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To all, Luhon it may concern: 
Be it known that I, RYERSON ID. GATES, a 

citizen of the United States, residing at Ridge 
land, Illinois, have invented certain new and 

5 useful Improvements in Ore-Pulverizers, of 
which the following is a specification. 

In the drawings, Figure 1 is a plan view of 
my improved pulverizer. Fig.2 is a plan view 
of the same with the upper portion of the ap 

Io paratus removed; and Fig. 3 is a central ver 
tical section, partly in elevation, taken in line 
3 of Fig. 1, looking in the direction of the ar 
OWS. 
In making my improved ore-pulverizer I 

15 make a pulverizing-pan A, adapted to be ro 
tated in any suitable Way and by any suitable 
motive power. As shown in the drawings, I 
rotate the pulverizing-pan by means of a pin 
ion A', meshing with gear-teeth arranged on 

2O the bottom of the pulverizing-pan, though 
other means may be adopted, if desired, for 
rotating the pan. The pulverizing-pan has 
its bottom inclining outwardly and down 
wardly and then upwardly at the outer edge 

25 to form a pan of sufficient depth for the pur 
poses intended. I arrange in the bottom of 
the pan a hardened pulverizing surface or die, 
on which the work of pulverization is intend 
ed to be done. Arranged within the pan and 

3o resting upon the pulverized surface are a num 
ber of conical-shaped pulverizing-rolls C. 
These rolls are arranged in a series around the 
pulverizing-pan with their snaller ends to 
ward the axis of the pan, so that the axes of 

35 the rolls form radii to the center of the pan, 
and preferably in sufficient number to fill the 
entire pulverizing-surface of the pan. These 
pulverizing-rolls are arranged loosely in the 
pan, so that each may rotate on its own axis 

4o in the work of pulverizing material. In or 
der to impart rotation to the rolls, I arrange 
a disk D above the rolls and provide it, pref 
erably, with a hardened wearing-surface D', 
which comes into immediate contact with the 

This disk is intended to be rotatable, 
and to that end it is fixed by a feather or 
spline to a shaft E, which passes up through 
the center of the pulverizing-pan, and which 
may be rotated by any convenient motive 

so power. As shown in the drawings, it is pro 

vided with a large gear-wheel F at its lower 
end, with its teeth intermeshing with the teeth 
of the pinion A', so that as the pinion A' is 
rotated it will rotate the pulverizing-pan and 
the rotatable disk resting on the pulverizing- 55 
rolls, but in opposite directions to each other. 
As the pulverizing-pan rotates in one direc 
tion the disk rotates in the opposite direction. 
In order to cause the disk to bear with suffi 
cient pressure on the pulverizing-rolls, I pro- 6o 
vide means for regulating, increasing, or di 
minishing the weight of the disk, so that it 
may be adjusted to suit different require 
ments arising from the pulverizing materials 
differing in hardness or difficulty of pulver- 65 
izing. The means that I have shown in the 
drawings consists of weights G, resting upon 
the rotatable disk. These weights may be re 
moved and heavier or lighter ones put in their 
place whenever it is desired to change the 7o 
pressure bearing upon the upper surface of 
the pulverizing-rolls. I arrange a hopper or 
spout H, through which the material to be 
pulverized, with the water used to dilute it 
and assist pulverization, may be introduced. 75 
Iarrange around the circumference of the pan 
as many screens I as may be desired, through 
which the pulverized material as it is carried 
up by the Water in the pan may pass out, and 
to catch it as it passes out I arrange a trough 8o 
J, preferably stationary, around the pulver 
izing-pan, into which the material will be 
caught as it passes out through the screens 
and from which it may be carried to any de 
sired place of deposit. 

In operation the material to be pulverized 
and the desired quantity of water are intro 
duced through tine hopper or chute into the 
pulverizing-pan. The pan is slowly rotated 
and the disk above and resting upon the rolls go 
is slowly rotated in the opposite direction. 
This causes the pulverizing-rolls to be rotated 
on the pulverizing-surface. The material 
slowly works its Way by gravity down the pull 
verizing-surface and toward the outer edge. 95 
As it thus passes across the pulverizing-sur 
face the rolls operate upon it and pulverize 
it to the desired degree of fineness. As it 
reaches the outer edge of the pulverizing-sur 
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face the fine pulverized material is carried by roo 
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the water upward between the conical ends and means for regulating the pressure exerted 
of the pulverizing-rolls to the screens, where 
it passes out, is caught in the trough, and car 
ried to the desired place of deposit. 
What I regard as new, and desire to secure 

by Letters Patent, is 
1. In ore-pulverizers, the combination of a 

rotatable pulverizing-pan, means for rotating 
the pan, conical pulverizing-rolls arranged in 
the pan with their upper sides in a horizontal 
plane, a rotatable disk resting on the rolls, and 
means for rotating the disk in a direction op 
posite to the direction of rotation of the pan, 
substantially as described. 

2. In ore-pulverizers, the combination of a 
rotatable pulverizing-pan provided with a 
pulverizing-die, conical pulverizing-rolls ar 
ranged in the pan with their upper sides in a 
horizontal plane and on the surface of the 
pulverizing-die, a rotatable disk provided with 
a hardened wearing-surface resting on the 
rolls, and means for rotating the disk in a di 
rection opposite to the direction of rotation of 
the pan to effect the rotation of the pulveriz 
ing-rolls, substantially as described. 

3. In ore-pulverizers, the combination of a 
rotatable pulverizing-pan, means for rotating 
the pan, conical pulverizing-rolls arranged in 
the pan with their upper sides in a horizontal 
plane, a rotatable disk resting on the rolls, 
means for rotating the disk in a direction op 
posite to the direction of rotation of the pan, 

by the disk on the rolls, substantially as de 
scribed. 

4. In ore-pulverizers, the combination of a 
rotatable pulverizing-pan, means for rotating 
the pan, conical pulverizing-rolls arranged in 
the pan with their upper sides in a horizontal 
plane, a rotatable disk resting on the rolls, 
means for rotating the disk in a direction op 
posite to the direction of rotation of the pan, 
means for introducing material and water into 
the pulverizing-pan and for screening and 
catching the pulverized material as it passes 
from the pan, substantially as described. 

5. In ore-pulverizers, the combination of a 
rotatable pulverizing-pan provided with a gear 
on its bottom, conical pulverizing -rolls ar 
ranged in the pan with their upper sides in a 
horizontal plane, a rotatable disk resting on 
the rolls, a vertical rotatable shaft rotating 
the disk and provided with a gear below the 
gear on the pan and containing an equal num 
ber of teeth, and a horizontal rotatable shaft 
provided with a pinion arranged between and 
engaging the gear on the pan and the gear on 
the vertical shaft and imparting an equal 
speed of rotation to both, substantially as de 
scribed. 

RYERSON ID. GATES. 
Witnesses: 

F. B. LOWDEN, 
SAMUEL E. HIBBEN. 
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