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10-Claims.
1

This invention relates to apparatus Tor erush-
ing relatively ‘hard material such as rock, ore,
and ‘the like, and more particularly to-what are
known as jaw crushers.

In my application Serial No. 447,258, filed June
16, 1942, of which this application is a division,
and which became Patent No. 2,380,419 on. July
31,1945, T have disclosed and claimed a novel jaw
crusher wherein both jaws receive their movement
from a single eccentric, one jaw being moved
thereby through a closed curved path while the
opposing jaw, moved indirecétly by the -game-eccen-
tric, is reciprocated -in “substaniially -a straight
line path. Among the many advantages possessed
by a crusher embodying said jnvention are: -o1ne,
the magnitude of the relative movement between
the crushing facesof the opposing’jaws s suybstan-
tially uniform throughout -and -as the relative
movement between the jawfaces is substantially
equal at the top of the jaws and-dt'the bottom ot
the jaws there is substantially ‘the same -amount
of erushing work throughout'their crushing ' faces;
two, the opposing jaws move the material-down-
wardly during the crushing act-and then rapidly
release ‘it to the action:of gravity at the precise
moment -when ‘the greatest possible ‘impetus ‘18
imparted toit by the downward movement of both
jaws: three, the movement of the Jjaws in the-di-
rection -of material flow is substantially equal to
the total relative approach of ‘the crushing faces
throughout. ‘In‘the preferred -embodiments dis-
closed in said applicdtion these advantages are
obtained -by keeping the-crushing faces of both
jaws at a substantially constant angle to‘the hori-
zontal throughout the -crushing cycle, using a con-
trol means for the-eccentrically-driven - aw which
is remote from the-crushing/face of said jaw.

Tt has been proposed in the patent ‘to Cock-
field, ‘No. 1,133,101, and :also in:the’' German Pat-
ent No. 306,017, to provide a crusher-in which each
of the two opposing jaws ‘is ‘provided with an
eccentric individual‘thereto atthe same end, while
the opposite ends of ‘the two jaws-are-each-under
the control of links-or the like, commonly ‘known

as fogeles, individual thereto. This arrangement <

results in a crushing stroke-of great magnitude at
the end where the eccentrics oppose each other
while ‘the opposite ends-under the. cortrol of the
toggles have a relatively smaill ‘crushing stroke.

Another disadvantage of this construction is that °
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the releasing movement is not.of the same charac-
ter.at the top and bottom of the jaws, it being Ob-
vious ‘that at the end -under the control -of ‘the
accentric the recession of the jaw faces after each
erushing stroke is much more rapid ‘than at the.
end under the control of the toggles. Moreover,
in this arrangement -the downward movement of
the jaws can only be approximately one hali of
the maximum total relative approach of the
crushing faces. |
Tt is an obiect of this invention to provide a
novel crusher wherein the opposing jaws-are each
moved by an ecceniric means individual thereto
and controlled by a‘floating mounting individual
thereto but arranged in such way that the above
referred to disadvantages are eliminated. |
‘Another object of this invention-is to provide a
novel -ecrusher wherein -each jaw ‘is moved by a
single reccentric means 4jndividual thereto coop-
erating with 'a .contirol means individual ithereto
but arranged in such way that the total relative
approach and recession of the crushing faces are
substantiglly uniform and-equal throughout.
Another.object.of this invention is:to provide a
novel ‘crusher -wherein the movements of relative
approach and recession of the jawfaces.are main-
tained -substartially uniform throughout without
use -of-the relatively long arm-or pairqof arms ex-
tending to -relatively remote -contrel means em-
ployed:in my:aforesaid parent:application.
Another object of this invention is to provide-a

‘novel crusher wherein the rocking movement -in

the -crushing face.of-one -jaw is offset by the op-
posite rocking movement in +the -crushing .face of
the other jaw to maintain substantially uniform
movements of-approach and recession throughout
their .crushing faces at all times similar to that
obtained by.embodiments.in my parent applica-
tion through.use.of other means.

Anocther object.of this invention is. to provide a
novel crusher of.the character referred to which
is actuated by two opposed eccentrics but wherein
the movement of the jaws in the direction of .the
material flow is substantially equal to the maxi-
mum total relative approach or recession of said
jaws. -

Another object of this invention is to provide a
novel crusher wherein the relative recession of the
jaw faces throughout is initiated at the moment
the greatest downward impetus is impazrted to.the
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material being crushed by the downward move-
ment of both jaws.

Another object of this invention is to provide a
novel crusher of the character referred to where-
by some of the advantages pointed out in iny
aforesaid parent application can be obtained by
using only two eccentrics. |

Another object of this invention is to provide a

novel crusher which will obtain the desired char-
acter of jaw movement without using more than

one eccentric with each jaw.
Another object of this invention is to provide &

crusher of the character referred to wherein the
control means and moving means for each jaw are
SO arranged as to produce a substantial mechani-

cal advantage. |
Another object of this invention is to provide a

crusher as above characterized which is simple in

construction, compact particularly in length,
strong and rugged, and highly efficient in opera-
tion. |

description.

The invention is capable of receiving a variety
of mechanical expressions only one of which is
shown diagrammatically on the accompanying
drawing, but it is to be expressly understood that
the drawing is for purposes of illustration only

and is not to be construed as a definition of the
limits of the invention, reference being had to

the appended claims for that purpose.

The drawing shows schematically one embodi-

ment of the present invention, reference being
had to my aforesaid parent case for details of
construction that may be used in embodying
principles which here can best be explained by
diagrammatic showing. In said drawing Fig. 1 is
a schematic elevation and Fig. 2 is a diagram to

illustrate the relative movements of the crush-:

ing faces.
As illustrated, the crusher has two jaws [0 and

I of any suitable size and construction provided

with crushing faces (2 and 13 of any suitable
character and so arranged as to provide a space
therebetween which decreases in width towards

the lower end thereof for receiving and acting on
the material to be crushed in conformity. with
principles well understood in the art. The crush-

ing face of each jaw is driven through a closed
curved path by an eccentric, {4 and 15 respective-
ly, or other suitable means, associated with the
relatively opposite ends of said jaws, said eccen-
trics being mounted on and driven by shafts 38
and 31 mounted in bearings on any suitable frame
(not shown).

Gt
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Other objects will appear from the follﬂwing |

2.
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suitable form of support yvieldable in the direction
of the length of each jaw may be employed.

While thie crushing faces [2 and {3 may be un-
interrupted so as to extend the full length of the
jaws proper, I prefer for some purposes to subdi-
vide the crushing faces into two or more pairs of
crushing faces as shown in the drawing, wherein
a second pair of crushing faces is provided at 24
and 29 with a grading device 28§ interposed be-
tween the two pairs of crushing faces for sepa-
rating the fines from the material operated upon
by the faces 12 and {3 before the coarser material
passes to the faces 24 and 25. The fines separated
by the grading device 26 may be led away through
any suitable passage 27. As the grading device
26 is mounted directly on the jaw {t not far from
1ts eccentric {5 it will be observed that it moves
through a closed curved path with the crushing
face of this jaw whereby the crushed material

o leaving the throat between the faces 12 and 18 is
- thoroughly agitated for separation of the fines

before the coarser material is delivered to the
action of the faces 28 and 285.

The two eccentrics are driven in synchronism
by any suitable intermeshing gearing as diagram-
matically indicated at 28 and 28, which gearing
may be driven in any suitable way as by motor,
belt pulley, chain drive, ete., on either shaft 30 or
21, | |
In operation the two jaws {0 and {! are driven
In synchronism by the eccentrics i4 and {5, the
two eccentrics having their eccentricities dis-
placed substantially 180 degrees with respect to
each other as illustrated so that under the action

. thereof the two jaws simultaneously approach

and simultaneously recede from each other in
unison. The crushing face of each jaw therefore
moves through a closed curved path at the end

. thereof driven by the eccentric as indicated at #
- In Fig. 2, but at the ends 16 and {7 the movement

is constrained to that of a relatively fiat arc by
reason of the floating mounting 18 and {9 as in-
dicated at e in Fig. 2. As both upper and lower

- ends of the two jaw faces are concurrently pos-

i
—

To support each jaw at the opposite end {6 or

IT from its respective eccentric there is provided

a floating or yieldable connection, 18 and 19 re-

- spectively, which may be of any suitable con-

struction and material. In the drawing these
yieldable connections extend from the jaws in

60

planes which are substantially at right angles to
the crushing faces. Even with both connections

in this position an ample crushing stroke is pro-
vided at the top and bottom of the crushing path
because the opposed jaw in each case has its ec-
centric in approximately horizontal alignment
therewith. -

As shown the floating mountings are in the
form of links pivoted to the members 0 and i/
at 20 and 21 respectively, and to the frame of the
machine, or other solid support, at 22 and 23 re-
spectively, and extending at substantially right
-angles to the lengths of the jaws. But any other

()

' sessed of cyclic and substantially straight Iine

movement the midpoint on each crushing face.
has a cylic movement of ¢/2 as shown in Fig. 2,
while the faces of both jaws are relatively ap-
proaching or receding throughout their upward
and downward movements. Thereby said jaws
have relative movements of approach and re-
cession which are approximaetly equal and sub-
stantially uniform throughout their areas. The
crushing faces throughout approach relatively
during the last half of their upward movement
and the first half of their downward movement,
after which they recede rapidly to release the
material to gravity until it is caught in the next
crushing stroke. The movement of relative re-~
cession throughout the jaw faces begins at ap-~
proximately that instant at which the jaw faces
have their maximum speed in the downward di-
rection and continues through the last half of
their downward movement and the Arst half of
their upward movement. «

Hence a crusher in conformity with the present
Invention possesses much of the improved opera.-
tion and advantages explained in detail in my
aforesaid application Serial No. 447,258 to which
Cross reference is made for details as to the con-.
struction, support, etec., of floatingly controlled
and eccentrically driven jaws which can be used
In embodying the present invention. It is to be
expressly understood, however, that the present

Iinvention is not limited to the use of details there-
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in-disclosed, as:any suitable construction of jaw;
driving means, floating .control, etc., can be used
in embodying the principles of the present.inven-
tion without departing from the spirit.thereof as
will now be apparent to those skilled in the art:
Refierence-is therefore to be had to the appended.
claims for-a definition . of the limits of the inven-
tion. | |

What is elaimed is:

1. Inr g crusher; the combination of’ cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to- provide-a path for
the: flow of material therebetween, means - for
driving the respectively-opposite ends of the jaws
to move the erushing fdce of each in a closed
curved path, each of said jaws including control
means cooperating therewith at a location remote
from its driving mesans and coacting with said
driving means to maintain the adjacent:portion

of said jaw moving approximately in:a flat:are, ¢

means for driving said driving. means.substantial-
ly in synchronism, and a grading means entirely
supported on one of said jaws to partake of the
full movement thereof and positioned in the path
of ‘material: passing between the faces of said
jaws.

9 I a. crusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to provide a path Ior

the flow of material therebetween, means for .

driving the respectively- opposite ends of the jaws
tg move the erushing face of each in a closed
curved path, each of said jaws including control
mesns cooperating therewith at a location remots

from ifs driving means and coacting with said -«

driving means to maintain the adjacent portion
of said jaw moving approximately in a flat are,
means for driving said driving means substantial-
ly in synchronism, crushing faces cf sald jaws
being subdivided into at least two pairs of coop-
erating crushing sections, and grading means en-
tirely supported on one of said jaws and disposed
between upper and lower sections of said faces,
said grading means delivering the coarse material
to the space between a pair of cooperating face
sections below said grading means.

3. Tn a crusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to provide a path ior
the flow of material therebetween, eccentric driv-
ing means operatively connected with and coop-
erating only with the relatively.opposite ends of
the respective jaws to move the adjacent portions
of the respective jaw faces in closed curved paths,
said eccentric means cooperating with said jaws
to move the jaw faces thereof in the direction of
material flow by an amount which is substantially
equal to the amount said faces are moved toward
and away from each other by said eccentric
means, means cooperating with the respective
jaws to effect bodily movement of the portions
thereof which are relatively remote from their
associated eccentric means in directions length-
wise of their crushing faces along approximately
straight lines, and means for driving said eccen-
tric means.

4 In a crusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to provide a path for
the flow of material therebetween, eccentric driv-
ine means operatively connected with and coop-
erating only with the relatively opposite ends of
the respective jaws to move the adjacent portions
of the respective jaw faces in closed curved paths,
said eccentric means cooperating with sald jaws

D.
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to. move the jaw faces thereof in the direction: of
material flcw by an amount which is substantial-
ly-equal to the amount said faces: are moved to-
ward and away from each: other by sald eccen-
trie means: mounting means cooperating with the
respective jaws at- portions thereof relatively -re-
mete from their eccentric means: to-effect bodily

- movement: of  the adjacent portiens of the jaw
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faces lengthwise of their crushing faces along ap-
proximately straight lines, and means for driving
said eccentric means.

5. In a erusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing - faces positioned- to provide a path for
the fiow of material therebetween, eccentric driv=
ing -means cooperating with each jaw only at the
relatively opposite ends thereof to move the gd-
jacent portions of the associated jaw faces Ix
closed curved paths and is move both jaws bodily
lengthwise of their crushing faces by an amount
approximately equal to their relative approach
and recession, control means cooperating with
each jaw at & portion thereof which is remote
from the associated eccentric means to restrain
tlie movement of the associated jaw face adja-
cent thereto to one along a relatively flat are,
and means for driving said eccentric meansg. sub-
staniially in synchronism.

6. In a crusher, the combination of cooperating
first and second crusher jaws having oppesed
crushing faces positioned to provide a path for
the fiow of material therebetween, eceentric driv-
ing means associated with the relatively opposite
ends of said jaws and control means. associated
with each jaw adjacent the driving means asso-
ciated with the other jaw to effect movement of
the jaw face associated with and adjacent to each
control means to one along a relatively flat arc,
said eccentric means cooperating with said jaws
to move the jaw faces substantially simultaneous-
ly toward and substantially simnultaneously away
from each other and to move the jaw faces bodily
in the direction of their length by an amount ap-
proximately equal to their relative approach and
recession, and means for driving saild eccentric
means substantially in synchronism.

7 Tn a crusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to provide a path for
the flow of material therebetween, eccentric driv-
ing means associated with the relatively oppo-
site ends of said jaws and control means asso-
ciated with each jaw adjacent the driving means
associated with the other jaw to effect movement
of the jaw face associated with and adjacent to
each control means to one along a relatively flat

are, said eccentric means cooperating with sald

jaws to move the jaw faces substantially simul-
taneously toward and substantially simultane-
ously away from each other and to move the Jaw
faces downwardly in the direction of material
flow during the last part of their relative move-
ment toward each other and the first part of
their relative movement away from each other,
and means for driving said eccentric means sub-
stantially in synchronism.

8 In a crusher, the combination of cooperat-
ing first and second crusher jaws having opposed
crushing faces positioned to provide a path for
the flow of material therebetween, an eccentric
driving means associated with each jaw, said Jaws
extending in opposite directions from their re-
spective driving means, said eccentric means
cooperating with said jaws to move their jaw
faces toward and away from each other with
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substantial simultaneify and to move said jaw
faces In the direction of their length by amounts

substantially equal to their relative approach and
recession, means for impressing an approximate-
Iy rectilinear movement lengthwise of its jaw face
on the portion of each jaw remote from its eccen-
tric driving means, and means for driving said
eccentric driving means substantially in syn-
-chronism., - |

9. In a crusher, the combination of cooperat-
ing first and second crusher jaws having opposed

crushing faces positioned to provide a path for

the flow of material therebetween, an eccentric
driving means associated with each jaw, said jaws
extending in opposite directions from their re-
spectivie driving means, said eccentric means
cooperating with said jaws to move their iaw
faces toward and away from each other with

substantial simultaneity and to move said jaw
faces In the direction of their length by amounts

substantially equal to their relative approach

and recession, means for impressing an approxi-
mately rectilinear movement lengthwise of its
Jaw face on the portion of each jaw remote from

its eccentric driving means, each of said last

named means including a control member dis-:

posed approximately in opposition to the eccen-

tric driving means associated with the other jaw,

and means for driving said eccentric driving
means substantially in synchronism. |

10. In a crusher, the combination of cooper-
ating first and second crusher jaws having opR-

posed crushing faces positioned to provide g path

for the flow of material therebetween, eccen-
tric driving means assoclated with each jaw, said

2,485,717
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Jaws extending in opposite directions from their
respective driving means, control means associ- -
ated with a portion of each jaw remote from said -
driving means and restraining the adjacent por-
tion of sald jaw to an approximately rectilinear
movement in a direction lengthwise of the jaw
Tace, said eccentric driving means cooperating
with said jaws to effect relative movement of

approach and recession of the jaw faces which
are approximately equal for the opposite ends

of said jaw faces and movements of the jaw faces
in the direction of material flow which are ap-
proximately equal to said movements of ap-
proach and recession, and means for driving said
eccentric means substantially in synchronism.

AMOS R. EBERSOL.
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