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(57) Abrégé/Abstract:

An adjustment and suspension system for supporting the mainshaft (38) of a gyratory crusher (10) within a stationary spider hub
(42). The system includes a piston (76) movable within the spider hub to adjust the vertical position of the mainshaft. A stop
member (120) positioned within the spider hub controls the maximum vertical movement of the piston within the spider hub. A drive
assembly (130) is used to adjust the vertical position of the stop member to limit the vertical position of the mainshaft. The
mainshaft is supported by a vertical support bearing (101) and a radial support bearing (110) that are located separate from each
other. The vertical position of the drive shaft is controlled by a supply of pressurized hydraulic fluid introduced into the spider hub to

control the vertical position of the movable piston.
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(57) Abstract: An adjustment and suspension system for supporting the
mainshaft (38) of a gyratory crusher (10) within a stationary spider hub (42).
The system includes a piston (76) movable within the spider hub to adjust the
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vertical position of the mainshatt. A stop member (120) positioned within the
spider hub controls the maximum vertical movement of the piston within the
spider hub. A drive assembly (130) is used to adjust the vertical position of
62 the stop member to limit the vertical position of the mainshatt. The mainshatt
is supported by a vertical support bearing (101) and a radial support bearing
(110) that are located separate trom each other. The vertical position of the
drive shaft is controlled by a supply of pressurized hydraulic fluid introduced
into the spider hub to control the vertical position of the movable piston.
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TOP SUPPORTED MAINSHAFT SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION
{00061} The present disclosure generally relates to a rock crushimg machine, suchas a
rock crusher of confignrations commonly referred to as gyratory or cone crushers, Moye
spectiically, the present disclosure relates to a suspension svstem for adjustably supporting an
upper end of a mamshaft of the gyratory crusher within a stationary spider bub of the gyratory
crusher.
[6002] Rock crushing machines break apart rock, stone or other materials i a crushing
cavify formed between a downwardly expanding conical mantle installed on a mainshait that
gyrates within an outer upwardly expanding frustoconically shaped assembly of concaves insude
a crusher shell assemibly. The conical mantle and the mamshafl are curcularly svinmetric about
an axis that 1s inclined with respect to the vertical shell assembly axis. These axes mtersect near
the top of the rock crusher. The inclmed axis i1s diiven circularly about the vertical axis thereby
imparting a gyrational motion to the mainshait and mantle. The gvrational motion causes points
on the mantle surface to alternately advance toward and retreat away from the stationary
concaves. During retreat of the mantle, material to be crushed falls deeper mito the cavity where
it 15 crushed when motion reverses and the mantle advances toward the concaves.
[0003] A spider 18 attached 1o the upper edge of the crusher shell assembly, fornung the
top of a support structure for the mamnshaft. The matertal to be crushed s typically dropped mto
the shell assembly and past abrasion resistant spider anm shields that are positioned over radially
extenchng spider arms that are each jomed to a central spider hub. After either passing by or
contacting the spider arms or the spider hub, the material to be crushed falls mto the crushing
cavify. In currently available gvratory crushers, the spider bub mncludes a bushung that receives
one end of the gyrating mamshaft.
[0004] During the exiended use of the gyratory crusher, the liners formed on a stationary
bowl begin to wear, which changes the size of the crushing gap. In order to compensate for this
wear, the verfical position of the mainshafl assembly 15 adjusted, which allows the discharge
setting of the crusher to remam constant.
[0005] Presently, the different stvles of gyratory crushers either have a mainshaft

supported af the bottom by a large hydraulic cylinder, which allows for adpistment of the shaft

-1-
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posifion from below the crusher, or a mechanical threaded suspension at the {op of the mamnshaft.
Gyratory crushers with bottom supported suspension systems are difficult to maintam since the
adjustment cylimder assembly 1s large and beavy and the discharge chainber under the crusher
st be cleaned out before access to the adjustiment mechanism is possible.

[3006] Top threaded suspension systems also require a difficult and time-conswning
process m order to adjust the vertical position of the mamshaft. This adjustiment process
tvpieally includes having to 1ift a very heavy mainshaft with an overhead crane to nnload a split
adjustment nut so that the adjustment muf can be manually threaded down further on the
mamshaft threads, which would then raise the mainshafl vertical position.

[6007] In addition, gvratory crushers that feature hydraulic supported suspension systems
for the mamshaft, such as m the Metso MK-IT or the Nordberg XP3) gyratorv crushers, suffer
from additional problems when used to crush matertal with very hard ore properties. When a
piece of such very hard material enters the crushing gap, the material can create a crushing force
that forces the mainshaft upward, causmg the mamnshaft to jump, which 1s an undesirable
condition. In addition, previously available hvdraulic top suspension systems also tvpically
mchude a moving pivot pomnt between the mamshaft and the stationary bearings, which can
become nusaligned during nse and adjustment.

[0008] Based upon the himitations associated with these two cirrently available
adjustinent systems for the mainshaft of a gvratory crusher, a need exists for an improved

adjustment system that allows the vertical position to be more eastly adjusted.

SUMMARY OF THE INVENTION
[0009] The present disclosure 15 directed to an adjustment and suspension system for
adjustably supporting the mamshait of a gyratory crusher. More specifically, the present
disclosure relates to a hyvdrauhically adjustable systemn that acts on an upper end of the mainshaft
to adjust the vertical position of the mamshafi within the gyratory crusher.
[o01H The gyratory crusher constructed i accordance with the present disclosure
inchudes a spider hub that 15 supperted by a pair of spider arms that extend across the upper open
end of the gyratory crusher. The spider hub receives and supports the mainshaft of the gyratory
crusher during the gyratory movement of the mamshaft. The gvratory crusher further includes a

niovable piston that s positioned within the spider hub for recetving and supporting the upper

I-2
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end of the mamshafl. Vertical movement of the piston within the spider hub controls the vertical
position of the mainshaft within the gyratory crusher.

jo011] The gyratory crusher further wcludes a hydranlic fluid chaniber that receives a
supply of pressurized hyvdraulic fluid. When the hvdraulic fhad chamber recerves the supply of
pressurized hvdraulic fluid, the piston moves within the spider bub fo adjust the location and
position of the mainshaft. The vertical position of the movable piston within the spider b is
controlied by a stop member that 1s selectively positioned witlun the spider bab. The stop
member can be adjusied to control the vertical position of the mamshafl within the spider hub.
[0012] In one embodiment of the disclosure, the stop member 15 a stop nut. The stop nut
mchudes a series of external threads that engage a mating series of adjustment threads that ave
located within the spider hub. The threaded mmteraction between the stop nut and the series of
threads within the spider hub allows rotation of the stop nut to adjust the vertical position of the
stop nut within the spider hub.

[0013] In one embodiment of the disclosure, a drive member is coupled to the stop nut
such that operation of the drive member rotates the siop nut within the spider hub. In one
embodiment of the disclosure, the drive member inclndes a drive ring that is coupled to the stop
nut through a series of studs. The outer circumierence of the drive ning 15 engaged by a diive
gear rotatable throngh a drive shaft. Rotation of the drive shaft results i rotation of the drive
ring, which 1 furn rotates the stop nut relative to the spider hub.

[o014] When the vertical position of the mainshaft 13 to be adjusted, the supply of
hydraulic fiuid used to support the movable piston witlun the spider hub s removed. Upon
removal of the hvdraulic fluid, the piston moves downward and out of contact with the adjustable
stop nut. Once the piston has been moved out of contact with the stop mut, the drive member 13
used to rotate the stop nut to adjust the vertical position of the stop nut within the spider hub.
The direction of rotation of the dnive member controls whether the stop nut 18 moved vertically
upward or downward within the spider hub.

0015} Onee the vertical position of the stop nut has been adjusted, the supply of
pressurized hvdraulic fluid 1s returned to the hydraulic flind chamber. The pressurized supply of
hydrandic fluid causes the piston to move npward, thereby adjusting the vertical posttion of the

mainshafi. The pision moves upward unii a fop surface of the piston confacts a bottom surface

]
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of the stop nut. In Hlus manuer, the posifion of the stop nut controls the vertical position of both
the piston and mamshaft.

j0016] The gyratory crusher further wchades a vertical support bearing that 1s postiioned
within the piston to vertically support the upper end of the mainshaft. The vertical support
bearing moves along with the piston and thus provides stable support for the upper end of the
mainshaft m addition to elimmating the mamshaft from jumping dwrmg operation.

[6017] A second, separate radial support bearmng 1s mounted between an outer surface of
the mamnshaft and the spider hub. The radial support bearing supports the radial forces created
during the gyrational movement of the mamnshaft. The radial support bearing 13 vertically
stationary such that the mainshaft moves relative to the radial support bearmg. The separation of
the vertical support bearing and the radial support bearing allows the radial support bearing to
function as a fixed pivot pomt for the mainshaft within the gyratory crusher.

[0018] Various other features, objects and advantages of the disclosure will be made

apparent from the fellowing description taken together with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] The drawings illustrate the best mode presently conteniplated of carrying out the

disclosure. In the drawings:

[0020] Fig. 1 1s a schematic ilhastration of a gyratory rock crusher;

[8021] Fig. 2 15 a section view of a prior art gyratory rock crusher mnchiding a prior art
spider;

[6622] Fig. 3 1s an sometric, sectional view of the hydranlhic adiustment system used to

adjust the vertical posttion of the manshaft 1n accordance with the present disclosure;
[0023] Fig. 4 15 a section view of the hvdraulic suspension system illustrating the

mtroduction of pressurized hydraunbic thud;

[0024] Fig. 5 15 a section view lustrating the removal of the pressurized hydraulic fhud;
[6625] Fig. 6 1s a section view tiustrating the adjustment of the stop nut; and
[0026] Fig. 7 1s a section view tllusirating the reinfroduction of the pressurized hydrauhic

thud to vertically move the mamshaft.
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DETAILED DESCRIFTION OF THE INVENTION
{8027} Fig. I thustrates the general use of a rock crushing system 11, As iltustrated m
Fig. 1, a gyratory rock crusher 10 is fypieally positioned within a pit 12 having a boitom wall 14.
The pit 12 recerves a supply of matental 16 fo be crushed from varions sources, such as a bhaul
truck 18, The matenial 16 15 deposited into the pit 12 and is divected toward the top of a crushing
cavity positioned below the upper feed end 20 of the rock crusher 10, The material 16 enters the
crushing cavity and passes through the concave assembly positioned along the stationary shell
assembly 22, Within the shell assembly, a crushing mantle {nof shown} gyrates and crushes the
material within the crushing cavity. The crushed material exits the gyratory rock crusher 10 and
enters mito a receiving chamber 24 where the crushed material 1s then divrected away from the
rock crushing system 11, such as through a conveyor assembly or other transportation
nmiechanisms. The operation of the rock crushing system 11 1s conventional and has been niilized
for a large number of vears.
[0028] Fig. 2 illustrates a cross-section view of the gvratory rock crusher 10 of the prior
art. As illustrated in Fig. 2, the gvratory rock crusher 10 typically includes the shell assembly 22
formed by an upper top shell 26 joined to a top shell 28, The rows of concaves 35 positioned
along the mner surface of the shell assembly 22 define a generally fapered frustoconical mner
surface 30 that directs matersal from the open top end 32 downward through a converging
crushing cavily 33 formed between the muer surface 30 defined by the rows of concaves 35 and
an outer surface 36 of a frustoconical mantle 37 positioned on a gyrating mamnshaft 38, Material
1s crushed over the height of the crushing cavity 33 between the tnner surtace 30 and the outer
surface 36 as the mainshaft 3R gyrates, with the final crushing at the crushing gap 34.
[0029] The upper end 40 of the mamshaft 38 is supported in a bushing 39 contained
within a ceniral spider hub 42 of a spider 44. The spider 44 1s mounted to the upper top shell 26
and mcludes at least a pair of spider arms 46 that support the central spider hub 42| as illustrated.
In the embodunent illustrated, a paw of spider arm shields 48 are each mounted to the spider
arms 46 to provide wear protection. A spider cap 50 mounts over the central spider bub 42, as
iHustrated.
[B034 The gyratory rock crusher 10 shown in Fig. 2 represents a prior art crusher i
which the mamshafi 38 15 adjustably supported at its lower end to selectively adjust the size of

the crushing gap 34 upon wear to the concaves 35 and the mantle 37,

]
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{0031} Fig. 3 illusirates the adjnstment and suspension system of the present disclosure.
The hydraulic adjustment and suspension systen is operable to adjust the vertical position of the
upper end 40 of the mamshait 38 relative to the stationary ceniral spider hub 42, In the
embeodiment shown m Fig. 3, the central spider hub 42 is shown without either of the pawr of
spider arms that are used to support the spider hub 42 relative fo the open top end 32 of the
gyratory rock crusher 10, as dlustrated m the prior art embodiment of Fig. 2. It should be
understood that the adjustinent and suspension system of the present disclosure s formed i the
central spider hub 42 shown i Fig. 2

[0032] Referrmp back to Fig. 3, the spader hub 42 inclndes an mternal cavity 34 that
extends mto the spider hub 42 from upper end 56. The mternal cavity 34 exiends entirely
through the spider hub 42 to the lower end 38. As illustrated in Fig. 3, the upper end 46 of the
mainshafi 38 1s supported within the mterpal cavity 34 and extend throngh the lower end 58.
[6633] The internal cavity 54 recerves a suspension bushung 60 that extends into the
internal cavity 34 fron the upper end 36. The suspension bushing 60 mcludes an upper section
62 having a senies of adjustment threads 64. A lower section 66 18 defined by a smooth mmper
wall 6% and meludes a radially mwardly extendng shoulder 70. A lower hydraulic seal 72 15
received within a recessed groove formed shghtly below the shoulder 70. In the embodiment
illustrated, the lower hydraulic seal 72 is formed from a resilient material.

[0034] The lower hydraualic seal 72 engages an outer surface 74 of a movable piston 76.
The movable piston 76 mchides an upper flange 78 that extends radially outward past the outer
surface 74 and mcludes an npper hivdranlic seal 80. The upper hydraulic seal 80 contacts the
smooth inner wall 68 of the suspension bushing 60

[0635] Ag illustrated 1 Fig. 3, a hydraulic fluid chamber 82 1s created between the flange
78 formed on the piston 76 and the shoulder 70 defined by the suspension bushing 60. The
hydranlic fluid chamber 82 extends around the entire outer periphery of the piston 76. The lower
hydraulic seal 72 and the upper hydraulic seal 80 are posifioned and function fo prevent the flow
of hydraulic fluid out of the hydraulic fliud chamber 82.

[0036] A bydraualic fluid mief 84 extends through the solid oufer wall 86 of the spider
hub 42 to provide a flurd flow passageway for hydraulic fhud to travel from a pressurized source
{not shown} mto the bydraulic fluid chamber 82, The fluid inlet mncludes a pressure fitting that

allows the fhnd miet to be connected to the supply of hvdrauhic fluid. The fluid miet can melude

-6-
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an accuinulaior or pressure relief valve (not shown) positioned between the supply of bydraulic
fhuid and the hyvdraunlic fluid chamber 82 to lunit the pressure of the hydraubic fluid within the
chamber 82, The accunuator or pressure relief valve provides for overlead protection during a
tramp event. In such a tramp event, the mamshatt moves downward and reduces the size of the
hvdraulic fhud chamnber 82, thereby mereasing the pressure of the hydranlic fluid within the
hydraphic fluid chamber 82, The accumulator or pressure relief valve connected to the fluid mlet
releases a portion of the hydrauhic fluid, thereby reducing the shock on the other components of
the svstem.

[6637] As illustrated 1 Fig. 3, the npper end 40 of the mamshaft 38 includes a reduced
diameter stem 88 that extends through a central epening 90 formed m the piston 76. When the
sten &8 15 positioned as shown. the top end of the stem 1s secured to a support ring seat retamer
92. Typically, the stem 88 is connected fo the seat retamer 92 by a senes of connectors, althongh
other methods of attachment are contemplated. The seat retainer 82, in furn, 15 connected to a
spherical support ring seat 94. The ring seat 94 mcludes a dished lower contact surface 96 that
engages a corresponding curved upper contact surface 98 of a spherical support ring 100, The
combination of the ring seat 94 and support ning 100 forms a vertical support bearing 101 that 1s
positioned between the piston 76 and the stem 88 of the mainshaft 38, The vertical support
bearmg 101 supports vertical thrust loads exerted by the mamshaft during gvrational movement.
The vertical support bearing 101 15 generally contamed within an upper cavity 102 of the pision
76 that 1s defined at its lower end by the center flange 104, The mner edge of the center flange
104 defines the opening 90 that recerves the stem 88 of the mamshaft 38,

{0038} The upper end 40 of the mamshaft 38 further mcludes a mainshaft sleeve 106
The mainshafl sleeve 106 mchudes an outer surface 108 that passes through a spherical radial
support bearing 110. The radial support bearing 110 mcludes a carved outer surtace 112 that
engages a corresponding dish-like outer surface 114 of a support block 116, The support block
116 15 securely mounted withi a beartng cavity 118 formed within the outer wall 86 of the
spider hub 42. The combination of the support block 116 and the radial support bearmg 110
allows the mamnshaft 38 to gyrate relative to the stationary spider hub 42 and provides radial
support for such movement. The interaction between the support block 116 and the radial
support beartng 110 defines a fixed ptvot pomt for the mainshaft 38 as the mainshaft 38 gyrates

within the gyratory crusher.
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[0039] As illustraied m Fig. 3, the adjustinent and suspension system of the present
disclosure includes a stop member 120 that is selectively movable relative to the stationary
spider hmb 42, In the embodiment iHlustrated, the stop member 120 s a stop it 122, The stop
mat 122 mcludes a sertes of external threads 124 that are received along the sertes of adinstinent
threads 64 formed on the suspension bushing 60. In this manner, rotation of the stop nut 122
atlows the stop nnt 122 to move vertically along the series of adjustment threads 64

[0040 The stop nut 122 mcludes a lower contact surface 126. The lower contact surface
1s an annular surface that engages a corresponding anmular fop contact surface 128 of the
movable piston 76. The physical contact between these two swrfaces limuts the vertical
movement of the piston 76.

[0041] The vertical position of the stop mut 122 relative to the stationary spider bab 42 15
controlled by a doving arrangement 130, The driving arrangement 130, when activated, rotates
the stop nut 122 m etther the counter-clockwise or clockwise direction to selectively move the
stop nut 122 vertically in either direction along the series of adjustment threads 64. Various
different physical arrangements can be uiilized to function as the driving arrangement 130 of the
present disclosure. However, it is contemiplated that the driving amrangement 130 will be an
automated mechanical device, as illustrated.

[0042] In the embodiment shown in Fig. 3, the dniving arrangement 130 inchudes a drive
ring 132 positioned to rotate along the stationary upper end 36 of the spider lmb 42, The drive
ring 132 includes a locator groove 134 that recetves an upper tab 136 formed on the suspension
bushing 60. The mteraction between the locator groove 134 and the upper ab 136 limits the
radial movement of the drive rmg 132 along the upper end 36 of the spider hub 42.

[0043] The drive arrangement 130 further inchudes a plurality of drive ring studs 138
Each of the drive ring studs 138 mcludes a threaded lower end 140 that 1s recerved within a
corresponding threaded cavity 142 extending into the stop nut 122 from the top wall 144, The
top end 146 of each drive ring stud 138 1s received within a cavity 148 formed o the drive ring
132, When the drtve ring 132 rotates, the rotational movement of the drive ning 132 is imparted
to the stop nut 122 through the series of spaced drive ring studs 138

[0044] As illustrated m Fig. 3, the outer cucumferential edge of the drive ring 132
mchudes a series of teeth 150 that mesh with a corresponding series of teeth 152 tormedon a

drive gear 154, The drive gear 154, i turn, 1s mounted to a drive shaft 156, Although not

1
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shown, the drive shafi 156 1s coupled to a drtve motor that can be selectively operated i either
direction. Thus, when it is desired to adjust the vertical position of the stop mut 122, the drive
shaft 136 1s rotated m the appropriate duwection. which results ui rotation of the drive gear 154,
The teeth 132 contamed on the drive gear 154 engage the tecth 150 formed along the outer
circumiferential edge of the drive ring 132, thereby causing rotation of the dryve ring 132, The
rotational movement of the drive ring 132 is imparted to the stop nut 122 through the plurality of
drive ring studs 138, In this manner, the operation of the drive motor can selectively adjust the
vertical position of the stop nut 122,

[0045] The adpistment and suspension system 32 further meludes a fhud outlet 158
formed 1 the onter wall 86 of the spider hub 42. The fluid outlet 158 linuts the maximum travel
of the piston 76. Specifically, when the upper hydraulic seal 80 travels past the fhud outlet 158,
the bvdraulic fluid contained withun the flmid chamber 82 1s discharged mito the fluid outlet 138,
In this manner, the fhad outlet 158 himits the amount of vertical travel of the piston 76.

[0046] Figs. 4-7 illustrate the operation of the hvdraulic adjustment and suspension
system of the present disclosure fo adjust the vertical postfion of the mamshafi 38 relative to the
stationary spider hub 42

[0047] As shown m Fig. 4, the vertical postiion of the mamshait 38 is confrolled by the
hvdraulic find 160 supplied to the fluid chamber 82 through the fluid mlet 84. When the
pressure of the hydraulic fhud contained within the fluid chamber 82 1 sufficient, the flusd
pressure urges the mston 76 upward unti the top contact surface 128 of the piston engages the
lower contact surface 126 of the stop nut 122, In this manner, the position of the stop nut 122
relative to the stationary spider hub 42 controls the vertical position of the mamnshaft 38 During
this mitial vertical movement, the mainshaft sleeve 146 moves relative to the spherical radial
supportt bearing 110 stationarily supperted within the bearing cavity 118 defined within the
spider hub 42.

[0048] As the piston 76 moves upwardly, the vertical support bearing 101 contained
withun the npper cavity 102 moves upward while contimuiing to support the upper end of the
matnshaft 38, In this manner, the vertical support bearing 101 moves along with the piston while
the radial support bearing 110 remains stationary and the mainshaft moves relative to the radial

support beartng 110,
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[0049] If an adjustment to the mamshaft verfical postiion 1s desired, the hydraulic fluid 1s
discharged from the fluid chamber 82, as illustrated by arrow 162 1n Fig. 5. Once the hydraulic
finid has been discharged, the weight of the mainshaft 38 and s associated componenis causes
the mminshaft 38 to move downward, as illustrated by arrow 164, During this movement, the
stze of the flusd chamber 82 decreases, as can be seen in a comparison of Figs. 4 and S,

[BO5H As illnstrated m Fig. 5, the lowest vertical position of the piston 76 is controlled
by a contact ring 129. The bottom edge 131 of the piston 76 physically contacts the contact nng

129 fo supportt the piston as well as the entive mainshaft 38 m the lowermost position shown

[0051] Once the piston 76 1s in the refracted position shown, a significant separation
exists between the top contact surface 126 of the piston 76 and the lower contact stuface 128 of
the stop put 122. Durmg this movement, the sleeve 106 on the mainshaft 38 moves through the
radial support bearing 110 as previously described.

[0052] As previously described, the vertical movement of the piston 76 is controlled by
the vertical position of the stop nut 122 along the adjustment threads 64 formed as part of the
suspenston bushing 60, as shown i Fig. 6. The adjustment of the stop nut 122 is carnied out by
causing rotation of the drive shaft 156, which 1 tuin rotates the drive ring 132, Rotation of the
drive rig 132 in the direction shown by arrow 166 causes a corresponding rotation m the stop
nut 122 through the conpection created by the drive ring studs 138, This rotation causes the stop
nut 122 to move downward, as mdicated by arrow 168,

{00531 Once the stop nut 122 18 m tis destred, adjusted position shown m Fig. 6,
hvdraulic fhnd 1s again supplied to the fhuid chamber 82 through the fluid mlet 84, The supply
of pressurized hydraulic fluid 160 creates an npward force on the piston 76, which causes the
piston 76 to move upward mto contact with the lower contact surface 128, In this manner, the
vertical position of the mamshaft 38 can be controlled and adjusted.

[0054] As described previously, the adjustment and suspension svstem of the present
disclosure includes separate spherical bearings for supporting the radial and vertical thrust loads
exerted by the mainshaft. The use of separate spherical bearings for supporting the vertical and
radial thrusts allows the alignment between the lower journal of the mainshaft and the lower
eccentric bushing to be mautained regardless of the vertical position of the mainshaft. In

previously available top supported crushers m which the mamshaft 15 adjusted to compensate for

-10 -
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wear via a hydranlic mechanisin, the adjusiment-induced musalignment w the lower eccentric
bushing would then reduce the load ¢arrving capabilities of the jowrnal bearing.

jO035] In the embodimment tHlustrated, the drive mwofor used to unpart rofational movement
on the drive ring 132 can be either an electric or hydrauhic motor housed within the crusher
spider atm. A smgle drive shaft or a dual drive shaft can be used to rotate the adjustnent drive
ring depending npon the power needed to make such adjustments. A brake function in the
hydranlic or electric motor will be used to prevent the drive ring from rotating during normal
crushing operation.

[0056] This written description nses examples to disclose the mvention. including the
best mode, and also to enable anv person skilled m the art to make and use the mvention. The
patentable scope of the mvention 15 defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are mntended to be withun the scope of the
claums if they have structural elements that do not differ from the literal language of the claims,
or if thev mclude equivalent siructural elements with insubstantial differences from the lhiferal

languages of the clamms.
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CLAIMS:

1. A gyratory crusher comprising:

a spider hub; |

a suspension bushing mounted within the spider hub;

a mainshaft having an upper end supported within the spider hub;

a movable piston positioned within the spider hub for:receivi_ng and supporting the
upper end of the mainshaft; |

a hydraulic fluid chamber that receives a supply of pressurized hydraulic fluid, wherein
the hydraulic fluid chamber is formed between the piston anjd the suspension bushing such
that the receipt of the supply of pressurized hydraulic fluid within the hydraulic fluid chamber
moves the piston relative to the spider hub; and |

a stop member movable along the suspension bushing, wherein the stop member
|

physically contacts the piston to limit the movement of the piston.

2. The gyratory crusher of claim 1, wherein the stop member is a stop nut selectively
movable along a portion of the suspension bushing to selectively limit the upward movement

of the piston within the spider hub.

3. The gyratory crusher of claim 2, wherein the stop nutincludes a series of threads that
engage a mating series of threads formed on the suspension bushing such that the rotation of

- the stop nut within the spider hub moves the stop nut relative to the suspension bushing.

4. The gyratory crusher of claim 3, further comprising eydrive member coupled to the stop

nut, wherein the drive member is operable to rotate the stop nut within the suspension bushing.

5. The gyratory crusher of claim 4, wherein the drive member includes a drive ring
coupled to the stop nut and a drive gear mounted to a drive sli*laft, wherein rotation of the drive

shaft rotates the stop nut through the drive ring and the drive gear.

-12-
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6. The gyratory crusher of claim 1, further comprising:

a vertical support bearing positioned within the piston to vertically support the upper
end of the mainshaft; and

a radial support bearing mounted between an outer surface of the mainshaft and the

spider hub, wherein the radial support bearing defines a fixed pivot point for the mainshaft.

7. The gyratory crusher of claim 6, wherein the radial support bearing is stationary relative

to the vertical movement of the mainshaft.

8. The gyratory crusher of claim 1, wherein the stop member is a stop nut having a series
of external threads that engage a series of mating threads formed on the suspension bushing
such that rotation of the stop nut relative to the suspension bushing moves the stop nut vertically

relative to the suspénsion bushing.

9. A gyratory crusher, comprising:

a stationary spider hub;

a suspension bushing mounted within the spider hub;

a piston movably positioned within the suspension bushing mounted within the
stationary spider hub;

a mainshaft having an upper end supported by the piston such that the mainshaft is
vertically movable with the piston;

a hydraulic fluid chamber formed between the suspension bushing and the piston,
wherein the hydraulic fluid chamber receives a supply of pressurized hydraulic fluid to
selectively move the piston relative to the stationary spider hub;

a stop member movable along the suspension bushing, wherein the stop member
physically contacts the piston to limit the vertical movement of the piston;

a vertical support bearing positioned within the piston to vertically support the upper
end of the mainshaft; and

a radial support bearing mounted between an outer surface of the mainshaft and the

spider hub.
-13 -
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10.  The gyratory crusher of claim 9, wherein the radial support bearing is stationary relative

to the vertical movement of the mainshaft.

11.  The gyratory crusher of claim 9, wherein the vertical support bearing and the radial

support bearing are separate from each other.

12.  The gyratory crusher of claim 9, wherein the vertical support bearing is movable with

the piston.

13. The gyratory crusher of claim 9, wherein the stop member is a stop nut having a series
of external threads that engage a series of mating threads formed on the suspension bushing
such that rotation of the stop nut relative to the suspension bushing moves the stop nut vertically

relative to the suspension bushing.

14.  The gyratory crusher of claim 13, further comprising a drive member coupled to the stop

nut, wherein the drive member is operable to rotate the stop nut within the spider hub.

15. A hydraulic adjustment and suspension system for adjustably supporting a mainshaft in
a stationary spider hub of a gyratory crusher, the system comprising:

a piston movably posiﬁoned within the stationary spider hub;

a hydraulic fluid chamber that receives a supply of pressuﬁ;ed hydraulic fluid, wherein
the piston partially defines the hydraulic fluid chamber such that the receipt of the supply of
pressurized hydraulic fluid within the hydraulic fluid chamber moves the piston relative to the
spider hub;

a stop nut positionable within the spider hub to limit the movement of the piston;

a vertical support bearing positioned within the piston to vertically support the upper
end of the main shaft; and

a radial support bearing mounted between an outer surface of the mainshaft and the

spider hub.
-14 -
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16. The hydraulic support system of claim 15, wherein the stop nut includes a series of
external threads that engage a mating series of threads formed within the spider hub, wherein

rotational movement of the stop nut relative to the stationary spider hub vertically moves the

stop nut within the spider hub.

17.  The hydraulic support system of claim 16, further comprising a drive member coupled

to the stop nut, wherein the drive member is operable to rotate the stop nut within the spider

hub.

-15-
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