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through the bearing member 4. The top of this The principal objects of this invention are to 
provide a machine which will break up and pull 
Verize ore to a very fine degree in a single passage 
through the mill and requiring the minimum. 
amount of power, and to devise a machine which 
may be readily taken apart and assembled, and 
in which the parts are so constructed that they 
may be easily transported. 
The principal features of the invention consist 

in the novel construction, and arrangement of a 
plurality of cone-shaped crushing: members 
obliquely eccentrically mounted upon a rotatable 
shaft and - operating within converging and di 
Verging crusher rings which are separably se 
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cured together forming part of the rigid frame 
Structure in which the shaft and rotatable cone 
Crushers are mounted. 
In the accompanying drawings, Figure 1 is a 

Vertical mid-sectional view through a crusher 
constructed in accordance with this invention. 

Figure 2 is a horizontal sectional view through 
the line 2-2 of Figure 1. ... " 

Figure 3 is a horizontal sectional view through 
the line 3-3 of Figure 1. 

Figure 4 is a horizontal sectional view through 
the line 4-4 of Figure 1. 
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Figures 5, 5a, 6, 6a, 7 and 7a are a series of 
diagrammatic plan and sectional elevational 
Views illustrating the opposed obliquely eccentric 
mounting of the crusher cones in centralized and 
extreme right and left positions. 

In the use of ore-crushing machinery it is fre 
quently necessary to transport the same over 
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exceedingly rough trails or even by aeroplane 
and while the nature of these machines requires 
to be exceedingly strong, yet the parts must be 
of Such size and shape as to be readily portable. 
In the construction herein shown the base , 

which is of cylindrical form is adapted to contain 
the motor for driving the shaft of the mill. On 
this base is mounted a ring 2 which carries a 
flange plate 3 of dished formation, upon which 
is mounted a vertical journal bearing 4., 
A cylindrical member 5 of a diameter substan 

tially corresponding with that of the base is 
mounted on the ring 2 and is provided with a 
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central bearing 'bOSS Supported by a plurality 
of radial arms . The upper end of the member 
5 is formed with - alia inwardly bevelled portion 8 
and a plurality of radial arms 9 extending out 
Wardly therefrom carrying the flange ring i 
which has a downwardly extending flange, i. 

Suitable rollier bearings 2 are mounted within . 
the boss 6 to support the vertical shaft 3 which 
is connected with the motor arranged in the base 

and 22. 

boss is covered by a sealing plate 4 with a suit 
vent water and dirt from entering the bearing. 
able sealing ring surrounding the shaft. to pre 

A ring 5... which forms a crusher shell is of a 5 
frustro-conical form and is mounted in the 
flange ring to being reinforced at intervals by 
radial exterior ribs 6. An eccentric sleeve if 
is mounted on the shaft 3 above a shoulder f3 
in horizontal alignment with the crusher ring . 
f5, the axis of said eccentric being slightly offset. 
obliquely in relation to the axis of the shaft. 

() 

Around: this eccentric sleeve is arranged a cone 
structure 9 provided with a hollow central boss 
20 enclosing a roller bearing 2 which is suitably 15 
sealed at both top and bottom. 
mounted on the cone. 49, it being provided with 
inwardly extending lugs. 23 which extend into 
recesses in the cone 9, and are bolted thereto., 

A crusherring 22 of frustro-conical form is 

20 This crusher ring is preferably formed of cast 
steel and its periphery is frustro-conical and 
converges inwardly from the inner wall 24 of the 
crusher ring 5, so that the space between the 
inner wall of the crusher ring and the cone at 
the top is much wider than it, is at the bottom, 

2s. 

and the oblique eccentricity of the sleeve. is 
such that the external diameter of the bottom 
edge of the cone approaches very closely to the 
lower portion of the crusher ring 5. This space. 
may be adjusted so that the cone and ring prac-. 
tically touch to regulate the size of the pulverized. 
material that is finally passed through the mill. 
An eccentric sleeve 25 is obliquely mounted on 

the shaft 3 above the sleeve 7 and its axis is 
offset in relation to the axis of the eccentrict 
and is preferably arranged at a greater angle of 
obliquity from the shaft axis than is the axis of 
the eccentric 7. A roller bearing 26 surrounds 
the sleeve 25 and supports a cone 27 which car 
ries a cast steel crusher cone 28 in the form of a 
frustro-conical ring which is supported by lugs 
29 in an adjustable position. The lower edge 
of the upper crusher ring 28 overlaps the upper 
edge of the crusher ring 22 and directs material 
downwardly to the space between the rings 5 

The greater angle of obliquity of the 
upper cone, causes a greater tilting crushing 
movement, which is very effective in crushing, the 
larger rocks entering the upper hopper. 50 
A crusher ring 38 of inverted, frustro-conical 

form is mounted upon the ring 5 and with the 
cone ring 28 forms a hopper of circular form but 
the inner wall of the hopper, is eccentric to the 
outer wall. SS 
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It will be understood that through the rotation 
Of the shaft 3 the obliquely mounted sleeves 
and 25 Will cause the crusher cones carried there 
by to osciliate laterally and with a tilting action 
within the crusher rings, and the combined ver 
tical and horizontal action of altering the space 
between the cone and the surrounding ring pro 
duces a very positive crushing effect. The 
changing relation of the cones and crusher rings 
is Very clearly illustrated in the diagrammatic ill 
lustration of Figures 5, 6 and 7, and 5a, 6a, and 
7a. Figures 6 and 6a show the relative position. 
of the cones and rings across the aligned position 
of the axes of the eccentrics with the shaft. Fig 
ures 5 and 5a illustrate the right tilt of the upper 
cone concurrent with the left tilt of the lower 
cone while Figures 7 and 7a illustrate the left tilt 
of the upper cone with the right tilt of the lower 
cone. The cones are mounted on roller bearings 
so that while the shaft rotates freely to operate 
the eccentrics, the crushing cones are operate 
With an oblique rotary oscillation. 
A ring 3 is mounted on the top of the crushing W 

ring 28 and is provided with a flange 32 extend 
ing upwardly to correspond with the flange i 
of the ring iO. 
A plurality of fastening devices in the form of 

turn-buckle rods 33 provided with hook ends 34 
to hook over the flanges of said rings are arranged 
around the assembly and are tightened to hold 
the rings in position. . . . 
The ring 3 is provided with a plurality of 

inwardly extending radial arms 35 which sup 
port a tapering and hollow boss 36 within which 
is mounted a roller bearing 37, which bearingen 
gages a sleeve 38 mounted on the shaft 3. This 
sleeve is concentric with the shaft and the shaft 
is capable of sliding movement therein. The 
sleeve is provided with a flange 39 at the top 
formed with a plurality of bosses 40, and spiral 
compression springs 4 are mounted on this 
flange around said bosses. A similarly flanged 
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sleeve 42 engages the springs and is held in posi 
tion by the cap screws 43. · · · 
A flange plate 44 is secured in the top of the 

sleeve 42 and engages the annular flange 45 on 
a jack screw 46 which is threaded into the end of 
the shaft 3. By operating the jack screw the 
pressure of the Springs 4 which resiliently op 

O posed longitudinal crushing thrusts may be in 
I creased Or decreased to resist downward pressure 

55 

against the shaft through the effect of crushing 
rock in the annular Spaces between the cone 
Crushers and the ring crusher and the crushing 
Clearance and pressure between the crusherrings 
5 and 22 may in this way be varied. 
A Safety shear ring 45'' is mounted in a groove 

in the ring 44 and engages the underside of the 

60 
flange 5 and Suspends the shaft. In the event 
of a Sudden overload caused by jamming of rocks 
in the crusher the ring 45' will shear and relieve 
the stress, 
A Water bell 47 is arranged over the end bear 

ings of the shaft and pours water downwardly on 
65 
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the outside of the central boss of the top frame 
ring. This water pours into the converging hop 
per formation between the upper crusher ring 
and the upper cone, and crushed rock is washed 
downwardly, flowing over the bevel 8 of the men 
ber 5 into a trough 48 surrounding the member 
5 which carries off the ground material. 

It will be understood that in the operation of 
this machine, as the shaft is rotated in its fixed 
bearings the eccentric sleeves obliquely mounted 
thereon carry the bearings engaging thereWith, 

upon which the crushing cones are Supported, in 
an eccentric oblique oscillation, thus rolling the 
COne members around into a Varying spaced re 
lationship with the Surrounding crusher rings, 
These eccentrics can be adjusted to regulate the 
Spacing to any desired degree by the shifting of 
the cone crusher members on their supporting 
members, and in the comparatively rapid move 
ment of rolling OScillation, the particles of rock 
are gripped, and crushed and the finest ground 
particles filter through and are finally carried 
a Way in the trough 48. 

It Will also be noted, particularly on reference 
to the sectional diagrams in Figures 5 to 7 and 
5d., 6a and 7a, that the rotary oscillation of the 
pair of crusher cones, being carried on oblique 
axes, imparts to each cone a tipping movement 
toward and from the wall of the crusher rings, 
and as the lower edge of the upper cone 28 draws 
away from the encircling ring 30, allowing the 
Snailer particles of rock to fall through, the 
Skirt of the lower cone 22 immediately therebe 
low is tilted into close proximity to the ring sur 
face 24, thus catching and holding the particles 
of rock until they are pulverized to the finest pos 
Sible degree in accordance with the setting of the 
cones. 

It is important to note that with the construc 
tion herein described the double cone arrange 
ment is such that the discharge of rock from the 3 
upper Cone to the lower may be synchronized in 
Such manner that the feed to the lower cone will 
he in proportion to the degree of fineness of ma 
terial required in the final product. 

Further it will be noted that a four point crush : 
ing is achieved with the two eccentrically and ob 
liquely mounted cones since the eccentric dis 
placement of each cone will set up a crushing 
action in one Zone while the wabble effect due to 
the oblique mounting will set up a Crushing action { 
in another zone. 
The oblique eccentricity of the respective cone 

axes is such that the cone axes are disposed in 
planes which intersect one another or it may be 
said that the cone axes have a substantial focal 
goint intermediate of the height or length of 
Cones producing a wabble that creates a crush 
ing effect on opposite sides reducing the bending 
moment and facilitating discharge. 
The Structure of the machine is such that it í 

may be very readily dis-assembled. The upper 
bearing ring section may be lifted off the top 
Crusher Section and the top crusher section taken 
from the lower one and the lower one taken from 
the upper Space ring. Similarly the cones Imay 5: 
be separated so that all the parts may be of such 
Size and Weight as may be handled readily under 
difficult transport conditions. Owing to this 
readiness of dis-assembling, broken parts may be 
leadily replaced or parts may be removed for 
repair. 

What I claim as my invention is: 
1. An Ore crusher having superposed converg 

ing and diverging crusher rings, a shaft concen 
tric therewith, and cones eccentrically mounted 
in offset angular relation to each other to rotate 
On said shaft and oscillate within respective 
rings, the axes of said cones being arranged at 
oblique angles in diverging relationship to each 
Other. 

2. In an ore crusher of the type having super 
posed separable converging and diverging crusher 
rings and a shaft concentric therewith, cones 
eccentrically and obliquely mounted to rotate on 
Said shaft in co-operative crushing relation to 
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said respective rings, the oblique axes of said 
cones having a substantially common focal point 
intermediate of the depth of the cones. 

3. In an ore crusher of the type having Super 
posed separable converging and diverging crusher 
rings and a shaft extending therethrough, 
crusher cones eccentrically and obliquely 
mounted on said common shaft for rotation rel 
ative thereto and co-operative with respective 
crusher rings, the obliquity of the axis of one of 
said cones being greater than the obliquity of the 
next succeeding cone, 

4. In an ore crusher of the type having Super 
posed converging and diverging crusher rings, 
and a shaft concentric thereWith, cones obliquely 
mounted to rotate on said shaft in co-operative 
crushing relation to said respective rings, the 
oblique axes of said cones crossing the shaft exis 
Within the axial length of the respective cones 
and each diverging therefrom to pass through a 
transverse plane at a point intermediately be 
tween the end extremities of said cones. 

5. In an ore crusher of the type having axially 
converging and diverging crusher rings disposed 
in axial progression and crusher cones disposed 
within and respectively co-operative with said 
crusher rings, the combination therewith of 
means for differentially tilting said crusher cones 
about the axis of the crusher rings including a 
drive shaft for said crusher cones having an axis 
fixed in relation to said crusher rings and ex 
tending therethrough. 

6. An Ore crusher having Superposed converg 
ing and diverging crusher rings, a shaft jour 
nalled centrally of said rings, a crusher cone ob 
liquely eccentrically mounted on said shaft to 
operate with a rotative tilting movement in re 
lation to the converging ring, and a Second 
crusher cone obliquely eccentrically mounted on 
said shaft to operate with a tilting rotative move 
ment in relation to the diverging ring, the eccen 
tric mounting of the crusher cones being such 
that as a point on the bottom edge of the lower 
cone is eccentrically tilted toward its cooperating 
ring a corresponding point on the bottom edge of 

3 
the upper cone is eccentrically tilted away from 
its co-operating ring. 

7. In an ore crusher having superposed con 
Verging and diverging crusher rings and a shaft 
concentric therewith, cones obliquely eccentric 
ally mounted to rotate about said common shaft 
on independent axes so that each is tilted and 
displaced relative to the other in co-operative re 
lation to its respective ring, Said cones each di 
verging downwardly in close-coupled relation, 
with the lower divergent end of the upper cone 
Overhanging the upper convergent end of the 
lower cone in telescopic non-contacting relation 
permitting the said relative tilting of the cones 
in their close-coupled relation while directing 
the crushed material from the upper cone over 
the Outer Crushing surface of the lower cone. 

8. An ore crusher having a peripheral crushing 
surface, a shaft mounted with its axis, in fixed 
concentric relation to the axis of said peripheral 
crushing surface, and a crushing member rotat 
able about an a Xis which is obliquely disposed to 
the fixed axis of the said shaft and which inter 
sects the shaft axis substantially centrally of the 
axial length of the crushing member, whereby 
said crushing member presents a substantially 
balanced double peripheral crushing co-opera 
tion with said crushing surface. 

9. An ore crusher as claimed in claim 8 in 
which the oblique axis is eccentrically offset from 
the shaft axis in addition to being obliquely re 
lated thereto. 

10. In an ore crusher of the type having super 
posed separable converging and diverging crusher 
rings and a shaft concentric therewith, the com 
bination therewith of cones obliquely mounted 
in oppositely offset relation to each other to in 
dependently rotate on said shaft and oscillate 
each about a zone substantially centrally of its 
axial length within its respective ring, the oblique 
mounting being such that a point on the bottom 
edge of the lower cone is tilted toward its co 
operating ring as a corresponding point on the 
bottom edge of the upper cone is tilted away 
from its co-operating ring. 

JACOB JOHANNES MORCH. 
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