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1. 
This invention relates to a rock and ore crush 

ing and grinding device and has for its principal 
object the provision of a simple and highly ef 
ficient grinding device which will have an ex 
ceedingly high capacity; which can be constantly 
and continuously controlled to regulate the fine 
ness of grinding; which will be economical in 
power consumption; which can be constructed 
in any desired size; and which will be long Wear 
ing and not affected in its efficiency by wear of 
the grinding elements, 
Another object of the invention is to provide 

a pulverizing mill of the rolling mortar type in 
which the axes of the pulverizing rollers Will be 
positioned tangent to a circle Surrounding the 
axis of the mill and not radial to the latter axis, 
So that the material to be crushed and pulverized 
will be attacked upon an angle or incline from 
a radial line to obtain a more efficient pulverizing 
action. 
A further object of the invention is to provide 

dragging elements in a mill of this character 
which can be varied as to angle of attack while 
the mill is in operation so as to control the rate 
of flow of the material being pulverized toward 
the periphery of the mill. 
A still further object is to provide a circular 

rolling pulverizing mill of the mortar type in 
Which electric cars traveling upon an endleSS 
circular peripheral track may be used for the 
naotive power. 
Other objects and advantages reside in the 

detail construction of the invention, which is 
designed for simplicity, economy, and eficiency. 
These will become more apparent from the foll 
lowing description. 

In the following detailed description of the in 
vention, reference is had to the accompanying 
drawing which forms a part hereof. Like nu 
meras refer to like parts in all views of the draw 
ing and throughout the description. 

In the drawing: 
Fig. 1 is a partial plan view of the improved 

grinding device. The portion not illustrated is 
simply a repetition of the portion illustrated. 

Fig. 2 is a vertical section taken along the line 
2-2 of Fig. 1. 

Fig. 3 is a fragmentary detail Section taken on 
the line 3-3, Fig. 2. 
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2 
Fig. 5 is an enlarged detail Section taken on 

the line 5-5, Fig. 1. 
The invention comprises a circular floor 0 

preferably formed of relatively heavy steel plates 
Secured to and supported by a suitable concrete 
foundation . A pair of endless, spaced-apart, 
track rails 2 surround the circular floor do Sup 
ported upon Suitabie track ties i3. A plurality 
of power cars aire arranged to travel around the 
track rails 2, upon Suitable flanged track wheels 
5 driven by means of electric motors 6, through 

Suitable transmission devices as indicated at if. 
The cars 4 support the extremities of four 

spoke beans 8, which extend radially across the 
entire floor at 90° intervals. The beams 8 
are not secured to the trucks, but simply rest 
upon Supporting rollers 42 on the cars and be 
tween two series of pushing rollers 23 so that any 
eccentricity in the tracks 2 will not effect the 
concentricity of the wheel. 
The Spoke beams are secured at their axial ex 

trenities between annular hub plates 9 sur 
founding the axis of a center pedestal. 20. A 
plurality of intermediate beams, which will be 
herein designated as spokes 2 f, extend outward 
from the hub plates 9 between the spoke beams 
8. The spoke beams 8 and the spokes 2 are 

tied together at equally-spaced intervals by means 
of tie beans 22 so that the entire assembly forms 
a large, flat spoked wheel supported at its periph 
ery by the cars 8. The wheel is supported at 
the axis by means of supporting rollers 43 which 
ride around a shoulder 4 on the pedesta 2. 
The Wheel is naintained concentric by means of 
axial bearing roller's 24 which ride about an axial 
bearing Surface 25 on the pedestal 28. 
A plurality of pairs of roller links 29 are hinged 

ly mounted on each of the beams 3 and spokes 
2. The links 26 are mounted at their upper ex 
tremities upon hinge pins 45 which extend be 
tween bearing plates 46 supported below the 
Spoke beans f and Spokes 2 by means of angle 
hangers 4. 
A plurality of relatively heavy crushing rollers 

2 are rotatably mounted on roller shafts 48 
extending between the extremities of the pairs 
“Of links 25 So as to trail behind the arms and 
beams and roll upon the floor 9. The crushing 
rollers 2 are arranged in staggered relation, so 

Fig. 4 is a side view of a power car employed 50 that every portion of the floor f within the cir 
in the inproved grinding device. icular paths of the rollers will be subjected to 
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their crushing action. The material to be 
crushed is fed into a receiving hopper 28, from 
which it flows to the floor f) through a plurality 
of discharge chutes 29. 
The material being crushed is swept toward 

the circumference of the floor 0 by means of 
drags 3 which trail from the cross beams 8. 
The drags 30 are arranged in pairs. The outer 
extremity of each drag of each pair is hingedly 
secured to one of the roller arms 26, such as by 
means of chain links 3. The inner extremities 
of the drags of each pair are secured to the Op 
posite extremities of a cable 32. The cables 32 
are wound intermediate their extremities about 
cable drums 33 which can be reversibly rotated 
by means of motors 3 mounted on floors 39 on 
the cross beams 8. The extremities of the cables 
32 are led through guide tubes 35 extending 
through the supporting floors 39 from the beam 
8 to the drags 30. 
It can be seen that if the drums 33 are rotated 

in one direction, they will act to pull the inner 
extremity of the Outer drag forwardly and allow 
the outer extremity of the inner drag to trail 
rearwardly so as to incline the drags to cause 
them to plow the material being ground toward 
the periphery of the floor 9. The angle of in 
cline of the drags can be regulated by means of 
the motors 34. In fact, the incline can be re 
versed so that material can be worked in Wardly 
for re-grinding, if desired. 
The ground material is gradually dragged or 

scraped to the circumference of the floor , 
where it falls into an annular trough 38 surround 
ing the floor. A plurality of ScraperS 3 SuS 
pended from the beams 8 on angle hangers (9 
move around the circular trough S6, dragging the 
material to one or more sunken Screw conveyors 
38, which discharges to any suitable receiver. 
The current to operate the motors 6 and 34 

is conveyed to the rotating portions of the crusher 
through the medium of Suitable electrical con 
ductors A in a hollow center post 49 through 
the medium of suitable collecting rings and 
brushes (not shown), such as are conventionally 
used in conducting current to rotating equipment. 
Suitable electrical controllers are of course placed 
in circuit with the various motors to control their 
speed and direction. 

It is desired to call attention to the fact that 
the axes of the roilers 2 are not radial. They 
travel parallel to the spoke members of the wheel 
and trail behind the latter. This arrangement is 

- for the specific purpose of imparting a double 
action to the crushing rollers. They not only 
roll about the axle shafts 48, but they are also 
constanily moved longitudinally of their axis by 
the outwardly swinging movement of the rear 
wardly trailing roller links 26. This gives a com 
bined rolling or crushing action and a sideward 
movement or abrading action which greatly in 
creases the speed and efficiency of the grinding 
and crushing effect. 
The bearing plates 46 bear against the sides 

of the links 25 and prevent them from Swinging 
sideward. This forces the crushing rollers to 
move Sidewardly as they rotate. 
The floor can be made in any desired diam 

eter. A diameter of 40 feet has been found to be 
practical where large capacities are required. 
While the steel illustrated has eight spoke mem 
bers, it is to be understood that this is simply 
illustrative. It could have either more or less, 
depending upon the capacity desired. 
The hopper 28 is supported on legs 50 from the 
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4. 
upper hub plate 9 and is formed integrally with 
a central bearing sleeve 5 which is rotatably 
mounted about the center post 40. Thus, the 
hopper rotates with the grinder. On the cars f4 
the power is transmitted from the transmission 
device 7 independently to the wheels by means 
of suitable belts 52 riding over belt pulleys 53. 
While a specific form of the improvement has 

been described and illustrated herein, it is de 
sired to be understood that the same may be 
varied, within the scope of the appended claims, 
without departing from the spirit of the inven 
tion. 

Having thus described the invention, what is 
claimed and desired secured by Letters Patent is: 

1. An ore grinding machine comprising: a cir 
cular, horizontal floor; a pedestal arising at the 
axis of said floor; a circular track concentrically 
Surrounding said floor; hub members rotatably 
mounted on said pedestal; cross beams extending 
from Said hub members radially outward over 
said track; cars mounted on said track, there 
being one car under the projecting extremity of 
each cross bean; means projecting upward from 
each car into engagement with the cross beam 
thereabove to propel the latter driving motors on 
Said cars; pairs of equal-lengthed hinged roller 
links extending rearwardly from each cross 
beam; a crushing roller mounted between each 
pair of roller links so as to roll upon said floor 
with its axis spaced from and parallel to the ad 
jacent beam; means for feeding material to be 
crushed to Said floor adjacent the axis thereof; 
means for conveying the material being crushed 
toward the circumference of said floor; and means 
for maintaining Said links at right angles to said 
beams. So that the axes of said rollers will be 
maintained at acute angles to radii extending 
through the rollers. 

2. An ore grinding machine comprising: a cir 
Clar, horizontal floor; a, pedestal arising at the 
axis of Said fooi"; a circular track concentrically 
Surrounding said floor; hub members rotatably 
mounted on said pedestal; cross beams extending 
fron said hub members radially outward over 
Said track; cars mounted on said track, there 
being one car under the projecting extremity of 
eash CroSS bean: means projecting upward from 
each car into engagement with the cross beam 
thereabove to propel the latter driving motors on 
Said cars; two pairs of hinged roller links ex 
tending rearwardly from each cross beam; a pair 
of crushing rollers, there being a crushing roller 
raounted between each pair of roller links so as 
to roll upon Said floor; Ineans for feeding mate 
rial to be crushed to said floor adjacent the axis 
thereof; an elongated drag member hingedly se 
cured to the outer roller links of the outer roller 
of each pair and extending inwardly toward the 
axis of the floor rearwardly of said roller; an 
inner diag nemier Secured to the inner roller 
links of the inner roller of each pair and extend 
ing outwardly toward the circumference of said 
floor; a cable having its extremities secured to 
the adjacent free extremities of said drag mem 
bers; and a motor-operated reel about which the 
inid-portion of said cable is wrapped, so that ro 
tation of said reel will incline both drag mem 
bel's simultaneously in a common direction. 

3. A pulverizing mill comprising: a horizontal 
circular floor; a vertical pedestal at the axis of 
Said floor; a plurality of horizontal radial arms 
adapted to rotate about said pedestal; a pair of 
crushing rollers positioned on said floor behind 
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each arm; hinged links connecting said rollers 
to the adjacent arm; an elongated drag member 
positioned behind each roller of each pair of 
rollers in substantially longitudinal alignment 
with each other; hinge means securing the dis 
tant extremities of said drag members to the 
distant links of a pair of rollers; a cable extend 
ing from the adjacent extremity of One drag 
member to the adjacent extremity of the other 
drag member; and cable-reeling means mounted 
on the arm between said rollers, said cable paSS 
ing about and being Secured to said cable-reeling 
means intermediate the extremities of Said cable 
So that rotation of said cable-reeling means will 

10 

Number 
215,970 
276,570 
350,225 
524,683 
64,401 
623,088 
639,418 
725,521 

1,014,871 
1264,532 

SWing the adjacent extremities of each pair of 5 Number 
drag members in opposite directions. 
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