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9 Claims. (CI. 83-10) 

This invention relates to new and useful im 
provements in ore, rock and the like crushing 
and reduction machines of various characters 
which are of particularly large size. 
The invention proposes the construction of a 

machine as mentioned which is characterized by . 
a tubular crushing bowl supported within a tu 
bular housing to move in a circular oscillatory 
path, and COOperative with an axial stationary 
crushing head, and means for moving said crush 

still further the invention contemplates sup 
porting the tubular crushing bowl in a certain 
manner so that as it goes through its wave-like 
circular oscillatory path it produces a certain. 
type of crushing action, more advantageous than 
the present type of eccentric action embodied in 
existing and known machines. An inherent ad 
vantage over existing machines should result 

- from the particular movement of the crushing 
10 ing bowl wave-like in said oscillatory path to 

produce Crushing action between said crushing 
bowl and crushing head. 
Advantages of the machine constructed sub 

stantially as herein described over existing ma 
chines for similar services are: (1) less weight 
for equal capacity therefore lower initial cost; 
(2) no obstruction across charging entrance such 
as spider to cause chokes and bridging; (3) no 
heavy high-speed moving parts as eccentric and 
driving gear; (4) eccentric pit, eccentric jack and 
eccentric car not required; (5) crushing rate (ca 
pacity) adjustable; (6) predetermined safety ad 

bowl. It will be noted that on the side of the 
machine where crushing is being effected, as the 
surface of the bowl approaches the contiguous 
surface of the crushing head, the movement of 
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the bowl is downward, while radially approach 
ing the fixed crushing head. This motion should 
produce a shearing stress in the material caught 
between the two crushing members. '... ... 

Still further the invention proposes to provide 
the crushing bowl and the crushing head with 
liner members which may be replaced when they 
become worn. It is also proposed to adjustably 
arrange one of the crushing parts, preferably. 

justment against destruction of mechanism due 
to tramp iron; (7) central discharge; (8) com 
paratively less vertical height of machine, 
Due to low velocity and short movement of im 

pulse mechanism maintenance costs. should be 
less. Due to relatively low height and central 
discharge a substantial reduction in crushing 
plant building and crushed product removal 
equipment costs should be effected since the ver 
tical lift and length of removal conveyors should be less, . 

Still further it is proposed to so construct the 
crushing machine that the tubular crushing bowl 
may be moved in its circular oscillatory path 
with numerous types and kinds of devices. The 
preferred form, in accordance with this inven 
tion, is to provide a plurality of impulse devices 
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40 
arranged around the tubular housing of the ma 
chine. 

In one form of the invention it is proposed that 
each impulse device be connected by a toggle 
member with the outer periphery of the crush 
ing bowl to transfer the impulses thereof to move 
the crushing bowl wave-like in 
latory path mentioned. 
While two particular types of impulse devices 

will be disclosed, it should be clearly borne in 
mind that the invention is adaptable to any 
number of different impulse devices, as fluid 
pressure cylinder, internal combustion cylinder, 
cam action, solenoid or Synchronized electromag 
netic impulses, and others. . 

45 

the circular oscil. 

50 

the crushing head, so that it may be adjusted to 
Compensate for some degree Of wear withost-re--- 
quiring new liners. ... " 

Still further the invention proposes the con 
struction of a machine as mentioned which is 
simple and durable and which may be manufac- . 
tured and sold at a lower cost. . . . . . . . 

For further comprehension of the invention, 
and of the objects and advantages thereof, ref 
erence will be had to the following description 
and accompanying drawings, and to the append 
ed claims in which the various novel features of 
the invention are more particularly set forth. 

In the accompanying drawings forming a ma 
terial part of this disclosure: 

Fig. 1 is a vertical sectional view of an ore, rock and the like crushing machine constructed in 
accordance with this invention. 

Fig. 2 is a fragmentary horizontal sectional 
view taken on the line 2-2 of Fig.1. 

Fig. 3 is a fragmentary elevational view of a 
portion of Fig. 1. . . . . . . . . . 

Fig. 4 is a fragmentary enlarged detailed "view 
of a portion of Fig. 1. 

Fig. 5 is a longitudinal sectional view of one 
of a plurality of two-way valves used in the de 
Vice . . . . . : . . . . . . . ;- 

Fig. 6 is a side elevational view of a certain 
distributor used in the device, and related parts 
schematically shown. . . . . . . . 

Fig. 7 is a fragmentary plan view of Fig. 6... 
Fig. 8 is a fragmentary horizontal sectional 

55 view similar to Fig.2 but illustrating an ore, rock, 

  



2 . 
or the like crushing machine Constructed in aca 
cordance with another form of this invention. 

Fig. 9 is a side elevational view of a certain 
distributor used in this form of the invention, 
and related parts schematically illustrated. 
The ore, rock and the like crushing machine. 

in accordance with this invention includes a tu 
bular housing to made from a plurality of sec 
tions secured together. There is a base section 

a secured by bolts to a bottom intermediate 
section Ob which in turn is secured by addi 
tional bolts to a top intermediate section Oc 
which in turn is secured by additional bolts. 
to a top section fold. The housing f is adapted 
to be supported on a suitable concrete founda 
tion 2 for the machine. . . . . 
A tubular crushing bowl 3 is disposed with 

in the housing 0 and is moveably support 
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ed to be capable of moving in a circular 
oscillatory path. More specifically, the top 
intermediate section Oc of the housing is formed with a bearing surface in the shape 
of a Zone of a sphere which is cooperative with : 

s: a complementary bearing surface arranged on 
... the periphery of the crushing bowl 13. This 

2. Complementary surface is also in the shape of a 
Zone of a sphere. This bearing is located at 
the top portion of the crushing bowl 3, . The 
arrangement is such that the crushing bowl may 
be moved through a circular oscillatory path, 
preferably by moving the bottom portion there 
of. 

the inner face of the crushing bowl 3. A reo 
movable liner member 6 is mounted upon the 
inner face of the top section (Od of the tubular 
housing. Liners 5 and l are substantially in 

30 

Aliner member 5 is removably mounted upon 

alignment with each other and comprise the only -: 
parts of the housing and crushing bowl touched 
by the ore and like passing through the machine. 
When these liners become worn, they may be 
replaced. Other portions of the machine will 
not be subjected to Wear due to coming into Con 
tact with the ore, rock or the like material being 
crushed, except for a complementary crushing 
head which is also provided with a liner as here 
inafter more fully explained. The complementary crushing head referred to 

45 

in the previous paragraph is indicated on the 
drawings by reference numeral. 8. It is of sub 
stantially frusto-conical shape, and stationarily 
supported axially of the crushing bowl 3. More 
specifically the bottom section Oa of the hous 

50 

ing is provided with a plurality of inwardly ex 
tending web portions 9 which support a tubu 
lar axial hub portion. 20. This hub portion 20 has 
a closed bottom side 20a, which is formed with a 
small opening 2 at its center. The bottom 20a 
is provided with a shoulder 22 upon which an 
annular shim member 23 rests. This shim mem 
ber 23 supports the crushing head f8. When de 

55 

curely upon the top edge of the hub 2 irre 
spective of foreign small particles which may be 
on the top edge of the hub. The crushing head 

is provided with a removable liner 26 which 
is capable of being removed and replaced when 
it becomes worn. The liner 26 is adapted to 
crush ore, rocks, and the like in conjunction 
with the liner S of the crushing bowl 3. There 
is a small annular space 2 between the botton 
portions of the liners is and 2 comprising the 
throat of the crushing machine and through 
which the crushed ore, rock and the like finally 
passes. The liner has an inner surface of 
substantially inverted frusto-conical shape which 
is cooperative with the frusto-conical shape of 
the liner 26. The crushing head 8 is provided 
with a removable cap 28 which normally covers 
a tapped opening 28 in the top end thereof. 
This tapped opening may be used to threadedly 
receive a hoisting device by which the crushing 
head may be lifted out from the hub 20 when 
desired. 
The crushing bowl 3 is provided with a rela. 

tively thin botton flangeportion 3a about which 
a ring 0 is loosely mounted. This ring has a 
bottom face of a shape resembling the zone of 
a sphere, and is cooperative with a complemen 
tary shaped face of a projecting portion Oaa 
on the bottom section Ola of the housing. These 
spherical faces have their center coinciding with 
the center of the spherical surface 4. This com 
mon center is indicated in Fig. 1 by reference 
character C. The arrangement is such that 
when the crushing bowl 13 moves in its circu 
lar oscillatory path the ring 30 will move corre 
spondingly, but at all times will close the pas 
Sage which would exist between the flange 3a. 
and the adjacent portions of the section Oa of 
the housing. This ring 30 therefore prevents 
dust and dirt passing upwards and getting be 
hind the crushing bowl 3. There is an annular 
space 3 between the top edge portion of the 
crushing bowl 3 and the adjacent portion of 
the top section fod of the housing. It is con 
templated that this annular space 3 be packed 
with suitable resilient material 3, to prevent 
the passage of dust and dirt into a position be 
tween the crushing bowl and housing. 
Means is provided for moving the crushing 

bowl 3 wavelike in a cirular oscillatory path. 
The particular means illustrated on the draw 
ings comprises a plurality of impulse devices. A 
mounted upon the bottom intermediate section 
Ob of the housing and arranged completely 
around the housing. In the particular design 
shown on the drawings the machine is adapted 
to have eleven of these impulse devices. It 

60 
sired, the crushing head may be lifted out from 
the hub and additional shim members added so 
that when the crushing head is replaced it will 
be supported at a silghtly higher elevation, thus 
making adjustment for wear as hereinafter more 
fully explained. ... ." 

should be clearly understood that this is merely 
illustrative, since a larger or smaller number 
may just as well be used. 

Each of these impulse devices A includes a 
cylinder 33 which is provided with flanges 34 
by which it is attached to flanges. 35 and 36 

The crushing head. 8 is provided with a bot 
tom cylindrical portion 8a which engages the 
inner face of the hub 20. This cylindrical por 
tion 8a continues upwards into an outwardly 
directed shoulder 24 which rests upon the top 
edge of the hub. 20. This shoulder is formed 
with a groove 25 to reduce its area and to form 
a cavity so that it is capable of resting more Se 

70 

...ing bowl 3 is supposed to move. 

75 

formed upon the bottom intermediate housing 
Sin Ob. The head of the cylinder 33 is 
closed with a suitable head piece 37 which is 
provided with a plurality of radial ribs 38 to re 
inforce it. Within each cylinder 33 there is a 
piston 39 which is arranged to move a short dis 
tance, for example an inch would be sufficient. 
Of course this distance depends upon design. 
It depends upon the amplitude that the crush 

The pistons 
39 are provided with the usual piston rings 4G. 
Each piston is also provided with a piston rod 
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4 which extends outwards from the rear of the 
cylinder 33. A packing gland 42 surrounds each 
piston rod 4 and is mounted upon the inner 
end of the cylinder 33 to assist in packing the 
cylinder. Each piston rod 4 is provided with 
an enlarged head 4 a which extends into a bore 
formed in a boss 44 formed upon the side of 
the housing section Ob. The inner end of each 
head 4 fa is provided with a suitable socket, 
shaped substantially as the zone of a sphere and 
receiving a complementary head of a toggle 
member 45 which is slidably mounted through 
an opening 46 in the wall of the housing section 
Ob. The inner end of each toggle member 45 

is provided with a head which engages a come 
plementary socket 4 formed upon the outer face 
of the crushing bowl 3. 
The rear side of each cylinder 33 is provided 

... with a drain 48 adapted to drain away any fluid 
or gas which may leak past the piston 9. The 

pair of the contacts in and II. For purpose of 
illustration, one pair of the solenoids. ST and 
8 of one impulse device A represented by nu 

meral "1" in Fig. 7 has been illustrated in Figs, 
6 and 7, but it should be borne in mind that there 
are eleven such circuits, one for each of the 

0. 

eleven impulse devices A. A supply circuit 7 
has one of its high-tension leads 70a connected . 
with the contacts 5 and 66 as shown in Fig. 7 
so as to be a common current supply for the 
eleven circuits above mentioned. Each pair of . 
superimposed contacts 68 and 69 is connected 
in the following way with each pair of solenoids 

20 front of each cylinder 33 is provided with an 
inlet pipe 49 for an operating fluid. Each pipe 
49 is connected with a two-way valve 50. Each 
two-way valve 50 receives a supply of operating .. 
fluid from a pipe 5 connected with a main sup 
ply pipe 52 having a source of fluid pressure 52'. 
Each two-way valve 50 is also provided with a 
discharge pipe 53 connected with a main dis 
charge pipe 54 and 54'. Each two-way valve 
50 is provided with a handle -55 by which it 
may be suitably operated. The important de 
tails of this valve are shown in Fig. 5. In One 
position of the valve the pipeline 5? is connect 
ed with the pipe line 49. In the other position, 
the pipe line 49 is connected with the pipe line. 
53. 

matically operating each handle 55 of each two 
way valve 50. The mechanism for each valve 
includes a pair of solenoids 57 and 58 disposed 
on opposite sides of the handle 55 and provided 

30 

, in position in which the two-way 

40 

with a common or connected core 59, connected 
with the handle 55, as clearly shown in Fig. 4. 
There is a fastening element 60 projecting from 
the core 59 and working in a slot if formed in 
the handle. The arrangement is such that one 
of the solenoids 57 and 58 may be successively 
energized to move the handle 55 from One of 
its positions to the other and then back, etc., 
as will be more, fully described. The solenoids 
57 and 58 are automatically controlled by a dis 
tributor mechanism shown in Figs: 6 and 7. 
The distributor mechanism includes a var 

... is ble speed electric motor 62 driving a reduction 
unit 63 which in turn rotates a distributor head 
64. This distributor head 64 is provided with 
a pair of contacts 65 and 66 suitably radially 
positioned from each other depending upon de 
sign. These contacts are of different lengths 
and at different elevated positions, and are co 
operative with different pairs of complementary 
contacts 68 and 69. An annular ring 6 is sta 
tionarily supported axially by the distributorhead 
64. This annular ring 67 has a plurality of top 
contacts 68, one for each of the impulse devices 
A. The annular member 61 is also provided with 
a plurality of bottom contacts 69, one for each 
of the impulse devices A. In the particular de 
sign of the machine there are eleven impulse de 
vices A, and consequently there are eleven of 
the pairs of contacts 68 and 69, as clearly illus 
trated in Figs. 6 and 7 and in Fig. 7 indicated 
by numerals 1 to 11 inclusive. 
Each pair of solenoids 57 and 58 of each in 

pulse device A is connected with a superimposed 

5) 
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57 and 58 of the eleven circuits. There is a lead 
70b from a top contact 68 of a pair of super 
imposed contacts 68 and 9 connecting one of 
the solenoids in series in the circuit 70, through 
lead Tod. There is another lead 70c from a 

- bottom contact 69 of said pair of contacts con 
necting the other solenoid in series in the cir 
cuit 70 through lead 70d. This construction is 
repeated for the eleven impulse devices. A 
The operation of the device is as follows: 
To properly understand the operation it must 

first be assumed that the distributor head 64 
is in the position illustrated in Figs. 6 and 7. 
-When it is in this position its contact 66 is mak 
ing contact with the bottom contact. 69 of the 
superimposed contacts 68 and 69 known as pair 
No. 1 as shown in Fig. 7. The contact 65 of 
the distributor head 64 is just ready to make con 
tact with the top contact of superimposed pair. 
No. 7 of the contacts 68 and 69 shown in Fig. 7. 
The distributor head 64 is being driven counter 
clockwise. When the distributor head 64 is in this 

: position the solenoids 58 of impulse devices Arep 
Automatic mechanism is provided for auto resented by Nos. 2 to 6 inclusive in Fig. 7 are 

S. valves 50 are 
connecting the pipes 49 and 51. . . . . 
A suitable fluid, either gas or liquid, is sup 

plied under pressure by a suitable pump, or other 
means to the supply pipe 52 and therefore to 
the pistons 39 of the impulse devices. A repre 
sented by the pair of superimposed contacts 68 
and 69 indicated by numerals 2 to 6 inclusive 
in Fig. 7. One of these pistons therefore is in 
their forward position under pressure, and the 
others are moving forwards under pressure. The 
crushing bowl 13 will therefore be advanced 
radially toward the contiguous side of the sta 
tionary crushing head 8 since the impulse de 
vices A Nos. 2 to 6 inclusive functioning, are 
aligned on the same side of the machine, while 
the impulse devices A on opposite side of the 
machine are inactive and being returned to a 
retarded position. Now then, as the distributor 
head 64 rotates the contact 5 will engage the 
contact. 68 of pair of superimposed contacts No. 

35 

70 

7, as shown in Fig. 7, so as to energize the sole 
noid 58 of impulse device A represented by No. 7. 
This solenoid 58 drives the two-way valve 50 
of this impulse device so that the piston there 
of goes into operation. The next instant the 
contact 66 of the distributor head 64 connects 
with contact 69 of the superimposed pair of 
contacts 68 and 69 represented by No. 2 in Fig causing the solenoids of this impulse device 
to become energized and causing the two-way 
valve of this impulse device to operate to open 
the cylinder thereof to exhaust. In this way as . 
the distributor head 64 turns the impulse de 
vices A will function in wave-like manner, the 
wave moving around the various impulse devices 
A which are around the housing 0. As the pis 

5 tons of the impulse devices A are moved out 
  



4. 
wards, under pressure, the crushing bowl will 
be similarly moved and it will travel in waven 
like fashion in its circular oscillatory path, The 
speed of operation of the crushing bowl may 
be controlled by varying the speed of the War 
iable speed motor 2. 

Note that the sum of the forces of half of 
the impulse devices A are continuously being 
applied to the side of the bowl 3 actively crush 
ing, as the crushing motion rotates around the 
stationary crushing head 8. 
The individual pressure applied to each in 

pulse device A is restricted to give an aggregate 
(total) force on one side of the crushing bowl 
which will satisfactorily crush the ore or other 
substances but will not be sufficient to destroy 
the machine mechanism should stray iron be 
deposited between the crushing members. The 

O 
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. Each of the impulse devices. A' includes a 

tramp iron will merely remain in the crushing 
bowl 3 arresting a portion of the oscillation of 
the crushing bowl, if it is of a size too large 
to work its way through the crushing bowl 3 
and be discharged through the annular space 

Attention is also called to the particular 
crushing action. The ore, rocks and the like 
which enter the top of the crushing bowl 3 
will come to a position and rest against the faces 
of the liner 2 and the liner 5. The crushing 
bowl 3 moves in a certain path which is an 
oscillatory path as well as a circular path. The 
material being crushed will be crushed in a slic 
ing fashion. The motion of the crushing bowl 
8 is a nutation about the center possessed by 
the spherical bearing surface 4 and a com 
ponent of this motion is vertical. Since the bowl 

20 

has a vertical component, while the head 8 
has no such vertical component of motion, there . . 
is a sliding or rubbing action as well as a com 
pressing action upon the ore being ground. This 
slicing action may be far superior in Crushing 
ore and rock than a direct crush. For this rear 
son the instant crusher should be superior to 
present day eccentric crushers. 
Now that the design of the machine is better 

understood it will be readily recognized that its 
weight for a certain capacity will be lighter than 
those crushing machines having heavy eccentric 
devices, and having mechanical equipment for 
driving these eccentric devices. In view of the 
fact that the impulse devices A are arranged 
about the housing fo, the overall height of the 
new crusher will be relatively small. Prior de 
vices have the driving mechanism located be 
neath them adding to the overall height. 

It is believed that the numerous advantages 
and objects referred to at the start of this speci 
fication will be readily understood without any 
additional reference thereto. 

In Figs. 8 and 9 a modified form of ore, rock, 
and the like crushing machine has been illus 
trated which essentially distinguishes from the 
prior form in the construction of the impulse 
devices which operate the crushing bowl of the 
machine. More particularly, in this form of the 
invention the crushing machine includes a sta 

a,901,010 
as the corresponding crushing head in the prior 
form of the invention. The crushing bowl ilg 
is shown provided with a liner 2q. This form 
of the invention primarily distinguishes from the 
prior form in the specific means for moving the 
crushing bowl wave-like in a circular oscilla 
tory path. - 
The means mentioned at the end of the prior 

paragraph essentially comprises a plurality of 
impulse devices A arranged around the housing 
Oq and crushing bowl 3g for supplying im 

pulses of force at points around the bowl, and 
means for controlling said impulse devices to 
cause the impulse devices to supply impulses of 
force to one side of said bowl and to travel wave 
like around the bowl. 

field coll is and a cooperative armature 76. The 
field coils 75 are mounted upon the housing Oq . . 
at points around the housing. The armatures . 

are mounted upon the crushing bowl and are 
located in between the field coils 75. The field 
coils 75 are so arranged that adjacent ends of 
adjacent field coils, are north and south poles, 
respectively, and all like north and south poles 
are disposed in the same direction around the 
housing, as clearly illustrated in Fig. 8. The ar 
matures 6 comprise armature wires, or coils, 
etc., which are mounted through projecting por 
tions arranged upon the crushing bowl 13q. The 
field collis 5 are connected up in a circuit TT 
which is normally "on' during the operation of 
the machine. The armatures 6 are selectively 
connected in circuits 8 which are controlled by 
Switches 9, there being one switch 79 for each 
circuit le. The circuits 78 along one side of the 
Crushing bowl 3g. are normally "on' and the 
remaining circuits are "off.' A mechanism is 
provided for turning the circuits "on' which 
are "off,' and turning the circuits 'off' which 
are "on,' in wave-like manner to cause the im 
pulses of force to travel wave-like around the 
crushing bowl. This controlling mechanism is 
Substantially identical to the controlling mecha 

used in the previous form of the inven 
O, 

More specifically, the mechanism referred to 
above includes a pair of solenoids 57 and 58 for 
each switch 9. These solenoids are provided 
with common or connected cores 59 which are 
connected with the handles of the switches 79, 
as clearly shown in Fig. 9. The handle of each 
switch 79 is provided with a forked end 79a, which 
engages a projecting pin 76b mounted on the 
core 59. The arrangement is such that the sole 
noids 5 and 58 may be successively energized 
to move the handle of the switch T 9 from its 
"off" position to its "on' position, and then to 
its "off’ position, etc. The solenoids 5T and 58 
are automatically controlled by the distributor 
mechanism described in great detail in the prior 
form of the invention, in Figs, 6 and 7. This 
distributor mechanism has been illustrated in 
Fig. 9 and like numerals have been applied so 

tionary tubular crushing housing foq, a tubular 
crushing bowl f3q within said housing and mov 
ably supported to be capable of moving in a 
circular Oscillatory path similar to the crushing 
bowl more particularly disclosed in the prior 
form of the invention. The tubular crushing 
bowl q is cooperative with a stationary crush 
ing head 8q. This crushing head extends co 

70 

that the corresponding parts of the distributor 
mechanism previously explained may be readily 
recognized. . 
The operation of this form of the invention is 

Substantially similar to the prior form the only. 
difference being that the impulse devices A' are 
controlled by the distributor mechanism to sup 
ply the required impulses of force to the crush 
ing bowl of the machine. More specifically the 
impulse devices A along one side of the crush 

axially of the crushing bowl identically the same 75 ing bowl q are functioning while the impulse 
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device A" on the other side are off. The dis 
tributor device rotates as previously described to 
cut off one of the functioning, impulse: devices, 
and to turn on one of the impulse devices which 
was not functioning, in such a way that the in 
pulse devices operate wave-like around the crush 
ing bowl causing the crushing bowl to travel in 
its circular oscillatory path previously described. 
The distributor mechanism turns on the cur 

rent in the armature or armature coils of the 
inpulse devices, to set them into operation, and 
turns off the current to cut them out of opera 
tion. The field coils 75 always have the electric 

5 

O 

current turned on so as to be functioning when 
the current is turned “on” in the armatures 76. 
Circular lines of force, indicated by the circles 
76a in Fig. 8, will be set up by the current flowing 
in the armatures and will distort the straight 
lines of force from the field coils 75 indicated in 

5 

4. In an ore, rock and the like crushing: ma 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a ZOne of a sphere bearing surface Sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary zone 
of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like 
in said circular oscillatory path, said housing 
having a section overhanging the top edges of 
said bowl. . . . . . . . . . . 

5. In an ore, rock and the like crushing ma 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a Zone of a sphere bearing surface-sur 
rounding said crushing head, a tubular crushing 

Fig. 8 by the lines 75a. The distorting of these 20 bowl within said housing and surrounding said 
lines of force produces forces in the directions 
indicated by the arrows 80. These are the im 
pulse forces which operate the crushing bowl 
3q. - 

While I have illustrated and described the 
preferred embodiments of my invention, it is to 
be understood that I do not limit myself to the 
precise constructions herein disclosed and the 
right is reserved to all changes and modifications 
coming within the scope of the invention as de 
fined in the appended claims. 

Having thus described my invention, what I 
claim as new and desire to secure by United 
States Letters Patentis: 

1. In an ore, rock and the like crushing ima 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a Zone of a sphere bearing surface Sur 
rounding said crushing head, a tubular crushing 
bowl within Said housing and surrounding said 
crushing head and having a complementary Zone 
of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like 
in said circular Oscillatory path. 

2. In an ore, rock and the like crushing ma 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a Zone of a sphere bearing Surface sur 
rounding Said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary zone 
Of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like 
in said circular oscillatory path, the center of 
Said Zones of said bearing surfaces being above 
said crushing head. - 

3. In an ore, rock and the like crushing ma 
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chine, a stationary crushing head, a tubular 
housing surrounding Said crushing head and 
having a zone of a sphere bearing surface sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary Zone 
of a sphere bearing surface resting upon Said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like 
in said circular oscillatory path, the center of 
said zones of said bearing surfaces being above 
said crushing head, and coaxially with Said 
crushing head. 
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crushing head and having a complementary zone 
of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like 
in said circular oscillatory path, said housing 
having a section overhanging the top edges of 
said bowl, and packing material in the space be 
tween the top edges of said bowl and said over 
hanging section. . . . 

6. In an ore, rock and the like crushing ma 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a Zone of a sphere bearing surface sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary zone 
of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said, crushing bowl wave-like, 
in Said circular Oscillatory path, said housing 
having a section overhanging the top edges of 
said bowl, said bearing surfaces being immedi 
ately adjacent said overhanging section. 

7. In an ore, rock and the like crushing ma 
chine, a stationary crushing head, a tubular. 
housing surrounding said crushing head and 
having a Zone of a sphere bearing surface sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary zone 
of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, 
means for moving said crushing bowl wave-like 
in said circular oscillatory path, comprising a 
plurality of impulse devices mounted around said 
housing and each including a cylinder station 
arily mounted on said housing, a piston slidable 
in said cylinder and having a piston rod extend 
ing radially towards said bowl, opposed sockets 
on said piston rod and bowl and shaped like 
Zones of spheres, and a toggle member mounted 
between said sockets and having ends shaped like 
the Zones of spheres and engaging and comple 
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mentary to said Zones. 
8. In an ore, rock and the like crushing ma 

chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a zone of a sphere bearing surface sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said: 
crushing head and having a complementary zone 
of a sphere bearing surface resting upon said 
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6 
bearing surface for supporting said crushing 
bowl to move in a circular oscillatory path, and 
means for moving said crushing bowl wave-like. 
in said circular oscillatory path, said housing 
having a section overhanging the top edges of 
said bowl, said bearing surfaces being immedi 
ately adjacent said overhanging section, said 
housing having another bearing surface sur 
rounding the bottom of said bowl, and a ring 
loosely mounted around the bottom of said bowl 
and resting on said latter named bearing surface. 

9. In an ore, rock and the like crushing ma 
chine, a stationary crushing head, a tubular 
housing surrounding said crushing head and 
having a zone of a sphere bearing surface Sur 
rounding said crushing head, a tubular crushing 
bowl within said housing and surrounding said 
crushing head and having a complementary zone 
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of a sphere bearing surface resting upon said 
bearing surface for supporting said crushing bowl 
to move in a circular oscillatory path, and means 
for moving said crushing bowl wave-like in said 
circular oscillatory path, said housing having a 
section overhanging the top edges of said bowl, 
said bearing surfaces being immediately adjacent 
said overhanging section, said housing having. 
another bearing surface surrounding the bottom 
of said bowl, and a ring loosely mounted around 
the bottom of said bowl and resting on said lat 
ter named bearing surface, the contacting bear 
ing surfaces of said ring and housing being in 
the shape of zones of spheres having centers sub 
stantially coinciding with the centers of said first 
named bearing surfaces. 
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