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UNITED STATES PATENT OFFICE.E‘

CHARLES 0. MICHAELSEN, OF OMAHA, NEBRASKA.

ROCK-CRUSHER.

1,063,889,

Application filed February 1, 1913,

Lo all whom it may concern.
Be it known that T, Crarces O. Micmart-
sEN, a citizen of the United States, and a

resident of Omaha, in the county of Doug-.

las and State of Nebraska, have invented
certain new and useful Improvements in
Rock-Crushers, of which the following is a
specification. ‘ :

My invention relates to machines for

reaking or crushing ore and the like, and it
is thie object thiereot to provide in a machine
of this kind means for actuating a paiv of
crushing-jaws so as to produce an oscillat-
ing movement of the jaws in which certain
portions thereof will remain at a substan-
tially constant distance from each other
while other portions of the jaws will move
toward and away from each other, the jaws
also having a certain sliding or rubbing
movement relative to each other.

Further objects of my invention are to
provide means for varying the amount of
movement imparted to the jaws, for chang-
ing the angular relation of the working
faces thereof, for compensating wear of the
working faces, for compensating and taking
up wear of the working surfaces of the ac-
tuating mechanism and for replacing at a
minimum expense the wearing parts of the
actuating mechanism. '

In the accompanying drawings IFigure 1
is o side view of a machine embodying my
invention, the adjacent fly-wheel of the ma-
chine being removed, Fig. 2 is a longitudinal
vertical sectional view of the machine, the
section being en the plane of the line a—a
of Fig. 4, Ilig. 8 is a horizontal sectional
view on the plane of the line y—y of Iig.
1, Fig. 4 is a transverse vertical section on
the plane of the line z—=z of Iig. 2, Fig. 5
is a detail section of the swinging-beam
and jaw-plate on the plane of the line o—o
of Trig. 2, and Tig. 6 is a detail plan view of
one of the connecting links for the rocking-
beam and swinging-beam.

In the construction shown I employ a

frame consisting of the side-pieces 1, each
of which has at the ends thereof the laterall y
extending flanges 2 and 8. The ends of said
flanges are machined smooth and placed to-
gether, and the two sides of the frame are

~secured together by transverse bolts 4 pass-

ing through the flanges, as shown.

The main or driving' shaft 5 extends
transversely through the frame near the
rearward end thereof, being journaled in

Specification of Letters Patent.
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boxes 6 disposed in suitable guideways in
the frame. Said boxes have slotted flanges
extending over the sides of the frame, bolts
7 being passed through the flanges, as
shown.  Adjusting-screws 8 are passed
through the end of the frame, and lining-
plates 9 are disposed in the guideways so
as to approximately fill the longitudinal
space therein not ocenpied by the boxes. By
changing the lining-plates 9 and manipulat-
ing the screws 8, the positions of the boxes
and the shatt may be varied longitudinally
of the frame for the purpose hereinafter set
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forth. On theends of theshaft 5 are carried? yq

fly-wheels 10, one” or both of which may be
used as a pulley or pulleys and connected by
belt with a suitable source of power. On
the central portion of the shaft is an ec-
centric 11, and around the eccentric is dis-
poscd the eccentric-slide 12, a roller-bearing
13 Dbeing placed between the eccentric and
the slide, as shown. The forward end of the
eccentric-slide is forked and passes slidably
over a block 14 which is pivotally mounted
on a transverse rod 15. The upper and
lower sides of the eccentric-slide have trans-
verse rectangular channels made therein and
in said channels are disposed the facing-
blocks 16 of which the sides remote from the
slide have transverse cylindro-segmental
concavities therein. In said concavities are
disposed the rocking-blocks 17 of which
both the upper and lower faces ave convex
and of cylindro-segmental form.  On the
onter faces of the blocks 17 are fitted the
rocking-slides 18 of which the oiter sur-
faces are flat and fit slidably against the fac-
mg-plates 19 seenred on the adjacent faves
of the horizontal portions of the levers 20
and 21, Said levers are connected to the
shafts 22 and 23, vespectively. The end por-
tions of saul shafts are journaled in bush-
ings 24 which pass through the sides of the
frame, the bushings having flanges at their
outer ends which are secured by screws to
the frame, as shown. The portions of the
facing-plates 19 between the levers and
rocking-stides are wedge-shaped, the plates
have slotted flanges overhanging the sides vf
the levers, and suitable screws are passed
through the slots in the flanges to secure the
plates to the levers. By adjusting the plates
longitudinally wear of the parts may be
commpensated. The rearward ends of the le-
vers 20 and 21 are connected to each other
by bolts 25 which pass slidably through lugs
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926 at the sides of the levers; springs 27 being.

disposed areund the lower ends of the bolts
so as to yieldably press the levers.toward
each other. The compression of the springs
may. be varied by means of the nuts 28.
On the front sides of the levers 20-and 21
are flat surfaces on which are secured the
flat facing-plates 29. Said plates are. slid-
ably engaged by the flat sides of the rock-
ing-slides 30, the opposite sides of the slides
bemng concave, and fitting upon the convex

-

surfaces of the blocks 31 which are set in

transverse rectangular channels in the rear-
ward side of the rocking-beam 32.

The beam 32 is mounted on a transverse
shaft 33 which passes through the central
“part of the beam and is journaled in bush-
ings 24 in the frame, similarly to tle shafts
92 and 28. On the front face of the rocking-
beam the transversely serrated jaw-plate 34
is secured by means of bolts, 35 passing
through the plate and the beam. A similar

' tjaw-plate 36 is secured by bolts 37 to the
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swinging-bean. 38 which is hung on a trans-
verse shaft 89. Said shaft is journaled in
bearing-boxes 40 which are held in suitable
guideways in the frame, the boxes having

slotted flanges which fit against the outer |

gides of the frame and are secured thereto-

by screws. passing through the slots. The
boxes 40 may be.adjusted longitudinally of
the guideways by means of screws 41 which
pass through the ends of the frame, as
shown in Iig. 8, lining-plates 42 being em-
ployed to fill in the spaces between the
boxes and the ends of the guideways.

The inver sides of the frame adjacent to
the rocking-beam and swinging-beam are
covered by plates 43 which aie preferably
of hard steel and smooth-surfaced. Through

- the lower ends of the beams are passed
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shafts 44 and 45 which extend through
arcuate slots in the plates 43, the slots being
concentric to the respective shafts 83 and 39.
The ends of the shafts 44 and 45 are con-
nected to each other by links each consist-
ing of two parts 46 and 47 having overlap-
ping serrated faces, and bolts 48 passing
through slots therein to hold the serrated
faces together. The length of the links may
be varied by securing the overlapping parts
in different relations to each other.

Upon the upper part of the frame.above
the rocking-beam and swinging-beam is dis-

posed a hopper consisting of the side-plates

49 and transverse plates 50 and 51. The

plate 50 is fixedly connected with the side--

plates, and the plate 51 is-connected thereto

by bolts which pass through longitudinai

slots therein, so that the position of the

- plate may be varied Jlongitudinally. The

lower portions of the plates 50 and 51 fit
against the arcuate upper ends of the rock-
ing- and swinging-beams and are provided
with packing-strips 52, arranged as shown

1,063,889

in Fig. 2 and secured to the plates by bolts
53, the upper ends of the bolts being covered
over by plates 54. .~ -~ .

Behind the hopper a cover-plate 55 is
placed across the top of the frame so as to
inclose: the actuating mechanism and pro-
tect it from dust and the like. As a further
medns of preventing. dust and abrasive ma-

terial frdm reaching the bearings and work-

ing sirfaces. of the actuating mechanism i
provide channels 56 in the sides of the rock-
Ing-beam, swinging-beam and jaw-plates,

‘adjacent to the plates 48. on the mner sides

of the frame: The upper ends of the chan-
nels are closed so as 1o prevent material

from the. hopper passing down into them,

and the lower ends are open so that any
material that may work badk from the
crushing-throat, between the sides of the
jaws and the plates 48, may, upon reaching
the-channels, pass down through them and
be discharged at the lower ends thereof. <

In the operation of the machine the ma-
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terials to be crushed are fed into the hop-

per and pass therefrom by gravity into the
throat ov crushing-space between the jaw-
plates carried on the adjacent faces of the
rocking-beam and swinging-beam. Rota-
tion ¢ the main shaft 5 causes a vertical
oscillating and longitudinal reciprocating of
the eccentric-slide, and also a slight tilting
movement thereof resulting from its en-
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gagement -with the pivoted block 14. The

vertical movements of the eccentric-slide are
communicated to the levers 20 and 21, the
tilting and longitudinal reciprocating move-
ments of the slide being permitted by the

‘oscillation or rocking of the. parts 17-and

18, and-the sliding movement of the latter
upon the facing-plates 19. The oscillating
movements of the levers 20 and 21 are com-
municated teo the rocking-beam through the
rocking-slides 80 and convex bearing-blocks

31. The movements of the lower end of the

rocking-beam 32 are communicated by the
connecting links between the shafts 44 and
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45 to the lower end of the swinging-beam 38. .

" The width of the throat between the upper

ends of the jaw-plates may be varied by ad- -

justing the position of the shaft 39 longi-
tudinally of the frame, a similar adjustment
being made 6f the hopper end-plate 51. The
width of the throat between the lower ends

115

of the jaw-plates may be varied by varying °

the length of the comnecting links between
the shafts 44 and 45. The same adjustments
will serve to compensate wear of the faces
of the jaw-plates. The movements imparted
to the. levers 32 and 38 by the actuating
mechanism are such that the width of the
lower end of the throat between the jaw-
plates is practically -constant, while the
width of the throat at the upper part thereof
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varies considerably, the upper parts of the -

jaws moving alternately toward and away

130
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from each other. There is also a certain
vertical movement of the .jaws relative to
each other, the lower end of the jaw 36 mov-
ing slightly upward while the adjacent end
of the jaw 34 is moving downwardly, and

.the latter then moving upward while the

10

“other is moving downwardly. This move-
ment results in a rubbing or scouring of the

materials between the jaws in the lower part
of the throat. - .

By varying the position of the main shaft
longitudinally of the frame the amount of

- movement imparted to the levers 20 and 21

~ may be variéd, the throw of the levers being
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increased as the main shaft is moved toward
the fulcrum-shafts 22 and 23, and decreased
as the distance from the fulcrum-shafts to
the main-shaft'is increased.

Now, having described my invention, what

T claim and desire to secure by Letters Pat-

ent is: » s :
1. In a°machine of the class described, a

-vocking-beam pivoted near ifs central part

on a horizontal axis, a swinging-beam piv-
oted near its upper end on an axis. parallel
to the axis of the rocking-beam, the lower

.ends of the beams being disposed adjacent to

each other, means pivotally connecting the

- lower ends of the beams to each other, means
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for actuating the rocking-beam about its

axis, means for varying the position of the
swinging-beam axis to change the angular
relation of the beams, jaw-plates. secured on
the adjacent faces of the beams, and means
for directing materials into the-space be-

. tween the jaw-plates.

2. Tn a machine of the class described, a
rocking-beam pivoted near its central part

on a horizontal axis, a swinging-beam piv-.

oted near its upper end on an axis parallel
to the first, means pivotally connecting.the
lower ends of the beams to each other, means

“for varying the length of said connecting

means, means for varying the position of the

‘swinging-beam axis toward and away from

the rocking-beam, and actuating means ‘en-

gaging the rocking-beamn on opposite sides

of the axis thereof. )

3. In -a machine of the class described, a
horizontal driving-shaft, an eccentric.car-
ried thereon, a tilting body disposed around
the eccentric, twollevers having horizontal
portions extending respectively above and
below the tilting body, the levers being ful-

2

grumed on axes near a horizontal plane pass-
ing through the axis of the driving-shaft,
sliding and rocking bearing members dis-
posed between the adjacent faces of the le-
vers and the tilting body, a rocking beam
pivoted at its central part on an axis dis-
posed near the lever fulecrums, the levers
having plane-surfaced parts adjacent to the
rocking - beam- above and below the axis
thereof, said lever parts being approxi-
mately parallel to the said portions of the
rocking-beam, and rocking and sliding bear-
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ing-members disposed between said lever -

‘parts and said portiors of the rocking-heam.

4. In a machine of the class described, a
driving shaft, an eccentric carried by the
shaft, a tiliing body dispesed around the
eceentric, two levers having horizontal por-
tions -extending respectively above and be-
low the tilting body, the levers being ful-
erumed on axes near a horizontal plane pass-
ing through the axis of the driving shaft,
sliding and rocking bearing-members dis-
posed between the adjacent faces of the le-
vers and the tilting body, a rocking-beam
pivoted at-its central part on an axis dis-
posed near the lever fulerums, rocking and
sliding bearing-members disposed between
the levers und the adjacent parts of the
rocking - beam above and Dbelow the axis
thereof, and means for varying the position
of the driving shaft toward and away from
the lever-fulerums to change the throw of
the levers caused by the eccentric and tilting
body. o '
5. In a machine of the class described, a
frame, beams mounted to oscillate between
the sides of the frame, jay-niembers on the

-adjacent faces of the beams, lining-plates se-
cured on the inner sides of the frame and

slidably engaged by the lateral edges of the
jaw-members, said plates inclosing the sides
of a vertical throat between the jaw-mem-
bers, and means forming channels in the
edges of the jaw-memnbers adjacent to the
lining-plates and extending parallel to the
adjacent faces of the jaw-members.

In testimony whereof I have hereunto sub-
seribed by name in the presence of two wit-

nesses. _ -
CHARLES 0. MICHAELSEN.
Witnesses:
D. O. BarneLy,
A. R. Mrreusrr.
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