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Description

BACKGROUND

[0001] The present disclosure generally relates to gy-
ratory rock crushing equipment. More specifically, the
present disclosure relates to large cone crushers that
include a two-piece mainframe split into upper and lower
mainframe sections.
[0002] Rock crushing systems, such as those referred
to as cone crushers, generally break apart rock, stones
or other material in a crushing gap between a stationary
element and a moving element. For example, a conical
rock crusher is comprised of a head assembly including
a crushing head that gyrates about a vertical axis within
a stationary bowl positioned within the mainframe of the
rock crusher. The crushing head is assembled surround-
ing an eccentric that rotates about a fixed shaft to impart
the gyrational motion of the crushing head which crushes
rock, stone or other material in a crushing gap between
the crushing head and the bowl. The eccentric can be
driven by a variety of power drives, such as an attached
gear, driven by a pinion and countershaft assembly, and
a number of mechanical power sources, such as electri-
cal motors or combustion engines.
[0003] Cone crushers of prior art are for example dis-
closed in US2005/269436, EP0050090 and US5931394.
[0004] The conical crushing head rotates within a
mainframe. Since large cone crushers are extremely big
and heavy, the mainframe can be split into two pieces,
most commonly referred to as an upper and a lower main-
frame. The mainframe is split into two sections due to
manufacturing and transportation limitations.
[0005] During operation of the cone crusher, large ver-
tical forces are transmitted through the mainframe due
to the crushing head being positioned at an angle signif-
icantly declined from vertical. The large vertical forces
created during operation of the cone crusher are trans-
mitted to the mainframe. The large vertical forces are
seen by the bolts holding the two portions of the main-
frame together, putting these fastening members in ten-
sion. As the cone crusher head gyrates, the vertical forc-
es transmitted to the mainframe and seen by the fasten-
ers result in the fasteners experiencing a cyclic tensile
load which may eventually lead to high cycle fatigue fail-
ures.
[0006] As a result of the large tensile forces transmitted
to the fasteners holding the upper and lower mainframe
together, a need exists for some type of system and de-
vice that helps to reduce the load on the fasteners to
extend the useful life of the fasteners and reduce fatigue
failures.

SUMMARY

[0007] The present disclosure relates to a mainframe
for a gyratory crusher. The mainframe constructed in ac-
cordance with the present disclosure is split into two piec-

es that are joined to each other.
[0008] The mainframe in accordance with the present
disclosure includes a lower mainframe and an upper
mainframe that are connected to each other. The upper
and lower mainframes are connected to each other by a
series of fasteners. The lower mainframe includes an up-
per flange that extends radially outward from the gener-
ally cylindrical main body of the lower mainframe.
[0009] The upper mainframe is connected to and sup-
ports an adjustment ring. The adjustment ring, in turn,
includes a threaded inner surface that receives and sup-
ports the bowl of the crushing equipment.
[0010] The adjustment ring includes an attachment
flange that extends radially outward from the main body
of the adjustment ring. The attachment flange formed on
the adjustment ring provides a point of attachment for
the adjustment ring to the upper mainframe.
[0011] The gyratory crusher of the present disclosure
includes a plurality of tramp release cylinders that each
extend between the upper flange of the lower mainframe
and the attachment flange of the adjustment ring. Each
of the tramp release cylinders can be actuated to create
a compressive force that pulls the adjustment ring toward
the lower mainframe. The compressive force created by
the plurality of tramp release cylinders compresses the
upper mainframe between the lower mainframe and the
adjustment ring. The compressive force created by the
tramp release cylinders reduces the tensile forces seen
by the fasteners used to join the upper and lower main-
frames and reduces fatigue failure on these fasteners.
[0012] In one embodiment of the disclosure, the upper
flange formed on the lower mainframe includes a series
of clevises spaced around the upper flange. Each of the
clevises provides a point of attachment for a first end of
the tramp release cylinders. The clevises can be either
cast with the remaining portions of the lower mainframe
or can be attached as a separate component to the upper
flange utilizing either mechanical fasteners or welding.
[0013] The second end of each tramp release cylinder
is received in an opening formed along the attachment
flange of the adjustment ring. In one embodiment of the
disclosure, a piston rod extending from the second end
of the tramp release cylinder includes a spherical bearing
that is seated within a cup mounted to or formed as a
portion of the adjustment ring.
[0014] The upper mainframe is compressed between
the lower mainframe and the adjustment ring by the se-
ries of tramp release cylinders. In addition, the upper
mainframe includes a series of spaced attachment pro-
jections that each extend radially from the main body of
the upper mainframe. The attachment projections formed
on the upper mainframe are spaced from each other and
each receive a pin that passes through the attachment
flange of the adjustment ring and the attachment projec-
tions formed on the upper mainframe. The series of pins
prevent rotation of the adjustment ring relative to the
mainframe. The series of tramp release cylinders extend
through the space between adjacent attachment projec-
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tions such that each of the tramp release cylinders do
not directly engage the upper mainframe.
[0015] The lower mainframe including the upper flange
also functions as a mounting location for mounting the
entire crusher assembly to a foundation. The use of the
extending upper flange on the lower mainframe allows
the point of mounting between the foundation and the
crusher assembly to be moved closer to the center of
gravity of the crusher assembly. The movement of the
mounting location toward the center of gravity reduces
the overturning moment seen by the foundation.
[0016] Various other features, objects and advantages
of the invention will be made apparent from the following
description taken together with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The drawings illustrate the best mode presently
contemplated of carrying out the disclosure. In the draw-
ings:

Fig. 1 is an isometric view of a cone crusher incor-
porating the two-piece mainframe and tramp release
cylinders of the present disclosure;
Fig. 2 is a section view of the cone crusher taken
along line 2-2 of Fig. 1;
Fig. 3 is a magnified view illustrating the interaction
between one of the tramp release cylinders and both
the adjustment ring and the lower mainframe;
Fig. 4 is a magnified view illustrating the attachment
of the first end of the tramp release cylinder to the
lower mainframe;
Fig. 5 is a partial section view illustrating the attach-
ment of the second end of the tramp release cylinder
to the adjustment ring;
Fig. 6 is an isometric view of the upper mainframe;
Fig. 7 is an isometric view of the lower mainframe;
Fig. 8 is an isometric view of the adjustment ring;
Fig. 9 is a partial section view illustrating one method
of creating a clevis on the lower mainframe;
Fig. 10 is a first alternate embodiment illustrating the
attachment of a clevis to the lower mainframe;
Fig. 11 is a second embodiment for the possible at-
tachment of the tramp release cylinder to the lower
mainframe;
Fig. 12 is an alternate embodiment illustrating the
attachment between a clevis and the lower main-
frame;
Fig. 13 is a first embodiment of the possible attach-
ment between the lower mainframe and a founda-
tion;
Fig. 14 is a second embodiment of a possible attach-
ment between the lower mainframe and a founda-
tion; and
Fig. 15 is a further embodiment of a possible attach-
ment of the lower mainframe to a foundation.

DETAILED DESCRIPTION

[0018] Fig. 1 illustrates a gyrational crusher, such as
a cone crusher 10, that is operable to crush material,
such as rock, stone, ore, mineral or other substances.
The cone crusher 10 shown in Fig. 1 is of sufficiently
large size such that the mainframe 12 is split into two
separate pieces based upon both manufacturing and
transportation limitations. The mainframe 12 includes a
lower mainframe 14 and an upper mainframe 16 that are
joined to each other by a series of fasteners 18. The
upper mainframe 16 receives and supports an adjust-
ment ring 20. As illustrated in Fig. 1, a series of pins 22
are used to align the adjustment ring 20 relative to the
upper mainframe 16 and prevent rotation there between.
[0019] Referring now to Fig. 2, the adjustment ring 20
receives and partially supports a bowl 24 which in turn
supports a bowl liner 26. The bowl liner 26 combines with
a mantle 28 to define a crushing gap 30. Mantle 28 is
mounted to a head assembly 32 that is supported on a
main shaft 34. The main shaft 34, in turn, is connected
to a mainframe hub 33 that is connected to the outer
barrel (cylinder) of the mainframe by multiple arms 35.
An eccentric 36 rotates about the stationary main shaft
34, thereby causing the head assembly 32 to gyrate with-
in the cone crusher 10. Gyration of the head assembly
32 within the stationary bowl 24 supported by the adjust-
ment ring 20 allows rock, stone, ore, minerals or other
materials to be crushed between the mantle 28 and the
bowl liner 26.
[0020] As can be understood in Fig. 2, when the cone
crusher 10 is operating, a drive shaft rotates the eccentric
36. Since the outer diameter of the eccentric 36 is offset
from the inner diameter, the rotation of the eccentric 36
creates the gyrational movement of the head assembly
within the stationary bowl 24. The gyrational movement
of the head assembly 32 changes the size of the crushing
gap 30 which allows the material to be crushed to enter
into the crushing gap. Further rotation of the eccentric 36
creates the crushing force within the crushing gap 30 to
reduce the size of particles being crushed by the cone
crusher 10. The cone crusher 10 may be one of many
different types of cone crushers available from various
manufacturers, such as Metso Minerals of Waukesha,
Wisconsin. An example of the cone crusher 10 shown in
Fig. 1 can be an MP® Series rock crusher, such as the
MP 2500 available from Metso Minerals. However, dif-
ferent types of cone crushers could be utilized while op-
erating within the scope of the present disclosure.
[0021] As described above, when the head assembly
32 is rotating within the combination of the mainframe
and adjustment ring, large vertical forces are transmitted
through the mainframe due to the angle of the head as-
sembly being significantly declined from vertical. These
large vertical forces are transmitted through the main-
frame 12, which is formed by the combination of the upper
mainframe 16 and the lower mainframe 14. These large
vertical forces are transmitted to the fasteners 18 used
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to connect the upper mainframe 16 to the lower main-
frame 14.
[0022] In the embodiment illustrated in Figs. 1 and 2,
a series of tramp release cylinders 38 are connected be-
tween an attachment flange 40 formed on the adjustment
ring 20 and an upper flange 42 formed as part of the
lower mainframe 14. Each of the tramp release cylinders
38 receives a supply of hydraulic fluid which causes the
tramp release cylinder to compress the upper mainframe
16 between the adjustment ring 20 and the lower main-
frame 14.
[0023] Referring now to Fig. 3, each of the tramp re-
lease cylinders 38 is a double acting hydraulic cylinder
that includes a main body 44 that surrounds a movable
piston 46. Piston 46 is connected to a piston rod 48. A
first end 50 of each tramp release cylinder 38 includes
an attachment bracket 52 that receives a connector pin
54. The connector pin 54 extends through a clevis 56
formed as part of the upper flange 42 formed on the lower
mainframe 14.
[0024] Second end 58 of the tramp release cylinder 38
is coupled to the attachment flange 40 formed as part of
the adjustment ring 20. Specifically, the rod 48 extends
through an opening 60 formed in the attachment flange
40. The outermost end 62 of the rod includes a spherical
nut 64. The spherical nut 64 includes a contact surface
66 that is received within a stationary cup 68 that is
aligned with the opening 60. The interaction between the
spherical nut 64 and the cup 68 allows for a small amount
of movement of the rod 48 within the opening 60.
[0025] When hydraulic fluid is supplied to the tramp
release cylinder 38, the piston 46 is urged downwardly,
which creates the compressive force on the upper main-
frame 16. The compressive force is seen at the joint cre-
ated by tapered upper surface 70 on the upper mainframe
16 and the tapered lower surface 72 formed on the ad-
justment ring 20. The compressive force created by the
tramp release cylinders 38 is also seen at the joint be-
tween the upper mainframe 16 and the lower mainframe
14, such that the upper mainframe 16 is compressed
between the adjustment ring 20 and the lower mainframe
14. The compressive force created by the tramp release
cylinders 38 is shown by arrows 74 in Fig. 3.
[0026] During operation of the cone crusher, if un-
crushable material, commonly referred to as tramp, pass-
es through the crushing gap, significant vertical forces
are created within the crushing gap, which are transferred
to the mainframe as illustrated by arrows 75 in Fig. 3.
The vertical crushing forces illustrated by arrows 75 are
limited by the tramp release cylinder’s force limit. A crush-
ing force that imparts force at the tramp release cylinder
38 above its force limit drives open the taper joint between
the adjustment ring 20 and upper mainframe 16. This
opens the crushing cavity acting to reduce the crushing
force. The force limit of the tramp release cylinder 38 is
the force defined by the working area of the cylinder times
the cylinder pressure. The hydraulic system allows the
oil to flow away from the clamping side of the cylinder

when actuated acting to limit hydraulic pressure, allowing
the cylinder to have a force limit. The use of the tramp
release cylinders 38 engaging the lower mainframe 14,
as opposed to the upper mainframe 16, theoretically elim-
inates the vertical forces being transmitted to the series
of fasteners 18 used to attach the lower mainframe 14
to the upper mainframe 16 since the joint with contact
surface 86 will not be loaded in tension. In this manner,
the vertical forces created by the crushing action within
the cone crusher transfer through the series of tramp
release cylinders 38. Additionally, during normal crush-
ing, a force similar in manner but lesser in magnitude is
experienced during each revolution of the crushing cycle
when the tramp release cylinders are acting below their
force limits. The rate of occurrence is much greater during
normal crushing with the potential damage to fasteners
being a combination of tramp and normal crushing
events.
[0027] Referring now to Fig. 4, in the embodiment il-
lustrated, a series of individual clevises 56 are integrally
cast as a portion of the upper attachment flange 42. The
connector pin 54 passes through conventional attach-
ment bracket 52 that is mounted to the first end of the
tramp release cylinder 38. This design allows for the use
of a conventional double acting hydraulic cylinder which
can be easily connected to the individual clevises 56
through the connector pin 54.
[0028] Fig. 5 illustrates the position of the spherical nut
64 along the rod 48. As illustrated in Fig. 5, the spherical
nut 64 is seated within the cup 68 which rests within a
recess formed in the outer surface 73 of the attachment
flange 40. The recess is defined by a recessed surface
94. The interaction between the spherical nut 64 and the
cup 68 allows for slight movement between the two com-
ponents during the compressive action of the tramp re-
lease cylinder 38.
[0029] Fig. 6 illustrates the upper mainframe 16 con-
structed in accordance with the present disclosure. The
upper mainframe 16 includes a lower attachment lip 76
that extends radially from a cylindrical main body 77. The
attachment lip 76 includes a series of holes 78 that re-
ceive the fasteners 18 used to secure the upper main-
frame 16 to the lower mainframe 14, as illustrated in Fig.
3. Referring back to Fig. 6, the upper end of the upper
mainframe 16 includes a series of spaced attachment
projections 80 that each include an opening 82. The
opening 82 receives one of the pins 22 shown in Fig. 1
to constrain in rotation the upper mainframe 16 to the
adjustment ring 20. As illustrated in Fig. 6, each of the
attachment projections 80 is spaced from the adjacent
attachment projection 80 by a recessed area 84. The
recessed area 84 allows the series of tramp release cyl-
inders 38 to extend between the lower mainframe 14 and
the adjustment ring 20, as illustrated in Fig. 1. In this
manner, each of the tramp release cylinders 38 does not
directly engage the upper mainframe 16 and instead is
used to couple the lower mainframe 14 to the adjustment
ring 20.
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[0030] As illustrated in Fig. 7, the lower mainframe 14
includes the series of clevises 56 spaced along the upper
flange 42. The upper flange 42 extends radially from the
cylindrical main body 83 and is spaced vertically above
the lower lip 85. As can be understood in Fig. 1, the po-
sition of the individual clevises 56 on the upper flange 42
reduce the overall required length of the tramp release
cylinders 38, as compared to an embodiment in which
the flange were formed as part of the lower lip 85.
[0031] Referring back to Fig. 7, the lower mainframe
14 includes a flat contact surface 86 that extends axially
above the upper flange 42 and includes a series of
spaced holes 88. Spaced holes 88 have the same spac-
ing as the holes 78 formed on the attachment lip 76 of
the upper mainframe 16 such that the fasteners 18 can
pass through the aligned holes 78, 88, as shown in Fig.
3. When the fastener 18 is positioned in the aligned holes,
a locking nut 90 holds the fastener 18 in place as illus-
trated.
[0032] Fig. 8 illustrates the adjustment ring 20 of the
present disclosure. The adjustment ring 20 includes a
threaded inner surface 92 that interacts with the bowl 24
such that the position of the bowl can be adjusted. The
adjustment ring 20 includes the series of openings 60
formed in the attachment flange 40. Each of the openings
60 extend through the attachment flange 40. The open-
ings 60 that support the second end of one of the tramp
release cylinders 38 include a counterbore on top. The
openings 60 that receive one of the pins 22 have a longer
counterbore from the bottom to interface with the pin 22.
The pins 22 are used to circumferentially constrain the
adjustment ring 20 to the upper mainframe, as illustrated
in Fig. 1. Each of the openings 60 designed to receive
the first end of one of the tramp release cylinders 38
includes a recessed surface 94 that serves as the support
for the cup 68, as illustrated in Fig. 3.
[0033] As described previously in the description of
Fig. 7, the upper flange 42 of the lower mainframe 14
includes a series of clevises 56 that are spaced around
the upper flange 42 and protrude vertically from an upper
surface 96 of the upper flange 42. In the embodiment
illustrated in Fig. 7, each of the clevises 56 is cast as part
of the entire lower mainframe and thus is an integral com-
ponent with the material that forms the upper flange 42.
Fig. 9 illustrates the integral formation of the clevis 56
with the upper flange 42. The clevis 56 includes attach-
ment opening 98 that receives the pivot pin used to con-
nect the tramp release cylinder to the upper flange 42.
As illustrated in Fig. 9, the clevis 56 is spaced radially
outward from the holes 88 extending through the contact
surface 86 formed on the lower mainframe 14.
[0034] Fig. 10 illustrates an alternate embodiment of
clevis 56. In the embodiment shown in Fig. 10, the clevis
56 is formed as a separate structure that is attached to
the upper surface 96 of the upper flange 42. In the illus-
trated embodiment, the clevis 56 is attached by a pair of
fasteners 100. The clevis 56 could be attached using
other methods, such as welding. In the embodiment

shown in Fig. 10, each of the fasteners 100 passes
through an attachment hole 102 formed in a lower support
flange 104. A threaded portion 106 of the fastener is re-
ceived in the attachment flange 42 to securely hold the
clevis 56 in the position shown in Fig. 10. In the embod-
iment shown in Fig. 10, the lower mainframe 14 can be
formed without the clevises 56 and the clevises 56 can
be attached in a subsequent attachment process.
[0035] Although the clevis has been shown and de-
scribed as being the point of attachment to the upper
flange 42 of the lower mainframe 14, it is contemplated
that the clevis could be eliminated from the lower main-
frame 14 and a portion of the tramp release cylinder could
be connected directly to the attachment flange 42, as
illustrated in Fig. 11. In the embodiment shown in Fig.
11, the clevis is replaced by a series of cylinder attach-
ment openings 108. The cylinder attachment openings
108 are spaced around the upper flange 42 at the same
spacing as the spacing between the clevises. Each of
the cylinder attachment openings 108 extends through
the entire thickness of the upper attachment flange 42
from the upper surface 96 to lower surface 110. Fig. 11
illustrates an embodiment in which the tramp release cyl-
inder 38 shown in Fig. 3 is inverted. In such an embodi-
ment, the first end 50 of the tramp release cylinder 38
will be connected to the attachment flange 40 of the ad-
justment ring 20 while the second end 58 of the tramp
release cylinder 38 is connected to the upper flange 42.
The attachment flange 40 could include spaced clevises
to provide a point of attachment for the tramp release
cylinder 38. As illustrated in Fig. 11, piston rod 48 extends
through the cylinder attachment opening 108. The piston
rod 48 includes a spherical nut 114 that is received within
a cup 116. The embodiment shown in Fig. 11 eliminates
the need for any of the clevises, whether the clevises are
integrally formed with the lower mainframe as shown in
Fig. 9 or attached at a later processing step, as in the
embodiment of Fig. 10.
[0036] Fig. 12 illustrates yet another alternate embod-
iment for positioning a series of spaced clevises 56 along
the lower mainframe 14. In the embodiment shown in
Fig. 12, the upper flange is reduced and instead a bolt
on ring 118 is utilized. The bolt on ring 118 includes a
support flange 120 having an attachment opening 122.
The attachment opening 122 is aligned with the holes 88
formed in the lower mainframe 14. As previously de-
scribed, the holes 88 are primarily utilized to attach the
lower mainframe 14 to the upper mainframe 16. Howev-
er, several of these holes 88 can be utilized to attach the
ring 118 to the lower mainframe 14. The ring 118 can be
formed separately from the lower mainframe 14 and sub-
sequently attached utilizing a series of fasteners, as de-
scribed. The use of a separate bolt on ring 118 is a mod-
ular design that reduces the size of the lower mainframe,
which may reduce shipping size and costs for the lower
mainframe and the separate ring 118.
[0037] In addition to providing a point of attachment for
each of the tramp release cylinders, the upper flange 42
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formed on the lower mainframe 14 also serves as the
mounting location for supporting the lower mainframe 14
on a foundation 124. As illustrated in Fig. 13, a mounting
pad 126 is formed as part of the mainframe and is located
between the lower surface 110 of the lower mainframe
14 and a top surface 128 of the foundation 124. An at-
tachment bolt 130 extends from the upper surface 96
through the upper flange 42 and the mounting pad 126
and is received within the foundation 124. Since the upper
flange 42 extends radially past the lower lip 85, the re-
maining portions of the lower mainframe 14 can extend
below the top surface 128 of the foundation.
[0038] Fig. 14 shows an alternate embodiment in which
the mounting pad 126 is formed between the lip 85 and
the top surface 128 of the foundation 124.
[0039] Fig. 15 illustrates an embodiment in which the
mounting pad 126 is formed along the lower surface 110
of the upper flange 42 and is positioned above the top
surface 128 of the foundation 124. An isolation spring
element 134 is schematically illustrated in Fig. 15. The
vibration isolation spring 134 is positioned between the
foundation and the lower mainframe mounting pad 132
to reduce the transmitted forces from the cone crusher
to the foundation. In the embodiment shown in Fig. 15,
the mounting location between the lower mainframe 14
and the foundation 124 is closer to the center of gravity
for the cone crusher assembly as compared to the em-
bodiment shown in Fig. 14. Mounting of the entire cone
crusher to the foundation utilizing isolation spring ele-
ments mounted in a plane near the center of gravity re-
duces the horizontal forces that are transmitted to the
foundation because the horizontal vibration are reduced
due to the decoupling of the vibration modes. In this de-
coupled configuration, excitation of rocking modes would
not produce horizontal vibration at the isolation element.
[0040] This written description uses examples to dis-
close the invention, including the best mode, and also to
enable any person skilled in the art to make and use the
invention. The patentable scope of the invention is de-
fined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have
structural elements that do not differ from the literal lan-
guage of the claims, or if they include equivalent struc-
tural elements with insubstantial differences from the lit-
eral languages of the claims.

Claims

1. A gyrational crusher (10), comprising:

a lower mainframe (14);
an upper mainframe (16) positioned on the lower
mainframe and removably connected to the low-
er mainframe, the upper main frame including a
tapered upper surface (70);
an adjustment ring (20) having a tapered lower

surface (72) supported on the tapered upper sur-
face of the upper mainframe, the adjustment ring
including an attachment flange (40);
a plurality of tramp release cylinders (38) ex-
tending between the lower mainframe and the
attachment flange of the adjustment ring, where-
in the plurality of tramp release cylinders create
a compression force on the upper mainframe;
characterized in that the upper mainframe in-
cludes a series of spaced attachment projec-
tions (80), further comprising a plurality of pins
(22) that extend through the attachment projec-
tions and the attachment flange of the adjust-
ment ring.

2. The gyrational crusher (10) of claim 1 wherein the
plurality of tramp release cylinders (38) are posi-
tioned between the series of attachment projections
(80) such that the tramp release cylinders do not
engage the upper mainframe (16).

3. The gyrational crusher (10) of claim 1 wherein the
lower mainframe (14) is connected to the upper
mainframe (16) by a series of fasteners (18).

4. The gyrational crusher (10) of claim 1 further com-
prising an upper flange (42) formed on the lower
mainframe (14), wherein the upper flange includes
a plurality of spaced clevises (56) that are each con-
nected to a first end (50) of one of the tramp release
cylinders (38).

5. The gyrational crusher (10) of claim 4 wherein the
attachment flange (40) of the adjustment ring (20)
includes a series of openings (60) that are each con-
nected to a second end (58) of one of the tramp re-
lease cylinders (38).

6. The gyrational crusher (10) of claim 4 wherein the
plurality of spaced clevises (56) are integrally formed
with the lower mainframe (14).

7. The gyrational crusher (10) of claim 4 wherein the
plurality of spaced clevises (56) are formed separate
from the lower mainframe (14) and are securely at-
tached to the upper flange (42).

8. The gyrational crusher (10) of claim 5 wherein the
second end (58) of each tramp release cylinder (38)
includes a spherical nut (64) that is received in a
stationary cup (68) aligned with one of the openings
(60) in the attachment flange (40).

9. The gyrational crusher (10) of claim 1, wherein the
gyrational crusher is a cone crusher, further com-
prising:

a stationary bowl (24) supported by the adjust-
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ment ring; and
a head assembly (32) positioned within the sta-
tionary bowl and movable eccentrically relative
to the stationary bowl;
wherein each of the tramp release cylinders (38)
includes a first end (50) connected to the lower
mainframe and a second end (58) connected to
the attachment flange of the adjustment ring.

10. The gyrational crusher (10) of claim 9 wherein the
plurality of tramp release cylinders (38) are posi-
tioned between the series of attachment projections
(80).

11. The gyrational crusher (10) of claim 9 further com-
prising an upper flange (42) formed on the lower
mainframe (14), the upper flange including a plurality
of spaced clevises (56) that are each connected to
the first end (50) of one of the tramp release cylinders
(38).

12. The gyrational crusher (10) of claim 11 wherein the
attachment flange (40) of the adjustment ring (20)
includes a series of openings (60) that each receive
a rod (48) extending from the second end (58) of one
of the tramp release cylinders (38).

13. The gyrational crusher (10) of claim 12 wherein the
rod (48) extending from the second end (58) of each
tramp release cylinder (38) includes a spherical nut
(64) that is received in a stationary cuff (68) formed
as part of the opening in the attachment flange (40).

14. The gyrational crusher (10) of claim 11 wherein the
plurality of spaced clevises (56) are integrally formed
with the lower mainframe (14).

15. The gyrational crusher (10) of claim 11 wherein the
plurality of spaced clevises (56) are formed separate
from the lower mainframe (14) and are securely at-
tached to the upper flange (42).

Patentansprüche

1. Kreiselbrecher (10), umfassend:

einen unteren Hauptrahmen (14);
einen oberen Hauptrahmen (16), der auf dem
unteren Hauptrahmen positioniert ist und lösbar
mit dem unteren Hauptrahmen verbunden ist,
wobei der obere Hauptrahmen eine sich verjün-
gende obere Fläche (70) umfasst;
einen Einstellring (20), der eine sich verjüngen-
de untere Fläche (72) hat, die auf der sich ver-
jüngenden oberen Fläche des oberen Hauptrah-
mens abgestützt ist, wobei der Einstellring einen
Befestigungsflansch (40) umfasst;

mehrere Fremdkörper-Ausrückzylinder (38), die
sich zwischen dem unteren Hauptrahmen und
dem Befestigungsflansch des Einstellrings er-
strecken, wobei die mehreren Fremdkörper-
Ausrückzylinder eine Kompressionskraft auf
den oberen Hauptrahmen erzeugen;
dadurch gekennzeichnet, dass der obere
Hauptrahmen eine Reihe von mit Abstand an-
geordneten Befestigungsprojektionen (80) um-
fassen, die ferner mehrere Stifte (22) enthalten,
die sich durch die Befestigungsprojektionen und
den Befestigungsflansch des Einstellrings er-
strecken.

2. Kreiselbrecher (10) nach Anspruch 1, wobei die
mehreren Fremdkörper-Ausrückzylinder (38) zwi-
schen den Reihen von Befestigungsprojektionen
(80) derart positioniert sind, dass die Fremdkörper-
Ausrückzylinder nicht in den oberen Hauptrahmen
(16) eingreifen.

3. Kreiselbrecher (10) nach Anspruch 1, wobei der un-
tere Hauptrahmen (14) mit dem oberen Hauptrah-
men (16) durch eine Reihe von Befestigungsmitteln
(18) verbunden ist.

4. Kreiselbrecher (10) nach Anspruch 1, der ferner ei-
nen oberen Flansch (42) umfasst, der auf dem un-
teren Hauptrahmen (14) gebildet ist, wobei der obere
Flansch mehrere mit Abstand angeordnete Vorrich-
tungen (56) umfasst, die jeweils mit einem ersten
Ende (50) von einem der Fremdkörper-Ausrückzy-
linder (38) verbunden sind.

5. Kreiselbrecher (10) nach Anspruch 4, wobei der Be-
festigungsflansch (40) des Einstellrings (20) eine
Reihe von Öffnungen (60) enthält, die jeweils mit ei-
nem zweiten Ende (58) von einem der Fremdkörper-
Ausrückzylinder (38) verbunden sind.

6. Kreiselbrecher (10) nach Anspruch 4, wobei die
mehreren mit Abstand angeordneten Vorrichtungen
(56) integral mit dem unteren Hauptrahmen (14) ge-
bildet sind.

7. Kreiselbrecher (10) nach Anspruch 4, wobei die
mehreren beabstandeten Vorrichtungen (56) ge-
trennt vom unteren Hauptrahmen (14) gebildet und
sicher am oberen Flansch (42) befestigt sind.

8. Kreiselbrecher (10) nach Anspruch 5, wobei das
zweite Ende (58) des Fremdkörper-Ausrückzylin-
ders (38) eine Kugelmutter (64) umfasst, die in einer
stationären Schale (68) aufgenommen wird, die zu
einer der Öffnungen (60) im Befestigungsflansch
(40) ausgerichtet ist.

9. Kreiselbrecher (10) nach Anspruch 1, wobei der
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Kreiselbrecher ein Kegelbrecher ist, der ferner um-
fasst:

eine stationäre Schale (24), die durch den Ein-
stellring gestützt wird; und
eine Kopfbaugruppe (32), die innerhalb der sta-
tionären Schale positioniert und gegenüber der
stationären Schale exzentrisch beweglich ist;
wobei jeder der Fremdkörper-Ausrückzylinder
(38) ein erstes Ende (50) umfasst, das mit dem
unteren Hauptrahmen verbunden ist, und ein
zweites Ende (58), das mit dem Befestigungs-
flansch des Einstellrings verbunden ist.

10. Kreiselbrecher (10) nach Anspruch 9, wobei die
mehreren Fremdkörper-Ausrückzylinder (38) zwi-
schen den Reihen von Befestigungsprojektionen
(80) positioniert sind.

11. Kreiselbrecher (10) nach Anspruch 9, der ferner ei-
nen oberen Flansch (42) umfasst, der auf dem un-
teren Hauptrahmen (14) gebildet ist, wobei der obere
Flansch mehrere mit Abstand angeordnete Vorrich-
tungen (56) umfasst, die jeweils mit dem ersten Ende
(50) von einem der Fremdkörper-Ausrückzylinder
(38) verbunden sind.

12. Kreiselbrecher (10) nach Anspruch 11, wobei der
Befestigungsflansch (40) des Einstellrings (20) eine
Reihe von Öffnungen (60) enthält, die jeweils einen
Stab (48) aufnehmen, der sich vom zweiten Ende
(58) von einem der Fremdkörper-Ausrückzylinder
(38) aus erstreckt.

13. Kreiselbrecher (10) nach Anspruch 12, wobei der
Stab (48), der sich vom zweiten Ende (58) jedes
Fremdkörper-Ausrückzylinders (38) aus erstreckt,
eine Kugelmutter (64) umfasst, die in einer stationä-
ren Manschette (68) aufgenommen wird, welche als
Teil der Öffnung im Befestigungsflansch (40) gebil-
det ist.

14. Kreiselbrecher (10) nach Anspruch 11, wobei die
mehreren mit Abstand angeordneten Vorrichtungen
(56) integral mit dem unteren Hauptrahmen (14) ge-
bildet sind.

15. Kreiselbrecher (10) nach Anspruch 11, wobei die
mehreren beabstandeten Vorrichtungen (56) ge-
trennt vom unteren Hauptrahmen (14) gebildet und
sicher am oberen Flansch (42) befestigt sind.

Revendications

1. Broyeur giratoire (10), comprenant :

un cadre principal inférieur (14) ;

un cadre principal supérieur (16) positionné sur
le cadre principal inférieur et relié de façon amo-
vible au cadre principal inférieur, le cadre prin-
cipal supérieur incluant une surface supérieure
conique (70) ;
une bague d’ajustement (20) ayant une surface
inférieure conique (72) supérieure sur la surface
supérieure conique du cadre principal supé-
rieur, la bague d’ajustement incluant une bride
de fixation (40) ;
une pluralité de cylindres à libération de débris
(38) s’étendant entre le cadre principal inférieur
et la bride de fixation de la bague d’ajustement,
dans lequel la pluralité de cylindres à libération
de débris crée une force de compression sur le
cadre principal supérieur ;
caractérisé en ce que le cadre principal supé-
rieur comprend une série de saillies de fixation
espacées (80), comprenant en outre une plura-
lité de broches (22) qui s’étendent à travers les
sailles de fixation et la bride de fixation de la
bague d’ajustement.

2. Broyeur giratoire (10) selon la revendication 1, dans
lequel la pluralité de cylindres à libération de débris
(38) est positionnée entre la série de saillies de fixa-
tion (80) de façon à ce que les cylindres à libération
de débris n’engagent pas le cadre principal supérieur
(16).

3. Broyeur giratoire (10) selon la revendication 1, dans
lequel le cadre principal inférieur (14) est relié au
cadre principal supérieur (16) par une série de fixa-
tions (18).

4. Broyeur giratoire (10) selon la revendication 1, com-
prenant en outre une bride supérieure (42) formée
sur le cadre principal inférieur (14), dans lequel la
bride supérieure comprend une pluralité de manilles
(56) espacées qui sont reliées chacune à une pre-
mière extrémité (50) de l’un des cylindres à libération
de débris (38).

5. Broyeur giratoire (10) selon la revendication 4, dans
lequel la bride de fixation (40) de la bague d’ajuste-
ment (20) inclut une série d’ouvertures (60) qui sont
reliées chacune à une seconde extrémité (58) de
l’un des cylindres à libération de débris (38).

6. Broyeur giratoire (10) selon la revendication 4, dans
lequel la pluralité de manilles (56) espacées est for-
mée intégralement avec le cadre principal inférieur
(14).

7. Broyeur giratoire (10) selon la revendication 4, dans
lequel la pluralité de manilles (56) espacées est for-
mée séparément du cadre principal supérieur (14)
et est attachée de façon fixe à la bride supérieure
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(42).

8. Broyeur giratoire (10) selon la revendication 5, dans
lequel la seconde extrémité (58) de chaque cylindre
à libération de débris (38) comprend un écrou sphé-
rique (64) qui est reçu dans une coupelle fixe (68)
alignée avec une des ouvertures (60) dans la bride
de fixation (40).

9. Broyeur giratoire (10) selon la revendication 1, dans
lequel le broyeur giratoire est un broyeur conique,
comprenant en outre :

un bassin fixe (24) supérieur par la bague
d’ajustement ; et
un ensemble frontal (32) positionné à l’intérieur
du bassin fixe et mobile de façon excentrique
par rapport au bassin fixe ;
dans lequel chacun des cylindres à libération de
débris (38) inclut une première extrémité (50)
reliée au cadre principal inférieur et une seconde
extrémité (58) reliée à la bride de fixation de la
bague d’ajustement.

10. Broyeur giratoire (10) selon la revendication 9, dans
lequel la pluralité de cylindres à libération de débris
(38) est positionnée entre la série de sailles de fixa-
tion (80).

11. Broyeur giratoire (10) selon la revendication 9, com-
prenant en outre une bride supérieure (42) formée
sur le cadre principal inférieur (14), la bride supé-
rieure comprenant une pluralité de manilles (56) es-
pacées qui sont chacune reliées à la première ex-
trémité (50) de l’un des cylindres à libération de dé-
bris (38).

12. Broyeur giratoire (10) selon la revendication 11, dans
lequel la bride de fixation (40) de la bague d’ajuste-
ment (20) inclut une série d’ouvertures (60) qui re-
çoivent chacune une tige (48) s’étendant à partir de
la seconde extrémité (58) de l’un des cylindres à
libération de débris (38).

13. Broyeur giratoire (10) selon la revendication 12, dans
lequel la tige (48) s’étendant à s’étendant à partir de
la seconde extrémité (58) de chaque cylindre à libé-
ration de débris (38) inclut un écrou sphérique (64)
qui est reçu dans un manchon fixe (68) formé en tant
que partie de l’ouverture dans la bride de fixation
(40).

14. Broyeur giratoire (10) selon la revendication 11, dans
lequel la pluralité de manilles (56) espacées est for-
mée intégralement avec le cadre principal inférieur
(14).

15. Broyeur giratoire (10) selon la revendication 11, dans

lequel la pluralité de manilles (56) espacées est for-
mée séparément du cadre principal inférieur (14) et
et est attachée de façon fixe à la bride supérieure
(42).
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