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This invention relates to apparatus for crush 
ing relatively hard materials such as rock, ore, 
and the like, and more particularly to what are 
known as jaw crushers. 

It has heretofore been proposed to provide a 
Crusher including a stationary jaw and a mov 
able law actuated by an eccentric which cooper 
ates with the movable jaw at a point more or less 
remote from the throat or exit end of the space 
between the crusher jaws. In such a construc 
tion the frictional opposition to the fow of mate 
rial between the jaws presented by the face of the 
stationary jaw materially retards the rate at 
which the jaws may crush and feed material out 
through the throat. 

It has also been proposed in the patent to 
Youtsey, No. 1,936,742, granted November 28, 1933, 
to avoid the friction due to a stationary jaw face 
by actuating both of the jaw members from eccen 
trics and Synchronizing their movements so that 
both jaw faces move toward and away from each 
other and in the direction of material flow dur 
ing each cycle of operation. As the extent to 
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which the jaws may be speeded up depends on the 
rate at which the crushed material is discharged 
from the throat between the jaw faces, a struc-, 
ture of the character just referred to has the dis 
advantage that, because the movement of the 
jaws in the direction of material flow cannot ex 
ceed One half of the movement of the jaws in their 
relative approach or recession, the discharge of 
crushed material from the throat under the ac 
tion of gravity, supplemented by such motion 
as can be imparted to the material by the rela 
tively short movement of the jaw faces in the 
direction of material flow, is not adequate to 
materially increase the capacity of the crusher. 
The proposal has also been made to increase the 
movement of the jaw faces in the direction of 
material flow by adding a crank movement, but 
such increase can only be obtained in the device 
proposed by using additional driving means to 
Swing the jaws on their operating eccentrics as 
they move through the normal cycle produced by 
Said eccentrics, Such a construction as proposed 
has the disadvantage of high production, operat 
ing and maintenance costs because of its com 
plexity in multiple shafts, eccentrics, bearings, 
gears, etc. . 

It has also been proposed, in French Patent No. 
731,182, to combine a jaw actuated by an overhead 
eccentric and having a link mounting adjacent 
its opposite end with a second jaw movably 
mounted on parallel links and interconnected with 
the first named jaw so as to move therewith. 
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While possessing the advantage that only one ec 
centric is required to move both jaws, the char 
acter of movement introduced by such a construc 
tion is undesirable and inefficient, because the 
operative faces of the jaws have different relative 
movements at different parts thereof with an in 
termediate portion where there is little or no 
relative movement and a consequent tendency to 
hinder material flow. Furthermore, such a con 
struction causes the throat end of the operative 
faces of the jaw to move toward each other 
throughout the period when the jaw faces are 
moving in the direction opposite to that of mate 
rial flow. It has also been proposed in the patent 
to Symons No. 2,302,723 to combine a jaw actu 
ated by an eccentric and having a pivoted link 
pivoted thereto for controlling the movement 
thereof under the actuation of the eccentric, with 
a Second movable jaw mounted directly on said 
link, whereby both crushing faces rock with re 
spect to each other as they relatively approach 
and recede and thereby the magnitude of move 
ment of the upper end of the eccentrically driven 
jaw during the crushing strokes is materially less 
than that of the lower end of said jaw. 

It is an object of this invention to provide an 
improved crusher wherein the jaws are so oper 
ated that the rate of flow of the material between 
and away from the Crushing faces of the jaws 
may be materially increased and therefore the 
speed of crushing correspondingly increased. 
Another object of this invention is to provide 

an improved crusher wherein the jaws are so op 
erated by the means producing approach and re 
cession of their operative faces that the move 
ment of said faces in the direction of material 
flow may be materially more than one half of their 
movement of approach or recession and prefer 
ably on at least the same order of magnitude as 
the movement of Said faces toward and away from 
each other, so that a greater acceleration is im 
parted to the material while embraced by the 
jaws and greater impetus given to material on 
release at the throat between said jaws by the 
magnitude of the movement of their facés in the 
direction of material flow and hence the crushed 
material may be more rapidly and efficiently 
passed between said jaws and discharged from 
said jaWS. 
Another object of this invention is to provide 

an improved crusher as last characterized where 
in the operative faces of the jaws, following the 
end of the Crushing stroke, at which time the laws 
are moving at Substantially their maximum speed 
in the direction of discharge, and while the movea 

  



2 . . . . ... ', 2,880,419 . . . . . . . . . . . ' ' ' ' ' ' - . . . . . . . 

gent of said faces in the direction of material ..., The magnitude of a crushing stroke, involv 
flow is being continued, may be caused to move ing hard non-compressible material, is deter 
rapidly away from each other, so that while the mined by the amount of void space in that na-. 
erushed materialis under the momentum of the terial. As soon as the stroke has moved far 
imovement imparted by the jaws in the direction 5 enough to consume the void space the material 
of material flow, the throat between the operative 
faces of the jaws becomes freed of the crushed ... machine, will either stall or breakage may result. 
amaterial. . . . . . . . . . . . . . . . . . . . . . . Since the fines, gravitate to the bottom of the 
Another object of this invention is to provide passage between the jaw faces, where the jaws 

an improved crusher wherein one jaw is moved lo: are closest together, it is here that packing takes, 
by the other and yet the operative faces of their place. Therefore it is the amount of void space 
jaws are moving away from each other at least 
during the first half of the movement of said faces 
in the direction opposite to that of material flow... throat. It 

is. Another object of this invention is to provide 15 to provide means whereby fines created during 
an improved crusher of increased stroke, in the "...the crushing in an upper part of the passage bes. 

determines the spacing of the jaw faces at the 

direction of material. flow as produced by the tween cooperating jaw members can be removed. 

during each cycle of operation, so as to overcome 

means causing relative movements of approach before the material reaches the lower narrower 
and recession wherein the operative faces of the 
jaws considered as a whole have only, one move 
ment of approach and one movement of recession. 

is discharge end of the crusher may be much closer . 
than possible with jaw crushers heretofore pro 
Another object of this invention is to provide 

an improved crusher wherein the setting at the the inequality of action and obstruction to mate 
rial flow implicit instructures wherein the oper 
ative faces of the jaws have different portions, 25 disch " - . . . 
thereof moving toward each other at different. ... small the material can be crushed, has been 
periods in a single cycle of operation. . . . . . so decreased that the ratio of reduction may be 
Another object of this invention is to provide So, increased in many... cases that secondary 

an improved device of the type last characterized crushing becomes unnecessary. . . . . . . . 
wherein the operative faces...of said jaws ap-30 Another object of this invention is to pro 
proach smoothly to effect a crushing action dur-I-' vide an improved crusher, employing a pair of 
ing the last half of their movement in the direc-, ... movable jaws, one of which approaches and re 
tion opposite to that of material flow and the cedes with respect to the other to effect crush 
first half of their movement in the direction of sing and feeding movements of the material flow 
material flow. . . . . . . . . . . . . 35ing between said jaws to carry into effect the 
Another object of this invention is to provide ... foregoing objects, and wherein all movements of 

an improved crusher of the type last character- both jaws are effected from a single means for 
ized wherein the operative faces of said jaws driving one of said jaws in a cyclic motion. . . 
move in the direction of material flow during . Another object of this invention is to provide 
the last half of their relative approach and the 40; an improved crusher of the type characterized 
first half of their relative recession. . . . . . . . Wherein downward flow of the material by grav 

... Another object of this invention is to provide ... ity follows rapid acceleration of the material 
an improved crusher having the jaws so operat by the movement of the faces of the jaws under 
ed that one of said jaws oscillates in or nearly the action of the means producing the crushing 
to a straight line generally, parallel to the direc- 45 stroke...' ... . . . . . . . . . . . . . tion of material row and the other of said jaws. Another object of this invention is to provide 
has a cyclic movement toward and away from an improved crusher of the type last character 
the first named jaw with substantially no rock- ized wherein the jaws are so moved that the 
ing movement, so that the angular relationship momentum of the material imparted during the 
between the operative faces of said jaws remains so crushing stroke, aided by the force of gravity 
substantially constant. on Said material, as the throat opens, produces 
Another object of this invention is to provide a more free and more rapid flow of material from 

an improved crusher as last characterized where- the throat of the jaws than heretofore obtained. 
in one of the jaws has a cyclic movement im- . Another object of this invention is to provide 
parted thereto and moves the other jaw in syn-iss an improved crusher of the type characterized 
chronism therewith so as to effect the foregoing Wherein rubbing of the material against either 
objects. s - . . jaw face by reason of the relative movement 
Another object of this invention is to provide of the other jaw.face is minimized so as to re 

an improved crusher of the type characterized duce wear on said jaw faces and increase the 
wherein one of the jaws has imparted thereto a so life thereof... . . . . . . . cyclic motion under the control of a relatively . . Another object of this invention is to provide 
long arm floatingly mounted at a distance from an improved crusher of the type characterized 
the operative face of said jaw to minimize the ... wherein one of the jaws moves in a substantially 
rocking movement of said jaw. rectilinear path while the other jaw moves bod. 
Another object of this invention is to provide sily toward and away from said first named jaw 

an improved crusher of the type last charac- in a closed curved path which is so controlled 
terized wherein the operative faces of two mov. as to avoid undesirable relative rocking move 
able jaws retain a substantially constant angu- ments between the operative faces of said jaws 
lar relationship. and thereby avoid the existence of areas at the 
Another object of this invention is to provide to operative faces of Said jaws at which maximum 

an improved Crusher of the type employing a crushing action does not take place and the de 
plurality of Synchronously moving jaws with a sired flow of the material between said jaws is 
grading device associated and movable with a impeded. ... " 
cyclically movable jaw to facilitate separation. Another object of this invention is to provide 
of the fines from the coarser material. 75 an improved jaw crusher which can be operated 

, begins to pack and if the stroke continues the . . 

; in the lower, narrower zone of the crusher which . . . . 
throat. It is another object of this invention, 

Zones, whereby the setting of the jaws at the 

discharge end of the crusher, determining how 
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entering the crusher or after it is discharged 
from the throat between said jaws, and whose to crush material at higher speeds than jaw 

crushers heretofore proposed. . . . . . . . . . 
Another object of this invention is to provide 

an improved jaw crusher as last characterized 
which is so constructed and arranged that su 
perior balanced conditions are obtained. . . . . 

5. fines from the coarser material. - 
invention also provides one or more grading de 

3 

cyclic movement facilitates separation of the 
The present 

vices interposed between upper and lower pairs 
Another object of this invention is to provide 

an improved crusher which is of simple design 
and relatively low. cost of production, operation 
and maintenance, and yet which is highly ef 
ficient-in Operation... . . . . 
Other objects of the invention will appear as 

the description thereof proceeds. . . . . . . . 
Stated broadly, the present invention provides 

a crusher having a pair of relatively movable 

o 

of crushing faces so that fines may be removed.... 
from the crushed material at intermediate points 
in the passage of the material through the 
crusher and therefore, as the lower crushing 
faces are operating on coarser material with 
larger voids, the faces, may be placed more 
closely together for a given magnitude of . 

jaws the movement of whose-crushing faces in 
the direction of material flow as produced by 
the means causing relative movement of ap 
proach and recession is materially more than . 
half of the magnitude of their relative movement 
during the crushing stroke, and preferably on 
the same order as the crushing stroke, said jaws 

crusher stroke. Thereby the ratio of inlet open 
ing to discharge opening in the crusher may be 
greatly increased, so that the crusher can take 
large. material for crushing and still assure the 
desired fineness of the material when dis 

20 

having means for so coordinating the relative 
movements thereof...that, considering successive 
quadrants of movements: from what is the 

the first quadrant of movement said faces cap 
proach each other relatively to provide the last 
half of a crushing stroke while a simultaneously 
moving in the direction of material flow; during 
the second quadrant of movement said faces con 

25 
twelve o'clock position on a clock dial, during 

30 

tinue to move in the direction of material-flow 
but recede relatively from each other so as to 
discharge the material freely from the throat 
at the exit end of the space between said faces : 
with the aid of the momentum-attained by the 
material during its movement in said first 
quadrant; during the third quadrant of move 
ment said faces move in the direction opposite 
to that of material flow. While continuing to move 4 
apart relatively; and during the fourth quadrant 

pended claims for that purpose. 

ures, 

charged. ... . 
... The invention is capable of receiving a variety 
of mechanical expressions, some of which are 
illustrated on the accompanying drawings, but 
it is to be expressly understood that the draw 
ings are for purposes of illustration only. and are 
not to be construed as a definition of the limits 
of the invention, reference being had to the ap 

Referring in detail to the drawings wherein 
the same reference characters are employed to 
designate. corresponding parts in the several fig 

Fig. 1 is a central vertical longitudinal section 
through an embodiment of the present inven 

Fig.2 is a top plan view of the embodiment of 
Fig. 1, partly in section; . . . . . . 

Fig. 3 is an end view. of the notion-in parting 
... member which forms a connection between the 

4. 

of movement said faces approach each other 
relatively smoothly to "grip and initiate crush 
ing movement. ... Owing to the extent of move 
ment of said faces in the direction of material 
flow, which lasts for substantially, a semicycle, 
the material being crushed has imparted thereto 
a very considerable momentum which is con 
tinued into the last half of said movement, and 
during which the faces are rapidly receding from 
each other, so that when gravity starts to: act as 
a discharging force the material already has a 
high rate of movement in the downward direc 
tion. Thereby the crushed material may be dis 
charged at high speed from the throat, the speed 
of the jaws may be greatly increased, and the 
capacity of the crusher correspondingly aug 
mented. - ... ." . . . ; , . " 

While - the aforesaid movements of the faces 
may be effected by driving said jaws separately 
but synchronously as will hereinafter appear, 
the preferred embodiment, in the interest of 
economy and efficiency, employs an eccentric to 
drive one of said jaws and means operated by 
said jaw for operating the other of said jaws, 
preferably oscillating the same in nearly if not 
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quite a straight line, and the movement of the 
first named jaw is controlled by a relatively long 
arm floatingly mounted relatively remote from 
the operative face of its jaw to minimize rock 
ing of said jaw on its eccentric. . . . . . . . . . . 
The present invention also provides, in as 

sociation. With a cyclically movable jaw, a grad 
ing device such as a screenior the like, upon 
which the material is received either before i 

70 

side frames of the machine. 
be driven in any well known manner from any 

Ijaws of the crusher, showing the yieldable con 
hecting means on the end of said member insec 

Fig. 4 is a partial sectional view taken along 
the line 4-4 of Fig. 3; . . . . . . 

Fig. 5 is a partial end view of a means for at 
taehing one of the yokes, which extends for 
Wardly from the first crusher jaw, to a yieldable 
strap carried by the frame of the machine; 

Fig. 6. is a side view of the attaching means 
shown in Fig. 5 and viewed in the direction of the 
arrows in Fig. 5; ' . . . . . . . . . . 

Fig. 7 is a diagrammatic view of another en 
bodiment of the present invention; . . 

Figs. 8, 9 and 10 are additional diagrammatic 
views of other embodiments of the present in 
vention; and ... : . . . 

Fig.11 is a diagrammatic view illustrating the 
relative movement of points on the jaw faces. . 

Referring to the drawings, particularly to Figs, 
1. and 2, the frame of the machine, which may 
be supported on and from any suitable rigid 
base, is shown as comprising side-plates f0 and 
2 rigidly held in spaced relation by any suitable. 
means such as a number of crossed connecting 
bolts f4. Extending substantially centrally, and 
horizontally through the frame, and adjacent 
one end thereof, is a drive shaft. 6...which is , 
mounted in appropriate bearings carried by the 

This shaft may 

suitable source of power mounted on or con 
nected to the shaft, such as an electric motor 
or an engine of any-appropriate type, the drive 
being transmitted to the shaft 36 by any suit 
able means as gearing, belting, etc. One or 
more flywheels ft may be provided on the drive 

  



4. 
shaft f8, and are here shown as positioned out 
side of the side plates and 2, perform 
ing their usual function. 
As shown in Fig. 1, shaft 6 is provided with 

means for moving one of the jaWS of the crusher 
in a cyclic path, i. e., a path in which any selected 
point on the jaw moves in a closed curve, said 
driving means preferably taking the form of an 
eccentric 8 mounted in a bearing extending lon 
gitudinally through the body 29 of the corre 
sponding crusher jaw. The details of such driv 
ing means may be those now commonly used in 
the art for driving the jaws of jaw crushers. 
The inner face of the crusher jaw body 20 is 

preferably flat, and Secured thereto as shown is 
a relatively flat removable jaw face, which may be 
made of any Suitable wear-resisting material such 
as manganese steel. As is well known in the art, 
the operating face 22 may be vertically fluted or 
ribbed or otherwise formed, as shown at 24 in 
Fig. 2, to facilitate the Crushing operation. This 
plate 22 may be secured to the crusher body 2C in 
any appropriate manner as by a number of bolts 
26 along the upper and lower edges of the plate 
and body, and also along the side edges thereof 
if necessary. A top plate 28 may be bolted to the 
crusher body and have a downwardly extending 
lower end to bear against the upper end of the 
Crusher plate to give it additional support, and a 
Similar bottom Supporting Strip or plate 29 may 
be likewise used in a similar manner. 
Mounted on the frame of the machine between 

the side faces thereof is the other crusher jaw 
body here designated 30, and while this second 
crusher jaw body 30 may be independently driven 
in Suitably coordinated relationship with the first 
referred to jaw body, as by an eccentric or other 
Suitable means for producing the cyclic motion 
hereinafter described, this crusher jaw body 33, 
to avoid the use of a Separate eccentric or the 
like, is preferably connected with the jaw body 
20 in Such a manner, as hereinafter described, 
that movement is imparted to the jaw body 30 
from the drive for the jaw body 20. But while 
the jaw body 20 moves bodily in a cyclic or closed 
curved path toward and from the jaw body 39, in 
movements of relative approach and recession 
with respect to the jaw body 30 to provide the 
crushing and recession strokes, Said jaw body 20 
also having upward and downward movements 
as hereinafter explained in detail, the jaw body 
30 preferably has motion in a nearly if not quite 
rectilinear path. 

ASSociated with Said ja:WS and their driving 
means are also means for coordinating or Syn 
chronizing the motions of Said jaWS as herein 
after explained in detail, said means preferably 
taking the form of a relatively long arm asso 
ciated with the jaw body 20 and floatingly 
mounted at its end remote from said jaw, to con 
trol the motion of Said jaw with respect to its 
driving means and minimize the extent to which 
Said jaw rocks on its driving means. 
The inner face 32 of crusher jaw body 3) is op 

posed to the inner face 22 of the jaw body 20, and 
if desired the operating surface thereof may be 
provided on a removable plate similar to plate 22, 
or Said operating face may be integral With the 
body 30 of the jaw as is also true of jaw 20. In 
either event, it is desirable to have the working 
face of this jaw made of some abrasion-resisting 
material Such as manganese steel, and the inner 
face 32 of the jaw 30 as shown is fluted vertically 
to provide longitudinal ridges 34 to facilitate the 
crushing action. 
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2,380,419 
As shown in Fig. 1, the working face 22 of the 

jaw 20 is substantially perpendicular to the hori 
ZOntal, While the working face 32 of the jaw 30 is 
slightly inclined therefron, or may be slightly 
curved, so that the two working faces converge 
downwardly toward one another to constitute a 
throat at the lower end of the space between said 
jaWS. While the jaw face 32 is thus somewhat 
inclined, it may be said that the two jaW faces are 
Substantially vertically disposed in the sense that 
they provide a path for the flow of material 
therebetween under the influence of gravity, 
Attached to the opposite sides of the jaw 28 are 

Substantially triangular-shaped arms or yokes 
40, here shown as extending forwardly from the 
crushing face 22 thereof on the opposite sides of 
the jaw 30 and between the side frame members 
0 and 2. The inner end or base of each yoke 43 

is Suitably flanged and connected by a bolt or 
bolts 42 to the jaw 20, the bolts being shown as 
paSSing through cylindrical collars 34, in the 
form illustrated in Fig. 2, which collars are here 
ShOWn as formed integrally With the sides of the 
fixed jaW 20 adjacent the upper and lower ends 
thereof. The base of the yokes. 40 may also be 
bolted to flanges along each side of the jaw 2) if 
desired. 
As shown in Fig. 1, the top and bottom edges of 

each yoke 40 converge toward the apex end 46 of 
the yoke, where the yoke is provided with a float 
ing mounting, by which term as used herein, is 
meant a mounting which permits relatively free 
movement in One direction during normal crush 
ing operations but Substantially opposes material 
movement in a direction at right angles to said 
first named direction except as the movement in 
question is Substantially arcuate. In the form 
here shown, Said floating mounting is provided by 
a yieldable connection with the frame of the 
machine, the details of this yieldable connection 
being shown in Figs, 5 and 6. In general, this 
yieldable connection is such that while horizon 
tal movement of the forward or apex end of the 
yoke is permitted, Substantial vertical movement 
thereof is prevented, whereby the crushing face 
22 of the jaw. 20 will move bodily in a closed 
curved path toward and from the jaw face 32 
While said jaw face 22 is moved upwardly and 
down Wardly as hereinafter explained. Because 
of the relatively remote disposition of the fioating 
mounting or yieldable connection at the end of 
the arm formed by the yokes 40 from the jaw 
face 22 and particularly its discharge end and also 
from the eccentric which drives the jaw 26, as 
compared with the distance of the eccentric from 
the jaw face 22 or more particularly the discharge 
end of the operative face of jaw 20, undesirable 
rocking of the crushing face of the jaw 20 is pre 
vented. Consequently, the jaw 20 is so controlled 
by Said floating mounting cooperating with said 
jaw through Said arm that its crushing face 22 
maintains the desired substantially constant an 
gular relationship with the opposed jaw face 32 
throughout all movements of the jaw 20, without 
any substantial pivoting action of the yoke such 
as to cause an undesirable rocking of the face of 
jaw 20. In other words, owing to this floating 
Control, the magnitude of movement of the upper 
end of jaw face 22 is Substantially the same as 
that of the lower end of said face, all points on 
the face 22 having a crushing stroke which is 

stantially equal to the throw of the eccentric 
8. 
In the machine illustrated in the drawings, 

the point of connection of the yoke with the 
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frame of the machine is spaced from the 
center of the eccentric a multiple of the distance 
from the center of the eccentric to the crushing 
face of the jaw, this distance: being shown as on 
the order of four times the distance from the 
center of the eccentric to the crushing face of the 
jaw 20, but this ratio may be varied, the ratio of 
4. having been selected as merely exemplary of 
the order preferred therefor. This relatively re 
mote location from the face of the jaw of the 
point of connection of the yoke with the frame, as 
compared with the distance between the center of 
the eccentric and the jaw.face, is important be 
cause it insures that the movement of the jaw 
face in an up and down direction, i. e., at a sub 
stantially right angle to the length of the yoke, is 
nearly equal to the throw of the eccentric, there 
by insuring maximum jaw face movement in this 
direction. While the eccentric has been shown 
as on the remote side of the jaw from the floating 
connection, it is apparent that the eccentric may 
be on the near side of the jaw as hereinafter ex 
plained, the ratio of distances preferably being 

S 
resulting from the operation of the eccentric 8 

10 

5 

20. 

maintained on the same order as referred to, and 
in this latter relationship, by suitable selection of 
the ratio, up and down movement of the jaw face 
may be increased with respect to the magnitude 
of the eccentric throw so that the movement of 
the jaw faces in the direction of material flow, as 
hereinafter explained more fully, may be made 
larger than the eccentric throw. 

Referring again to Fig. 1, each of the ends, 46 
of the respective yokes 40 is rigidly secured in any 
suitable manner to two L-shaped cross connect 
ing plates 50, and bolted between said plates in 
the form shown is a thick vertically disposed 
strap 52 of yieldable and preferably resilient ma 
terial, such as a rubber composition or the like, 
which extends laterally throughout the space 
between the respective yokes 40. Extending be 
tween the end extensions 54 and 56 of the side 
plates to and 2, respectively, are two additional 
spaced, L-shaped members 58 fixed at their ends, 
as by welding or bolting, to plates 60, which in 
turn are secured, as by bolts 62, to the inside faces 

25 

is controlled from a remote point by a floating 
connection to the fixed frame structure, and this 
control is such that any vertical movement of 
the ends 46 of the yokes 40 is substantially re 
sisted and movement of the yokes at this point is 
enforced to be substantially horizontal. Hence, 
by this arrangement, and in cooperation with the 
functioning of the eccentric 8, together with its 
position adjacent the jaw 20, said jaw, and its 
crushing face 22 move bodily in a closed curved 
path both toward and away from the jaw; 30 
and its face 32, and upwardly and downwardly, 
while the plane of the operating face .22 of the 
jaw. 20 maintains a Substantially constant angular 
relationship to the horizontal throughout all of 
such movements of the face 22. By reason of the 
springs, TO, however, the jaw 20 may, in an emer 
gency, beforced from its normal path of move 
ment without injury to the machine; that is, as 
Sunning a foreign body that cannot be Crushed, 
such as a piece of metal, between the jaws, the 
working parts of the machine will not be injured 
hecause when the foreign body reaches the lower 
areas of the jaws below the driving shaft, the 
yieldability of the springs 70 permits the jaw 20 
to turn about its shaft in a manner not occurring 
in ordinary operations, but sufficient to release 

30 

35 

the foreign body without...injury to the machine. 
Referring to Figs. 5 and 6, one manner of se 

curing the apex ends of the yokes 40 to the yield 
able strap. 52 is illustrated... As shown in Fig. 5, 
the end of each yoke 40 carries an extending, pin 
f56, and Secured around this pin is a removable 
strap. 58 having a longitudinal opening for the 
pin 56, the strap being integral with a collar 60 
having a conical socket. 62 extending at right 
angles to the length of the pin 56. There is a 

40 

of the extensions 54 and 56, respectively. The 
strap 52 extends upwardly between the vertical 
flanges of the L-shaped members 58, and at the 
upper edge of the strap it is held between a third 
set of L-shaped members 64 of length substan 
tially equal to the members 52 and 58. The upper 
end of the strap 52 is bolted between the vertical 
flanges of the members. 64, and vertically disposed 
bolts 66 extend between the horizontal flanges of 
the angle members 58 and 64, there being a plu 
rality of such bolts... extending across the ma 
chine and between the two said flanges as shown 
in Fig. 2, and each bolt 66 carries a yielding com 
pression spring 70 interposed between said hori 
zontal flanges. The mid portion of the strap 52 
may be strengthened by one or more plates 72 
arranged on opposite sides thereof and held to 
gether in any suitable way as by bolts extending 
through the strap, as shown in Fig. 1. “. . . 
The strap 52 is of such material, dimensions 

and strength, and it is so arranged, that it sub 
stantially resists vertical stretching or compres 
sion during normal operation of the machine. 
However, at zones 74 between the upper and lower 
ends of the plates 12 and the lower and upper 
extremities of the angle members 64 and 50, 
respectively, the strap 52 is not rigidly held, and 
hence at these points the strap is yieldable to 
flexia limited extent in the direction of the yokes. 
By this arrangement, movement of the jaw 20 
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conical bolt 64 secured in the socket 62, and the 
inner end of said bolt. has a flange 66 which 
may be secured, as by welding, to an angle mem 
ber 88 attached to the horizontal flange of the 
angle member 50. The arrangement of parts, 
shown in Figs. 5 and 6, is duplicated on opposite 
sides of the machine for eachyoke. . . . . . . . 
As before referred to, the jaw 30 is preferably 

So connected to the jaw 20 as to have movement 
imparted to it by said jaw 20. A suitable arrange 

I ment is shown in detail in Figs. 3 and 4. First 
referring to Fig.1, however, it will be noted that 
the lower arm of each yoke 40 adjacent its inner 
end has a downwardly extending plate 80. Suit 
ably secured as by welding or bolting to the inner 
face of each of these plates is a sleeve'82 having 
a central web 83 (Fig. 3) forming upper and lower 
chambers 84 and 86 having curved inner walls. 
There...is a central opening.88 extending through 
the web. 83. Similar sleeves 90 are secured to the 
opposite outer side walls of the jaw 30 about mid 
way, the height thereof. . . . . . . 
As shown in Figs. 1 and 2, there are elongated 

openings 94, through the lower arms of each of 
the yokes 40 adjacent to the inner ends thereof 
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and on each side of the jaw 30 is positioned a 
motion imparting rod 96. The lower end of each 
rod has secured thereto a circular flange OO which 
is spaced somewhat from the lower edge of the 
sleeve 82. In the lower chamber 86 of the sleeve 
82, between the web 83 and the inner face of the 
flange 00, is a yieldable bushing if 0 , of molded 
rubber or other suitable material, and the rod 96. 
extends through the central opening 88 as well 
as through a central opening in the rubber bush 
ing OA. There is also a second flange 02 fixed 
against upward movement on the rod 96 by bear 

  



6 
ing against a tapered portion 04 on the rod 98, 
and this second flange 2 is slightly spaced from 
the upper end of the sleeve 82, while a second and . 
Similar bushing 08, of molded rubber or other 
Suitable material, is disposed in the chamber 84 
between said flange 62 and the web 83 with the 
rod. 96 extending through a central aperture 
in Said bushing. The upper end of the rod 93 is 
COnnected to the Sides of the Second jaw 30. Sub 
stantially centrally of the height thereof by means 
which may be identical with those previously de 
Scribed at the lower end of the rod 96, including 
the Webbed sleeve and yieldable bushings. 
As indicated in Fig. 3, the lower sleeves 82 may 

be secured in any suitable manner, as by welding 
at 50, to the inner faces of the downwardly de 
pending plates 89 carried by the lower arms of the 
yokes 40. The upper sleeves 90 on the connecting 
rod 96 may be secured in a similar manner to 
the opposite outside faces of the jaw 30, but in 
order to maintain the connecting rods 96 in ver 
tical planes, channel members 52 having side 
webs of proper width may be interposed between 
the Side Walls of the jaws 38 and the shells of the 
upper sleeves 90. These shells may be welded as 
at 54 to the connecting webs of the channel 
members, or otherwise attached thereto, and the 
side WebS of said channel members may be sini 
larly Welded to the jaw 30. 
By the arrangement just described When the 

movable jaw 20 moves through its curved path of 
motion said jaw, by reason of the described con 
nection between the lower arms of the yokes 40 
and the sides of the jaw 3), will have imparted 
thereto a reciprocating motion, by which is meant 
motion back and forth along the same or approxi 
mately the same line, in Synchronism with the 
cyclic motion of the first jaw 29. The downward 
movement of the jaw 3 will be substantially 
coincident with the downward movement of the 
jaw 20, and upward movement of the jaw 3D will 
be correspondingly coincident with the upward 
movement of the jaw. 20. However, while one par 
ticular means for interconnecting said jaws so that 
they move upwardly and downwardly in unison 
as referred to has been described with consider 
able particularity, it is to be expressly understood 
that any other suitable means for driving the 
jaw 30 from the jaw 29 may be employed. 
The arms of yokes 40 have been shown as ex 

tending forwardly from the crushing face 22 of 
the jaw 20 and in the direction of and beyond the 
second jaw face, this arrangement having a num 
ber of advantages as previously referred to. It 
is to be understood, however, that more broadly 
considered the principle of the present invention 
may be employed in a machine in which the arms 
carried by the first jaw and which are yieldably 
connected with the frame as hereinabove de 
scribed may extend from the first jaw in direc 
tions other than that illustrated in the drawings 
as will be apparent from further embodiments 
of this invention to be described. 
As before referred to, the jaw 30 is preferably 

So controlled that the movement imparted there 
to is one of reciprocation in a nearly if not quite 
rectilinear path. In the form shown, the rear 
face of the jaw 30 has extending horizontally 
across the same, and adjacent the upper and low 
er ends thereof, spaced parallel grooves 0 and 
in said grooves are received for pivotal move 
ment the inner ends of upper and lower pivot 
plates 2, such plates having a length. Substan 
tially equal to the width of the jaw 39 and being 
of substantially the same width and parallelly 
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disposed. The outer edges of the plates 2 are 
Supported for vertical pivotal movement in simi 
lar upper and lower grooves 4 and 6 which 
extend across the inner faces of horizontal Sup 
porting blocks if 8 rigidly mounted on the frame 
of the machine. The opposite pivoting edges of 
each plate 2 are rounded, in the form shown, 
on an arc whose center is midway along the width 
of the plates as viewed in Fig. 1. By this ar 
rangement the movement of the jaw 39 is re 
strained so that any point on the working face 
32 of this jaw moves upwardly and downwardly 
along the same straight line so long as the extent 
of movement is not such as to bring the point of 
contact between each end surface of a plate ff2 
and its cooperating Working face off of Said arc. 
However, by providing knife-edged or other suit 
able Surfaces of contact between the opposite 
ends of the plates 2 and the corresponding 
faces on the jaw 30 and blocks 8 the move 
ment of the jaw 30 may depart slightly from a 
precise rectilinear path, the plates, 2 constitut 
ing a parallel motion linkage whereby the face 
of the jaw 30 remains always parallel to itself. 
By varying the length or angularity of said plates 
even precise parallel motion may be departed 
from, but the jaw 30 preferably has such a mo 
tion that it oscillates along nearly if not exactly 
a path in which its face is at all times parallel to 
itself. Thus while the jaw 20 moves in a closed 
curved path, the movement of the second jaw 30 
is substantially that of reciprocation, and this 
change of movement or dissimilar paths are per 
mitted by the yieldable connection between the 
jaws as previously described. Hence the jaw 3) 
dos not move bodily toward and away from the 
jaw 20, but merely oscillates along a substan 
tially straight line path which is roughly parallel 
to the direction of material flow while the rela 
tive approach and recession of the jaws toward 
and away from each other are effected solely by 
the cyclic movement of the jaw 20. 

In Order to hold the jaw 30 against the plates 
2 a tie rod 20 is shown as connected to a 
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bracket on the outer face of the jaw 30 and fixed 
to the frame of the machine in any suitable man 
ner as by a bracket at 2. It is preferable to 
yieldingly hold the jaw 39 against the plates 2 
and for this purpose the tie rod 20 may be 
spring mounted within a cylinder 22 so that a 
yielding outward pull is applied to the jaw 30 
to hold it against said plates 2 while permit 
ting reciprocating movement of said jaw. 

In the form shown, a number of additional bolt 
holes 23 are provided in the extension plates 54 
and 56 whereby the plates 60 carrying the angle 
members 58 may be adjusted to various positions 
to change the direction of the restraining in 
fluence at the outer ends of the yokes 49. By 
altering the position of these plates 69, the mo 
tion of the jaw 20 may be varied to some extent. 
The spacing of the jaw 30 from the jaw 28 

may be adjusted by varying the horizontal posi 
tion of the lower end of jaw 30. For this pur 
pose, the position of the lower plate 2 may be 
changed toward or from the crushing face 32 
by the insertion or removal of Shins 30 between 
the lower block 8 and an angle member 32 se 
cured to the frame and Supporting the toggle 
block 8 and said Shins. Additional Shins 34 
may be provided around the Opposite ends of the 
bolts 36 which extend through the block 3 and 
hold it rigidly against the angle member 32. 
These bolts extend through the additional cross 
frame members 38, in the form shown, and the 



position of the block 118 can be varied by chang 
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ing the shins from their positions in the angle 
member 32 to a position outside the frame angle 
member 38. The upper block: 8 is shown 
similarly supported by bolts extending through 
cross frame angle members 39, and while; this 
upper block is not shown as equipped with shins 
or other equivalent means, if it is: necessary to 
adjust the same such shins may be provided in 
the manner previously described in connection 
with the lower block 18. The bolts. 40 which 

5. 

7. 
ment of approach occupying substantially the, 
lasts half of their upward movement and first: 
half of their downward movement, while their 
relative movement of recession occupies. Sub 
stantially the last half of their downward move-, 
ment and the first half of their upward move 
ment. To express it otherwise, the operating 
faces are moving as a Whole downwardly in the 
direction of material flow during the last half 

10. 

secure the upper block if 8 may be conveniently. 
used for suspending the spring cylinder, 22 for 
the tie rod. 20, as by means of the bracket or 
strap 2 shown in Fig. 1. . . . . . . . . . . . . . . 
Referring to the operating or working face. 32 

of jaw 30, it is shown as progressively flared out 
wardly adjacent its upper end, as at 42, to widen 
the opening.into which the material may be fed. 
The central portion of this crusher face con 
verges downwardly, in a plane 144. At the lower 
end of plane 44 the operating face may be pro 
vided with further progressively beveled areas as 
shown at 46, until the lower portion of these 
areas become almost parallel with the face. 22 of 
the jaw. 20. However, any other suitable: shape 
of jaw faces. may be used. . . . . . . . . . 
As shown in Fig. 1, there is an additional pair 

of plate grooves 41 extending across the rear 
face of the jaw 30 below the grooves if 0. These 
additional grooves may be used if it becomes nec 
essary to reverse the position of the jaw end 
for end when the lower portion of the crushing 
face becomes worn. If this provision for rever 
sibility is thus desired, the upper and lower. 
areas, 42 and 46 of the jaw.face may be: iden 
tically beveled or flared so that either may func 
tion at the top or bottom of the jaw. . . . . 
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of their relative approach and first half of their 
relative recession, and moving in the direction 
opposite to that of material flow during the last. 
half of their relative recession and first half 
of their relative, approach. . . 
Thus considering the eccentric i8 with its 

maximum eccentricity at the position of twelve 
on a clock dial, and remembering that as illus 
trated the jaw 20 is moving in a counterclock 
wise direction, during the first quadrant of move 
ment Said jaW faces are relatively approaching 
but moving downwardly; during their second 
quadrant of movement the faces continue their 
downward movement but they are, relatively re-: 
ceding; during the third quadrant of movement 
the faces continue their relative recession and 
start moving upwardly; and during the fourth 
quadrant of movement the faces complete their. 
upward movement and initiate their relative ap 
proach to.start the crushing stroke. . . . . . . 
The: foregoing is diagrammatically illustrated. 

in Fig.11 wherein like reference characters cor 
relate: the parts to corresponding parts in Fig. 1 
(but a larger eccentric throw is assumed to pro 
portionately, increase the size of the orbit dia 
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In operation, rock is continuously fed into the 
opening between the crushing faces and power 
is applied to the shaft its to, move the same 
rapidly, in a counterclockwise direction as viewed 
in the drawings. The operating, or working faces 
of the jaws form a hopper-like chamber as: il 
lustrated, the side walls of the hopper being 
provided by the vertical plates between the con 

grams), and wherein is shown the orbits of move 
ment of the uppermost point, midpoint and low 
ermost point on the face. 22 of jaw. 20, during 
one complete cycle of movement, Inasmuch as 
the face 32 of jaw. 30 is constrained to move up 
wardly, and downwardly...with the yokes 49 while 
the character of its movements is determined by. 
the plates: 2, no diagrammatic indication of 
the movement of points on the face 32 has been 
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verging arms of the yoke. 40, in lateral align 
ment with the space between the working-faces 
of the jaws. By reason of the location of the 
eccentric. 8 or equivalent drive in the jaw. 20 
closely adjacent to the crushing face. 22 as well 
as the manner in which the movement of the 
jaw 20-is controlled by the floating mounting 
at the free ends of the yokes. 40, the crushing 
face. 22 moves bodily in a closed curved pathito 
ward and from the crushing, face:32, while simul 
taneously moving upwardly- and downwardly. 
There is: substantially 'no rocking or pivoting 

50. 

attempted. because, owing to... the substantially. 
straight line movement introduced by the par 
allel linkage f2, every point on the face 32 is 
traveling in substantially. a-straight line. How 
ever, as the face. 32 is thus moving, in its up 
Ward and downward movements, in synchronism 
with the corresponding. movements of face 22, 
it, is to be, borne, in mind that, in the diagram. 
depicted in Fig; 11 the uppermost point, mid 
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action at the face. 22, and therefore it is: main 
tained in substantially constant langular rela 
tionship with the horizontal. during its move 
ment. Simultaneously with the movements of 
the jaw 20 the jaw:30 is noved upwardly and 
downwardly in a substantially rectilinear path 
the upward and downward movements of the 
operating faces of the two jaws being simul 
taneous and of substantially the same magnitude 
by reason of the interconnection r between the 
two jaws, although their paths are dissimilar. 
Throughout the movement of both jaws; their 
entire faces, considered as a whole, have sub stantially a semicycle during which the two jaw 
faces are relatively approaching and substan 
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tially a semicycle during which the two jaw 
faces are relatively receding, the relative move 75 

and lowermost points on face 32. 

point and lowermost point of the face 32 are 
substantially in horizontal alignment:at all times. 
with the corresponding points on face 22, so 
that at any instant in the cycle of operation of 
the cooperating jaws the then location of the 
uppermost point, midpoint and lowermost point 
on the face 32 can be determined by projecting 
horizontal lines from the points. then reached 
by the corresponding points on face .22 in their. 
orbital: diagrams, and where such horizontal 
lines intersect. the straight line. delineating the 
movement. of face. 32 substantially. determines 
the instantaneous location of the uppermost, mid 

Therefore, the movement of the operating 
faces of the jaws in the direction of material 
flow is. Substantially equal. in amount so that 
relative motion to cause grinding and wearing 
between the operating faces is substantially. 
avoided. At the same time the motion of the 
Operating faces in the direction of material fiow 
lasts, for a substantially semicycle, during the . . 
last half of the crushing stroke and the first half 
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of the recession stroke. Therefore, during the 
last half of the crushing stroke a substantial 
momentum is imparted to the material being 
crushed in a downward direction, and at the 
close of the crushing stroke, at which time the 
jaws are moving at substantially their maximum 
speed in the direction of discharge, said jaws 
relatively recede rather rapidly so as to free the 
crushed material at the throat of the Space be-, 
tween said jaws. Whereby said material may flow 
freely from the throat under the nonentum of 
Said down Ward movement. While this initiation 
of rapid recession of the jaw faces at their dis 
charge end at the moment of greatest downward 
Speed facilitates the clearing of the throat at 
the lower end as explained, it is to be further 
noted that even in the upper zones of the jaw 
faces the rapid recession of the jaws at this 
moment of greatest downward acceleration of 
the jaw faces throws the material in those up 
per zones a further distance downward than 
would be accomplished if gravity alone were the 
only force moving the material on its way 
through the crusher. Then during the first half 
of the time when the jaws are moving in the 
direction opposite to that of material flow, they 
continue to move apart relatively. 
As before explained, the magnitude of the 

crushing stroke that can be used in crushing hard 
non-compressible material is determined by the 
amount Of Void Space in that material, because as 
Soon as the stroke has moved far enough to use 
up the void spaces, the material begins to pack so 
that if the stroke continues the machine would 
either stall or break. The fines gravitate under 
the Crushing action to the lower portion of the 
space between the Operating faces of the jaws, 
and it is therefore at the throat where the jaws 
are closest together that packing is most likely to 
take place. However, the present invention pro 
vides a highly efficient means to avoid packing 
by scattering the material in the finishing zone 
and moving the crushed material rapidly out of 
the throat. As compared with structures hereto 
fore proposed employing jaws both of which move 
in the direction of material flow but by reason of 
the operating mechanism employed the magni 
tude of this movement cannot exceed one half of 
the relative movements of approach and receS 
sion, the present invention provides a movement, 
in the direction of material flow which is mate 
rially greater than one half of the movement of 
relative approach or recession, preferably on the 
order of that movement, without use of additional 
driving means. 
material acquired during the last part of the 
crushing stroke and immediately thereafter is on 
the order of twice that heretofore obtained so 
that when the jaws start to recede relatively, at 
which time gravity begins to act on the crushed 
material released at the throat, said material al 

Hence the momentum of the É 
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ready has a relatively high speed on which the 
acceleration of gravity is superimposed. 

Furthermore, as will be apparent, the speed at 
which pressure jaws can be operated depends 
upon the rate at which the crushed material may 
be discharged from the throat. If such material 
when released is accelerated only by gravity, 
starting from zero speed, the jaws cannot be 
brought back toward each other on the next 
crushing stroke in so short an interval of time that 
the gravity-fed material has not accelerated 
sufficiently to get clear of the approaching jaWS. 
The present invention, however, by substantially 
doubling the distance of movement in the direc 
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tion of material flow over what is obtained when 
the magnitude of motion in the direction of mate 
rial flow is Only half the crushing stroke, doubles 
the distance (assuming the same magnitude of 
Crushing Stroke) during which the material is 
being rapidly accelerated downwardly by the jaws 
before the jaws start to open to permit gravity to 
act, whereby the material is positively and rapidly 
impelled out of the throat between the jaws. This 
not only enables the jaws to be speeded up but 
the increased speed in turn increases the accel 
eration of the material. Therefore the accum 
ulative effect is a relatively large and dispropor 
tionate increase in the capacity of a crusher em 
bodying the present invention. 
The present invention also enables the oper 

atting Surfaces at the throat to be brought more 
closely together. The fineness of material leav 
ing the crusher is a function of the spacing of the 
jaw surfaces at the throat, but with structures 
heretofore proposed the tendency to pack at the 
throat due to the Smaller percentage of voids and 
therefore the limitation on the magnitude of the 
stroke, has made impossible as close spacing of the 
Surfaces at the throat as is desirable. The present 
invention enables the Surfaces at the throat to be 
set at a fraction of what has heretofore been con 
sidered feasible, thereby enabling finer as well as 
more rapid crushing. Additionally, the foregoing 
can be accomplished without decreasing the size 
of the inlet opening to the space between the 
crusher faces, so that the crusher may still oper 
ate upon relatively large pieces. In other words, 
the ratio between the inlet and outlet openings in 
the passage between the crusher faces can be 
materially increased by reason of the present 
invention. 
By reason of the connection between the two 

jaw members the face 32 not only moves up 
wardly and downwardly in Synchronism with the 
movements of the face 22, but in the embodiment 
shown, the face 32 reciprocates back and forth 
in a substantially straight line, which may be ex 
actly a straight line when the members 2 are 
constructed as heretofore explained, or by use 
of a parallel linkage motion comparable thereto 
the face 32 will always remain parallel to itself. 
However, it is to be expressly understood that the 
invention is not limited to movement of the face 
32 in an exactly straight line or maintenance of 
exactly parallel relationship, because, by some 
variation in the length of the elements 2 or in 
their angularity, some departure from a straight 
line or parallel linkage movement may be pro 
duced While retaining much of the advantage of 
the present invention. Therefore, the reference 
herein to Oscillatory movement of the jaw face 
32 is to be understood as embracing Small de 
partures from the movements obtained when a 
parallel linkage or straight line mechanism is em 
ployed as illustrated. 

During the last half of the movement of the 
jaw faces in the direction of material flow they 
are receding relatively because the eccentric is in 
the second quadrant above referred to. This 
movement of relative recession is continued into 
the third quadrant above referred to, during 
which the jaw faces are moving in the opposite 
direction to that of material flow, and hence the 
material is not being moved contrary to the nor 
mal direction of flow under gravity during this 
period prior to the initiation of the next crushing 
stroke. 
The improved operation above described, and 

particularly the increased movement of the jaw 
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faces in the direction of material flow, is obtained 
by the same mechanism as produces the relative 
movements of approach and recession, so that 
the difficulties and complexities incident to the 
Superposition of a crank motion on top of the 
motion imparted to jaws by a plurality of eccen 
trics has been avoided. Furthermore, in the 
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preferred embodiment so far described, the entire 
relative movement of the jaws toward and away 
from one another is due to the movement of the 
jaw 20 under the action of its eccentric, and while 
the jaw 30 moves up and down in Synchronism 
with the jaw 20, it has little or no movement 
transversely with respect to its operating face, 
and its entire motion is obtained from the move 
ments of the jaw 20. It will also be noted that 
in conformity with the present invention the ec 
centric of the jaw 20 is disposed closely adjacent 
to the operating face of said jaw where the full 
movement of the eccentric is available for moving 
the face of this jaw. At the same time the use 
of a relatively long arm with a floating suspension 
at the end thereof relatively remote from said 
jaw face enables the jaw to be so controlled that 
it has very little rocking motion on the eccen 
tric-in other words, the jaw is so controlled that 
its operating face maintains a position which is 
always substantially parallel to itself. Hence the 
movement of portions of the operating faces to 
ward each other while other portions of said faces 
are moving away from each other has been sub 
stantially eliminated. At the same time, the 
yieldable character of the floating mounting en 
ables the jaw 20 to turn on the eccentric in the 
event that a noncrushable piece of material en 
ters the space between the jaw faces below the 
eccentric, whereby breakage of the machine is 
avoided. . . . . . 
The importance of removing fines from the 

material so as to avoid packing has heretofore 
'been pointed out. For every cubic inch of fines 
removed there will be an additional cubic inch 
of void space between the coarser particles avail 
able to permit a crushing stroke of greater mag 
nitude than would be possible, if the fines re 
mined in the crushed material. Thus the elimi 
nation of the fines before the material reaches 
the throat of the space between the faces of the 
jaws means that the jaw faces at the discharge 
end may be set much closer than has heretofore 
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been possible while the magnitude of the crusher 
stroke may be retained. As this enables finer 
crushing the ratio of reduction effected by a pair 
of cooperating jaws may be sufficiently increased 
so as to eliminate the need for a secondary crush 
ing action. . . . . . . . . . . . . . . . . , , 
An important feature of the present invention 

includes the provision of means for extracting 
the fines that are created in the upper. Zones of 
the space between the jaw.faces, so that only the 
coarser material moves into crushing relationship 
with the lower zones of said crushing faces. Ow 
ing to the presence of larger, voids between the 
particles the operating faces of the jaws may be 
set much closer together at these lower zones, and 
therefore finer crushing obtained without de 
creasing the size of the opening at the inlet end 
in which the material to be crushed is introduced 
into the space between the crusher jaws. . 

Fig. 7 illustrates diagrammatically an embodi 
ment of the present invention which includes 
means for removing the fines, in the course of 
the traverse of the material between the operat 
ing faces of the jaws and which, in the preferred 
embodiment, takes advantage of the cyclic move 
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9 
ment of the eccentrically operated jaw to facili 
tate the removal of the fines. To facilitate un 
derstanding of the invention this embodiment, 
and succeeding embodiments to be described, 
have been shown only diagrammatically, but it is 
to be expressly understood that the construc 
tion of the component parts may be the same as 
more particularly described in conjunction with 

, the embodiments of Figs. 1 and 2, or any other 
suitable construction of component elements may 
be employed. 

Referring in detail to Fig. 7, jaw 70 is driven 
from an eccentric T analogously as the jaw 20 
of Figs. 1 and 2, while the second jaw 72 is con 
strained to move in a substantially straight line 
by means of parallel motion links 73 which cor 
respond with the plates ff2 of Figs. 1. and 2. 
Jaw 70 is mounted on an elongated arm or yoke 
f74 which at its free end 75 is shown as provided 
with a floating mounting here diagrammatically 
indicated as a link 16 pivoted on the frame at 
77. In this embodiment the jaw T2 is moved 

up and down synchronously with the jaw 70 by 
links 78 pivoted to the arm or yoke 14 at f 79 
and to the jaw 12 at 80, like links 78 being 
employed at opposite sides of the machine, 
As here illustrated the operating faces of the 

jaws 70 and f 72 are divided into two portions 
8t, 82 and 83, 84, the jaw faces 8 and 83 
being on the jaw 70 and the jaw faces 82, 84 
being on the jaw 12. As apparent from the draw 
ings, each of the spaces between the pairs of co 
operating faces 8.f, 82 and 83, 84 are inclined 
toward each other to produce throats at 85 and 
f86. Mounted on the jaw 70 below, but in align 
inent with, the throat 85 is a grader device in 
the form of a screen f 87 adapted to receive the 
'discharge from the throat 85. As the Screen 
187 is mounted on the jaw 70, it will partake of 
the same cyclic movement as heretofore described 
'as possessed by said jaw. TO. 
are removed from the crushed material by means 

The fines Which 

of...the screen 87 may flow from the Crusher 
through passage f88 while the coarser material 
is delivered from the screen 87 to the inlet 89 
to the space between the Second pair of cooper 
rating faces 83, 84. 
3. Thus at an intermediate point in the traverse 
of the material through the crusher the crushed 
material is delivered from the throat. 85 to the 
grader screen 87. As the faces 18, 82 and the 
faces 83, 84 and the grader device, 87 are 
mounted on jaws: having movement as here 
tofore described in detail with respect to the 
movement of Figs. 1 and 2, the characteristic 
operation above explained applies equally to this 
embodiment. During the first and second 
quadrants of movement above referred to, the 
jaw faces 8 f and 82 are moving downwardly 
in synchronism to impart momentum to the 
material being crushed, and then during the 
'second part of this movement in the direction 
of material flow the faces 81, 82 are moving 
rather rapidly. away from each other to free 
the material at the throat. 85 to the action 
of gravity Superimposed upon the momentum 
already imparted to the material. Hence the 
crushed material is delivered at relatively, high 
speed from the throat. 85 and received by the 
grader Screen 8. As this screen is also in 
motion, partaking of the same cyclic motion as 
the jaw 10, the fines are quickly cleared 
through the passage 88, while the coarser.na 
terial flows into the inlet 89 of the space be 
tween the faces 83, 84 where this materialis 
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Subjected to a further crushing action. As the 

, characteristic-voids between the larger particles 
have been largely cleared of the fines, surfaces 
83 and 84 may be set more closely together 

at the throat 86 and while still using the same 
magnitude of Crushing stroke a finer Crushing 
is obtained. The crushed material is then again 
delivered from the throat 86 at high Speed in 
conformity with the principles above discussed. 
Hence finer crushing can be obtained While the 
ratio between the area, at the throat 86 and 
the inlet 90 may be made several times larger 
than was heretofore considered feasible. 
The embodiment of Fig. 7 also shows as within 

the broader aspects of the present invention the 
use of additional grader elements for separating 
the fines from the coarser material, to take ad 
vantage of the cyclic movement of the eccen 
trically driven jaw in order to facilitate grading 
of the material, and Which may be used With 
any of the other embodiments described. As 
here illustrated a screen 9 is mounted in any 
suitable way as by brackets 92 and 93 so that 
fines may be discharged from the material being 
delivered to the inlet. 9, and another grader 
device 94 is shown as Suitably nounted, as by 
brackets 95 and 96, for separating the fines 
from the coarser material delivered from the 
throat f86, as may be desirable if said coarser 
material is to be subjected to a further Crush 
ing action. 
The embodiment of Fig. 8 illustrates the use 

of a plurality of grader devices operating be 
tween Successive pairs of Crushing faces. AS 
here shown, the faces of the jaws 7 and 72 
are provided with three pairs of crushing faces 
29, 20 and 22, 203 and 204, 205 which define 
the spaces leading to throats respectively indi 
cated at 26, 267 and 28. Below and aligned 
With the throats 26 and 2 are grader Screens 
209 and 20 for separating the fines and deliver 
ing the coarser material to the inlet to the Space 
between the succeeding pair of jaw faces. The 
fines So Separated are Withdrawn through paS 
sages 2 and 22. 
pairs of cooperating jaW faces and tWO Sets of 
intermediate grader devices have been illus 
trated in this embodiment, it is apparent that 
the number may be increased to any desired 
extet in accordance With the crushing action 
desired, and for some purpose a fewer number 
of grader devices than pairs of crushing faces 
may be used without departing from the broader 
aspects of the present invention. 

Figs. 9 and 10 illustrate diagrammatically yet 
other embodiments of the present invention to 
show both the incorporation of the aforesaid 
grading means in Crushers and also to illustrate 
other features of the invention as previously 
referred to. 
In the embodiment of Figs. 1 and 2 the rela 

tively long arms or yokes 40 are shown as ex 
tending on the opposite side of the jaw face 22 
from the body 29. This is not essential, as the 
arms or yokes may extend on the opposite side 
of the eccentric from the jaw face as shown in 
Fig. 9, wherein the jaw 25 operated by an ec 
centric 26 cooperates with a jaw 27 restrained 
to substantially rectilinear movement by paralle 
motion links 28. Jaw 25 has relatively long 
arms or yokes 29 provided with floating mount 
ings at their free ends as by links 220. Jaw 27 
is moved from jaw 25 as by one or more links 
22 pivoted to jaw 27 at 222 and to an extension 
on the jaw 25 at 223. In this embodiment the 
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operating faces of the jaWS are shown as Sub 
divided into tWO pairs of jaW faces Separated by 
a throat at 224 in alignment with which is a 
grading device 225 as heretofore explained. 

In all of the embodiments So far described the 
long arms or yokes have been shown as extend 
ing from the eccentrically operated jaW in a 
substantially horizontal direction, but the same 
principles apply if the long arms or yokes ex 
tend in a substantially vertical direction or at 
any intermediate angle. This is illustrated in 
the embodiment of Fig. 10 wherein the jaw 226 
operated by eccentric 227 cooperates with jaw 228 
restrained to substantially rectilinear movement 
by parallel motion links 229 and operated from 
the jaw 226 as by links 230. In this embodiment 
the long arms or yokes 23 extend Substantially 
vertically to floating mountings again illustrated 
as in the form of links 232 pivoted to the frame 
of the machine. As in the least embodiment de 
scribed the jaw faces are shown as subdivided 
into two pairs of cooperating faces and a grader 
device 233 is positioned to separate the fines de 
livered by the throat 234. 
In all of the embodiments so far described the 

OScillatory jaW, i. e., the jaw that moves in or 
nearly to a straight line in the direction of mate 
rial fiOW, has been shown as moved from the ec. 
centrically driven jaw, and this is the preferred 
practice in the interest of economy of initial cost 
and Operating and maintenance expense, because 
it eliminates the need for Separate driving means 
for the two jaw members together with interme 
diate gearing for Synchronizing their respective 
movements. However, this is not essential to 
the broader aspects of the present invention as 
Will be apparent to those skilled in the art. 

In each of the embodiments it Will be observed 
that the distance from the eccentric to the dis 
charge end of the operative or crushing face of 
the eccentrically driven jaw is materially less than 
the distance from Said eccentric to the fioating 
mounting of said eccentrically driven jaw. 
While the relatively long arm or yoke 40 asso 
ciated with the eccentrically driven jaw of Figs, 
1 and 2 has been ShoWn as having a certain ratio 
in length to the distance of the jaw face from its 
eccentric it is to be expressly understood that 
the invention is not limited to such a ratio as 
said arm is desirably made as long as permitted 
by an acceptable size of installation and in prac 
tice the arm 40 of Figs. 1 and 2 would preferably 
be made longer, as has been illustrated in Fig. 7 
as Well as other figures. 

It will therefore be perceived that by reason 
of the character of the driving and controlling 
means which coordinate the movements of the 
jaWS of a crusher as here provided each and all 
of the Several objects of the present invention 
have been accomplished by reason of the novel 
character of the motions imparted to the oper 
atting faces of the jaWS as hereinabove explained 
in detail. By reaSOn of the character of Said no 
tions the material may be more rapidly and effec 
tively crushed and discharged from the cooperat 
ing pairs of crusher faces, and the capacity of the 
crusher can be greatly increased by driving it 
at a much higher Speed. These advantageous re 
Sults have been further increased by the im 
portant feature of the present invention where by 
utilizing the movement of a movable jaw the 
fines may be separated from the material being 
crushed, particularly between upper and lower 
Zones or Succeeding portions of the operating 
faces. Furthermore, the foregoing advantages 
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are obtained by utilizing the same means as drives comprising a power shaft. and eccentric, said ec 
the crusher members in obtaining the improved 
character of relative motion without involving 
the complications and disadvantages implicit in 
Superimpoisng additional motions on the motions 
obtained from the driving eccentric or eccentrics. 
While as above explained the invention may be 
embodied in constructions using separate driv 
ing means for the two jaw members, the present 
invention provides the advantage of enabling the 
desired notions to be attained through use of a 
single driving means for one of the jaws and oper 
ating the other jaw therefrom. At the same time 
the foregoing advantages have been obtained by 
the use of a construction which is rugged, simple, 
highly efficient in operation, and possessed of 
relatively low initial, operating and maintenance 
COStS. . . . 

While the embodiments of the invention illus 
trated on the drawings have been described with 
considerable particularity, it is to be expressly 
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centric bodily moving the crushing face of one of 
said jaws in a closed curved path toward and 
from said second jaw, said eccentric moving said 
face downwardly during its motion toward, and 
from said second jaw and upwardly during its 
motion from and toward said second jaw, an arm 
extending from Said first jaw substantially in the 
direction of movement thereof toward and from the other jaw, means for movably supporting said 
arm at a point, sufficiently remote from said ec 
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understood that the invention is not restricted 
thereto, as the same is capable of receiving a 
variety of mechanical expressions that will now 
be apparent to those skilled in the art, while 
changes may be made in the details of construc 
tion, arrangement and proportion of parts, and 
certain features used without other features, 
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without departing from the spirit of this inven 
tion. It is to be expressly understood that while 
in the embodiments of Figs. 1 and 2 one form of 
cooperating jaw members, means for moving one 

30 

jaw from the other, and means for controlling the 
jaw by a relatively long arm floatingly mounted. 
at its free end, have been illustrated and de 
scribed in detail the invention is not restricted 
thereto as any suitable jaw members, any suit 
able driving means therefor, any suitable means 
for driving one jaw from the other, and any suit 
able means for controlling the movement of a jaw 
in conformity With the principles of this inven 
tion may be employed without departing from the 
spirit thereof. Reference is therefore to be had 
to the appended claims for a definition of said in 
vention. 
This application is a continuation in part of my 

application Serial No. 375,985, filed January 25, 
1941, and entitled Rock crusher. 
What is claimed is: 
1. In a crusher, a pair of cooperating jaws 

having opposed crushing faces, a power shaft for 
one of said jaws, eccentric means on said shaft 
for bodily moving said one of said jaws in a path 
of movement downwardly and upwardly and to 
ward and from the other of said jaWS, said one 
of said jaws having an arm thereon projecting 

centric So that resistance to movement at right 
angles to the length of said arm at said point pre 
vents substantial rocking moyement of the crush 
-ing face of Said first jaw, and means operated 
from Said eccentric and connected with said sec 
Ond jaw for imparting upward and downward 
movements thereto in synchronism, with the 
movements of said first jaw, said jaws moving up 
Wardly and downwardly together. . 

3. In a crusher, a frame, first and second co 
operating jaws supported by said frame with op 
posed crushing faces, means for driving said jaws 
comprising a power shaft and an eccentric carried 
by Said frame and bearing in said first jaw im 
mediately behind the crushing face thereof, said 
eccentric bodily moving the crushing face of said 
jaw in a closed curved path toward and from said 
Second jaw, said eccentric moving said face down 
Wardly during its motion toward and from said 
second jaw and upwardly during its motion from 
and toward said second jaw, an arm extending for 
wardly from the face of said first jaw and be 
yond said second jaw, means operatively con 
nected between said arm and said second jaw for 
imparting movement to the latter in synchronism 
with the movement of said first jaw, and means for movably supporting said arm beyond said sec 
ond jaw. 

£4). 4. In a crusher, a frame, first and second co 
operating jaws supported by said frame with op 
posed vertically disposed crushing faces converg 
ing downwardly with respect to one another, 
means for bodily moving the crushing face of said 
first jaw in a closed curved path toward and from 
Said second jaw, means for controlling such move 

from said jaw and extending therefrom substan 
tially in the direction of movement thereof from 
and toward the other of said jaws, and means for 
supporting said arm as a point sufficiently remote 
from said eccentric means so that resistance dur 
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ment to maintain the plane of the crushing face 
of Said first jaw at a substantially constant angle 
to the horizontal, said means moving said face 
downwardly during its motion toward and from 
said second jaw and upwardly during its motion 
from and toward said second jaw, means oper 
atively connected with and interposed between 
Said jaws for imparting the motion of said first 
jaw to said second jaw, and means between said 
Second named jaw and said frame for enforcing 
reciprocating movement of said second jaw, said jaws moving upwardly and downwardly together. 

5. In a crusher, a pair of jaws having opposed 
crushing faces, one of said jaws having a bearing 
behind its crushing face, a rotary eccentric co 

ing normal operation to upward and down Ward. 
movement of said arm at said point will prevent 
substantial rocking movement of the crushing 
face of said jaw, said supporting means permit 
ting full movement of said arm with said one of 
said jaws in its movement from and toward the 
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other of said jaws, said supporting means being 
arranged to yield in a direction which permits 

70 rocking of said eccentrically driven jaw about 
the eccentric when non-crushable material is en 
countered by the jaws. . . . . . . . . . 

2. In a crusher, a frame, first and second co 
operating jaws carried by said frame withop 
posed crushing faces, means for driving said jaws 

operating with said bearing to move said first jaw 
downwardly and upwardly and toward and from 
the other jaw, an arm on said one of said jaws 
extending past Said other of said jaws, means for . 
movably supporting the free end of said arm so as 
to accommodate movements of said first jaw, 
means backing said other jaw and guiding the 
same for reciprocation downwardly and upwardly, 
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and connecting means between said eccentric and 
Said other jaw whereby the latter is moved down 
wardly and upwardly with said first jaw. . . . 

6. In a crusher, first and second jaws having, 
opposed crushing faces defining a downward path 
therebetween for the passage of material through 
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the crusher, rotary eccentric means arranged to 
move the first jaw, means cooperative with the 
eccentric means to control the motion of the first 
jaw, Said cooperative means comprising an arm 
projecting horizontally from the first jaw past 
the Second jaw, and means supporting the outer 
end of the arm whereby upon each rotation of 
the eccentric means said first jaw is moved as a 
Whole through a crushing stroke and a receding 
stroke relative to the second jaw, said first jaw 
in the crushing stroke moving first inwardly to 
Ward the Second jaw and upwardly and then 
downwardly while continuing inwardly, and in 
the receding stroke moving first outwardly rela 
tive to the Second jaw and downwardly and then 
upwardly While continuing outwardly, means 
guiding the second jaw for reciprocation along the 
path of material flow, and means connecting the 
jaWS So that movement of the first along the path 
of flow is imparted from the first to the second. 

7. In a crusher, first and second jaws having 
Opposed crushing faces defining a downward path 
therebetween for the passage of material through 
the crusher, rotary eccentric means arranged to 
move the first jaw disposed behind and between 
the upper and lower ends of the latter's face, 
means cooperative with the eccentric means to 
control the motion of the first jaw, said cooper 
ative means comprising an arm projecting hori 
ZOntally from the first jaw past the Second jaW, 
and yieldable means supporting the Outer end of 
the arm whereby upon each rotation of the ec 
centric means said first jaw is moved as a whole 
through a crushing stroke and a receding stroke 
relative to the Second jaw, said Supporting means 
being spaced from Said eccentric means a distance 
which is a multiple of the distance between said 
eccentric means and the crushing face of said first 
jaw, said first jaw in the crushing stroke moving 
first inwardly toward the second jaw and upward 
ly and then downwardly while continuing in 
wardly, and in the receding stroke moving first 
outwardly relative to the second jaw and down 
wardly and then upwardly while continuing out 
wardly, means guiding the second jaw for recip 
rocation along the path of material flow, and 
means connecting the jaws so that movement of 
the first along the path of flow is imparted from 
the first to the second in like direction, 

8. In a crusher, opposed crushing jaWS posi 
tioned to provide a path for the flow of material 
therebetween, means adjacent one of said jaws 
for moving said jaw in a closed cycle to provide 
crushing and recession strokes of said jaw, means 
for controlling the movement of Said jaW from a 
point remote from the crushing face of said jaw, 
means for oscillating the other of said jaWS from 
said first named means, said two last means co 
operating to maintain a substantially constant 
angular relationship between the crushing faces 
of said jaws, the faces of Said jaWS being Sub 
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means to retain the crushing face of said first 
jaw at a Substantially constant predetermined 
angular relationship to the horizontal, and means 
for reciprocating said Second jaw in the general 
direction of material flow. 

10. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
Crusher jaws having opposed crushing faces po 
sitioned to provide a path for the flow of nate 
rial therebetween, means for driving said first 
jaW to move the crushing face thereof in a closed 
curved path, control means for said first jaw 
having mounting means cooperating therewith 
at a location remote from the crushing face of 
said first jaw to maintain the crushing face of 
Said first jaw substantially parallel to itself at 
all times, and means driven from said driving 
means for reciprocating said second jaw. 

11. In a crusher, in combination with a Sup 
porting frame, cooperating first and second 
Crusher jaws having opposed crushing faces 
positioned to provide a path for the flow of Ina 
terial therebetween, means for driving said first 
ja:W to move the crushing face thereof in a closed 
Curved path, a control member for said first 
jaw having mounting means cooperating there 
With to restrain movement of said member ad 
jacent Said mounting means during normal oper 
ation to a movement approximately normal to 
the crushing face of Said first jaw, means mov 
ably mounting said second jaw directly on said 
frame to transmit the stress on said jaw directly 
to Said frame, and means operatively connected 
to said first jaw for reciprocating said second jaw. 

12. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
Crusher jaws having opposed crushing faces 
positioned to provide a path for the flow of 
material therebetween, means for driving said 
first jaw to move the crushing face thereof in a 
closed curved path, an arm projecting from said 
first jaw, mounting means cooperating with said 
arm at a location remote from the crushing face 
of Said first jaw and coacting with said driving 
means to maintain the crushing face of Said first 
jaw Substantially parallel to itself throughout its 
path of movement, and means for reciprocating 
Said Second jaw with its crushing face maintained 
at a Substantially constant angular relationship 
to the crushing face of said first jaw. 

13. In a crusher, in combination with a Sup 
porting frame, COOperating first and second 
crusher jaws having opposed crushing faces 
positioned to provide a path for the flow of mate 
rial therebetween, means for driving said first 
jaw to move the crushing face thereof in a closed 
curved path, control means for said first jaw in 
cluding means projecting therefrom to a point 
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divided into a plurality of pairs. Of cooperating 
jaw sections, and grading means interposed be 
tween successive pairs of jaw Sections and en 
tirely carried by one of said jaWS. 

9. In a crusher, in combination. With a Sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces p0 
sitioned to provide a path for the flow of mate 
rial therebetween, means for driving said first 
jaw to move the crushing face thereof in a closed 
curved path, control means for said first jaW 
having mounting means cooperating therewith 
at a location remote from the crushing face of 
said first jaw and coacting with said driving 
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remote from the crushing face of said first jaw, 
mounting means cooperating with said iast 
named means at Said remote point and coacting 
with said driving means to maintain the crushing 
face of said first jaw Substantially parallel to it 
Self throughout its movement, means mounting 
said second jaw for reciprocation, and means 
operatively connected to said first jaw for re 
ciprocating said Second jaw. 

14. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces 
positioned to provide a path for the fioW of 
material therebetween, means for driving said 
first jaw to move the crushing face thereof in 
a closed curved path, an arm projecting from 
Said first jaw on the opposite side thereof from 
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said driving means and in a direction approxi 
mately at right angles to the path of material 
flow, mounting means cooperating with said 
arm at a location more remote from the crush 
means and coacting with said driving means to 
maintain the crushing face of said first jaw 
substantially parallel to itself at all times, said 
second jaw being disposed between said first 
jaw and said mounting means, means mounting 
said secondijaw on said frame for: reciprocation, 
and means driven, from said driving means for 
reciprocating Said Second jaw. 

15. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces 
positioned to provide a path for the flow of ma 
terial therebetween, means for driving said first 
jaw to move the crushing face thereof in a 
closed curved path, control means projecting 
from said first jaw, mounting means cooperat 
ing with said control means at a location re 
mote from the crushing face of said first jaw 
and coacting with said driving means to main 
tain the crushing face of said first jaw at a Sub 
stantially constant angle to the horizontal, 
means for reciprocating said second jaw, and 
means whereby one of said jaws may yield when 
non-crushable material is engaged between Said 
JaWS. 

16. In a crusher, in combination with a Sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing, faces 
positioned to provide a path for the flow of ma 
terial therebetween, means for driving said 
first jaw to move the crushing face thereof in 
a closed curved path, control means projecting 
from said first jaw, mounting means cooperating 
with said control means at a location remote 
from the crushing face of said first jaw and co 
acting with said driving means to maintain the 
crushing face of said first jaw substantially 
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from said first jaw, a floating mounting for said 
arm at a point more remote from the discharge 
end of the crushing face of said first jaw than 
is said eccentric means for restraining nove 
ment of the mounted end of said arm to approxi 
mately a straight line, the floating mounting for 
said arm being also remote from said second 
jaw, and means driven from said eccentric 
means for oscillating said second jaw. . . 

19. In a crusher, opposed crushing jaws posi 
tioned to provide a path for the flow of mate 
rial therebetween, eccentric means for moving 
one of said jaws in a closed curved path, means 
for moving the other of 'said jaws, said last 
named means receiving its motion only from 
said eccentric means, and a floating control for 
the movement of said first named jaw cooperat 
ing therewith at a point more remote from the 
discharge end of the crushing face of said jaw 
than is said eccentric means from said discharge 
end, said second named jaw being Supported 
separately from said floating control and Said 
jaw-moving means coordinating the movements 
of said jaws to effect relative approach and re 
cession of said jaws and simultaneous movement 
of both jaws in the direction of material flow 
during the last part of their relative approach 
and the first part of their relative recession, 

20. In a crusher, opposed crushing jaWS posi 
tioned to provide a path for the flow of material 
therebetween, eccentric means adjacent one of 
said jaws for moving the same in a cycle to pro 
vide crushing and recession strokes, means as 
sociated with said jaw for controlling said move 
ment and including an arm floatingly mounted 
at a point remote from said jaw, means sepa 
rate from Said controlling means for movably 
supporting the other of said jaws, and means 
driven from Said eccentric means for Oscillating 

40 

parallel to itself at all times, means for recipro 
cating said second jaw, and a grading means 
entirely supported on said first jaw to partake 
of the full movement thereof and positioned in , 
the path of material flow 
faces of said jaWS. . . 

17. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces po 
sitioned to provide a path for the flow of mate 

passing between the 
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rial therebetween, means for driving said first w 
jaw to move the crushing face thereof in a closed 
curved path, control means projecting from said 
first jaw, mounting means cooperating with said 
control means at a location remote from the 
crushing face of said first jaw and coacting with 
Said driving means to prevent substantial rock 
ing of Said first jaw, means for reciprocating said 
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second jaw, the crushing faces of said jaws be 
ing Subdivided into at least two pairs of coop 
erating crushing sections, and grading means 
entirely supported on said first jaw and disposed 
between upper and lower sections of said faces, 
Said grading means delivering the coarser ma 
terial to the space between a pair of cooperating 
face sections below said grading means. 

18. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces po 
sitioned to provide a path for the flow of mate 
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rial therebetween, eccentric means for driving 
said first jaw to move the crushing face there 
of in a closed curved path, an arm projecting 75 

Said, other of said jaWS in the direction of ma 
terial flow, said jaw moving and controlling 
means cooperating with said jaws to move both 
jaws in the direction of material flow during the 
last part of the Crushing Stroke and the first 
part of the recession Stroke. 

21. In a Crusher, a frame, first and second co 
Operating jaWS. Supported by Said frame with 
opposed crushing faces positioned to provide a 
path for the flow of material therebetween, a 
power shaft carried by Said frame, eccentric 
means on said shaft rearwardly of the crushing 
face of said first jaw and between the upper and 
lower extremities of said face, said eccentric 
means serving to move the crushing face of 
Said jaw in a closed curved path downwardly 
toward and from an upwardly from and toward 
said second jaw, an arm extending from said 
first jaw, means for movably supporting a por 
tion of Said arm from a rigid member to con 
trol the motion of said first named jaw, said 
Supporting means cooperating with said arm at 
a point So located with respect to said eccen 
tric means that a straight line connecting the 
two crosses the path of material flow, and means 
for moving Said second jaw in Synchronism with 
said first jaw. 

22. In a crusher, opposed crushing jaws posi 
tioned to provide a path for the flow of mate 
rial therebetween, means adjacent one of said 
jaWS for moving said jaw in a closed cycle to 
provide crushing and recession strokes of said 
jaw, means for controlling the movement of said 
jaw to maintain approximately equal the strokes 
of the upper and lower extremities of the crush 
ing face of said jaw in the crushing direction, 
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means operatively connected to said first named 
jaw for OScillating the other of said jaws, and 
grading means carried by Said first named jaw 
in Said path of material flow and moved by said 
first named jaw through a closed orbital path 
of the same character as the movement of the 
contiguous portion of the face of said jaw. 

23. In a crusher, in combination with a sup 
porting frame, cooperating first and second 
crusher jaws having opposed crushing faces po 
sitioned to provide a path for the flow of mate 
rial therebetween, means for driving said first 
jaw to move the crushing face thereof in a 
closed curved path, control means for said first 
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jaw having mounting means cooperating there 
With, said control means coacting With Said 
driving means to enforce the movement in the 
Crushing direction of all points on the crush 
ing face of said first jaw by an amount approxi 
mately equal to the movement of said driving 
means in the same direction, said mounting 
means cooperating With said control means at a 
point so located with respect to said driving 
means that a straight line intersecting the two 
also intersects said second jaw, and means for 
reciprocating said second jaw. 
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