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UNITED STATES 

1837,299 

PATENT office 
EUGENE. B. TAGGART, OF INDIANA, PENINSYLVANIA 

CLEANING DEVICE 

Application filed November 15, 1927. serial No. 233,419. 
This invention relates broadly to the clean 

ing and separating of materials, and more 
particularly to an improved apparatus for 
cleaning coal, ore, and various other ma 
terials. 
One object of the invention is to provide 

an improved means whereby the cleaning and 
separating of materials may be accomplished 
in a thorough manner and all of the foreign 
matter removed without the necessity of re 
working or Subsequent screening or washing. 
A further object is to provide a continuous 

apparatus, in the operation of which the feed 
ing, cleaning and separating occur simul 
taneously, thus providing for rapid operation 
in the process, with resultant increase ofton 
nage per cleaning hour. . 
Another object is to provide means for 

cleaning coal in such manner that there is 
little tendency to breaking up or pulverizing 
of the coal. 
A further object is to provide a means for 

cleaning and separating, which requires a 
minimum distance of travel for material op erated upon. 
With these objects in view, the invention 

consists, generally stated, in apparatus for 
moving the material by power and gravita 
tional force in a rectilinear path and subject 
ing the material while in motion to fluid pres 
sure from beneath, which pressure acts to 
separate the material and to free it of impuri 
ties, the fluid pressure carrying away the 
lighter impurities such as dust. 
In the present invention, in the cleaning of 

coal, the fluid pressure is of a character to 
maintain the coal against gravitational force, 
permitting it to be advanced in its travel dur ing the cleaning operation, while also per 
mitting the heavier particles such as slate to 
fall beneath the cleaned material. 
My invention may be readily understood 

by reference to the accompanying drawings, 
which illustrate preferred embodiments of 
my invention, and wherein . 

Figure 1 is a side elevation, partly in sec 
tion, of a cleaning and separating apparatus 
constructed to carry out the method of my 

50 invention; Fig. 2 is an end elevational view 
of Fig. 1, looking from the right of Fig.1; 

Fig. 3 is a sectional plan view of Fig. 1, 
showing mainly the feed rollers; Fig. 4 is a 
transverse sectional view of Fig. 1, taken on 
the line IV-IV; Fig. 5 shows a modified 
form of the invention, the view being a trans 
verse sectional view through the apparatus; 
Fig. 6 is a view similar to Fig. 5 but showing 
a further modification; Figs. 7 and 8 are 
plan and longitudinal section views, re 
spectively, mainly diagrammatic, of a fur 
ther modification; Fig. 9 is a vertical trans 
verse sectional view, corresponding to Fig. 4, 
of a modification devised especially for clean 
ing and separating ore; Fig. 10 is a diagram 
matic plan view of the separating rolls of 
Fig. 9, showing one manner of magnetizing 
the rolls; Fig. 11 is a longitudinal sectional 
view through apparatus comprising still an 
other modification of the invention; Fig. 12 
is an end elevational view, partly in section, 
taken on the line XII-XII of Fig. 11; Fig. 
13 is a transverse section taken on the line 
XIII-XIII of Fig. 11; and Fig.14 is a 
transverse sectional view similar to Fig. 13 of 
another form of cylinder which may be em 
ployed with the form of invention illus 
trated in Fig. 11. - 
In accordance with the present invention, 

and as illustrated more particularly in Figs. 
1 to 4, there is shown apparatus for carry 
ing out the method, comprising a pair of in clined rollers 2 suitably journai 
ing 3. These rollers preferably have their 
peripheral surfaces formed of brush-like ma 
terial 4 and the rollers are adapted to lie 
close together so as to form a mat-like wall 
of their brush surfaces between the roll 
bodies. The rollers are shown as driven in 
unison, in the direction of the arrows in Fig. 
4. Suitable gearing indicated generally by 
the numeral 5 connects the rolls in driving 
engagement with a motor 6. The rollers may 
also be driven in directions reverse to those 
indicated by the arrows, or the direction of 
rotation of one roller only may be reversed, 
depending upon the character of material 
being operated upon and the composition of 
the rolls. Also, the rollers need not neces sarily have brush surfaces. 
The framing 3 of the structure may com 
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prise side was 7 which encase the rollers 2, 
and which extend above the rollers as at 8 
to confine the material on the rolls in the 
cleaning operation. The framing also in 
cludes a compartment 9 arranged beneath the 
rolls and which serves as a bin for catching 
and retaining the heavier refuse or waste 
from the cleaning operation. 

iocated within the bin 9 is a nozzle 10 
projecting upwardly towards a point midway 
between the rolls. 
The nozzle is connected to a source of fluid 

pressure, preferably an air line supplied by 
a blower or other pressure generating 
source-not shown. The pressure may also 
be under control for varying the degree of 
pressure as needed. Any suitable control 
may be employed as ... ili be well understood 
without the necessity of illustration here. 
The air blast is directed upwardly between 
the rolls through the mat of bristles which 
form the brush surfaces of the rolls. When 
treating damp coal, the air will preferably 
be heatel, to dry it, and facilitate separation. 
The coal or other material is fed onto the 
rolls by a chute 11 and after the material has 
been cleaned, it passes off of the rolls into a 
chute 12 which directs it to a bin or con 
veyor, as desired. The rolls are inclined, and 
may be spaced apart desired distances ac 
cording to the character and sizes of the ma 
terial being operated upon. Thus, if the ma 
terial contains lumps of such shape as to roll 
readily, the inclination of the rolls will not 
be so great as in the case of materials which 
do not tend to roll, while the spacing of the 
rolls will depend somewhat upon the size of 
the lumps of siate or the like that have to fall 
between tie rolls. 
In the operation of the apparatus as above 

described, the material to be cleaned slides 
by gravity from chute 11 to the inclined rolls, 
the rolls, by reason of their inclination, cause 
the material to advance towards the dis 
charge end, and while the material is moving 
along the rois it is subjected to fluid pressure 
from beneath which is directed from the noz 
zle beneath the rolls through the brush sur 
ifaces of the rolls. The material in advancing 
along the rolls is agitated and stirred there 
by, both through the rubbing action of the 
brush surfaces of the rolls and by their rotary 
motion, the material tending to bunch at a 
point between the rolls creates a tumbling 
and mixing action in the mass. and in the 
cleaning of coal the fluid pressure is main 
tained at such degree that it will support 
the coal against falling while at the same 
time permitting the heavier slate to pass be 
tween the rolls into the refuse bin, the lighter 
particles of the cleaned mass being carried 
upwardly by the fluid pressure to a suction 

85 

hood 20 from whence it may be conducted to 
a waste receptacle (not shown) or recovered. 
The coal and the slate tend to stratify, with 
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the slate in closer contact with the rolls, so 
that the rolls exert a positive force that sup 
plements the gravitational force in feeding 
the slate downwardly. 
The rolls, when rotated in the directions 

of the arrows of Fig. 4, serve to keep ad 
vancing the mixed material into the rising 
column of air, thus assisting the air in pre 
venting the coal from falling between the 
rolls; or in other words, hindering the “set 
tling' of the coal. 
The apparatus as above described may also 

be employed in the separation aid cleaning 
of ore. By reason of the difference in the 
specific gravities of coal and ore, the reverse 
order in disposition of the worked material 
will take place, the heavy ore falling by grav 
ity to the bin 9, and the lighter refuse passing 
off at the discharge end of the rolls. 

In Fig. 5 there is shown a modified form of 
structure for practising the invention, in 
which only one roll is employed, the principle 
of operation being the same as in the former 
structure. The roll 2 rotates in the dire?tion 
of the arrow and the material passes along 
the roll between the roll and a side wall 8 
and is operated on by fluid pressure from a 
nozzle 10. 

In Fig. 6, a further modification is shown 
in which the feed means for agitating and ad 
vancing the material may be in the form of 
belts 2 passing around the roilers 2°. 

In Figs. 7 and 8 there is shown a modified 
form of the invention in which the mechani 
cal means for advancing the material while 
in the process of cleaning and separating 
comprises rollers 15 which may have brush 
surfaces or be otherwise formed to give sup 
port to the material while permitting the 
fluid pressure to enter into the mass while 
being operated upon by the rolls. The rolls 
15, in this instance, are arranged with their 
axes transverse to or at right angles to the 
direction in which the material is advanced. 
By arranging the rolls in this manner, there 
is provided a positive feeding action for ad 
vancing the material, by which the mass of 
material is worked upon in such manner as 
to cause stirring thereof or mixing in addition 
to the action of the fluid pressure to disrupt 
the mass. The rollers all turn a counter 
clockwise direction and it will be seen that 
as one roll tends to draw the material down, the adjacent roll tends to carry it up, thereby 
producing a rolling-like movement of the 
material at the points between the rolls and 
disrupting or stirring the mass at the zones 
of fluid pressure between the rolls. With this 
arrangement of rolls, it will also be seen that 
as the material which is supported against 
falling passes beyond the zone of direct pres 
sure it is carried into position between the 
next set of rolls. In the various stages fol lowing beginning of the movement across 
the rolls, the cleaned material is worked up 
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out of the mass and advanced to the dis 
charge position with a minimum of breakage. 
When the material is passing over the rolls 
at their highest points, it is not subjected to 
the agitation that it receives when passing 
across the spaces between the rolls. 
In Figs. 9 and 10, there is shown another 

form of structure wherein the principle of 
gravity and angular feed of rollers, together 
with fluid pressure for cleaning and sep 
arating may be used. 
The form of apparatus shown in these fig 

ures is particularly suitable for use in sepa 
rating a magnetizable material such as cer 

5 tain metallic ores from a non-magnetizable 
material. The rolls 18 may be positioned 
and driven in a manner similar to the dis 
closure of Figs. 1 and 3 and are of magnetiz 
able material, such as soft iron. In Fig. 10, 
each roll is shown as being magnetized by 
magnet coils 24 through electrical conduc 
tors 19 and 20 and brushes 21 and 22. Insu 
lating material 23 may be provided on the 
neck of each roll, for a distance one-half the 
circumference thereof, so that the magnetism 
of the rolls will be destroyed when such insu 
lated portion moves into contact with the 
brushes and breaks the circuit. 
As the rolls are rotated in the direction 

indicated by the arrows in Fig. 4 for in 
stance, each will be magnetized when pass 
ing through the plane above the horizontally 
transverse axes of the rolls, thereby attract 
ing the magnetizable portion of the mate 
rial and exerting a positive feeding force 
thereon. 
The energizing circuit is broken through 

entry of the insulated portions 23 beneath 
the brushes, thus effecting demagnetization 
of the rolls and permitting the mechanically 
attracted material to fall. 

Fluid pressure for supporting the lighter 
lumps of material above the rolls is supplied 
from a source A past a rotary valve B that 
may be continuously operated as by a motor 
C, if intermittent or pulsating supply of 
fluid pressure is desired as hereinafter ex plained. 
In Figs. 11, 12 and 13 a shell or generally 

cylindrical drum 25 is arranged to rotate on 
rollers 26 and may be driven by gearing 27. 
The cylinder 25 is open at both ends and is 

inclined, so that as the material is fed into 
the upper end thereof, such material will 
gradually work toward the lower end, 
through rotation of the cylinder. The cyl 
inder is provided with perforations of such 
size that the heavier material may pass there 
through and fall into the bin located below 
such rolls. Air or other fluid pressure is 
simultaneously directed upwardly through 
an elongated orifice 28 that is located within 
the bin, in the position shown in Fig. 4. The 
lighter material will be prevented by the 
fluid pressure from falling and will gradu 

3 

ally advance to a discharge chute 29 at the 
lower end of the cylinder. The bottom wall 
of the discharge chute extends into the cylin 
der for a short distance so that the heavier 
material which has not fallen through the 
orifices will be discharged beneath the bot 
tom of the chute 29 as shown in Fig.11. As 
the material approaches the discharge end 
of the cylinder 25, the lighter portions there 
of will of course be superposed upon the 
heavier portions, so that the lighter portions 
will slide down the chute, and the heavier 
portions fall beneath the chute. Fluid pres 
sure orifices may be provided in addition to 
the orifice 28, as shown in Fig. 13. 
In Fig. 14, I have shown a cylindrical shell 

30 which may be mounted and driven in the 
same manner as the shell 25 and which is 
provided with orifices to permit discharge of 
fluid pressure therethrough, but which is of 
slightly modified form, in that instead of be 
ing of polygonal form in cross section, it is 
circular and is provided with perforated 
plates or baffles 31 that serve to cause a tum 
bling or rolling movement of the material to 
a greater degree than the flattened walls of 
the cylinder 25, thereby more effectively agi 
tating or stirring the material to expose all 
portions thereof to the action of the air blast. 

In case liquid is employed as the fluid pres 
sure medium, it may be desirable under some 
conditions to apply the pressure intermit 
tently, in order to more effectively expose all 
portions of the material to the fluid pres 
sure and to overcome any tendency for the 
materials to stratify. The air pressure could 
also be applied intermittently, but it would 
not be so effective as the fluid pressure in 
agitating the material. 
The invention results in the saving of con 

siderable time in the cleaning of coal or other 
material as with my improved method, the 
same volume or quantity of coal may be 
cleaned in half the travel and time required 
for cleaning by the screening and washing 
process. 
A further advantage arises in the employ 

ment of air or other fluid pressure from be 
neath the mass which insures a better grade 
of cleaned material without the necessity of washing. 
While I have shown and described pre 

ferred embodiments of my invention, it will 
be understood that they are merely illus 
trative of the invention and that various 
other changes and modifications may be made 
therein without departing from the spirit 
of my invention or the scope of the claims. 
I claim as my invention:- 
1. Apparatus for separating materials of 

different character, comprising opposed sur 
faces moving toward one another and down 
wardly, for exerting force on one of said ma 
terials to direct it to a lower plane, and up 
wardly directed fluid pressure means for 
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holding the other material above said plane, 
the said fluid pressure means being directed 
between the said opposed surfaces. t 

2. Apparatus for separating materials of 
different character, which comprises opposite 
ly moving surfaces for advancing the mate 
rials from opposite directions simultaneously 
to a zone beneath which there is no posi 
tive support, and means for directing fluid 

10 pressure upwardly between said surfaces and 
through said zone with sufficient force to pre 
vent the lighter material from falling, but 
which permits the heavier material to fall. 

3. Apparatus for separating materials of 
different character, comprising oppositely 
moving surfaces that are simultaneously op 
erable to advance the materials to a zone be 
neath which there is no positive support, 
means for directing fluid pressure upwardly 
between said surfaces and through said zone 
with sufficient force to prevent the lighter 
material from falling, but which permits the 
heavier material to fall, and means for simul 
taneously advancing the materials in a direc 
tion horizontally transverse to the first-named 
direction of advance. 

4. Apparatus for separating materials of 
different weight, comprising material-receiv 
ing surfaces, one of which is movable toward the other and downwardly, for exerting force 
on one of said materials to direct it to a lower 
plane, and fluid-pressure means for holding 
the other material above said plane, the said 
moving surface being of brush-like form and 

88. compressible to permit the passage of larger 
particles between said surfaces. 

5. Apparatus for separating materials of 
different weight, comprising a pair of in 
clined roilers serving as material-receiving 

4 surfaces and revolvable in opposite direc 
tions for the purpose of advancing mate 
rial toward the space between the same, and 
means for directing fluid pressure upwardly 
between the roilers to support the lighter ma 
terial and to permit the heavier material to 
be moved downwardly between the rollers. 

In testimony whereof , the said EUGENE 
B. TAGGART, have hereunto set my hand. 

EUGENE. B. AGGART. 


