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7o all whom it may concern:

Be it known that we, Jacos M. Smoru
and Ernesr E. Prerrer, citizens of the
United States, residing at Milwaukee, coun-
ty of Milwaukee, and State of Wisconsin,
have invented certain new and useful Im-
provements in Crushing Apparatus, fully
described and represented in the following

* specification, and the accompanying draw-
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ings, forming a part of the same.

This invention relates to improvements
in crushing apparatus of that type em-
ploying a swinging head and in which the
crushing pressure is produced or controlled
by centrifugal force.

It is one of the principal objects of the

invention to provide a crushing apparatus
adapted to fine crushing and capable of a
large capacity and a high ratio of reduction.

It is a further object of the invention to
provide a crushing apparatus that is more
economical to manufacture than existing
machines of a like capacity. :

With these general objects in view the in-
vention consists in the combinations, details
of construction and arrangements of parts
which will first be described in connection
with the accompanying drawings and then
more particularly pointed out. '

In the drawings:

Fig. 1 is a view in vertical cross section
of a crusher constructed in accordance with
the invention; :

Fig. 2 is a cross sectional view (enlarged)
taken on the line 2—2 of Fig. 1;

. . - . ? -
Fig. 3 is a sectional view taken on the line

3—3 of Fig. 2;
Fig, 4 1s an enlarged view of part of

- Fig. 1;
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Fig, 5 is a view in vertical section of part
of a crusher showing a modified construc-
tion; and o

Fig. 6 is a similar view showing a fur-
ther modification. _ '

Referring to the drawings, in the em-
bodiment of the invention here illustrated
as an example, a base 11 supports a casing
or shell 12 having sectional liners or con-
caves 13, This shell, with its liners, forms
the crushing chamber 14. T.ocated in the
crushing chamber and coacting with its con-

caves to crush the material is a ecrusher head
15. This head, as here illustrated, comprises
a conical head-center 16 on which is mount-
ed a conical mantle 17, a nut 18 securing the
mantle in place. With the construction de-
scribed the mantle may be made of a special
and hard metal and-may be readily re-
newed when desired. Secured to the bottom
of the head-center to close the latter and ex-
clude dust is a cover 9. Below the crush-
ing chamber is a discharge chute 10.

There is provided a universal suspension
for the crusher head which may comprise,
for example, a ball and socket bearing.
Although capable of various constructions,
in that illustrated in Fig. 1, the crusher
head-center 16 has a cylindrical shank 19

‘threaded at its upper end to receive a nut

20 by which the down thrust of the crush-
er head is taken by the ball and socket
suspension.  On the shank 19 below nut
20, is a suspension ball 21 seating in the
socket of a suspension block 22. This block
is supported by means of a flange 23 from a
hub 24 connected by arms 25 with a spider
26. Spider 26 is secured by bolts 27 or thé
like to a rim or flange 28 on the casing 12.
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In order to'vary the discharge opening .

of the V-shaped crushing chamber 14, the
vertical position of the crusher head may be
adjusted by varying the position of nut 20
in shank 19. To hold nut 20 in a given po-
sition a key 29 is provided.

The invention includes a weighted body,
which may, for example, be unbalanced, ro-
tatable within the crusher head and free to
shift is axis, the crusher head being ac-
tuated by this rotating body. While the un-
balanced body may have various construc-

_tions, in that illustrated as an example, "

mounted on a shaft 30 by means of a plu-
rality of splines 31 is a cage 32 to which is
secured. a flange 83. Cage 32 has a lug 34
and flange 33 has a similar lug 35. To these
lugs are secured variable weights 36,
notched, as shown in Fig. 2, to embrace part
of the lugs 384, 35. It will be clear from
Figs. 2 and 3 that the element comprisin,

cage 32, flange 83 with the weights arrange

as shown, is unbalanced with resgpect to its
axis of rotation. As a result, there is set
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up, upon rotation of shaft 80, an unbalanced
centrifugal force measured by the unbal-
anced weight and the speed of rotation.
There is provided a flexible driving con-
nection for rotating the unbalanced body
on its own axis. Although capable of va-
rious constructions, in the embodiment illus-
trated, shaft 30 is connected by a universal
joint 37 with an intermediate shaft 38.
This shaft, in turn, is connected by a uni-
versal joint 39 with a drive shaft 40. The
drive shaft 40 is driven by a high-speed

. motor 41 supported on a bracket 42 secured
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to the hub 24. With the construction de-
scribed, the driving connection can flex as
the axis of shaft 80 shifts during rotation.

Provision is made for centering the un-
balanced body in the crusher heag. While
this may be accomplished in various ways,
in the embodiment illustrated the cage 32
carries two ball-bearing races 45 spaced by
a ring 46 and the crusher head carries two
corresponding races 47, the lower race 47
being supported by flange 44 on cover. 9.
Rolling between the respective races are ball
bearings 48. When the unbalanced body is
rotated by the motor the centrifugal force
set up is transmitted to the crusher head
through the ball bearing connection de-
scribed and the crusher head is actuated.
By this movement of the crusher head, the
material fed to the crushing chamber 14
through the openings between arms 25 is
crushed. v

There is provided a dust and oil sealing
device for the ball and socket suspension of
the crusher head. Although capable of va-
rious constructions, as here shown as an ex-
ample, encircling the shank 19 is a stuff-
ing box 50 having a packing ring 51 which
is pressed against the shank by a gland 52.
The stuffing box has a flange 53 yieldably
clamped against the bottom of the bearing
block 22 by means of a ring 54 pressed
against the flange 53 by springs 55. These
springs bear against the heads of pins 56 se-

« cured to the bottom of block 22. As the
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shank 19 moves, the staffing box moves with

it but is at all times clamped against the

bearing block. The construction deseribed

excludes dust from the ball and socket bear-

ing and retains the lubricating oil in the
earing. ,

Structures embodying the invention in its
entirety include provision for a circulation
of oil through the crusher head, whereby the
ball bearings may be lubricated and the
crusher head cooled. As here illustrated as
an example, the cover 9 has a perforate boss
61 at its central point and in this boss is in-
serted a pipe 62 in telescopic relation with a
coupling 63. The coupling 63 is connected
by a flexible hose 64 and a coupling 65 with
a pipe 66 leading to a filter, pump or the
like (not shown). Carried by bracket 42,
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adjacent the top of shank 19 is an oil feed
pipe 67 leading from a source of oil (not

- shown). With the construction described,

oil delivered to the top of the shank 19 cir-
culates through shank and head-center 16
and out via pipe 62. The oil in its cir-
culation not only serves to lubricate the ball
bearings in the crusher head but also ab-
sorbs and carries away heat generated in op-
eration of the apparatus. :

In Fig. 5is illustrated a modified form of
universal suspension for the crusher head.
As shown, the shank 19 is threaded at the
top to receive a nut 70 bearing on a conical
sleeve 71 on the shank. This sleeve rests on
a washer 72 and is embraced by a bushing
73, both washer and bushing being carried
by a shouldered ring 74 supported by hub 24.

There is provided means for maintaining
the axis of the crusher head on the axis of
the apparatus. As here shown as an exam-
ple, fastened to the lower side of hub 24
(Fig. 5) is a flange 75. Between this flange
and a ring 76 are springs 77, the ring 76 rest-
ing on the top of a nut 78 threaded onto
shank 19. The pressure of springs 77 on
ring 76 is transmitted by nut 78 to shank
19 which, in turn, transmits it by nut 70 to
the sleeve 71, théreby forcing sleeve 71 down
against washer 72 and holding shank 19 on
the axis of the apparatus. Arms 79 on the
flange 75 engage lugs 80 on the ring 76 to
prevent rotation of the latter.

In Fig. 6 is illustrated a further modified
form of crusher head suspenion. As shown,
mounted in a shouldered suspension ring 81
carried by hub 24 is a resilient sleeve 82, of
rubber or the like, encircling the shank 19.

.The thrust of the crusher head is transmit-

ted to this rubber sleeve by a nut 83, thread-
ed onto the top of shank 19, and washers 84,
85. Between the washers is a guard plate
86 to keep oil away from the rubber sleeve.
The outer and inner cylindrical surfaces of
the rubber sleeve are formed with concave
recesses 87 to permit expansion of the sleeve
under pressure.

The operation of the apparatus will be
clear from the above without further de-
scription.

What is claimed is:

1. In a crushing apparatus, a crusher
casing forming- a  ecrushing chamber, a
weighted body rotatable on its own axis
and free to shift said axis under centrifugal
force developed during rotation, a flexible
driving connection for rotating said body,
and a crusher head having a universal sus-
pension and actuated by the rotating body.

2. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a weighted
body rotatable on its own axis and free to
shift said axis under centrifugal force de-
veloped during rotation, a flexible driving
connection for rotating said body, and a
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crusher head having a universal suspension

and actuated by the rotating body, the ro-

Emt&(li)le body being centered in the crusher
ead. »

3. In a crushing apparatus, a crusher cas-.
ing forming a crushing chamber, a weighted
body rotatable on its own axis and free to
shift said ‘axis under centrifugal force de-
veloped during rotation, a flexible driving
connection for rotating said body, a crusher
head having a universal suspension and ac-
tuated by the rotating body, and an annu-
lar ball bearing for centering the rotating
body in the crusher head.

4. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a crusher
head having a universal suspension, an un-
balanced body rotatable within the crusher
head and free to shift its axis, and 2 flexi-
ble driving connection for rotating said un-
balanced body on its own axis, whereby the
unbalanced body tends to shift its axis and
actuate the crusher head.

5. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a crusher
head hung from a ball and socket bearing,
an unbalanced body rotatable within the
crusher head and free to shift its axis, and
a floxible driving connection for rotating
said unbalanced body on its own axis, where-
by the unbalanced body tends to shift its
axis and actuate the crusher head. :

6. In a crushing apparatus, s crusher cas-
ing forming a crushing chamber, a crusher
head having a universal suspension, an un-
balanced body rotatebly centered within the
crusher head and free to shift its axis, and
a flexible driving conmnection for rotating
st unbalanced body on its-own axis, where-
by the unbalanced body tends to shift its
axis and actuate the crusher head.

7. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a crusher

‘thead having a universal suspension, an un-

balanced body rotatable within the crusher
head and free fo shift its axis, a flexible
driving coonection for rotating said unbal-
anced body, end annular ball bearing de-
vices for centering the unbalanced body in
the crusher head.

8. In s crushing apparatus, s crusher cas-
ing forming a crushing chamber, a crusher
hend having o universal suspension, an un-
balanced body rotatable within the crusher

5 head and free to shift its axis, a variable

woight for said unbalanced body, and a flex-
ible driving connection for rotating said un-
balanced body on its own axis, whereby the
unbaianced body tends to shift its axis and
sctuate the crusher head.

9. In a crushing spparatus, & crusher cas-
ing forming a crusher chamber, & crusher
head having a universal suspension, en un-
balanced body rotatable within the crusher

head and free to shift its axis, a drive shaft,

8

a connection including a universal joint be-
tween said drive shaft and the unbalanced
body for rotating the latter on its own axis,
and means for centering the unbalanced
body in the crusher head.

10. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a crusher
head having a universal suspension and in-
cluding a ‘hollow shank,.a cover plate on
the bottom of the crusher head, a rotating
body within the crusher head for actuating
the latter, a pipe for delivering oil to the
shank and crusher head and a pipe for
carrying away the oil.

11. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a crusher
head having a universal suspension. and in-
cluding a shank, a nut on said shank carried
by the supporting member of said universal
suspension, an unbalanced body, including a
splined shaft, rotatable within the crusher
head, a drive shaft, and a connection includ-
ing & universal joint between the drive shaft
and the splined shaft, the unbalanced body
being free to shift its axis and actuate the
crusher head. ’
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12. In a crushing apparatus, a crusher cas-

ing forming a crushing chamber, a weighted
body rotatable on its own axis and free to
shift said axis under centrifugal force de-
veloped during rotation, & flexible driving
connection for rotating said body, a crusher

head having a universal suspension and ac-
tusted by the rotating bedy, and a dust ex-

cluding device between the crushing cham-
ber and the head suspension.

18. In a crushing apparatus, a crusher cas-
ing forming a crushing chamber, a weighted
body rotatable on its own axis and free fo
shift seid axis under centrifugal force de-
veloped. during rotation, a flexible driving
connection for rotating said body, a crusher
head actuated by the rotating body, the
crusher head including a shank and having
a ball and socket suspension, and a yieldable
protector between the shank and a station-
ary part for excluding dust in the erusher
chamber from the ball and socket suspen-
sion.

14. A gyratory crusher comprising in 11

combination, & casing provided with an
inner crushing wall, an upright shaft sup-
ported within the casing for gyratory
movement, & crushing roller embracing said
shaft and positioned to cooperats with
said inner wall, and an unbalanced wheel
gocured to the shaft to impart gyratory
movement to the shaft and roller by the
unbalanced rotation of the wheel.

15, A gyratory crusher -comprising in
combination, a casing provided with an
inner crushing wall, an upright shaft sup-
ported at one end only for gyratory move-
ment within the casing, & crushing roller
embracing said shaft and positioned to co-
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operate with said inner wall, and an un-
balanced wheel mounted upon the shaft to
impart gyratory movement to the shaft and
roller by the unbalanced rotation of the
wheel. '

16. A gyratory crusher comprising in
combination, a casing provided with an
inner crushing wall, an upright shaft sus-
pended from an upper bearing to rotate in
the casing with, gyratory movement, a
crushing roller embracing said shaft and
positioned to cooperate with said inner wall,

~ and an unbalanced wheel secured to the
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shaft to impart gyratory movement to the
shaft and roller by the unbalanced rotation
of the wheel.

1% A gyratory crusher comprising in
combination, a casing provided with an
inner crushing wall, a hollow upright shaft
suspended from an upper bearing to rotate
in the casing with gyratory movement and

having a crushing surface surrounding the -

shaft and positioned to cooperate with said
inner wall, an unbalanced wheel secured to
the shaft to impart gyratory movement to
the shaft and roller by the unbalanced rota-
tion of the wheel, and a second shaft
mounted within the hollow shaft and rota-
table to operate the unbalanced wheel.

18. A gyratory crusher comprising in
combination, a casing provided with an
inner crushing wall, a shaft supported for
gyratory movement within the casing and
having & crushing surface surrounding the
shaft and positioned to cooperate with said
inner ‘wall, an unbalanced wheel rotatably
mounted upon the shaft to impart gyratory
movement; thereto by the unbalanced rota-
tion of the wheel, and means for rotating
said wheel upon said shaft.

19. A gyratory - crusher comprising in
combination;, a casing provided with an
inner crushing wall, a shaft suspended
within the casing for gyratory movement
and having a crushing surface surroundin
the shaft and positioned to cooperate wit
said inner wall, an unbalanced wheel rota-
tably mounted upon the shaft to impart
gyratory movement thereto by the unbal-
anced rotation of the wheel, and a driving
shaft having driving engagement with the

_ wheel but free from the weight thereof.

65

20. A gyratory crusher comprising in
combination, a casing provided with an
inner crushing wall, & shaft supported at
its upper end for free swinging movement
within the casing and having a crushing
surface secured to the shaft intermediate
the ends of the shaft and positioned to co-
operate with said inner crushing wall, and
weighted means upon the lower end of the
shaft and rotatable to impart gyratory
movement to the lower end of the shaft so
that the axis of the shaft moves in a path
{o generate a cone.

1,553,338

21. A gyratory crusher comprising in
combination, a casing provided with a ta-
pered inner crushing wall, a shaft suspend-
ed within the casing for gyratory move-
ment, a crushing surface surrounding the
shaft to-cooperate with the inner crushing
wall and tapered in the same direction as
the inner crushing wall, an unbalanced
wheel mounted upon the shaft to impart
gyratory movement theretor by the unbal-
anced rotation of the wheel, and means for
rotating said wheel. :

22. In a crusher, a casing forming a
crushing chamber, a crusher head within
said chamber, rotatable means maintained

“centrally within said head, and means for

unbalancing said rotatable means during ro-
tation thereof to gyrate said head relatively
to said casing. .

28. In a crusher, a casing forming a
crushing chamber, a crushing head within
said chamber, a rotary shaft maintained cen-
trally within said head, and means acting to
unbalance said shaft during rotation there-
of to gyrate said head relatively to said cas-
ing. ‘
24. Inacrusher,a casing forming a crush-
ing chamber, a crusher head within said
chamber, a shaft disposed centrally of said
head, an unbalanced weight rigidly attached
to said shaft, and means for rotating said
shaft.

25. In a crusher, a casing forming a crush-
ing chamber, a crusher head within said
chamber, said head having an upright cen-
tral axis, a shaft coaxial with said head, a
weight rigidly attached to said shaft eccen-
trically of said axis, and means for revolv-
ing said weight about said axis.

26. Ina crusher,a casing forming a crush-
ing chamber, a crusher head gyratable with-
in said chamber, an actuating shaft extending
downwardly and disposed centrally within
said head, an unbalanced weight rigidly at-
tached to said shaft, and means located
above said head for rotating said shaft.

27. In a crusher, a casing forming a crush-
ing chamber, a crusher head within said
chamber, an actuating shaft disposed with-
in said head, bearings for maintaining said
head and said shaft coaxial, an unbalanced
weight rigidly attached to said shaft, and
means for rotating said shaft. ' '

28. In a crusher, a casing forming a crush-
ing chamber, a crusher head within said
chamber, a universal support for said head
located above said chamber, an actuating
shaft disposed and maintained centrally
within said head, a weight rigidly attached
to said shaft eccentrically of the axis of said
head, and means for revolving said weight
about said axis.

29. Ina crusher,a casing forming a crush-
ing chamber, a crusher head within said
chamber, a universal suspension for said
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head located above said head and said
chamber, an actuating shaft disposed with-
in said head, bearings for positively main-
taining said head and said shaft coaxial, an
unbalanced weight rigidly attached to said
shaft, and means for rotating said shaft.
30. In acrusher,a casing forming a crush-
ing chamber, a crusher head within said
chamber, a rotary shaft disposed centrally

of said head, an unbalanced weight rigidly 10
attached to said shaft, and direct connected
driving means for rotating said shaft lo-
cated above said suspension.

In testimony whereof, we have hereunto
set our hands. '

. JACOB M. SHOLL.
- ERNEST E. PFEFFER.



