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15 Claims,

This invention relates to improvements in the

means for supporting the head of .a gyratory
crusher with automatic release to permit passage
of uncrushable substances:
_The object of the invention is to provide a
hydraulic support which will support the crusher
head in a set position against any normal crush-
ing load and allow the head to drop in case
pressure in the fluid increases. beyond a prede-
termined . limit with automatic return of the
head to its predetermmed setting upon clearance
of the crushing chamber.

A further object is to ‘provide a mechanical
return independent of. high pressure power drlven
pumps and pump controls.

A still further object is to provide a dev1ce in
which the crusher may be adjusted to any desired
crusher opening. independent of hydraulic con-
trol.

These and’ further objects which will appear
from the following description are. ‘obtained by
the mechanism illustrated in the- accompanying
drawings in which:

_PFig. 1 is a more or less diagrammatic vertmal

sectlonal view of a crusher embodying the in-
vention;
. Fig. 21s a deta1led view to an enlarged - scale
of the lower section of Fig. 1 showing details of
one preferred form of spring assembly and ad-
justing means; -

Fig. 3 is a detailed view to an enlarged scale
of -a modification of the lower section of Fig, 1
showing.a modified form of spring assembly and
adjusting means; and

Fig. 4 is a detail sectional view of a relief valve
indicated in Fig. 1.

Similar numerals refer to similar
Lhroughout the several views.

parts

It is well known in the prior art to use sprmgs.

to support the crusher head in its.proper posi-
tion against  the crushing. load, such springs
.y1e1d1n°‘ upon excessive pressure between the
crusher parts due to uncrushable -substances
such as tramp iron or steel between the crushing
members. It .is also well known to use fluid un-
der pressure to support the crusher head under
normal. crushing pressures, relief ‘means being
Jprovided to permit opening of the. crusher, upon
exceeding a predetermined pressure in the sup-
porting fluid. This invention combines the ad-
vantages of both methods, obtaining an auto-
matic resetting without the disadvantages of the
purely spring supported head, which requires ex-
fremely strong springs and has g very . limited
-opening movement and without the expensive
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erally iridicated by the numeral f.

pumps,; or accumulator equipment necessary 10
obtain purely hydraulic head supporting and au-
tomatic resetting.

The drawings show the mventmn as applied
t6 a gyratory crusher in which a frame is gen-
The frame |
comprises of an upper section 2 supporting a
concave 3 which forms one of the crushing mem-
bers.” A -center section 4 may be the main sup-
porting member and .includes an eccentric bear-
ing 5 in which the eccentric 6 .is mounted for
rotation. 'The crusher shaft 7 on which are

mounted the crusher head 8 with its mantle 89

forms the second crushing member, and is gy-
rated by the eccentric 6 in a manner well known
in the gyratory crusher art and which forms no
part. of the present invention. The lower sec-
tion 9 of the frame | comprises a hydraulic cylin-

der bore 10 in which is mounted with a fluid

tight slldmg fit .a "head supporting plunger” (1.
On the upper surface of plunger 11 is carried a
step type thrust bearing block. {2 which coacts
with the end of the gyrating shaft 7 to support
the crusher head 8 against the crushing load
caused by the reaction of the forces developed
in crushing material between the head 8 and con-~
cave 3 by relative gyration thereof. Plunger il
is held against rotation by a pin 14 mounted in
lower. section 9 and arranged to project info a
groove 13 formed in the surface of the plunger
Li. Secured: to the upper part of frame section
§ is & thrust bearmg ‘{5 for the eccentric 6. The
end of the hydrauhc ¢ylinder 18 is closed by end

cap 18, which is formed with a cup shaped exten-

sion or $pring housing 11, in the end of which
is ‘coaxially ' mounted a head setting screw. 18
provided with a lock nut 9. Section 9, plunger
{1, and end cap 16 define a fluid space 28, having
a single external fluid connection 21 acting as
both inlet and outlet. The sections 2, &, 9 and
{6 of the frame { are -joined in any known suit-
able manner as by studs, 22, 24 and 26 and nuts
23,25 and 21. .In the fluid space 20 between the
head setting screw 18 and the plunger {1, is.lo-
cated 2 head setting spring assembly 28 which
will be described .in -detail hereinafter.

. A preferred form of head settlng spring as-

sembly 28:is shown in detail in Fig. 2. In this

construction a helical coil spring 29 is seated at

its opposite ends against an upper spring seat
member 39 and a lower spring seat member 32.

The seat member 30 is provided with an integral

.connecting sleeve 31 extending inside the- coils

of the spring 29 for a part of .the length thereof.

Lower seat member 32 is also prov1ded with a




2

connecting sleeve 33 extending inside the coils
of spring 28.. The ends of sleeves 34 and 33 are
spaced apart longitudinally of the spring. An
adjustable connecting bolt 34 threadedly engages
sleeve 83, and slidably engages sleeve 31 to per-
mit limited relative axial motion of said seat
members 33 and 32. In the form shown in Fig. 2,
the sleeve 81 is provided with an internal shoul-

der 36 which is arranged to engage the head

27 of bolt 34 to limit the separating movement
of seats 39 and 32. A lock screw 35 is threaded
in seat member 22 and arranged to operatively
engage bolt- 34 after adjustment of said spring
assembly by operation of connecting bolt 34, to
retain the same in its adjusted position,: Mem-
bers 38 and 32 with bolt 34 form an adjustabls

- lapping ends of springs {29 and 229.
“housing extension (17 is of larger diameter to
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telescoping spring compressor deformable axially -

to allow further compression of spring 29 _

The hydraulic fluig space 20, through passage
21, is connected by parallel conduits 42 and 44
with the bottom of a hydraulic fluid reservoir 48
provided with a conventional vent 50 ang filling
blug 8i. In conduit 42 a relief valve 43 is ar-
ranged with its high pressure connection 4§ in
communication with space 20 and its discharge
connection 47 in communication with reservoir 48,
The iriternal structure of a suitable relief valve
is shown in Fig. 4 and fully described hereinafter.
In conduit, 44 a check valve 85 is arranged to per-
mit flow only in the direction of space 20.

Plunger {1 may be provided with any known
backing as shown at 38 and with sealing grooves
as at 40, and the hydraulic eylinder 10 may be
provided with a replacedble liner ds shown in
Figs. 2 and 3 at 89, Hydraulic fluid may be main-
tained at some level as 49 in the reéservoir 48.

As shown in Fig. 1, the. érusher may- be pro-
vided with a dust curtain 52 secured to hesd 8 and
a dust collar 53 secured to ¢enter frame section g,
oberatively engaged to prevent the passage of
dust into the eccentric mechanism 6. Lubricat-
ing oil is supplied through a connection §4 and
bassed. through the operating mechanism Tubri-
cating the parts and finally discharging at 55,

The eccentric 6 which imparts the gyratory
motion- to the crusher head & may be provided
with & ring gear 65 meshing with ‘& beveled drive
binion 66 on a shaft 67 rotatably supported in
housing 68 on bearings €9. Shaft 67 passes out
of the housing through a packing 70 which' pre-
vents the escape of lubricating oil, and is pro-
vided at its exterior end with a drive sheave 11
or other known power transmission. means.

The relief valve 43 as shown in Fig, 4, may con-
sist of a valve body 56 provided with a high pres-

sure or inlet connection 46'and a discharge con- -5

nection 47. A valve disk 59 is urged by a spring
60 against a valve seat 57, normally closing off
communication from connection 46 to connection
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41. . Spring 6% is compressed between the valve .

disk 59 and a spring seat 61, the position of which
may be varied by a regulating screw 62 threadedly
engaging the end closure cap 58 of the valve
body 56. A lock nut 63 may be jammed against
cap 58 to preserve any- desired setting of regu-
lating screw 62, o

In Fig. 3 is shown a modified form of end cap
and head setting spring assembly in -which a
shorter  structure may be obtaihed by the in-
genious use of two springs 129 and 229 of different
diameters. The upper end of spring 129 and the
lower end of spring 229 are seated on upper and
lower spring seats 130 and 132, respectively, simi-
lar in nearly all respedts to spring seats 30-and 32
and: provided with connhecting sleeves- (31 and 33

60

70

and adjustable connécting bolt 134 - In this mod- 78§
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ification a cup-shaped, floating intermediate
spring seat member 41 engages the adjacent over-
Spring
accommodate the larger spring 229. The result
is 8 much shorter spring assembly.

The operation of the invention is as follows:
Rotative power is supplied to sheave Ti causing
rotation of eccentric 6 in its bearing 5 and gyra-
tion of shaft T and head and mantle 8 and 80
with respect to concave 3. Material passing
through feed opening 64 to the crushing space

-between mantle .80 and concave 3 is crushed by

the relative motion thereof. The crushing pres-
sure developed reacts on the head and may be

-resclved into a cemponent perpendicular to the

axis of shaff T which is opposed by eccentric bear-
ing §, and a component parallel to the axis of
shaft 7 which is opposed by pressure on step bear-

ing block 12 supported by hydraulic plunger (f.

Assuming that fluid space 28 and the hydraulic
system are filled with a substantially incompressi-
ble fluid to level 49, fluid in space 20, and con-
duits 42 and 44 from passage 21 to relief valve 43
and check valve 45 is trapped and placed under
a hydraulic pressure proportional to the erushing
pressure by the action of plunger [{, for the
check valve 45 cannot pass fluid towards reserveir
48 and relief valve 43 is regulated by screw 62 so
that valve disk 58 will not allow fluid to flow
through conduit 42 toward reserveir 41 until the
fluid pressure exceeds that caused by reaction on
the plunger 1f of maximum normal crushing
pressure and the pressure of spring 68 is over-
come.  Spring assembly 28 is set to a predeter-
mined normal length and the spring is thereby
brecompressed to an initial yielding strength
preferably substantially more tharn that sufficient
to support the weight of phunger II, bearing
block 12, shaft ¥, head 8, and mantle 80, but not
sufficient to withstand the full' crushing load.
The head setting screw 18 is set to put the head
in the desired axial position for. crushing to the
desired fineness. With a predetermined length
and strength of the spring assembly as shown in
Figs. 2 and 3, any change in the setting of screw
18 'will cause an equivalent change in the axial
position of the head 8 relative to concave 3 under

“all normal conditions, -

During normal crushing, the reaction on plung-
er |1 will act against the trapped fiuid in space 20
and no substantial displacement of the head
downwards or compression o‘f"spring assembly 28
can occur. The head is thus constrained by the
hydraulic support to a position in a predeter-
mined path of normal crushing: movement.,

If, however, a piece of uncrushable material
should come between- the crushing’ members -3
and 80, an excessive reaction on plunger {f will
catise the fiuid pressure in space 29 and acting
on relief valve 48 to exceed that caused by nor-
mal crushing. ‘This excessive pressure will act
to overcome the pressure of spring 6§ forcing the

-valve disk 69 from its seat and allowing fluid un-

der pressure to escape from space 20 to reservoir
48 through conduit 42, and plunger {} will be ai-
lowed to descend, lowering the head of the
crusher and increasing the opening between the
crushing members 89 and 3 intil the unciushable
substance has passed through and. the excessive
pressure has been relieved. During the deséent
of plunger t1; the spring assembly 28 will be com-
pressed or deformed to less' than its predeter-
mined normal length, and the potential energy
stored in said spring assembly will Be increased in
proportion to:its compression. Upon the dropping
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of the head due to uncrushable substance such as
tramp iron, the feed to-the crusher at 64 will be
stopped by the attendant, and the crusher, gyrat-
ing: normally; will become empty after. passing
the offending substance. As soon as the load on
the crusher drops sufficiently, the enérgy stored
in the spring assembly 28 will be released and,
being more than sufficient to return the head to
its predetermined setting, will cause the plunger
f{ and head 8 to resume their proper set . posi-
tions with spring assembly 28 extended to its full
predetéermined length and initial precompres-
sion, - The action of spring assembly 28 in caus-
ing the plunger I{ to move upwards to its set
position will cause a fluid pressure drop in space
20, whereupon check valve 45 will open.to per-
mit fluid to Sow from reservoir 48 through con-
duit 44 to replace the fluid forced out of space
20 by the excessive pressure on plunger {{." The
crusher will thus be returned to its proper set po-
sition and crushing may be resumed. o
.. Any lowering of the head 8§ due to possible leak-
age of fluid from space 20 during operation of the
crusher will be corrected by the spring -assembly
whenever the crushing load drops sufficiently so
that the total load on the plunger is less-than the
initial strength of spring assembly 28 and the
fluid lost will be replaced from reservoir 48 by the
upward motion-of plunger I1. Restoration of the
head. is entirely automatic, being accomplished
by the spring. assembly 28 independently of any
fluid pumping apparatus or controls. Hydraulic
support by a trapped body of fluid gives steady
support to .the head, yieldable only upon open-
ing of relief valve 43. This mechanism will con-
tinue to function without attention -other- than
control of feed to the crusher after once being
adjusted to the proper setting by adjusting screw
18. Adjustment for maximum normal crushing
pressure by regulating screw €2 on relief valve 43
is simple and dependable. Once spring assem-
bly 28 has been set to the desired precompression
or initial yielding strength, a change in the set-
ting of the crusher by operation of adjusting

screw 18 will not alter the normal length of the g4

said spring assembly.

In case a simple spring as shown in Fig, 1 at
28 without the precompressing, telescoping seat
arrangements of Figs. 2 and 3 is used, the length
of the spring assembly will be determined by the
scale of the spring and the weight of the support-
ed parts, under no load conditions, and no ad-
justment of limited spring assembly length will
be possible, otherwise the action is the same ex-
cept that there will be no available excess of
spring force, over that required to balance the
supported parts, to overcome any abnormal re-
sistance of resetting of the head under no load
conditions.

It will be understood that the drawings and de-
scription represent a preferred embodiment of
the invention in a particular type of crusher, and
that the invention may, with obvious changes, be
used in crushers of different types as will be
readily apparent to persons skilled in the art.
The scope of invention-is intended to include
such modifications and equivalents as may occur
to persons skilled in the.art and come within the
scope of the appended claims.

1t is claimed and desired to secure by Letters
Patent: ‘

1. In a crusher comprising relatively movable
crushing members, means to impart a normal
relative crushing. movement to said members,
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support means including normally closed expan- 75

3

sible chamber hydraulic means supporting one of
said members in relation to the other and nor-
mally constraining said one member to a position
in a predetermined path of normal relative
crushing movement, said support means being so
constructed and arranged that the pressure -in
said hydraulic expansible chamber is propor-
tional to the crushing pressure on said members,
fluid pressure relief means responsive to abnor-
mal pressure caused by uncrushable substance
between said members to allow fluid discharge
from and . contraction of said chamber and ab-
normal relative: movement of said members to
avoid excessive pressure, a fluid reservoir, con-
duit means connecting said reservoir- with said
hydraulic chamber, means in said conduit per-
mitting fluid flow. from said reservoir to. said
chamber and preventing reverse flow; elastic
means deformable by abnormal movement.of said
members and said hydraulic chamber means and
tending to urge said members and said expansi-
ble chamber means towards their predetermined
normal positions and causing said expansible
chamber means to draw in fluid to replace fluid
discharged therefrom. ‘

2. Tn a crusher comprising relatively movable
crushing members, means to impart a normal
relative crushing movement to said members,
support means including normally closed expan-
sible chamber hydraulic means supporting one of
said members in relation to the other and nor-
mally constraining said one member to-a posi-
tion in & predetermined path of normal relative
crushing movement, said support means being so
constructed and arranged that the pressure in
said hydraulic expansible chamber is proportion-
al to the crushing pressure on said members,
fluid pressure relief means responsive to abnor-
mal pressure caused by uncrushable ‘substance
between said members to allow fluid discharge
from and contraction of said chamber and: ab-
normal relative movement of said members to
avoid excessive pressure, a fluid reservoir, con-
duit means connecting said reservoir with said
hydraulic chamber, means in said conduit per-
mitting fluid flow from said reservoir to said
chamber and preventing  reverse flow, -elastic
means deformable by abnormal movement of said
members and said hydraulic chambeér means and
tending to urge said members and said expansi-
ble chamber means towards their predetermined
normal positions and causing said expansible
chamber means to draw in fluid to replace fluid
discharged therefrom, said elastic' means . com-
prising a spring assembly having a spring and
means engaging the ends of said spring and con-
straining said spring to a predetermined normal
length, said assembly being deformable in length -
by pressure in excess of a predetermined amount,
said spring urging said assembly to assume its
normal predetermined length with sufficient
force to cause said crushing members to resume
their normal positions upon removal of said
crushing pressure.

3. In a crusher comprising relatively movable
crushing members, means to impart a normal
relative crushing movement to said members,
support means including normally closed expan-
sible chamber hydraulic means supporting one
of said members in relation to the other and
normally constraining said one member to & po-
sition in a predetermined path of normal rela-

‘tive crushing movement, said support means be-

ing so constructed and arranged that the pres-
sure in‘said hydraulic expansible chamber is pro-




4
portional to the crushing pressure on said mem-
bers, fluid pressure refief means responsive to gb-
normal pressure caused by tncrushable substarice
hetween said members to- allow fluid discharge
fiem and contraction of said ehamiber ‘and ab-
normal ‘relative movement of said members to
avoid exeessive pressure, o fAuid reservoir, con-
duit ‘means connecting said reservoir with said
hydraulic chamber, means in said conduit per-
mitting - fluid flow - from said reservoir ‘to said
chamber and: preventing reverse flow, elastie
means deformable by abnormal movement of said
members and said hydraulic chamber means and
tending to urge said members and said expansi-
“ble"chamber means towards their predetermined
normal: positions and causing: said expansible
chamber means to draw in fluid to replace fluid
discharged therefrom, said elastic means com-
prising & spring: assembly having a spring and
means engaging the ends of said spring and con-
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straining said spring toa predetermined normal |

length, said assembly being deformable in length
by pressure in excess of a predetermined amount,
said spring urging said assembly to assume its
normal predetermined length with sufficient
force to cause said crushing members to resume
their normal positions upon- removal of said
-erushing pressure, in which the position of one
end of said elastic means relative to one of -said
crushing members tnder normal conditions  de-
termines the normal positions of said crushing
cmembers - and - said hydraulic supporting means,
‘and means tc adjust the Dosition of said one of
said elastic means relative to said one of said
crushing members;

4. In a crusher conlprising relatively movable
crushing  members, means to impart a normal
relative crushing movement to said miembers,
support means including normally closed expan-
sible” chamber hydraulic means supporting one
-of said members in relation to the other and nor-
mally constraining said one member to a position
in . a predetermined path  of normal relative
crushing movement, said support rieans being so
-constructed and srranged that the pressure in
said hydraulic expansible chamber is proportiorn-
al.to the crushing pressure on said members, fluid
bressure relief. mseans responsive to abnormal
bressure caused by uncrushable substance. be-
tween'said members to allow fluid discharge from
‘and contraction .of said chamber and abnormal
relative movement of said members o avoid ex-
cessive pressure, a fluid reservoir, conduit means
connecting . said reservoir with said hydraulic
:chamber, means in said conduit permitting fluid
flow from said reserveir to said chamber and pre-
venting reverse flow, elastic means deformable by
-abnormal movement of said embers and con-

racting of said hydraulic chamber means and
tending to urge said members and said expansible
chamber means towards their predetermined
normal positions and causing said expansible
chamber means to draw in filid to replace fluid
discharged therefrom, said elastic means being
entirely within said expansible chamber means.

5.1n a gyratory crusher, a concave, a frame
‘work supporting said concave, a gyratory shaft
and crusher head, mounting means on said frame

.work for said shaft and head including means to

gyrate said shaft and head about the "axis of
said concave, said mounting means comprising
hydraulic. means supporting said shaft in a pre-
determined axial position relative to said concave
.against axial displacement by force caused by rel-
ative motion of said head .and concave to erush
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‘means to adjust the axig]
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material therebetween, said hydraulic means be-
ing yieldable only to abnormal forces catised by
uncrushable material to permit axial movement
of said shaft and head, elastic. means associated
with said hydraulic means and deformable by
said  yielding thereof to return said “hydraulic
means and said shaft to normal position upon re-
moval of said uncrushable material, said hydrau-
lic means comprising a plunger and a cylinder,
said cylinder having a supply and discharge out-
let normally closed by a supply check valve and a
relief' valve, sdid elastic means comprising g
spring within said eylinder acting to return said
plunger and said cylinder to predetermined rela-
tive position -after relative axial displacement
thereof. :

6. In a gyratory crusher, a concave, g frame
work supporting said concave, a gyratory shaft
and crusher head, mounting means on said frame
work for said shaft and head including means to
gyrate said shaft and head about the axis of said
concave, said mounting means comprising - hy-
draulic means supporting said shaft in g prede-
termined axial position relative to said concave
against axial displacement by force caused by
relative motion of said head and concave to crush
material therebetween, said hydraulic means be-
ing yieldable only to abnormal forees caused by
uncrushable material to permit axial movement
of said shaft and head, elastic meang associated
with said hydraulic means andg deformable by
sald yielding thereof to return said  hydraulic
means and-said shaft to normal position upon re-
moval of said uncrushable material, said hydrau-
lic means comprising a plunger and a cylinder,
said cylinder having g Supply and discharge out-
let normally clesed by a supply check ‘valve and
a relief valve, said elastic means - comprising 4
spring within said cylinder acting to return said
blunger and said cylinder to bredetermined rela-
tive position - after relative axial displacement
thereof, and means to adjust said spring means
to predetermined jnitia] vielding strength and
predetermined normal axial length. :

7. In a gyratory crusher, a. concave, a frame
work supporting said concave, a gyratory shaft
and crusher head, mounting means on said frame
work for said shaft ang head including means
to gyrate said shafi and head about the axig of
said‘ concave, said mounting means comprising
hydraulic means supporting said shaft in g pre-
determined axial position relative to said ‘con-
cave against axial displacement by force caused
by relative motion of said head and concave ‘to
crush  material therebetween, said hydraulie
means being yicldable only to abnormal forces
caused by uncrushable material 0 permit axial
movement of said shaft and head, elastic means
associated with said hydraulic neans and de-
formable by said yielding thereof to return said
hydraulic means and said shaft to normal posi-
tion upon removal of said unerushable material,
said hydraulic meansg comprising a plunger and
a cylinder, said eylinder having a supply and dis-
charge outlet normally clesed by a supply check
valve and a relief valve, said elastic means com-
prising a spring within said cylinder acting to
return said plunger. and said ‘cylinder to prede-
termined relative position after relative axial dig-
placement thereof, means to adjust said spring
means to predetermined initial yielding strength
and predetermined normal axial length, and
) bosition of ‘one end
of said spring means thereby to determine the

‘Rormal. axial position of said shaft ‘and head.
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+:8. Ina crusher, yieldable hydraulic bearing
support means comprising a contractable hy~
draulic fluid containing means of normal prede-
termined volume, elastic means.of positively lim-
ited length deformable by coniraction of said
fluid containing means and active when de-
formed to cause expansion of said fluid contain-
ing méans to said predétermined volume, a dis-
charge and intake opening in said containing
means, relief valve means connected with said
opening to permit discharge of fluid and contrac-
tion of said container :under abnormal pressure,
check valve means connected with said opening
preventing  discharge of filuid therefrom, fluid
supply means connected with said check valve
means, said check valve permitting intake of fluid

from said fluid supply means upon expansion of

said container, said elastic means comprising an
assembly having a spring, a telescoping spring

¢ompressor, arid means to adjust said compressor 20

to precompress said spring to a predetermined
initial tension and positively limit said assembly
to7a predetermined normal length.

.9, In a crusher, yieldable hydraulic bearing

supbort means comprising. a contractable hy- :

draulic fluid containing means of normal pre-
" determined volume, elastic means of positively
limited length deformable by contraction of said
fluid containing means and active when deformed

to cause expansion of said fluid containing means ¥

to-gaid predetermined volume, a discharge and
iritake opening in said containing means, relief
valve means connected with said opening to per-
mit: discharge of fluid and contraction of said

container under abnorimal pressure, check valve

means ‘connected with said opening preventing
discharge of fluid therefrom, fluid supply means
connected with “said check valve means, said
check valve permitting intake of fluid from said
fluid supply means upon expansion of said con-
tainer, said elastic means comprising an assem-
bly having a spring, a telescoping spring com-
pressor, and means to adjust said compressor to
precompress said spring to a predetermined ini-
tial tension and positively limit said assembly to
a predetermined normal length, means on said
fluid containing means to adjust the position of
said elastic assembly relative thereto to vary the
predetermined volume of said fluid container,
said bearing support being movable and having
its normal position determined by the volume of
said hydraulic means.

10. In a gyratory crusher, a crusher body, a
concave supported in said bedy, 2 crushing head
rigidly connected
said body for gyratory and axial motion relative
to the axis of said concave, 2 bearing support
member capable of movement relative to said
body to determine the axial position of said shaft
and head relative to said concave, said support
memhber comprising a plunger, a cylinder rigidly
connected to said body in axial alinement with
said concave, said cylinder engaging said plunger
in fluid sealing engagement, means comprising a
volume of substantially incompressible fluid in
said cylinder to determine the axial position of
said plunger and resist axial displacement there-
of in a direction to reduce the volume established
hy said plunger and cylinder, a fluid supply and

discharge opening on said cylinder normally 7

closed by a pressure responsive means permitting
discharge of fluid above a predetermined pres-
sure, a check valve permitting supply of fluid
to said cylinder but preventing discharge there-

from, a fuid supply reservoir and a conduit con- i

to a shaft means, mounted in 55
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necting said reservoir to-said check ‘valve,-elas~,
tic means of predetermined normal length and-
yielding ‘strength ‘deformakle by axial displace-:
ment of said plunger in said cylinder, said elastic:
means when deformed acting to urge said plunger:
towards its predetermined axial position relative:
to said cylinder thereby causing fluid to be drawn:
into said cylinder from said reservoir. B

11. In a gyratory crusher, a .crusher body, a
concave supported in said body, a crushing head
rigidly -connected to a shaft means, mounted in
said body for gyratory and axial motion relative
to the axis of said concave, a bearing support
member capable of movement relative- to. said.
body to determine the axial position of said shaft.
and head relative to said concave, said support
member comprising a plunger,-a cylinder rigidly
connected to said body in. axial alinement with
said concave, said cylinder engaging said plunger:
in fluid sealing. engagement, means. comprising.
a volume .of substantially incompressible fluid in
said cylinder to determine the axial position . of
said plunger and resist axial displacement there-
of in a direction to reduce the volume established

- by said plunger and cylinder, a fluid supply and

discharge opening on said - cylinder normally
closed by a pressure responsive means permitting
discharge of fluid above a ‘predetermined  pres-
sure, a check valve permitting supply of fiuid to
said cylinder but preventing discharge therefrom,
a fluid supply reservoir and a conduit connecting
said reéservoir to said check valve, elastic means
of axial displacement of said plunger in said cyl-
inder, said elastic means when deformed acting
to urge said plunger towards its predetermined
axial position relative to said cylinder thereby
¢ausing fluid to be drawn into said cylinder from
said reservoir, adjusting means operatively con-
nected with the said cylinder and axially sup-
porting said elastic means for adjusting the nor-
mal axial position of said elastic means, said
plunger and said shaft.

19. In a crusher having relatively movable
crushing members, precompressed elastic means
operatively engaging said members to determine
the normal relative position of said members un-
der no load conditions, normally closed hydraulic
means of predetermined volume operatively en-
gaging said members to resist relative displace-
ment thereof under maximum normal crushing
load, means to permit discharge of fiuid from and
reduction in volume of said normally closed hy-
draulic means when said load exceeds said maxi-
mum normal crushing load, said elastic means
urging said hydraulic means to resume said pre-
determined normal volume, a source of fluid,
snd means to automatically connect said source
of fluid to said hydraulic means for flow of fluid
to said hydraulic means in response to an in-
crease in volume of said hydraulic means.

13. A yieldable bearing support comprising. a
hydraulic means having a predetermined normal
volume, said hydraulic means being yieldable un-
der predetermined excessive pressure by dis-
charge of fluid therefrom, a fluid supply reser-
voir, check valve means permitting flow of fluid
from said supply reserveir to said hydraulic
mesns and preventing reverse flow at least at
a pressure below said predetermined pressure,
and means operatively connected with said hy-
draulic means to urge said hydraulic means to re-
sume - its predetermined normal volume after a
yielding movement, said hydraulic means upon
such resumption of normal volume acting to suck
in fluid to replace fluid discharged therefrom,
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sald hydraulic means comprising relatively mov-
able plunger and cylinder means defining a closed
hydraulic fluid chamber, said means. to urge said
hydraulic means to resume its normal predeter-
mined volume comprising a spring assembly ax-
ially arranged within said hydraulic fuid cham-
ber-and operatively engaging said plunger and
cylinder means, said assembly including deform-
able means positively limiting the  axial length
and initial yielding strength of said assembly.
14. A yieldable bearing support comprising g
hydraulic means having a predetermined normsl
volume, said hydraulic means being yieldable un-
der predetermined excessive pressure by dis-
charge of fluid therefrom, a fluid supply reservoir,
chsck valve means permitting flow of fluid from
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said supply reservoir to said hydraulic means .

and preventing reverse flow at least at a pressure
below said predetermined pressure, and means
operatively connected with said hydraulic means
to urge said hydraulic means to resume-its prede-
termined normal volume after s yvielding move-
ment, said hydraulic means upon ‘such resump-
tion of normal volume acting to suck in fluid to
replace fluid discharged theérefrom, said hy-
draulic means - comprising relatively movable
plunger and cylinder means defining a closed
hydraulic fluid chamber, said means to urge said
hydraulic means to resume its normal predeter-
mined volume comprising & spring assembly ax-
ally arranged within said hydraulic fuid cham-
ber and operatively engaging said plunger and
cylinder means, said assembly including deform-
able means positively limiting the axial length
and initial yielding strength of said assembly, ad-
justing means operatively engaging a part of said
hydraulic means and said spring assembly to ad-
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Just the relative predetermined axial positions
of said plunger and cylinder.

15. A yieldable bearing support comprising a’
hydraulic means having a predetermined normal
volume, said hydraulic means being yieldable un-
der predetermined excessive pressure by dis-
charge of fluid therefrom, a fluid supply reservoir,
check valve means permitting flow of fluid from
said supply reservoir to said hydraulic means
and preventing reverse flow at least at a pressure
below said predetermined pressure, and means
operatively connected with said hydraulic means
to urge said hydraulic means to resume its pre-
determined normal volume after a yielding move-
ment, said hydraulic means upon such resump-
tion of normal volume acting to suck in fluid to
replace fluid discharged therefrom, said hy-
draulic means comprising relatively movable
plunger and cylinder means defining a closed hy-
draulic fluid chamber, said means to urge said
hydraulic means to resume its normal predeter-
mined volume comprising a spring assembly ax-
ially arranged within said hydraulic fluid cham-
ber and operatively enhgaging said plunger and
cylinder means, said assembly including deform-
able means positively limiting the axial length
and initial yielding strength of said assembly,
adjusting means operatively engaging a part of
said hydraulic means and said spring assembly
to adjust the relative predetermined axial posi-
tions of said plunger and cylinder, said adjust-
ing means being of sufficient strength to support
the maximum deformed pressure of said spring
assembly, and said initial yielding strength ot
said spring assembly being at least sufficient to
support the no-load weight on said bearing sup-
port. :
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