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To all whom, it may concern: 
Be it known that I, JoHN WILLNERs, hav 

ing declared my intention of becoming a 
citizen of the United States, residing at Chi 
cago Heights, in the county of Cook and 
State of Illinois, have invented certain new 
and useful Improvements in Crushing-Ma 
chines, of which the following is a speci 
fication. 
This invention relates to a crusher es 

pecially adapted for crushing rock, ore, and 
other similar material. 
The general principle of construction of 

the machine of the present invention com 
prises the use of a stationary member and 
a rotating co-acting member adjacent the 
same, the crushing faces of the two members 
lying at an angle to each other so that as the 
crushing member rotates, the rock or other 
similar material will be carried down into 
a space of uniformly diminishing breadth, 
thus gradually breaking up the larger pieces 
of material until they are of a size to fall 
through a comparatively small opening in 
the bottom portion of the machine. 

It will be understood that in any form of 
crusher an extremely large force is exerted 
between the co-acting jaws. In designing a 
rotary crusher, a serious problem is the ar 
ranging of the parts in such Way as to take 
up the forces exerted on the rotating mem 
ber. It would be difficult and expensive to 
design a thrust bearing capable of taking 
up these forces in a satisfactory manner. 
One of the objects of this present inven 

tion is to provide a rotary crusher of such 
construction that the forces on the rotating 
member can be neutralized, as it were, with 
the result that the only end thrust which 
must be taken up by the shaft is any mo 
mentary difference in the thrusts which are 
exerted in opposite directions. In this way 
the size of the bearings can be greatly re 
duced and their arrangement correspond 
ingly simplified, thus enabling me to pro 
duce a machine of smaller size and weight 
than would otherwise be necessary, and at 
a smaller cost. 
Another object of the present invention is 

to make the working surfaces of the ele 
ments removable so that they can be changed 
from time to time as they wear in service. 
The members which are actually subjected 
to wear are thus replaceable and are sup 
ported by other members of sufficient size 
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and strength to withstand the enormous 
forces necessary. In this manner it is possi 
ble to provide a machine in which the wear 
ing portions may be almost completely used 
up, and their thickness greatly diminished 
in service, without weakening the machine 
to any appreciable extent. In this way also 
renewals can be made from time to time, 
and, therefore, the machine can be kept in 
the best possible operative condition. 
Another object of the invention is to pro 

vide a structure in which the distance be 
tween the co-acting jaws can be enlarged or 
reduced to the desired amount, thereby reg 
ulating the size of rocks which can be 
handled, and also regulating the size of the 
pieces into which the rocks are broken. It 
is intended to so relate the parts that this 
adjustment of size can be made in a very 
simple and effective manner, and without 
the necessity of disassembling the niachines 
in any respect. At the same time, neaus are provided for properly inclosing the 
Working jaws at all times, regardless of 
their adjustment with respect to each other, 
So as to insure a proper movement of the 
rock or other material from the intake hop 
per to the discharge, and so as to prevent 
partly broken pieces of material from being 
thrown about. 
Other objects and uses will appear from a 

detailed description of the invention, which 
consists in the features of construction and 
combination of parts hereinafter described 
and claimed. 

Figure 1 shows a side view of the ma 
chine having the inclosing casing removed 
from one pair of the jaws; Fig. 2 shows 
a side view partly in elevation and partly 
in section having the inclosing casing re 
moved from one pair of jaws; Fig. 3 shows 
an end view of the completed machine; Fig. 
4 shows a face view of one of the stationary 
jaw plates; Fig. 5 shows a face view of one 
of the rotating jaw plates; Fig. 6 shows a 
perspective of one of the upper sections 
which is attached to the bracket; and Fig. 
7 shows a perspective of one of the lower in 
closing plates which is also attached to the 
bracket. 
In the embodiment of my invention, I 

provide a rotating element, on each end of 
Ad 

jacent each end of the rotating member I 
place a stationary member which carries a 
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crushing member to co-act with the corre 
sponding face of the stationary member. 
Means are then provided for guiding the 
rock or other material down between the 
pairs of crushing members thus established, 
and the end thrusts on the rotating member 
are thereby balanced. 

Referring now to the drawings, the ro 
tating member 8 comprises a drum 9 pro 
vided with end flanges 10 and mounted on 
or attached to a shaft 11. In the present 
instance, the drum, end flanges and shaft 
are formed from a single piece of material, 
but it will be understood that this is simply 
done for convenience, and that any other 
equivalent form of construction might be 
substituted. A toothed rim 12, preferably 
in the form of a number of sections, is 
mounted between the end flanges and may 
be bolted to them by bolts 13. Any suitable 
form of pinion or other drive may be used 
to engage the teeth 14 of the drum to drive 
the same. In the particular construction 
illustrated, the teeth are formed separately 
from the drum and are mounted between 
flanges 15 of the rim 12. These flanges 
and the entire rim are reinforced by a plu 
rality of webs 16 which may be evenly 
spaced around the periphery of the rim. 
On each of the flanges of the rotating 

member, I mount a circular removable 
wearing member. The same preferably 
comprises four quadrant sections 17 Such as 
shown in Fig. 5. The outer portion of each 
of these comprises a flange 18 through 
which pass the bolts 13. The central por 
tion 19 of each of these quadrants is pref 
erably corrugated in order to increase its 
efficiency, as will presently appear. It will 
be understood that when four sections are 
mounted on each end of the drum a com 
plete circular wearing face is presented, the 
same being corrugated radially in its mid 
dle portion. As is well shown in Figs. 1 
and 2, the corrugated portion of this wear 
ing surface projects out beyond the flange 
18 to provide a circular shoulder 20. 
Adjacent each end of the rotating mem 

ber I mount an adjustable bracket 21. The 
same comprises a substantially rectangu 
lar body portion 22 of considerable thick 
ness, reinforced near each side by a vertical 
web. 23. 
A bearing member 24 is provided at each 

end of the crusher. The same comprises 
a bed 25 from the middle end portion of 
which projects a block 26. The correspond 
ing end of the shaft is journaled in the up 
per end of this block, a removable cap 27 
being provided for giving access to the in 
terior of the journal. The lower end of 
each of the webs 23 is provided with a 
tongue 28 which engages a corresponding 
groove 29 in the bed 25. 

It will be seen from the above construc 
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tion that the bracket 21 can be moved back 
and forth toward or away from the corre 
sponding face of the rotating member. In 
order to accomplish this result, I provide a 
threaded hole 30 in the central lower por 
tion of the bracket and engage a threaded 
shaft 31 there with. This shaft passes 
through the bearing block 26 and is shoul 
dered at the point 32 in order to provide 
an end thrust for moving the bracket in one 
direction. A hand wheel 33 is mounted on 
the outside end of the shaft, a block 34 
spacing the same away from the journal 
block and providing an end thrust for pull 
ing the bracket away from the rotating 
member when the shaft is turned in the 
proper direction. The portion 35 of each 
end of the shaft is preferably tapered as 
shown. 

It will be understood that a hole is pro 
vided in each bracket, the tapered portion 
of the shaft passing through this hole, so 
that the bracket surrounds the shaft in this 
portion. A Wearing member 36 is mount 
ed on the inner face of each bracket, the 
same preferably comprises four quadrant 
sections 37 of the form shown in Fig. 4. 
Each of these sections is provided with a 
radial tongue 38 which engages a corre 
sponding groove in the face of the bracket. 
The four sections are slipped into their re 
spective grooves until they meet to provide 
a circular wearing surface and then they are 
severally locked in such position by means 
of tap bolts 39. It will be understood that a 
certain amount of space or clearance must 
be left between the tapered portion of the 
shaft and the hole of the corresponding 
bracket. The amount of this clearance will 
depend upon the exact position of the 
bracket toward or away from the rotating 
member. Under any circumstances, means 
should be provided for preventing small 
portions of rock or other material from 
gaining access to such clearance. IFor this 
purpose the inner radius of the Wearing sec 
tions 37 is such as to provide a clearance 
40 between them and the shaft. Reference 
particularly to Fig. 5 will show the fact 
that the Sections 17 of the rotating men 
ber are shouldered at 41 on their inner por 
tions. A sleeve 42 surrounds the shaft in 
the portion between the stationary and ro 
tating members, and sets back into the re 
cess 41. This sleeve is of such length, and 
the recess 40 is of such depth that the sleeve 
and the wearing sections 37 will telescope 
as the bracket is moved back and forth, so 
that the recess 40 will be closed at all times. 
The sleeve also prevents wear on the shaft. 
Although the forces on the two ends of 

the rotating member will ordinarily bal 
ance, still I have provided a thrust block 43 
in each bearing for taking any small amount 
of unbalance which might occur, and for 
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balanced, thus reducing the Wear in the 
journal boxes, and making it possible to 
secure the necessary strength and rigidity 
of construction with a much smaller ma 
chine than otherwise. I would also call at 
tention to the fact that by simply moving 
the brackets back and forth, the size of the resulting product can be closely regulated, 
the end thrust on the shaft being still 
counterbalanced. In this way both ends of 
the machine can be adjusted to deliver prod 
uct of the same size, or they may be ad 
justed to deliver two different sizes of prod 
uct simultaneously. For example, one end 
might be taking large blocks of rock and 
crushing the same into smaller pieces, while 
the other end of the machine might take 
these smaller pieces and crush them into 
still finer portions. These two processes 
could be going on simultaneously, the end 
thrust remaining counterbalanced all the 
while. 

It will be understood that I am not re 
stricted to the particular construction here 
in shown and described except as I may 
limit myself by the claims, but that I in 
clude within the scope of my invention all 
forms of equivalent construction for accom 
plishing substantially the same result in sub 
stantially the same manner. 

I claim: 
1. In a crushing machine, the combination 

of a rotatable drum having a crushing ele 
ment on each end thereof lying at Substan 
tially right angles to the axis of rotation 
of said drum, and a stationary crushing ele 
ment adjacent each end of the said drum 
and having the plane of its face lying at 
an angle to the plane of the crushing ele 
ment of the adjacent end of the drum and 
extending from top to bottom of the drum, 
and means for directly driving the said 
drum, substantially as described. 

2. In a crushing machine, the combination 
5 of a rotatable drum having a crushing ele 
ment on each end thereof lying in a plane at 
substantially right angles to the axis of 
rotation of said drum, and a stationary 
crushing element adjacent each end of the 
said drum and having the plane of its face 
lying at an angle to the plane of the crush 
ing element of the adjacent end of the drum 
and extending from top to bottom of the 
drum, substantially as described. 

3. In a crushing machine, the combina 
tion of a rotatable drum having the end 
faces thereof lying at substantially right 
angles to the axis of rotation of said drum, 
a corrugated crushing element on each end 
of said drum and having the corrugations 
thereof lying in a plane substantially at 
right angles to the axis of rotation of the 
drum, a stationary member mounted adia 
cent each end of said drum, and an uncorru 
gated crushing element carried by each sta 
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tionary member adjacent the corresponding 
crushing element of the drum and having 
the plane thereof lying at an angle to the 
plane of the corrugations of the adjacent 
end of the drum and extending from top 
to bottom of the drum, substantially as de 
scribed. 

4. In a crushing machine, the combina 
tion of a rotatable drum having the end 
faces thereof lying at substantially right 
angles to the axis of rotation of the said 
drum, a crushing element carried by each 
end of the drum and having the crushing 
face thereof also lying in a plane substan 
tially at right angles to the axis of rotation 
of the drum, a bracket member adjustably 
mounted adjacent each end of the drum, and 
a crushing element carried by each bracket 
member adjacent the corresponding crush 
ing element of the drum, and having its 
crushing face lying in a plane at an angle 
to the plane of the crushing face of the ad 
jacent end of the drum and extending from 
top to bottom of the drum, substantially as 
described. 

5. In a crushing machine, the combina 
tion of a rotatable drum, a crushing member 
carried by each end of the same and having 
its crushing face lying in a plane at sub 
stantially right angles to the axis of rota 
tion of the drum, a stationary bracket 
mounted adjacent each end of the drum and 
having a substantially plane surface lying 
at an angle to the plane of the crushing 
member on the adjacent end of the drum, 
and a crushing element secured to each sta 
tionary member on the plane surface there 
of and extending from top to bottom of the 
drum, substantially as described. 

6. In a crushing machine, the combina 
tion of a rotatable drum, a crushing element 
carried by each end thereof and lying at 
substantially right angles to the axis of ro 
tation of the drum, a bracket adjustably 
mounted adjacent each end of the drum, a 
crushing element carried by each bracket 
adjacent the corresponding element of the 
drum, and lying in a plane at an acute angle 
to the axis of rotation of the drum, a sta 
tionary hood member encircling each end of 
the drum and having an outwardly project 
ing flange, a hopper carried by each sta 
tionary hood member in the upper portion 
of the same, and a flange carried by each 
bracket and telescoping with the flange of 
the corresponding stationary hood member, 
Substantially as described. 

7. In a crushing machine, the combina 
tion of a drum having a crushing surface on 
each end thereof, a mounting in which the 
drum is free to rotate, the said crushing sur 
faces lying in planes at substantially right 
angles to the axis of rotation of the drum, 
and a stationary member adjacent each end 
of the drum and having a crushing face in 
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co-active relationship to the crushing sur- diminishing width from top to bottom, sub 
face of the adjacent end of the drum, and stantially as described. 
extending substantially from top to bottom 
of the diameter of the drum and lying at an JOHN WILLNERS. 
angle to the plane of the crushing element Witnesses: 
of the adjacent end of the drum, whereby a THOMAS A. BANNING, Jr., 
crushing Space is provided of constantly MARY R. FROST. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 


