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This invention relates to a method and appa 
ratus for cleaning by abrasive action, and has 
reference particularly to the cleaning of castings 
and the like. 
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One of the objects of the invention is the pro 
vision of apparatus which may be employed in 
carrying out a method for cleaning by throwing 
abrasive bodies OutWard in an approximately 
horizontal direction from a rotating wheel. 
Other objects and features of novelty will ap 

pear as I proceed with the description of that 
embodiment of the invention which, for the pur 
poses of the present application, I have illus 
trated in the accompanying drawing, in which 

Fig. is a fragmental elevational view of appa 
ratus constructed in accordance with the inven 
tion. 

Fig. 2 is a plan view, partly in section on the 
line 2-2 of Fig. 1, showing the wheel by means 
of which the balls or other abrasive bodies are 
thrown, and showing diagrammatically the 
course of the balls when delivered onto the wheel 
at a predetermined distance from the center of 
rotation thereof and in a direction approximating 
the direction of rotation of the wheel; and 

Fig. 3 is a perspective view of the wheel show 
ing the preferred form of ribs. 

In the drawing 0 represents a vertical shaft 
upon which is fixed by suitable means a wheel f. 
The shaft is designed to be driven at a suitable 
speed, which however will vary with the diameter 
of the wheel, the character of Work to be done, 
etc. Steel shot 2 or other small abrasive bodies 
are fed down onto the wheel through a pipe or 
other conductor 3 which leads to a hopper 4, 
the height of which may be adjusted by suitable 
means in order to regulate the force with which 
the abrasive bodies are delivered from the lower 
end of the conductor, and consequently their 
speed of travel. The direction of rotation of the 
wheel is indicated by the arrow R, in Figs. 2 
and 3, and from this it will be noted that the 
abrasive bodies, which move in an approximately 
horizontal direction as they leave pipe 3, are 
then traveling in the same general direction as 
that part of the wheel which is revolving directly 
beneath them. The speed and direction of travel 
of the wheel and abrasive bodies being substan 
tially the same at the point where they come to 
gether, obviously the impact of the bodies on the 
wheel will be light and the resulting wear Small. 
A guard plate 5 is fixedly mounted just above 

the wheel for the purpose of deflecting down 
wardly any abrasive bodies which may tend to 
bounce upwardly after contacting with the wheel. 

(C. 51-9) 
The wheel itself is adapted to receive the balls 

or other bodies, carrying them outwardly by cen 
trifugal force, and throw them forcibly against 
the articles to be cleaned. 

In order to assist in getting the abrasive bodies 
up to speed the wheel should have an upper sur 
face which is roughened more or less, that is one 
which departs from a smooth or plane surface, 
and any hills and valleys that are provided should 
run in a generally radial direction so as not to 
impede the travel of the balls or other bodies to 
Ward the periphery of the wheel. 
One form of wheel which is suitable for the pur 

pose is illustrated in the drawing as an integral 
Casting having a central depressed flat portion 6 
Surrounded by an annular portion formed with 
Saw teeth ribs . Each of these ribs has a for 
Ward Surface 8 which extends radially and is 
vertical or nearly so. This surface is preferably 
of the shape of an isosceles triangle with the 
point of the triangle at its inner end and the 
base of the triangle bisected by the plane of the 
inner flat portion 6 of the wheel. The other 
side 9 of each rib is also a plane surface of tri 
angular shape which at its outer end meets the 
Surface 8 of the next rib. Between adjacent 
ribs there is a groove having a triangular bottom 
Surface 20 which begins at the flat portion 6 
and extends downwardly and outwardly there 
from, becoming continually narrower toward its 
Outer pointed end which meets the juncture of 
the vertical and inclined surfaces of the two ad 
jacent ribs. It will be observed therefore that 
a ball may leave the fiat surface 6 at any point 
in the periphery of the latter except where the 
ridges of the ribs intersect the periphery of the 
flat portion. 
AS soon as the balls contact with the surface 

of the flat portion 6 they are given a rotary im 
pulse due to friction, and centrifugal force there 
fore acts at once to direct them outwardly as 
indicated in Fig. 2. Upon rolling over the pe 
riphery of the flat portion f6 the balls enter the 
grooves between ribs whereupon the front faces. 
8 of the ribs carry the balls around with a posi 

tive action. Gravity and centrifugal force to 
gether tend to move the balls downwardly and 
outwardly along the bottom of the groove. In 
case there should be any tendency for some of the 
balls to rise as they travel outwardly, the height 
of the vertical Surfaces 8 of the ribs at the outer 
ends of the latter will prevent the balls from pass 
ing over the tops of the ribs. 
With a given speed of rotation of the wheel and 

a given position of the delivery end of pipe 3, 
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the balls will enter the annular portion of the 
wheel all within a given angle. This angle may 
be increased in size by moving the delivery end 
of pipe 3 nearer to the center of the wheel and 
decreased by moving it further away from the 
center of the-wheel, because it will take longer for 
the balls to leave the flat central portion of the 
wheel if they are delivered to that portion at the 
center thereof than if they are delivered near the 
periphery. This angle of deposit of the balls also 
affects the extent of the arc of the wheel from 
which the balls are thrown, because the balls de 
livered to a given sector of the wheel at any in 
stant are thrown off from that same Sector an 
instant later. This is indicated in Fig. 2 of the 
drawing where the sector A and the sector B are 
equal. The direction of travel of the balls after 
they leave the wheel may be approximately as 
shown in Fig. 2. 
With respect to the space surrounding the 

wheel, the delivery of arasive bodies may be 
caused to take place wherever desired by merely 
varying the position of the lower end of pipe 
circumferentially of the wheel, it being under 
stood that in every case the pipe will deposit the 
balls on the flat inner portion 6 of the wheel and 
will cause them at the time of deposit to be nov 
ing in the general direction of movement of the 
wheel. 

Wariations from the described structure may 
be employed. Accordingly I desire it to be un 
derstood that the scope of the invention is to be 
regarded as defined exclusively by the appended 
claims rather than by the foregoing description 
or the accompanying illustration. 

Having thus described by invention, I claim: 
1. A method of causing a Substantially fan 

shaped stream of abrasive bodies to impinge 
upon articles to be cleaned, and of regulating 
the angular size of the stream, which consists 
in delivering said bodies onto the upper surface 
of a revolving horizontal wheel at Selected var 
iable distances from the center of the wheel. 

2. A method of causing a substantially fan 
shaped stream of abrasive bodies to impinge upon 
articles to be cleaned with a minimum of wear 
in the apparatus, which consists in delivering 
said abrasive bodies onto the upper surface of a 
horizontal revolving wheel while the bodies are 
traveling in an approximately horizontal direc 
tion corresponding to the direction of rotation 
of the wheel at the point of delivery. 

3. A method of causing a substantially fan 
shaped stream of abrasive bodies to impinge upon 
articles to be cleaned with a minimum of wear 
in the apparatus, which consists in delivering said 
abrasive bodies onto the upper surface of a hor 
izontal revolving wheel While the bodies are trav 
eling in an approximately horizontal direction 
corresponding to the direction of rotation of the 
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wheel, and at a speed approximating the speed 
of travel of the wheel at the radius correspond 
ing to the point of delivery of the bodies onto 
the Wheel. 

4. In apparatus for causing a substantially 
fan-shaped stream of abrasive bodies to im 
pinge upon articles to be cleaned, a wheel rotat 
ing about an upright axis, said wheel having a 
flat center and an annular ribbed throwing por 
tion surrounding the fiat Center and means for 
feeding abrasive bodies onto the flat center at 
an eccentric point spaced inwardly from the an 
nular portion, whereby the abrasive bodies are 
thrown from the wheel in a stream of predeter 
mined angular extent. 

5. In apparatus for discharging abrasive bod 
ies in a given direction at a predetermined force 
for cleaning castings and the like, an imperfo 
rate wheel mounted for rotation on a vertical 
axis, the upper sunrface of the wheel having a 
central flat portion surrounded by an annular 
portion ribbed in an approximately radial direc 
tion, the ribs increasing in depth and height out 
wardly with respect to the plane of the central 
flat portion, and means for delivering abrasive 
bodies onto the said central flat portion. 

6. In apparatus for discharging abrasive bodies 
in a given direction at a predetermined force for 
cleaning Castings and the like, an imperforate 
wheel mounted for rotation on a vertical axis, the 
upper surface of the wheel having a central flat 
portion Surrounded by an annular portion ribbed 
in an approximately radial direction, the ribs 
increasing in depth and height outwardly, and 
means for delivering abrasive bodies onto the 
said central flat portion in a direction and at 
a speed approximating that of the wheel at the 
point of delivery of abrasive bodies thereonto. 

7. In apparatus for discharging abrasive bod 
ies in a given direction at a predetermined force 
for cleaning castings and the like, an imperfo 
rate wheel mounted for rotation on a vertical 
axis, the wheel on its upper side having a cen 
tral depressed portion surrounded by an upward 
ly flaring annular Outer portion, said annular 
portion having approximately radial grooves 
therein extending at their outer ends to a depth 
below the level of the central portion and run 
ning up to the level of the central flat portion at 
their inner ends. - 

8. A method of causing a substantially fan 
shaped stream of abrasive bodies to impinge upon 
articles to be cleaned, which consists in deposit 
ing said bodiles at an eccentric point on the upper 
surface of a wheel rotating rapidly about an up 
right axis, and varying the position of deposit 
radially in order to control the angular extent 
of said stream. 

JOHN DONALD ALEXANDER. 
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