by the down?owing washing ?uid into 
the washing chamber 14,. ' 

It will be understood that the invention is not to be 
limited to the speci?c construction or arrangement of 
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parts shown, but that they may be widely modi?ed with 
in the invention de?ned by the claims. 
What is claimed is: _ 
1. An aggregate washing machine comprising an in 

clined rotatable drum, a lower and an upper communi 
cating axially adjacent chamber formed within said drum, 
said lower chamber having» a larger diameter than said 
upper chamber, a lower spiralled blade in said lower 
chamber, an‘upper spiralled blade in*said"upper cham 
ber, each of said blades disposed along the interior wall 
of said drum and adapted to move material up'the drum 
incline during rotation of the drum, means for delivering 
material to said lower chamber, said lower chamber 
adapted to be charged with relatively large amounts of 
material to be washed, meter means connected between 
the inner adjacent ends of said blades for transferring 
and metering the transfer of material from said lower 
blade to said upper blade so that a relatively uniform 
supply of material is delivered to said upper blade, spray 
means for showering washing ?uid on‘ to the material 
in 'said upper chamber, said upper spiralled'b'lade suffi 
ciently shallow to allow washing ?uid to freely flow by 
gravity down the drum incline to said larger diameter 
lower chamber, washing ?uid forming‘ a bath for mate— 
rial in said lower chamben'means for removing material 
from said upper chamber. ' 

2. An aggregate washing and separating machine com 
prising an inclined rotatable drum, a lower and an upper 
axially adjacent cylindrical'chamber formed within said 
drum, said lower chamber having an appreciably larger 
diameter than said upper chamber, said drum'de?ning a 
charging aperture which communicates with said lower 
chamber for charging materials to be washed and sepa 
rated into said lower chamber, said lower chamber 
adapted to be charged with‘ relatively large amounts of 
material, a lower spiralled blade in said lower chamber, 
an upper spiralled blade in said upper chamberfea‘ch of 
said blades disposed along the inner wall of said drum 
and adapted to move material up the drum incline during 
rotation of the drum, meter means connected to said 
drum for transferring and metering the transfer of mate 
rial -from said lower blade to said upper blade so that a 
relatively uniform supply of material is delivered to said 
upper blade, spray means for showering‘ washing ?uid on 
to the material in said upper chamber, said'up'peri spiralled 
blade su?iciently shallow to allow washing ?uid to flow 
freely by gravity down the drum incline to said lower 
chamber, the washing ?uid providing a bath for material 
in said lower chamber and ?owing out'said charging 
aperture to remove matter suspended in said washing 
?uid from said drum, said drum de?ning 'a' screened wall 
section in said upper chamber so that ?ne washed ma-v 
terial may be removed through the openings of said 
screen, said drum de?ning an ‘aperture‘communicating 
with said upper chamber for discharging coarse washed 
material therefrom. ' ' ' -’ ' " 

'3. An aggregate washing and separating machine com 
prising an inclined rotatable drum, a lower and an‘upper 
axially adjacent cylindrical chamber formed within said 
drum, said lower chamber having an’ appreciably larger 
diameter than said upper chamber, said'fdrum‘de?ning _a 
conical transition section connecting said lower chamber 
and said upper chamber, said drum’de?ning an aperture 
which communicates with said lower chamber, ‘said lower 
chamber adapted to be ‘charged with’ relatively large 
amounts of material, a lower spiralled'blade in saidrlower , 
chamber, an upper spiralled blade in said upper chamber, 
each of said blades disposed along the cylindrical in 
terior Wall of said drum and’ ‘adapted to move material up 
the drum incline during rotation of the drum, a scoop _ 
member connected to said‘ vdrum and disposed to extend 
from said upper cylindrical chamber through said conical 
transition section and into said low‘ervgcylindrical cham- ' 
ber whereby: a relatively uniformfsu'pply of ma-te'rial'is 
scooped ‘from said lowerv chamber and is "delivered to 
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said upper blade by the revolution of said drum, spray 
means including at least one nozzle for showering wash 
ing ?uid on to the material in said upper chamber, said 
upper spiralled blade suf?ciently shallow to allow wash 
ing ?uid to ?ow freely by gravity down the drum incline 
to the larger diameter lower chamber, the washing ?uid 
providing a bath for material in said lower chamber, and 
?owing out said charging aperture to remove matter sus 
pended in the washing ?uid from said drum, said drum 
de?ning a screened wall section in ‘said upper chamber in 
the vicinity of said nozzles so that ?ne washed material 
may be removed through the openings in said screened 
wall section under the in?uence of sprayed washing ?uid, 
said drum de?ning an aperture communicating with said 
upper chamber remote ‘from said lower chamber for dis 
charging coarse washed material therefrom. 

4. The aggregate washing and separating machine as 
claimed in claim 3 wherein said scoop member is sub 
stantially J-shaped and disposed with the upstanding leg 
thereof nearer said lower chamber, and connected be 
'tween the inner adjacent ends of said lower and upper 
spiralled blades. 
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