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Ray C. Newhouse, Wauwatosa, Wis., assignor to 
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19 Claims. (CI.83-10) 
The present invention relates in general to im 

provements in the art of reducing material, and 
relates more specifically to improvements in the 
construction and mode of operating crushers for 
disintegrating variable sized lumps of relatively 
hard substances such as rock, ore, coal and the 
like, and for reducing such materials to a product 
comprising small pieces of relatively uniform size. 
An object of the invention is to provide an im 

proved crusher which is simple, compact and 
rigid in construction, and which will quickly and 
effectively reduce material to relatively uniform 
Size. . . . 

It has heretofore been proposed to operate a 
gyratory crusher at relatively high speed in order 
to enhance the capacity thereof and to produce 
more uniform final product, than was obtainable 
with the old slow speed crushers of the gyratory 
type. In order to secure the desired capacity and 
uniformity of final product, a definite relation- . 
ship must exist between the relative angularity 
of the crushing surface, the throw of the ec- . 

the subject of said patents. The novel lubricat centric and the speed of rotation of the eccentric. 
This relationship must be such that all of the 
material advancing downwardly through the 
crushing zone between the receding cooperating 
portions of the crushing members, can contact 
only with one of the members and remains either 
free to drop by gravity, or freely slidable along 
One-member, until the next crushing impulse or 
blow is applied. 
A more specific object of the present invention 

is to provide various improvements in the de 
tails of construction and in the mode of operating 
crushers of this high speed type, whereby better 
reduction of the material results. Still another 
object of the invention is to provide a crusher of 
the gyratory type, having a wide range of reduc 
tion, and especially adapted for fine. reduction 
purposes. Another object of the invention is to 
provide an improved high speed gyratory crusher 
which is operable at capacity feed to produce 
maximum quantities of relatively uniform prod 
uct devoid of undesirable quantities of fines. 
Another specific object of the invention is to pro 
vide improved supporting means for the movable 
member of the crusher. A further specific object 
of the invention is to provide means for readily 
effecting relative adjustment of the crushing 
members so as to vary the size of the final prod 
uct. Still another specific object of the invention 
is to provide an improved safety release for per 
mitting separation of the crushing members so as 
to avoid damage to the crusher in case an abnor 
mally hard piece of material is admitted to the 

crushing chamber, and means for effecting auto 
matic return of the crushing members to normal 
operating position without shock to the crusher. 
Another specific object of the invention is to pro 
vide improved means for notifying attendants 5 
of abnormal conditions of operation, and for 
automatically stopping the crusher when danger 
ous conditions of operation are reached. A fur 
ther specific object of the invention is to provide 
improved driving mechanism, especially appli- 10 
cable to crushers of the gyratory type, and means 
for permitting convenient assembly and disman 
tling of such crushers. These and other objects 
of the invention will be apparent from the follow 
ing description. 15 

Crushers operable in accordance with the fore 
going new principle, have been disclosed in co 
pending applications now Patent No. 1799,476, 
April 7, 1931 and Patent No. 1799,477, April 7, 
1931, and some of the novel features pertaining 20 
to the construction and operation of such high 
speed crushers, shown and described herein, form 

ing System disclosed and not specifically claimed 
herein, likewise forms the Subject of a copending 25 
application now Patent No. 1,956,584, May 1, 1934, 
and the pressure relieving means including the 
main and auxiliary pistons disclosed herein but 
not specifically claimed, forms the subject matter 
of a copending application now Patent No. 1,961.- 80 
81, June 5, 1934. 
A clear conception of embodiments of the 

various novel features constituting the present 
invention, in a crusher, and of the method of 
operating such machines, may be had by referring 35 
to the drawings accompanying and forming a 
part of this specification in which like reference 
characters designate the same or similar parts in 
the Several views. . . ' 

Fig. 1 is a central vertical section through an 40 
improved high speed gyratory crusher. w 

Fig. 2 is a side elevation of the improved 
gyratory crusher shown in Fig. 1. 
As illustrated in Fig. 1, the improved gyratory 

crusher forming the subject of the present in-45 
vention, comprises in general an inner conical 
gyratory crushing member or head 3; an outer 
crushing member or concave 4 surrounding the 
head 3 and cooperating thereWith to form an an 
nular crushing chamber 45, a relatively massive 50 
main shaft 5 rigidly attached to the head 3, a 
rotary eccentric 7 cooperating with the lower end 
of the shaft 5 and rotatable at high speed so as 
to impart rapid gyratory motion to the head 3; an 
electric motor 8 or the like above the crusher for 
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2 
rotating the eccentric 7 at high speed; and suit 
able Supporting structure for the various crush 
ing and driving elements. 
The concave 4 is Supported directly within an 

upper annular frame 6 which carries a spider 28 
having a central upper guide bearing 6 within 
which the upper extremity of the hollow main 
shaft 5 is journaled. The eccentric T. gyrates the 
main shaft 5 about a fulcrum point 56 and is 
rotatably supported in a ceritral guide bearing 
formed in the lower frame 9, this frame being 
rigidly associated with the upper frame 6, by 
means of an intermediate frame 35. A hopper 5 
aSSociated with the upper portion of the upper 
frame 6 and with the spider 28, forms an inlet 
opening for admitting unrestricted quantities of 
material 44 to the upper vertically directed por 
tion of the crushing chamber 45, and the dis 
charge portion of the crushing chamber is flared 
OutWardly, being adapted to deliver crushed mate 
rial by gravity to a discharge spout 52 supported 
upon the lower and intermediate frames 9, 35. 
The inner crushing member or head 3 rests 

directly upon a thrust bearing comprising a float 
ing ring element to having a spherical upper 
Surface coacting with a wearing ring fastened to 
the lower extremity of the head 3, and also having 
a plane lower surface cooperable with and slid 
able upon an adjacent plane surface of an an 
nular plunger i l. The plunger ? is vertically 
movable to vary the discharge opening, between 
inner and outer annular walls 46, 42, the inner of 
which is of less height than the outer, and the 
walls 46, 42 cooperate to form an annular recess 
within which the plunger is disposed. The 
thrust ring element O by virtue of its lateral 
movability relative to the plunger if, functions to 
compensate for vertical adjustment of the head 3 
relative to the fulcrum point 56, and always main 
tains a proper seating for the head upon the 
plunger , regardless of the vertical position of 
the head relative to the concave 4. The cham- . 
ber 22 within the bottom of the annular recess 
and directly beneath the plunger if, is filled with 
incompressible fluid such as oil, this chamber be 
ing connected with a fluid pressure source 2 by 
Inleans of a conduit 2. 
A check valve 9 having one or more relatively 

Small fluid return openings therethrough, is inter 
posed between the passage 2 and the fiuid pres 
Sure Source 2. The fluid is normally held in a 
fixed position within the source f2 by means of a 
piston f3 which is held in uppermost position by 
a plurality of coil Springs 4. As long as the fluid 
remains undisturbed the pressure within the 
Source. 2 may vary between that sufficient to sup 
port the head 3, the shaft 5 and the connecting 
parts, and a predetermined pressure established 
by the Springs 4 sufficient to crush the material 
: acted upon during normal operating condi 
OS. 

COOperate to provide a fluid support for the float 
ing thrust ring element 0, and the thrust ele 
ment ?o is preferably located closely adjacent to 
the head 3 and above the eccentric T. A suitable 
stop 36 may be provided for limiting the down 
Ward movement of the plunger when the fluid 
pressure is released, and the outer wall 42 may 
be provided with a dust seal ring 24 cooperating 
with an annular apron 23 carried by the head 3, 
as shown in Fig. 1, in order to protect the thrust 
bearing and the eccentric beneath the head 3 
from dust or other foreign matter. 

Located. On each side of and laterally adjacent 

The source 2, conduit 2 and chamber 22 

2,022,185 
to the main piston f3, is an auxiliary piston. 48, 
all of these pistons 3, 48 reacting against a com 
mon Supporting block 3 which also carries a con 
tact member 53 cooperable with switches 54, 55. 
When the contact member 53 has been moved 
downwardly by the block 37 sufficiently to close 
the upper switch 54, an alarm such as a bell is 
automatically. Sounded, and when the downward 
movement of the member continues to a sufficient 
extent to close the switch 55, the circuit of the 
motor f3 is broken and the motor stops. The 
Springs 4 constantly urge the block 37 in an up 
Ward direction, and upon compression of these 
springs a predetermined amount due to excess 
pressure created in the source 2, the plunger 3 
may be forced downwardly sufficiently to enable 
fluid from the source 2 to enter a passage 47 
through the packing bore portion for the plunger 
3 and to thereby exert the full pressure of the 

Source 2 upon the ends of the auxiliary pistons 
48. A pump 29 may be provided for varying the 
quantity of fluid confined within the source 2, 
the conduit 2 and the chamber 22 in order to 
alter the crusher discharge opening, and a by-pass 
valve 20 serves to permit return of fluid from 
the passage 47 when the plunger 3 has re-entered 
the source 2 and before the plungers 48 have 
been returned to normal uppermost position. 
The driving motor 8 has upper and lower 

anti-friction bearings 30, 3 one or both of which, 3 
due to the vertical disposition of the motor, serve 
as thrust bearings. The motor shaft is direct 
connected to the upper extremity of a relatively 
light central drive shaft 8 by means of a coupling 
32, and the lower extremity of the drive shaft 8 
is secured to an eccentric driving plate 57 by 
means of an inner key 33. The drive shaft 8 
extends downwardly through a bore in the main 
shaft 5 and has its lower extremity journaled in 
a guide bearing 34 formed directly in a remov 
able bottom plate or cap 4. The eccentric T is 
drivingly connected directly to the plate 57 by 
means of an outer key 49, and the thrust plate 
27 secured to the eccentric bears directly upon 
the thrust bearing 50 which is attached to the 
bottom of the lower frame 9 by . bolts inde 
pendently of the attachment of the cap 4 to 
this frame, thus permitting removal of the cap 
Without disturbing the eccentric or its thrust 
bearing. The central opening in the thrust plate 
27 is also sufficiently large to permit free down 
ward removal of the driving plate 57 there 
through. 
The lower extremity of the drive shaft 8 is 

drivingly but detachably connected to a cen 
trifugal pump 25 which is operable only when 
the crusher is in operation. This pump 25 is 
adapted to deliver lubricant from the lubricant 
collecting chamber 26 past a check valve 40 and 
through a pipe 38, to the upper portion of a 
lubricant purifying and storage device 5. A 
pipe 39 leading from the lower portion of the de 
vice 5 communicates with a conduit 43 which is 
adapted to deliver lubricant to the top of the 
annular recess within which the thrust ring ele 
ment 0 is confined, above the plunger . The 
pipes 38, 39 are preferably formed of consider 
able length and may be provided with flexible 
Sections so as to permit the lubricant cleansing 
and storage device 5 to be placed upon a sta 
tionary Support, while permitting free vibration 
of the crusher upon the suspension cables 7, 
Without imparting vibration to the device 5. 

During normal operation of the improved 
Crusher, the electric motor 8 rotates the eccen 
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tric at the lower end of the crusher, at rela 
tively high speed, thereby causing the head 3 to 
gyrate at a correspondingly high speed, within 
and relative to the concave 4. The raw material 
44 including lumps of various sizes which are to 
be reduced, is spouted into the hopper 5 and 
falls by gravity into the upper vertical portion of 
the crushing chamber 45, and there is no re 
striction whatever to the quantity of material 
thus fed to the crusher. As the admitted ma 
tArial advances by gravity through the successive 
vertical and outwardly flared portions of the 
crushing chamber 45, it receives a rapid suc 
cession of blows from the gyrating head 3, the 
speed of gyration of which is such as compared to 

, the throw and to the relative inclination of the 
crushing surfaces, that all of the material re 
mains free to fall or to slide in contact with One 
of the members only, under the influence of 
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gravity, during the entire recession period of the 
head and also during a considerable portion of 
the period of approach constituting each gyra 
tion. Disregarding frictional resistance between 
the particles of material, and between these 
particles and one of the crushing members with 
which they may come in contact, the travel of 
the material toward the discharge opening, is in 
terrupted only during the impact period, and 
the particles are never, wedged by the influence 
of gravity between the opposed crushing Sur 
faces. The vibration of the crusher structure as 
a unit, permitted by the flexible suspension 
thereof upon cables 7, and caused by the un 
balanced masses gyrating about the central 
crusher axis, also enhances feeding of material 
through the crushing Zone, by retaining the par 
ticles of the mass in a state of constant agita 
tion. By thus depending solely upon impact and 
avoiding subsequent direct crushing by wedging 
as in the old style slow speed gyratory crusher, 
production of excess quantities of fines and dust 
is eliminated, and maximum quantities of pieces 
of substantially cubical form and of size ap 
proximating the minimum width of the discharge 
opening, are produced and delivered from the 
discharge chute 52. w 
In case a piece of abnormally hard material 

such as a piece of steel or the like, is admitted 
to the crushing chamber 45, the downward pres 
sure of the head 3 upon the thrust ring element 
fo will become so great that the annular plunger 
f is forced downwardly, and if the piece is not 
too large, displaces sufficient fluid from the 

, chamber 22 to permit the obstruction to pass 
through the discharge opening without damaging 
the crusher. When the plungerff is thus forced 
downwardly, the fluid which must escape from 
the chamber 22, is urged into the conduit 2 
from which an equal quantity of fluid is dis 
placed past the check valve 9 into the source 
2, the valve 9 being raised from its seating to 
permit rapid transfer of the fluid into the source 
2. By virtue of the increase in fluid content in 

the source f2, the piston 3 is forced downwardly 
and compresses the springs f4, and if the down 
ward motion of the piston 3 and block 37 is suf 
ficient the switch 54 will be closed thus sound 
ing the alarm and notifying the attendant to be 
on guard. If the downward motion of the piston 
f3 continues, the passage 47 is eventually 
brought into direct communication with the 
Source 2 and the fluid pressure established with 
in the source 2 is communicated to the auxiliary 
plungers 48 thereby causing the springs 4 to be. 
quickly additionally compressed. When the ob 

3 
struction has passed through the discharge open 
ing, the springs 4 again become effective to 
raise the pistons 3, 48. Due to the additional 
length of the central piston f3, this piston will 
enter the pressure source 2 before the auxiliary 5 
pistons 48 reach their normal uppermost posi 
tion. The fluid confined within the passage 47 
by entry of the piston f3 into the source f2, is 
forced by the auxiliary pistons 48 past the by 
pass valve 20 and back into the source f2. The ) 
pressure exerted by the springs f4 is such, that 
fluid from the source f2 will gradually be urged 
through the small holes in the valve 19, and nor 
mal pressure of fluid within the chamber 22 and 
passage 2 f will eventually be re-established. 5 

If the abnormally hard piece of material is too 
large to pass through the discharge opening, 
fluid is displaced from the chamber 22 to the 
source 2 until the pistons 13, 48 are forced 
downwardly to a sufficient extent that the con- 20 
tact member 53 also closes the switch 55, where 
upon the motor circuit is automatically broken 
and the motor 8 is stopped before breakage of 
Crusher parts occurs. The obstruction must 
then be removed through the inlet opening 25 
whereupon normal operating conditions are re 
Stored and the motor may again be started. 
The stop 36 serves to support the plunger if, 

ring element fo, head 3 and main shaft 5 before 
fluid has been admitted to the pressure system, 30 
or when the pressure within said system has been 
entirely released. This stop 36 is so disposed 
that it will permit maximum dropping of the 
head 3 relative to the concave 4, before the stop 
becomes effective at all, and the stop serves to 35 
maintain a space beneath the plunger f, so that 
fluid may be readily admitted to the lower face 
of the plunger. 
If it becomes desirable to vary the size of the 

crusher discharge opening, this opening may be 40 
readily made Smaller by merely actuating the 
pump 29 and introducing additional fluid under 
pressure to the source 2, the passage 2, and 
the chamber 22. In case it becomes desirable to 
increase the crusher discharge opening, some of 45 
the fluid may be withdrawn from the fluid pres 
sure system. When oil is utilized, the fluid thus 
admitted to and discharged from the pressure 
System, may be either withdrawn from or re- - 
turned to the crusher lubricating system. It will 50 
be apparent that by thus adjusting the quantity 
of fluid in the fluid pressure system any desired 
fixed discharge opening can be established. 
When the head. 3 is raised or lowered relative 

to the concave 4, the distance from the fulcrum 55 
point 56 to the thrust element O changes. Due 
to the fact that the position of the bearing 6 
in the spider 28 is fixed, and that the eccentric 

is rotatable in a fixed bearing in the lower 
frame, the position of the fulcrum point 56 can- 60 
not change. The spherical surface of the thrust 
element ?o has a fixed radius, so that when ver 
tical adjustment of the head 3 is made, surface 
coaction could not be maintained between the 
head 3 and the spherical surface of the ring ele- 65 
ment 0, if the ring element were fixed against 
lateral movement. By permitting the ring ele 
ment O to float upon the plunger i?, however, 
proper Surface coaction is at a times maintained 
between the upper and lower surfaces of the 70 
thrust element fo and the adjacent structure. 
If the spider 28 were omitted, the fulcrum point 
56 would vary its position in accordance with 
variations due to vertical adjustment of the head 
3, and the spider 28 therefore functions to main-75 
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gyratory crushing member, means for holding said 
gyratory member in spaced relation with said 
stationary member to form a crushing chamber 
having a discharge Opening, said holding means 

5 comprising bearings constituting respectively a 
fulcrum point support and a reaction thrust Sup 
port, means for adjusting Sald thrust support 
bearing to vary the size of said discharge open 
ing, a floating ring element having a plane sur 

0 face slidably carried by said thrust Support bear 
ing and arranged for lateral movement rela 
tive to said axis and having a spherical Surface 
in sliding engagement with said gyratory mem 
ber, and means for gyrating said gyratory mem 

l5 ber about said fulcrum point to crush material. 
6. In combination, a pair of annular crushing 

members so arranged as to form a crushing 
chamber, a shaft fulcrumed at a fixed point and 
supporting one of said members for gyrration rela 
tive to the other about said point, a rotatable 
member having an eccentric bearing therein 
journaling said shaft, means for rotating said 
rotatable member to gyrate said shaft and said 
gyratory Crushing member, and means for Sus 

25 taining the weight of said shaft and said gyratory 
crushing member and the crushing reaction there 
On, Said Sustaining means comprising a fluid pres 
Sure support arranged concentric of said rotat 
able eccentric member and having a floating 

30 thrust distributing ring in engagement with said 
gyratory crushing member. 

7. In combination, a pair of members cooper 
ating to form a crushing chamber, means for rela 
tively gyrating said members to crush material, 

35 means supporting one of said members and dis 
posed to yield upon occurrence of abnormal con 
ditions of operation within said crushing cham 
ber, an alarm disposed to be operated upon pre 
determined yielding of said supporting means re 
Sulting from abnormal conditions of operation 
to indicate said abnormal conditions, and means 
Connected to Subsequently stop said gyrating 
means upon further yielding of said supporting 
means resulting from more serious abnormal con 
ditions of operation within said crushing chamber. 

20 

45 
8. In a gyratory crusher comprising stationary 

and gyratory crushing members mounted in a 
frame, the combination of means for causing said 
gyratory crusher member to gyrate relative to 

50 said stationary crushing member, said means 
comprising an eccentric journaled in said frame, 
a member carried by said frame and having a 
pair of concentric cylindrical wall portions form 
ing an annular recess below said gyratory crush 
ing member, means for supporting said gyratory 
crushing member, said supporting means com 
prising an annular piston within said annular 
recess, a dust seal member carried by said 
gyratory 'crusher member, and having a cylin 

60 drical surface concentric of said gyratory crush 
ing member, and an annular wiping member car 
ried by one of said concentric cylindrical wall 
portions engaging said cylindrical surface. 

9. In a crusher, the combination of a frame, a 
stationary crushing member mounted in said 
frame, an eccentric rotatably journaled in said 
frame, a gyratory Crushing member having a 
shaft journaled in said frame and in said rotat 

to able eccentric, a thrust bearing member mounted 
On said frame so as to Surround said shaft and 
having a pair of concentric cylindrical walls 
forming an annular recess, an annular piston 
movably disposed within said recess and arranged 

75 to support said gyratory crushing member, and 

55 

65 

5 
a body of liquid within the annular recess for Sup 
porting said annular piston. vo 

10. In a gyratory crusher having stationary 
and gyratory crushing members arranged in 
Spaced relation so as to form a crushing chamber 5 
having a discharge opening, the combination of 
a reaction support comprising a confined body 
of liquid and a plunger member arranged so as 
to support said gyratory crushing member, and 
means for varying said discharge opening by 10 
varying the quantity of liquid in said body. 

11. In a gyratory crusher having a concave, a 
crusher head mounted on a shaft, a stationary 
guide bearing and a rotatable eccentric bearing 
holding said shaft and head within said concave, 15 
the combination of a thrust bearing supporting 
Said shaft and head, fluid pressure means for 
raising and lowering said thrust bearing rela 
tive to said stationary guide bearing to adjust 
the position of said head with respect to said 20 
concave, and means responsive to a force on said 
thrust bearing in excess of a predetermined 
amount for causing longitudinal movement of 
Said head and shaft. 

12. A crushing mechanism comprising relative- 25 
ly fixed and movable crushing members disposed 
in cooperating crushing, relationship, liquid pres 
Sure apparatus disposed to support said movable 
crushing member in predetermined relation to 
said fixed crushing member, resilient pressure 30 
exerting means associated with said liquid pres 
Sure apparatus and disposed to yield when the 
pressure in Said liquid pressure apparatus exceeds 
a predetermined maximum to permit said mov 
able Crushing member to move away from said 35 
fixed crushing member, means disposed to limit 
the movement of said resilient means in the di 
rection tending to move said movable crushing 
member toward said fixed crushing member to: 
position said members in their normal predeter- 40 
mined relation, and means for varying the quan 
tity of liquid in said liquid pressure apparatus 
to adjust the normal position of said movable 
crushing member relative to said fixed crushing 
member. ?5 

13. A crusher comprising a fixed crushing mem 
ber, a cooperating movable crushing member dis 
posed in spaced crushing relationship with said 
fixed Crushing member, a piston disposed to move 
said movable crushing member relative to said 50 
stationary crushing member, a liquid pressure ap 
paratus associated with said piston and having 
liquid disposed to exert pressure on said piston, 
a resilient pressure exerting device associated with 
said liquid pressure apparatus and adapted to 65 
yield upon the pressure in said liquid exceeding 
a predetermined maximum, means for limiting 
the movement of, said resilient pressure exerting 
device in the direction tending to force said liq 
uid against said piston to limit the movement 6C 
of said movable crushing member toward said 
fixed crushing member, and means for varying 
the volume of liquid in said liquid pressure ap 
paratus to adjust the normal position of said 
movable crushing member relative to said fixed 65 
crushing member. 

14. A crusher comprising relatively movable 
cooperating crushing members disposed in spaced 
crushing relationship, means for actuating said 
crushing memberstocrush material therebetween, 70 
a piston associated with one of said crushing 
members for moving it relative to its cooperat 
ing crushing member to adjust the crushing space 
therebetween, a closed liquid chamber including 
a cylinder disposed to receive said piston, a liq 
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luid filling said chamber, means for varying the 
quantity of said liquid in Said chamber to change 
the position of said piston in said cylinder and 
thereby adjust the relative spacing of said co 
Operating crushing members, resilient pressure 
responsive means connected to said chamber and 
adapted to yield and permit. rapid displacement 
of a portion of said liquid upon pressure in excess 
of a predetermined amount occurring in said 
liquid as the result of uncrushable material be 
tween said crushing members to permit relative 
displacement of one of said crushing members, 
means for limiting the rate of return flow of Said 
liquid into said chamber to return said displaced 
crushing member gradually to its normal position, 
means limiting the action of said resilient pres 
Sure means to prevent it moving Said piston be 
yOnd its nornal adjusted position, and Control 
means responsive to predetermined movement of 
said piston for sounding an alarm to indicate 
Said abnormal Operating conditions and for Sub 
Sequently stopping the operation of the crusher 
upon dangerous operating conditions resulting 
from the presence of Said uncrushable material 
in the crusher. - 

15. A gyratory crusher comprising a frame car 
rying a stationary annular crushing element, a 
movable tapered crushing element disposed with 
in said stationary crushing element in cooperat 
ing crushing relation therewith, a shaft disposed 
to support said movable crushing element in op 
erating position, a bearing carried by said frame 
above said crushing elements and disposed to 
engage said shaft and to define a fulcrum point 
for said movable crushing element, means for 
gyrating said shaft and said movable crushing 
element about said fulcrum point, a spherical 
bearing positioned below said movable crushing 
element and disposed to Support it for gyration 
about said fulcrum point, means carried by Said 
frame for moving said Supporting bearing verti 
cally to adjust the position of said tapered mov 
able crushing element relative to said annular 
crushing element, and a plane bearing support 
ing said spherical bearing on said adjusting means 
to permit lateral movement thereof to compen 
sate for the changes in position of said spherical 
bearing relative to said fulcrum point resulting 
from Said vertical adjustment thereof. 

16. A crusher of the gyratory type, comprising 
an annular stationary crushing element, a mov 
able crushing element of conical shape disposed 
within said annular stationary crushing element, 
means disposed to gyrate Said conical crushing 
element within said stationary crushing element, 
an annular piston encircling said gyrating means, 
a universal bearing interposed between said pis 
ton and Said gyrating conical crushing element 
to enable said piston to support Said crushing 
element while it is gyrating, a cylinder disposed 
to engage Said piston, a liquid within Said cylin 
der and Supporting said piston, and means for 
varying the quantity of said liquid to adjust the 
position of said gyrating crushing element rela, 
tive to said stationary crushing element. 

17. A crusher of the gyratory type, comprising 
an annular stationary crushing element, a mov 
able crushing element of conical shape disposed 
partly within said annular stationary crushing 
element, means disposed to gyrate said conical 

2,022,185 
crushing element within said stationary crushing 
element, an annular piston encircling said gy 
rating means, a universal bearing interposed be 
tWeen Said piston and Said gyrating conical 
crushing element to enable said piston to Support 
said crushing element while it is gyrating, a cyl 
inder disposed to engage Said piston, a liquid 
within said cylinder and supporting said piston, 
means for varying the quantity of said liquid to 
adjust the position of said gyrating crushing ele- () 
ment relative to said stationary crushing element, 
and a pressure accumulator associated with said 
cylinder and adjusted to relieve said liquid there 
in of excessive pressure above a predetermined 
maximum to permit displacement of Said piston 5 
and said movable crushing member. 

18. A crusher of the gyratory type, comprising 
an annular stationary crushing element, a mov 
able crushing element of conical shape disposed 
partly within Said annular stationary crushing 20 
element, means disposed to gyrate said conical 
Crushing element within said stationary crushing 
element, an annular piston encircling said gyrat 
ing means, a universal bearing interposed be 
tween said piston and said gyrating conical 25 
crushing element to enable said piston to sup 
port said crushing element while it is gyrating, 
a cylinder disposed to engage said piston, a liquid 
Within said cylinder and Supporting said piston, 
means for varying the quantity of Said liquid to 30 
adjust the position of said gyrating crushing ele 
ment relative to said stationary crushing element, 
a presSuure accumulator associated with Said cyl 
inder and adjusted to relieve said liquid therein 
of excessive pressure above a predetermined 35 
maximum to permit displacement of said piston 
and Said movable Crushing member, and alarm 
means associated with said accumulator and dis 
posed to Sound an alarm upon displacement of 

. Said piston a predetermined amount. 40 
19. A crusher of the gyratory type, comprising 

an annular stationary crushing element, a mov 
able crushing element of conical shape disposed 
partly within said annular stationary crushing 
element, means disposed to gyrate said conical 45 
Crushing element Within Said Stationary crush 
ing element, an annular piston encircling said 
gyrating means, a universal bearing interposed 
between said piston and said gyrating conical 
crushing element to enable said piston to sup- 50 
port said crushing element while it is gyrating, a 
cylinder disposed to engage said piston, a liquid 
within said cylinder and supporting said piston, 
means for varying the quantity of said liquid to 
adjust the position of said gyrating crushing ele 
ment relative to said stationary crushing element, 
a pressure accumulator associated with said cyl 
inder and adjusted to relieve said liquid therein 
of excessive pressure above a predetermined 
maximum to permit displacement of said piston GO 
and Said movable crushing member, alarm means 
asSociated with Said accumulator and disposed to 
sound an alarm upon displacement of said piston 
a predetermined amount, and control means as 
Sociated with said accumulator and connected to 65 
Stop Said gyrating means upon displacement of 
Said piston a further predetermined amount upon 
the occurrence of dangerous operating conditions 
Within said crusher. 

5 5 

RAY C. NEWHOUSE. 70 


