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Patented June 16, 1936 

William L. Wettlaufer, Buffalo, N.Y., assignor to 
The W. S. Tyler Company, Cleveland, Ohio, a corporation of Ohio 

This invention relates to certain new and use 
ful improvements in machines for: crushingstone 
and like materials. 
One of its objects is the provision of a crusher 

of economical design and rugged construction, 
and which is capable of a large capacity and 
affords a maximum ratio of reduction. . 
Another object of the invention is to provide an 

efficient crushing apparatus which is so designed 
and constructed as to produce a double: crushing 
action and wherein the two crushing steps-are: so 
related as to operate in different phases of posi 
tion of the actuating means. 
A further object is the provision of crushing 

jaws or elements which, while producing an ef 
fective crushing action, permit a continuous flow 
of material between them and prevent choking or 
clogging of the machine. 
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A still further object of the invention is to pro 
vide; a safety release mechanism of simples con 
struction and positive operation which automati 
cally functions to...release the crushing jaws 
should non-crushable material enter the machine, 
and which release-effectually prevents damaging 
or breakage of the machine-parts, and which may 
be readily-reset without shutting down the crush 
er and without added expense for broken parts. 
... Other" features; of the invention reside in the 
construction and arrangement of parts herein 
after described and particularly pointed out in 
the appended claims. ... . . . . . . . 

In the accompanying drawings:-- 
Figure.1 is a perspective view of a crusher, emi 

bodying: my invention. Figure 2 is an enlarged 
vertical longitudinalisection thereof. Figure. 3 is 
across-section taken on line 3-3, Figure 2. Fig 
ure-4 is a fragmentary perspective view of a por 
tion of the safety release mechanism. Figure-5 is 
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a diagrammatic face view illustrating the double 
crushing action of my invention. Figure6 is a 
fragmentary sectional view; of the means emi 
ployed:for shutting off the flow of material to the 
crusher simultaneously With the release. Of the 
safety mechanism. Figure 7 is a fragmentary 
longitudinalisection, similar to:Figure 2, showing 
a modification of the finvention. Figure 8 is a 
cross section thereof taken online 8-8,...Figure 7. 
Similar characters of reference.indicate corre 

sponding parts throughout the several views. 
The supporting frame or base of the machine 

whichi carries, the Working parts of the Crusher 
may be of any suitable construction, that shown 
in the drawings, by way of example, consisting of 

55: 
vertical...side walls, or plates iO held in spaced 
relation by any suitable: means. Disposed be 
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tween these side plates are opposing relatively 
movable crushing jaws or elements if and 2, 
respectively, which are so arranged as to form a 
Substantially vertically-extending crushing throat 
3 between them, the upper end of this throat 
constituting the inlet for the material to be 
crushed and the lower-end of the throat consti 
tuting the discharge for the crushed material. 
Intermediate the inlet and outlet ends, of this 
throat, the material undergoes a primary and 
secondary. crushing action. The crushing ele 
ment 2 is relatively movable to bring its crush 
ing face into and out of operative crushing rela 
tion to the opposing face of the fixed crushing 
element. 

: The relatively stationary crushing element f is 
preferably so mounted that it may be readily 
adjustable to vary the size of the crushing throat 
3- to thereby predetermine the size of the pro 
duce undergoing crushing, and for this purpose 
the upper end of said crushing-element is pivoted 
to a cross rod 4 supported at its ends in the side 
plates 0, while cooperating with its lower end is 
an adjusting Screw 5 mounted on a Supporting 
member or wall 6 disposed between the adjoin 
ingends of the side plates. By turning this.screw 
in one direction or the other, the crushing ele 
ment is correspondingly moved toward or 
from the companion crusher element. If desired, 
a spring 18 may be-employed for urging the jaw 
toward; the abutting-end of the adjusting screw. 
The crushing element it has adjoining upper and 
lower crushing faces 7 and 8, respectively, 
which are preferably disposed in intersecting 
planes, the upper- or primary crushing face 7 
sloping downwardly-and inwardly, toward the face 
of the companion crushing element 2 and the 
lower or secondary-crushing: face sloping down 
wardly, and outwardly, as shown in Figures 2 
and 5. 
The relatively movable crushing element 2 has 

adjoining upper and lower-crushing faces 9 and 
26. opposing the corresponding faces of the com 
panion crusher element, such faces being pref 
erably disposed in approximately the shape of a 
V and substantially convex in contour. This 
movable crushing element is so mounted and ac 
tuated as to have a tilting or rocking movement 

such rocking movement its crushing face-l9 moves. 
toward the opposing crushing face FT, and its 
crushing face 20, simultaneously moves away 
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in a vertical plane, whereby during a portion of 
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from the opposing crushing face; 8 to effect a 
primary crushing action at the upper sector of 
the crushing throat, 3 and a releasing:action:at 
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2 
the lower sector of such throat to effect the dis 
charge of the crushed material. During the re 
maining portion of the rocking cycle, the lower 
crushing face 20 moves toward the companion 
face of the fixed crushing element to effect a Sec 
ordary or final crushing of the material to the 
predetermined size desired, while the upper 
crushing face 9 moves away from the com 
panion crushing face T to permit a continuous 
downward feed of the material through the 
crushing throat. To accomplish this dual crush 
ing action, the crushing element f2 is preferably 
disposed or supported intermediate its inner and 
outer ends between anti-friction members Which 
may be in the form of rollers 2 journaled on a 
transverse rod 22 disposed between the side plates 
0 and which bear against the opposing top and 

bottom edges or faces of the crushing element in 
the manner shown in Figures 2 and 5. It will 
be noted that the top and bottom faces of this 
crushing element converge OutWardly and com 
pression springs 23 are provided at the opposite 
sides of the crushing element 2 for urging the 
same outwardly against the rollers. 22. As shown 
in Figure 1, the Springs are disposed horizontally 
between brackets 24 and 25 secured to the sides of 
the movable crushing element and to the Outer 
faces of the side plates fo, respectively. Openings 
26 are provided in the side plates for accommo 
dating the brackets 24. 
The crushing element 2 is preferably actuated 

through the medium of a drive Shaft 2 journaled 
in bearings 28 mounted on the side plates O, and 
fixed on this shaft is an eccentric or eccentrics 29 
which are connected by reciprocating connec 
tions or arms 38. With the free or rear end of Such 
crushing element by a horizontal pivot 3. Dur 
ing the rotation of the drive shaft the connecting 
arms 30 are reciprocated vertically and to the 
crushing element 2 is imparted a rocking move 
ment about an instantaneous center determined 
by the rollers 22. In Figure 5 is shown diagram 
matically the movement imparted to the crushing 
element 2, the reference characters A and B 
indicating, for example, the limits of reciprocat 
ing travel of the connecting arm or arms 39 at its 
pivot 3, and the letter C indicating the instan 
taneous center about which the crushing element 
rocks. The rocking motion of the crushing ele 
ment 2 imposes upon its crushing faces 9 and 
2 a constant form of motion which, due to their 
varying radial distances from the center C, varies 
from point to point along those crushing faces as 
shown by the directional arrows arranged be 
tween the points D, E and F and D', E' and F. As 
will be noticed, the various points on the crusher 
faces f9 and 20 change both in magnitude and di 
rection; that is, considering the face from D to E, 
the magnitude of movement varies from a mini 
mum at E-E' to a maximum at D-D' and the 
direction of motion is generally downward to 
ward the opposing face 7 of the crushing ele 
ment . From E to F, the magnitude of move 
ment varies from a minimum at E-E' to a maxi 
mum at F-F' and the direction of motion is 
generally upward toward the opposing face 8 of 
the relatively fixed jaw. It will therefore be seen 
that when the upper portion of the crushing ele 
ment 2 moves from D to D', the lower portion 
thereof moves from F to F, thereby constituting, 
respectively, a crushing stroke and a releasing 
stroke simultaneously. Upon a vertical move 
ment of the arm or arms 30 in the opposite direc 
tion, a reversal of the motion paths of the crush 
ing element 2 is effected, producing a crushing 
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stroke from E to F in a direction from F to F and 
a simultaneous releasing stroke from E to D in 
a direction from D' to D, and thereby providing a 
double crushing and releasing action during each 
revolution of the operation shaft 27 or during 
each cycle. The downward rocking motion of the 
upper portion of the crushing element 2 aug 
ments the downward or gravity feed of the ma 
terial through the crushing throat and the up 
Ward rocking motion of the lower portion of Such 
crushing element assures a positive and efficient 
final crushing action. 
As shown in Figure 2, at the point of intersec 

tion of the crushing faces 9 and 20 there is pref 
erably provided a transversely-extending notch, 
indentation or relief pocket 32 which provides a 
partial enlargement in the crushing throat 3 
and which serves thereby to ease the feed of the 
material from the upper sector to the lower sec 
tor of the throat and effectually prevents con- 2 
gesting or clogging of the material at the transi 
tion point, or at that point where there is no ap 
preciable component of motion perpendicular to 
the Opposing crushing faces, and assures a con 
tinuous and uninterrupted flow of the material 
through the crusher. 
By thus constructing, mounting and actuating 

the crushing elements, the thrust load is absorbed 
by the guide rollers 22, which, because of their 
slow Oscillating motion, are capable of withstand 
ing heavy loads, and the eccentric shaft and as 
sociated parts are thereby relieved from the crush 
ing loads and strains. The compression springs 
23 serve to retain the crushing element 2 in its 
proper position and prevent backlashing of the 
latter when the crusher is idling or running 
empty. 
The adjustable and normally fixed, hinged 

Crushing element has preferably associated 
therewith a safety release mechanism which 
functions to permit said crushing element to 
bodily swing away from the rocking crushing ele 
ment 2 should tramp iron or similar non-crush 
able material find its way into the crusher, and 
thereby effectually and positively prevent dam 
age or breakage to any part of the crusher. This 
release mechanism is so designed that it will be 
automatically actuated or tripped when the occa 
Sion Warrants it and can be immediately reset 
and the hinged crushing element restored to its 
initial position without loss of time and without 
shutting down the crusher. In its preferred con 
Struction shown in the dra Wings, this mechanism 
Comprises the supporting member 6 upon which 
the adjusting screw f5 is mounted, and as shown 
in Figures 1 and 2, this member is hinged at its 
upper end to a horizontal hinge pin 33 suitably 
Supported at the left hand end of the machine 
frame, whereby this member is adapted to swing 
vertically with the crushing element if at a pre 
determined time, as when uncrushable material 
is passing through the crusher. At its lower end, 
this pendant or Swinging member has attached 
thereto a transversely-disposed pivot rod or bar 
34 which is disposed below the adjusting screw 
5 and which is provided with locking lugs or 
shoulders 35 with which corresponding latch 
members 36, hinged at 37 to the side plates O, 
are adapted to interlock in the normal operative 
position of the crusher. The free or lug-engaging 
ends of these latch members normally rest upon 
the top faces of the lugs. In order to adjust the 
latter to a proper position for a given installation, 
a depending arm 38 is provided substantially cen 
trally of the pivot bar 34 and engaging this hy 
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arm is an adjusting screw 39 which abuts against 
the outer side of the plate 6. Through theme 
dium of this screw the pivot bar can be turned in 
One direction or the other to vary the position of 
the latch-engaging lugs 35 and thereby change 
the angularity or linkage between such lugs and 
the latch members 36 to Suit a given pressure 
imposed upon the crushing element to effect 
a release of such mechanism. At its ends the 
pivot bar may be provided with arms or exten 
sions 40 to which suitable weights 408 may be 
applied and which weights determine the pressure 
Which the latch mechanism can withstand before 
it is released by any abnormal pressure imposed 
upon the crushing element if when non-crush 
able material happens to pass through the ma 
chine. These Weights also function to automati 
Cally re-set the latch mechanism after the non 
Crushable material has passed through the crush 
er throat and to restore, the affected parts to 
their initial position. 

Instead. Of the Weighted arrangement asso 
ciated with the pivot rod 34, coil springs 4 may 
be interposed between the free ends of the latch 
members 36 and brackets 42 applied to the ad 
joining ends of the side plates O. And as shown 
in Figure 1, either or both of these arrangements 
may be used separately or in combination. 
The hinged member 6, the pivot bar 34, and 

the latch members 36, constitute a releasable con 
nection whereby a comparatively large force act 
ing on the crushing element through the ad 
justing screw 5 and said member 6, can be 
resisted by a comparatively small force acting 
On the pivot bar and latches. In operation, should 
non-Crushable material enter the crushing throat 
3, an abnormal outward pressure is imposed 

against the normally fixed crushing element - , 
which will cause a relative turning of the pivot 
bar 34 to lift the latches 36 from the shoulders 
35 and effect an uncoupling thereof, thereby au 
tomatically releasing the hinged member 6, and 
allowing the crushing element to swing outwardly 
Or away from the crushing element 2 from 
the full line to the dotted line, position shown 
in Figure 2, and permitting the non-crushable 
material to pass through the machine. The 
safety release mechanism can be conveniently 
and readily reset by merely manually swinging 
the member 6 inwardly until the locking shoul 
ders 35 encounter the corresponding parts of the 
latches 36; when the weighted arms 4 are used, 
the weights thereon serve to automatically re 
store the mechanism to its initial latched posi 
tion. 
In Order to prevent the material flowing on 

into the crusher when non-crushable material 
has been encountered by the crushing elements, 
a means may be employed to shut off or trap the 
material in the feed hopper 43 (see Figure 6). 
As shown in Figure 6, 44 indicates a sliding valve 
or shutter which is normally held in its open 
position by a vertically-swinging latch 45. This 
latch is operatively connected with the swinging 
member 6 of the safety release mechanism so 
that when such member is swung outwardly the 
latch 45 will be released and the shutter 45 will be 
projected to a closed position. This connection 
may consist of a link 46 connecting the free end 
of the latch 45 with an extension 4 applied to the 
upper end of the member 6, a spring 48 being 
employed for constantly urging the shutter 44 
to a closed position. 
In Figures 7 and 8 a slightly modified mounting 

for the movable crushing element is depicted, the 

and adjacent its crushing face 5. 

3 
numeral 49 indicating the crushing jaw which is 
actuated in the same rocking-like manner as 
heretofore described, but which has a fixed full 
crum consisting of a pivot rod 50 supported in 
the side plates O of the frame and extending 
through the jaw at a point intermediate its ends 

This face 
may be removably fitted in a transverse groove 
52 formed in the front wall of the crushing jaw, 

I claim as my invention:- 
1. In a crusher, a Crushing element mounted 

for displacement to a released position, and means 
for releasably retaining said element in a nor 
mally fixed position, Said means including a shift 
able member having a part in operative engage 
ment with said crushing element, a latch movably 
mounted. On a fixed Support, and means on said 
shiftable member arranged to engage said latch 
and yieldably secure said shiftable member in its 
crushing element retaining position, said latch 
engaging means being displaceable from the latch 
to release said shiftable member and said Crush 
ing element when an abnormal pressure is exerted 
On the latter. - 

2. In a crusher, a pivotally mounted crushing 
element adapted for movement to a non-crush 
ing position when noncrushable material enters 
the crusher, and means for releasably retaining 
said element in a normally fixed Crushing posi 
tion, comprising a securing member pivotally 
mounted on a fixed Support and disposed adjacent 
the outer side of the crushing element and having 
a part in engagement therewith, a latch member 
movably mounted on a fixed support, and a pivot 
bar mounted on said Securing member and hav 
ing a locking shoulder thereon with which said 
latch normally engages. 

3. In a crusher, opposing relatively movable 
crusher. elements disposed to form a Crushing 
throat therebetween, one of said elements pro 
vided with a rearwardly extending supporting and 
actuating arm, anti-friction guiding and support 
ing means engaging opposite faces. Of Said arm. 
between its ends and means for imparting a rock 
ing movement to said arm whereby the paths of 
the various points on the face of the crusher ele 
ments carried thereby vary in both magnitude 
and direction relative to the face of the companion 
crushing element. 

4. In a crusher, opposing relatively movable : 
Crusher elements disposed to form a crushing 
throat therebetween, one of said crusher elements 
extending horizontally and provided. With a sub 
stantially vertically arranged Working face, anti 
friction guiding and supporting means engaging 
said last-named element on the top and bottom 
Surfaces thereof intermediately its ends, and 
means for imparting a rocking movement to said 
last-named crusher element whereby the paths 
of the various points on its said working face vary 
in both magnitude and direction relative to the 
face of the companion crushing element. 

5. In a crusher, a releasable crushing element, 
means normally retaining Said element in a fixed 
crushing position, resettable means governed by 
an excess of pressure imposed upon said crushing 
element for automatically releasing said retaining 
means, a gate arranged for movement across the 
stream of material to be crushed, means urging 
Said gate to a closed position, a catch for securing 
said gate in an open position, and means func 
tionally responsive to release of said first-named 
retaining means for releasing said catch. 
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