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(54) GUIDING TOOL FOR INSTALLING HEAD NUT OF CRUSHER

(57) A guiding tool (300) and a method (500) for
installing a head nut (160) of a crusher (100) using the
guiding tool (300) is provided. The guiding tool (300)
includes a cylindrical body (302) having a center hole
(308) for inserting over a main shaft (120) of the crusher
(100), and a first thread portion (310) defined at an outer
circumference (312) of the cylindrical body (302) in con-

formance with a thread portion (202) of the head nut
(160). The first threadportion (310) of the cylindrical body
(302) aligns with a second thread portion (206) asso-
ciated with the main shaft (120), engages with the head
nut (160), and allows the head nut (160) to threadably
move andengagewith the second thread portion (206) to
secure a mantle (154) disposed on the main shaft (120).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an assembly
of a main shaft of a crusher, and more particularly, to a
guiding tool and a method of installing a head nut of the
crusher using the guiding tool.

BACKGROUND

[0002] Crushers, such as cone crushers and gyratory
crushers, are used in various industries such as mining,
andquarry for crushingbigger sizematerials suchas rock
into smaller particles to form sand and gravels for various
applications. Due to the nature of application, the crusher
is surrounded by huge amount of dust particles, which
lead to regularmaintenanceand serviceof the crusher as
the parts such as mantle and concaves wear faster than
expected service life.Highdeadweight andcomplexity of
the parts of the crusher further lead to high maintenance
cost and operating cost. Further, due to the high dead
weight of the parts, the assembly of the crusher, espe-
cially, main shaft and the associated parts such as the
head nut are assembledwithin the crusher housing using
lifting equipment. Precisely maneuvering the lifting
equipment to control movement of the parts and aligning
the parts each other without any damage therein is
tedious and time consuming tasks. Huge lead time and
damage to the part may further increase the operating
cost.
[0003] The head nut is, generally, inserted over the
main shaft for securing the mantle upon replacement
thereof on the main shaft. The head is inserted over
the main shaft using the lifting equipment and tightened
over the thread portion of the main shaft. The existing
method of inserting the head nut over the main shaft and
tightening the head nut with the main shaft to engage the
mantle is a tedious and a laborious process. Due to the
high dead weight, the assembly process becomes diffi-
cult, and problems arises in handling the head nut. In-
stalling and guiding the head nut are often associated
with damage to the thread of the main shaft or a support-
ing part attached to the main shaft, which further lead to
down time or longer installation time. Hence, there is a
need remains to develop a tool that can easily and con-
veniently install the head nut on to the main shaft without
damaging the threads of the main shaft.

SUMMARY

[0004] In one aspect of the present disclosure, a guid-
ing tool for installing a head nut of a crusher is provided.
The guiding tool includes a substantial cylindrical body
having a center hole configured to be inserted over a
main shaft of the crusher, and a first thread portion
defined at an outer circumference of the cylindrical body
in conformancewith a thread portion of the head nut. The

guiding tool further includes an attachment disposed at a
top end of the guiding tool to attach with a lifting equip-
ment such that the guiding tool may be conveniently
inserted over the main shaft due to high dead weight of
the guiding tool. In an embodiment, a ring body is located
above a mantle and attached to the main shaft and a
second thread portion is defined on an outer circumfer-
ence of the ring body. In some embodiments, the second
thread portion may be defined on the main shaft to en-
gage with the head nut.
[0005] The cylindrical body further includes a first mat-
ing surface configured to support with a second mating
surfaceof the ringbody.Assuch, theguiding tool inserted
over the main shaft is supported on the ring body to align
the first thread portion with the second thread portion.
Particularly, an alignment mechanism is configured to
align a thread output of the first thread portion of the
cylindrical body with a thread input of the second thread
portion of the ring body such that the first thread portion
and the second thread portion together define a single
thread portion to engage with the head nut. During an
assembly of the head nut, the first thread portion of the
cylindrical body aligns with the second thread portion
associated with the main shaft. Upon alignment of the
first thread portion and the second thread portion, the
head nut is inserted over the main shaft and the first
thread portion of the cylindrical body engages with the
head nut. Further, the head nut is allowed to threadably
move and engage with the second thread portion asso-
ciated with the main shaft to secure the mantle disposed
on the main shaft.
[0006] In some embodiments, the alignment mechan-
ism includes a first alignment member defined in the
cylindrical body, and a second alignment member de-
fined in the ring body. The first alignment member is
configured to engagewith the second alignmentmember
to align the first thread portion and the second thread
portion. In certain embodiments, mutually engaging fea-
tures may be provided in the guiding tool and the ring
body such that the first thread portion and the second
thread portionmay be aligned easily within a short period
time. In some embodiments, the alignment mechanism
includes visual indicators to align the first thread portion
with the second thread portion. The visual indicatorsmay
provide a low cost option to align the first thread portion
and the second thread portion easily. Some examples of
alignment members may be corresponding protrusion-
s/indentations, interlocking joints, and male/female con-
nectors. In some embodiments, a locking mechanism
maybe provided to lock the cylindrical bodywith themain
shaft uponaligning thefirst threadportionwith thesecond
thread portion such that the misplacement of the first
thread portion and the second thread portion may be
avoided while engaging the head nut with the guiding
tool.Oneormore fasteningmembersmaybeused to lock
the first thread portion with the second thread portion.
[0007] In another aspect of the present disclosure, a
method of installing a head nut of a crusher is described.
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Themethod includes inserting a guiding tool over a main
shaft of thecrusher.Theguiding tool includesacylindrical
body and a first thread portion defined at an outer cir-
cumference of the cylindrical body. The cylindrical body
has a center hole having a diameter greater than a
diameter of the main shaft. Upon insertion of the guiding
tool, a first mating surface of the cylindrical body is
supported on a second mating surface of the ring body.
Themethod also includes aligning the first thread portion
of the cylindrical body with a second thread portion
associated with the main shaft using alignment mechan-
isms. In particular, a thread output of the first thread
portion of the guiding tool is aligned with a thread input
of the second thread portion of the ring body via the
alignment mechanism.
[0008] In one embodiment, a first alignment member
defined in the cylindrical body is engaged with a second
alignment member defined in the ring body. In another
embodiment, the first thread portion of the guiding tool
may be aligned with the second thread portion of the ring
body using visual indicators. In some embodiments, the
guiding tool may be locked with the main shaft using a
locking mechanism upon aligning the first thread portion
with the second thread portion. One or more fastening
members may be used to lock or align the first thread
portion of the guiding tool with the second thread portion
of the ring body. The head nut is further inserted over the
cylindrical body, and engages the first thread portion of
the cylindrical body with the head nut. The head nut is
further engaged with the second thread portion of a ring
body, which in turn engaged with the main shaft. In
particular, the head nut is threadably moved from the
first thread portion to the second thread portion to secure
a mantle disposed on the main shaft.
[0009] In another aspect of the present disclosure, a
method of removing a head nut of a crusher is described.
Themethod includes inserting a guiding tool over a main
shaft of thecrusher.Theguiding tool includesacylindrical
body and a first thread portion defined at an outer cir-
cumference of the cylindrical body. The cylindrical body
has a center hole having a diameter greater than a
diameter of the main shaft. Upon insertion of the guiding
tool, a first mating surface of the cylindrical body is
supported on a second mating surface of the ring body.
Themethod also includes aligning the first thread portion
of the cylindrical body with a second thread portion
associated with the main shaft using alignment mechan-
isms. In particular, a thread output of the first thread
portion of the guiding tool is aligned with a thread input
of the second thread portion of the ring body via the
alignment mechanism.
[0010] In some embodiments the head nut is thread-
ably moved from the second thread portion to the first
thread portion to loosen a mantle disposed on the main
shaft. When the head nut is fully engaged with the first
threadportion theheadnut can be lifted off the crusher by
means of the guiding tool.
[0011] In yet another aspect of the present disclosure

sure, a tool kit for installing a head nut of a crusher is
described. The tool kit includes aguiding tool for inserting
over amain shaft of the crusher. Theguiding tool includes
a cylindrical body having a center hole configured to be
inserted over the main shaft, and a first thread portion
defined at an outer circumference of the cylindrical body,
and configured to align with a second thread portion
associated with the main shaft. The first thread portion
of the cylindrical body is configured to engage with the
head nut, and allow the head nut to threadably move and
engage with the second thread portion associated with
the main shaft to secure a mantle disposed on the main
shaft. The tool kit also includes an alignment mechanism
configured to align a thread output of the first thread
portion of the cylindrical body with a thread input of a
second thread portion associated with the main shaft.
The guiding tool and the alignment mechanism may be
packagedasa single unit, suchas the tool kit, andused in
the aftermarket for making the head nut assembly during
themaintenance and servicemore efficient and less time
consuming.
[0012] Other features and aspects of this disclosure
will be apparent from the following description and the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0013] A better understanding of embodiments of the
present disclosure (including alternatives and/or varia-
tions thereof) may be obtained with reference to the
detailed description of the embodiments along with the
following drawings, in which:

FIG. 1 is a partial cross-sectional view of an exemp-
lary crusher;
FIG. 2 is an enlarged cross-sectional view of a por-
tion of the crusher of FIG. 1 showing a head nut
assembled with a main shaft;
FIG. 3 is a perspective view of a guiding tool used for
installing theheadnut on themain shaft, according to
an embodiment of the present disclosure;
FIG. 4A is a cross-sectional view of a ring body and
the guiding tool showing an aligned position thereof
during installation of the head nut, according to an
embodiment of the present disclosure;
FIG. 4B is a schematic cross-sectional view of the
guiding tool and the ring body showing an alignment
mechanism having alignment members, according
to an embodiment of the present disclosure;
FIG. 4C is a side view of the guiding tool and the ring
body showing an alignment mechanism having vi-
sual indicators, according to an embodiment of the
present disclosure;
FIG. 4D is a schematic cross-sectional view of a
locking mechanism, according to an embodiment
of the present disclosure; and
FIG. 5 is a schematic flow diagram of a method of
installing the head nut in the crusher, according to an
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embodiment of the present disclosure.

DETAILED DESCRIPTION

[0014] Reference will now bemade in detail to specific
embodiments or features, examples of which are illu-
strated in the accompanying drawings. Wherever possi-
ble, corresponding or similar reference numbers will be
used throughout the drawings to refer to the same or
corresponding parts. Moreover, references to various
elements described herein, are made collectively or in-
dividually when there may be more than one element of
the same type. However, such references are merely
exemplary in nature. It may be noted that any reference
to elements in the singular may also be construed to
relate to the plural and vice-versa without limiting the
scope of the disclosure to the exact number or type of
such elements unless set forth explicitly in the appended
claim.
[0015] Referring to FIG. 1, a partial cross-sectional
view of a crusher 100 is illustrated, according to an
embodiment of the present disclosure. The crusher
100 is used for reducing bigger size materials such as,
but not limited to, rocks into smaller size materials such
as, but not limited to, sand, and gravel for various in-
dustrial and commercial applications. Various types of
crusher include, but are not limited to, a gyratory crusher,
a jaw crusher, and a cone crusher. For illustration pur-
pose, a gyratory crusher is shown inFIG. 1 andexplained
various aspects of the present disclosure. However, the
present disclosure may also be implemented in other
types of crushers, such as the cone crusher, without
limiting the scope of the present disclosure set by the
claimed elements.
[0016] The crusher 100 includes a housing 102 to
accommodate various operating elements thereof. The
housing 102 includes a bottom shell 104 and a top shell
106 coupled each other via fastening members 108. In
some embodiments, the housing 102 may include a
bottom shell, amiddle shell, and a top shell coupled each
other via fastening members. The crusher 100 further
includes a spider 110 coupled to the top shell 106. The
spider 110 includes a pair of arms 112 having outer ends
coupled to the top shell 106 and inner ends defining a
cavity along a central axis ’CA’ of the crusher 100 for
receiving a top cylindrical portion 116 of a main shaft 120
of the crusher 100. A spider cap 122 is disposed on top of
the spider 110 toenclose the cavity andanarmguard124
is disposed around the pair of arms 112 of the spider 110.
The spider 110 and the top shell 106 together configured
to define an access opening for receiving the bigger size
materials therethrough for crushing.
[0017] The bottom shell 104 includes a drive housing
130 for rotatably supporting a pinion shaft 132 disposed
along a transverse axis ‘TA’ defined perpendicular to the
central axis ’CA’ of the crusher 100.One end of the pinion
shaft 132 is coupled to a pinion gear 134 and another end
is connected to a drive system (not shown) for receiving a

rotary power therefrom. The crusher 100 further includes
an eccentric 140 rotatably supported in the drive housing
130. Theeccentric 140 is a hollow cylindrical body having
a bottom end engaged with a bevel gear 142, which in
turnengagedwith thepiniongear134.Assuch, the rotary
power from the drive system is transferred to the ec-
centric 140 via the pinion gear 134 and the bevel gear
142 to rotate the eccentric 140 about the central axis ’CA’
of the crusher 100. The eccentric 140 defines a cavity
along a longitudinal axis ‘LA’ thereof to receive a bottom
cylindrical portion 144 of the main shaft 120. The long-
itudinal axis ‘LA’ of the cavity of the eccentric 140 is
defined at an offset distance ’OD’ from the central axis
’CA’ of the crusher 100 such that the eccentric 140 is
configured to cause oscillatory movement of the main
shaft 120 about the central axis ’CA’ of the crusher 100.
[0018] The crusher 100 further includes at least a part
of a hydraulic system (not shown) for moving the main
shaft 120 up or down. The hydraulic system includes a
hydraulic cylinder and a piston slidably disposed within
the hydraulic cylinder. The hydraulic cylinder is fluid
tightly attached to the drive housing 130 below the ec-
centric 140 along the central axis ’CA’ of the crusher 100.
The piston is slidably disposed within the hydraulic cy-
linder in such away tomove the eccentric 140 up or down
based on an actuation of the hydraulic system. The
movement of the eccentric 140 causes movement of
the main shaft 120 along the central axis ’CA’ of the
crusher 100.
[0019] The main shaft 120 is rotatably disposed within
the housing 102 of the crusher 100. Particularly, the top
cylindrical portion 116 is rotatably received within the
cavity definedby thespider110and thebottomcylindrical
portion 144 is received within the cavity defined by the
eccentric 140.Themain shaft 120 further includesahead
center 150 defining a conical outer circumference 152
between the top cylindrical portion 116 and the bottom
cylindrical portion 144. The conical outer circumference
152 of the main shaft 120 is further surrounded by a
mantle 154, which is otherwise referred to as the main
shaft liner. The conical outer circumference 152 of the
main shaft 120 and the top shell 106 of the housing 102
together define a crushing chamber 156. An inner sur-
face of the top shell 106 of the housing 102 is surrounded
by concaves 158, which is otherwise referred to as the
crushing chamber liner. The crusher 100 further includes
a head nut 160 configured to secure the mantle 154
disposed on the conical outer circumference 152 of the
main shaft 120. Particularly, the head nut 160 is config-
ured to secure a position of the mantle 154 intact with
respect to the main shaft 120.
[0020] During an operation of the crusher 100, the
material is fed into the crushing chamber 156 of the
housing 102 via the access opening defined between
the top shell 106 and the spider 110. The pinion shaft 132
is coupled to the drive system such that the rotary power
from the drive system is transferred to the eccentric 140
via the pinion gear 134 and the bevel gear 142. The
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eccentric 140 is engaged with the bottom cylindrical
portion 144 of the main shaft 120 such that a rotational
movement of theeccentric 140causesa rotationalmove-
mentof themainshaft 120along the longitudinal axis ’LA’.
Further, the offset distance ‘OD’ between the longitudinal
axis ‘LA’ definedby the cavity of the eccentric 140 and the
central axis ’CA’ of the crusher 100 causes the oscillatory
movement of the main shaft 120 about the central axis
’CA’ of the crusher 100. A size at which the material to be
crushed may be defined based on a gap ‘G1’ defined
between themantle 154 and the concaves 158 at a lower
portion thereof. Thegap ‘G1’ is variedbymoving themain
shaft 120 up or down with the help of the hydraulic
system.
[0021] Referring to FIG. 2, an enlarged cross-sectional
view of a portion ‘E’ of FIG. 1 showing the head nut 160
installed with the main shaft 120 is illustrated, according
to an embodiment of the present disclosure. The top
cylindrical portion 116 of themain shaft 120 is configured
to be rotatably received within the cavity defined by the
spider 110. The head nut 160 includes a thread portion
202 configured to threadably engage with the main shaft
120. In an embodiment of the present disclosure, the
thread portion 202 of the head nut 160 is configured to
threadably engage with a ring body 204. The ring body
204 includes an outer circumference defining a thread
portion in conformance with the thread portion 202 of the
head nut 160. The thread portion defined on the outer
circumference of the ring body 204 is hereinafter referred
to as ’the second thread portion 206’. The ring body 204
further includesan inner circumference208configured to
engage with a step portion 210 of the main shaft 120. In
an example, the ring body 204 may be engaged with the
step portion 210of themain shaft 120 using a press fit, an
interferencefit, or anyother couplingmechanismsknown
in the art. The ring body 204 further includes a top surface
212 and a bottom surface 214. The bottom surface 214 is
configured to engage with a top end of the head center
150. In some embodiments, the main shaft 120 may
include a thread portion, otherwise referred as the sec-
ond thread portion 206, defined at the step portion 210 of
the main shaft 120 configured to engage with the head
nut 160. In suchacase, the threadportion202of thehead
nut 160 is configured to engage with the thread portion of
the main shaft 120. In some embodiments, a sleeve 216
may be disposed around the top cylindrical portion 116 of
the main shaft 120. A bottom end of the sleeve 216 may
include a thread portion configured to engage with the
thread portion 202 of the head nut 160.
[0022] Referring to FIG. 3, a perspective view of a
guiding tool 300 used for installing the head nut 160 with
the main shaft 120 is illustrated, according to an embodi-
ment of the present disclosure. The guiding tool 300
includes a substantial cylindrical body 302 having a top
end 304 and a bottom end 306 defining a height. The
height of the cylindrical body 302 may be substantially
equal to a thickness of the headnut 160. Theheight of the
cylindrical body 302 may also be greater than the thick-

ness of the heat nut 160. The cylindrical body 302 has a
center hole 308 configured to be inserted over the top
cylindrical portion 116 of the main shaft 120. Particularly,
the cylindrical body 302 includes the center hole 308
having a diameter greater than a diameter of the top
cylindrical portion 116 of the main shaft 120 such that
the cylindrical body 302may be freely and easily inserted
over the top cylindrical portion 116 of the main shaft 120.
[0023] The guiding tool 300 further includes a thread
portion, which is alternatively referred to as ’the first
thread portion 310’, defined at an outer circumference
312 of the cylindrical body 302. The first thread portion
310of the guiding tool 300 is defined in conformancewith
the thread portion 202 of the head nut 160. Particularly,
dimensional specification of the first thread portion 310 of
the guiding tool 300 is defined corresponding to the
dimensional specification of the thread portion 202 of
the head nut 160 such that the head nut 160 may be
firmlyengagedwith theguiding tool 300.Referring toFIG.
2 and FIG. 3, the first thread portion 310 of the cylindrical
body 302 is configured to align with the second thread
portion 206 associated with the main shaft 120. In parti-
cular, the first thread portion 310 is configured to align
with the second thread portion 206 of the ring body 204.
The first thread portion 310 of the cylindrical body 302 is
further configured to engage with the head nut 160, and
allow the head nut 160 to threadably move and engage
with the second thread portion 206 of the ring body 204 to
secure the mantle 154 disposed on the main shaft 120.
[0024] In some embodiments, the guiding tool 300
further includes an attachment 314 disposed on the
top end 304 of the cylindrical body 302. The attachment
314 is configured to attach with a coupling member of a
lifting equipment. In the present disclosure, the guiding
tool 300 includes a first attachment 314A and a second
attachment 314B coupled to the top end 304 of the
cylindrical body 302. Particularly, the first attachment
314A and the second attachment 314B are located on
the top end 304 diametrically opposite to each other such
that the guiding tool 300 may be horizontally balanced
while inserting over the main shaft 120. In an alternative
embodiment the guiding tool 300 may comprise at least
twoattachment points, suchas3or 4attachmentspoints.
If the guiding tool 300 comprises more than two attach-
ment points, they are preferably located on the top end
304 of the cylindrical body 302 to form the edges of a
regular polygon, e.g., an equilateral triangle or a quad-
rant. In an example, the attachment 314may include, but
are not limited to, a ring, a clamp, or any other device
which is configured tocouplewith thecouplingmemberof
the lifting equipment. Particularly, the coupling member
such as a hook may be configured to couple with the
attachment 314 of the guiding tool 300. In one embodi-
ment, the attachment 314 may be fixedly attached to the
top end 304 of the cylindrical body 302 using a welding
method. In another embodiment, the attachment 314
may be detachably attached to the top end 304 of the
cylindrical body 302 using a threaded coupling method.
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[0025] Referring to FIG. 4A, a cross-sectional view of
the ring body 204 and the guiding tool 300 showing an
aligned position thereof during an installation of the head
nut 160 is illustrated, according to an embodiment of the
present disclosure. As shown in FIG. 4A, the first thread
portion 310 of the guiding tool 300 is configured to align
with the second thread portion 206 of the ring body 204
when the guiding tool 300 is inserted over the top cylind-
rical portion 116 of the main shaft 120. In some embodi-
ments, the guiding tool 300 includes an alignment me-
chanism 402 (shown in FIG. 4B) configured to align the
first thread portion 310 of the guiding tool 300 with the
second thread portion 206 of the ring body 204. Particu-
larly, the alignmentmechanism 402 is configured to align
a thread output 404 of the first thread portion 310 of the
cylindrical body 302 of the guiding tool 300 with a thread
input 406 of the second thread portion 206 of the ring
body204. The threadoutput 404of the first threadportion
310 may be otherwise referred to as ’the bottom edge’ of
the first thread portion 310 and the thread input 406 of the
second thread portion 206 may be otherwise referred to
as ’the top edge’ of the second thread portion 206. In the
aligned position of the first thread portion 310 and the
second thread portion 206, the thread output 404 of the
first thread portion 310 and the thread input 406 of the
second thread portion 206 are merged each other to
define a continuous thread pattern. In other words, the
first threadportion310and the second threadportion206
together form a single thread portion.
[0026] Referring to FIG. 4B, a schematic cross-sec-
tional view of the alignmentmechanism 402 is illustrated,
according to an embodiment of the present disclosure.
Referring to FIG. 3 and FIG. 4B, the cylindrical body 302
of the guiding tool 300 includes a first mating surface 408
defined at the bottom end 306 thereof. The first mating
surface 408 of the cylindrical body 302 is configured to
engage with the ring body 204 upon insertion of the
guiding tool 300 over the top cylindrical portion 116 of
the main shaft 120. In an embodiment, the first mating
surface 408 of the cylindrical body 302may bedefinedas
a planar surface at the bottom end 306 thereof. The first
mating surface 408 of the bottom end 306 of the cylind-
rical body 302 is configured to support with the top sur-
face 212, which is otherwise referred to as ’the second
mating surface212’ of the ringbody204.As such, the first
matingsurface408of theguiding tool 300 is configured to
abut the secondmating surface 212 of the ring body 204,
and thereby to help align the first threadportion 310of the
guiding tool 300with the second thread portion 206 of the
ring body 204.
[0027] In some embodiments, the alignment mechan-
ism 402 includes a first alignmentmember 410 defined in
the cylindrical body 302 of the guiding tool 300 and a
second alignment member 412 defined in the ring body
204. Inoneexample, thefirst alignmentmember410may
be a protrusion vertically extending froma planar surface
at the bottom end 306 of the cylindrical body 302 and the
second alignment member 412 may be a hole defined at

the top surface 212 of the ring body 204 corresponding to
a shape and a size of the first alignment member 410. As
such, the second alignment member 412 defined in the
ring body 204 is configured to engage with the first
alignment member 410 of the guiding tool 300 to align
the first thread portion 310 of the guiding tool 300 and the
second thread portion 206 of ring body 204. In another
example, the first alignment member 410 may be a hole
defined at the bottom end 306 of the cylindrical body 302
and the second alignment member 412 may be a protru-
sion defined at the top surface 212 of the ring body 204.
[0028] Referring to FIG. 4C, a side view of the guiding
tool 300 and the ring body 204 showing an alignment
mechanism 414 is illustrated, according to another em-
bodiment of the present disclosure. The alignment me-
chanism 414 includes visual indicators 416 to align the
first thread portion 310 of the guiding tool 300 with the
second thread portion 206 of the ring body 204. In an
example, the visual indicators 416 may include an en-
graved marking at the bottom end 306 of the cylindrical
body 302 of the guiding tool 300 and a corresponding
engravedmarking may be provided at the ring body 204.
During, the installation of the head nut 160, the corre-
sponding engravedmarkingsmay be aligned to align the
first thread portion 310 of the guiding tool 300 with the
second thread portion 206 of the ring body 204. In an-
other example, the visual indicators 416 may include a
color mark at the bottom end 306 of the cylindrical body
302 of the guiding tool 300 and a corresponding color
mark may be provided at the ring body 204. During the
installation of the head nut 160, the corresponding color
marksmay be aligned to align the first thread portion 310
of the guiding tool 300with the second thread portion 206
of the ring body 204. Further, the visual indicators 416
may be used to align the first thread portion 310 of the
guiding tool 300with the second thread portion 206 of the
ring body 204 after the first mating surface 408 of the
cylindrical body 302 is rested on the second mating sur-
face 212 of the ring body 204.
[0029] Referring to FIG. 4D, a schematic cross-sec-
tional view of a locking mechanism 418 is illustrated,
according to an embodiment of the present disclosure.
The locking mechanism 418 is configured to lock the
cylindrical body 302 of the guiding tool 300 with the ring
body 204 upon aligning the first thread portion 310 with
the second thread portion 206. In an embodiment, the
guiding tool 300 includesoneormore fasteningmembers
420 to lock the first thread portion 310 with the second
thread portion 206. A first receiving portion 422 may be
defined in thecylindrical body302andasecond receiving
portion 424may be defined in the ring body 204. The first
receiving portion 422 and the second receiving portion
424 are configured to receive the fastening member 420
therein. Inanexample, the fasteningmember420maybe
a cylindrical bar configured to engage with the first re-
ceiving portion422and the second receiving portion 424.
Assuch, thefirst threadportion310of theguiding tool 300
is locked with the second thread portion 206 of the ring
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body 204 during the installation of the head nut 160. In
someembodiments, a throughholemaybedefined in the
cylindrical body 302 and a threaded hole may be defined
in the ringbody 204, such that a boltmaybeused to insert
through the through hole of the cylindrical body 302 to
engage with the threaded hole of the ring body 204 to
firmly lock the cylindrical body 302with the ring body 204.
[0030] Referring to FIG. 5, a schematic flowdiagramof
amethod 500 of installing the head nut 160 of the crusher
100 is illustrated, according to an embodiment of the
present disclosure. The order in which the method 500
described is not intended to be construed as a limitation,
and any number of the described method steps can be
combined in any order to implement the method 500.
Additionally, individual stepsmay be removed or skipped
from themethod 500without departing from the spirit and
scope of the present disclosure. The method 500 of the
present disclosure is illustrated with reference to the
crusher 100 and the guiding tool 300 described in FIG.
1 through FIG. 4D.
[0031] At step 502, the method 500 includes inserting
the guiding tool 300 over themain shaft 120. The guiding
tool 300 includes the cylindrical body 302 having the top
end 304 and the bottom end 306. The cylindrical body
302 has the center hole 308 having the diameter greater
than the diameter of the main shaft 120. In particular, the
diameter of thecenter hole308of thecylindrical body302
is greater than the diameter of the top cylindrical portion
116 of themain shaft 120 such that the guiding tool 300 is
freely inserted over the top cylindrical portion 116 of the
main shaft 120. The guiding tool 300 further includes the
first threadportion310definedat theouter circumference
312of the cylindrical body302.Duringanassemblyof the
crusher 100, the main shaft 120 is inserted within the
housing 102 of the crusher 100 using the lifting equip-
ment. Further, the mantle 154 is inserted over the main
shaft 120 with the help of the lifting equipment, subse-
quently, the ring body 204 may be inserted over the top
cylindrical portion 116 of the main shaft 120. The ring
body 204 may be engaged with the main shaft 120 with
the help of press fit or the interference fit. To position the
mantle 154 over the conical outer circumference 152 of
the main shaft 120, the head nut 160 is implemented.
Further, to make the assembly of the head nut 160 with
the main shaft 120 easier and less time consuming, the
guiding tool 300 of the present disclosure is used. The
guiding tool 300maybe insertedwith thehelp of the lifting
equipment. In particular, the coupling members of the
lifting equipment may be used to couple with the attach-
ments 314 provided at the top end 304 of the cylindrical
body302.As such, theguiding tool 300maybe freely and
easily inserted over the main shaft 120.
[0032] At step 504, the method 500 includes aligning
the first threadportion 310of the cylindrical body 302with
the second thread portion 206 of the ring body 204. Upon
inserting the guiding tool 300 over the top cylindrical
portion 116, the method 500 includes engaging the first
mating surface 408 of the cylindrical body 302 with the

second mating surface 212 of the ring body 204. Parti-
cularly, the guiding tool 300 is supported over the ring
body 204 to align the first thread portion 310 of the
cylindrical body 302 with the second thread portion
206of the ringbody204.Themethod500 further includes
aligning the thread output 404 of the first thread portion
310of the guiding tool 300with the thread input 406of the
second thread portion 206 of the ring body 204 via the
alignment mechanism 402. Such that the first thread
portion 310 and the second thread portion 206 together
define the single thread portion for engaging with the
head nut 160.
[0033] In some embodiments, the method 500 in-
cludes engaging the first alignment member 410 defined
in the cylindrical body 302 with the second alignment
member 412 defined in the ring body 204. The lifting
equipment may be controlled to align the first alignment
member 410 of the guiding tool 300 with the second
alignmentmember 412of the ring body 204whilemoving
the guiding tool 300 down over the main shaft 120. In
some embodiments, the method 500 includes aligning
the first thread portion 310 of the guiding tool 300with the
second thread portion 206 of the ring body 204 using the
visual indicators 416. The method 500 further includes
locking the guiding tool 300 with themain shaft 120 using
the locking mechanism 418 upon aligning the first thread
portion 310 with the second thread portion 206. In parti-
cular, the locking mechanism 418 locks the cylindrical
body 302 of the guiding tool 300 with the ring body 204.
The method 500 further includes aligning or locking the
first thread portion 310 of the guiding tool 300 with the
second thread portion 206 of the ring body 204 using the
fasteningmembers 420. Specifically, the fasteningmem-
ber 420 may be received within the second receiving
portion 424 of the ring body 204, and the first receiving
portion422of theguiding tool 300maybealignedwith the
second receiving portion 424 to engage with the fasten-
ing member 420 while the guiding tool 300 is inserted
over the main shaft 120.
[0034] At step 506, the method 500 includes thread-
ablymoving the head nut 160 from the first thread portion
310 to the second threadportion206 to secure themantle
154 disposed on the main shaft 120. In particular, the
method 500 includes inserting the head nut 160 over the
cylindrical body 302 and engaging the first thread portion
310 of the cylindrical body 302 with the head nut 160. In
one embodiment of the present disclosure, the head nut
160 may be inserted over the main shaft 120 using the
lifting equipment to engage with the first thread portion
310 of the guiding tool 300, which is already placed over
themain shaft 120. In another embodiment, the head nut
160 may be engaged with the first thread portion 310 of
the guiding tool outside the crusher 100 and the guiding
tool 300alongwith theheadnut 160maybe insertedover
the main shaft 120 with the help of lifting equipment. The
method 500 further includes engaging the head nut 160
with the second thread portion 206 of the ring body 204.
[0035] The guiding tool 300 may also be utilized in a
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method for removing the head nut 160 from a crusher.
The method comprising similar steps as already de-
scribed but in a reversed order.
[0036] In some embodiments of the present disclo-
sure, a tool kit for installing the head nut 160 on the main
shaft 120of the crusher 100 is illustratedwith reference to
FIG. 1 through FIG. 3, and various embodiments of
alignment mechanisms are illustrated with reference to
FIG. 4A through FIG. 4D. The tool kit includes the guiding
tool 300, as described in FIG. 3, for inserting over the
main shaft 120. The guiding tool 300 includes the cylind-
rical body302having thecenterhole308configured tobe
inserted over the main shaft 120. The guiding tool 300
further includes the first thread portion 310 defined at the
outer circumference 312 of the cylindrical body 302, and
configured to align with the second thread portion 206
associated with the main shaft 120. The first thread
portion 310 of the cylindrical body 302 is configured to
engagewith theheadnut 160, andallow theheadnut 160
to threadably move and engage with the second thread
portion 206 associated with the main shaft 120 to secure
the mantle 154 disposed on the main shaft 120. The tool
kit further includes alignment mechanisms configured to
align the thread output 404 of the first thread portion 310
of the cylindrical body 302with the thread input 406 of the
second thread portion 206 associatedwith themain shaft
120. In an embodiment, the tool kit may include the
alignment mechanism 414 described with reference to
FIG. 4D. In some embodiments, the guiding tool 300 and
thealignmentmechanismsmaybepackagedasa kit and
made available in aftermarket for maintenance and ser-
vice of the crushers.
[0037] According to the present disclosure, the guiding
tool 300 is used for installing the head nut 160 over the
main shaft 120 more conveniently and with improved
safety. The guiding tool 300 includes the cylindrical body
302with the first thread portion 310, which alignswith the
second thread portion 206 defined on the ring body 204
attached to the main shaft 120. During an assembly, the
guiding tool 300 is lowered over the main shaft 120 such
that the top cylindrical portion 116 of the main shaft 120
extends through the center hole 308 of the guiding tool
300. The guiding tool 300 is further supported over the
ring body 204 such that the first thread portion 310 of the
guiding tool 300extends the second threadportion206of
the ring body 204 above the mantle 154 to form a single
thread portion to engage with the head nut 160. The
guiding tool 300 further includes the alignment mechan-
isms 402, 414 described with reference to FIG. 4A
through FIG. 4D. The alignment mechanisms 402, 414
help to align the first thread portion 310 of the guiding tool
300, thereby the head nut 160 is, initially, supported on
the guiding tool 300 and then screwed along the second
thread portion 206 of the ring body 204 attached to the
main shaft 120. Various embodiments of the support
features, alignment features, and the locking features
of the guiding tool 300 help the user to consistently and
easily install theheadnut 160on themain shaft 120every

time the crusher 100 is serviced. The head nut 160 may
be lowered and moved over the first thread portion 310
and then to second thread portion 206 manually using
tools such as keys and auxiliary drives such as electric
motors.
[0038] While aspects of the present disclosure have
been particularly shown and described with reference to
the embodiments above, it will be understood by those
skilled in theart that various additional embodimentsmay
be contemplated by the modification of the disclosed
methods and systems without departing from the spirit
and scope of what is disclosed. Such embodiments
should be understood to fall within the scope of the
present disclosure as determined based upon the claims
and any equivalents thereof.

Claims

1. Aguiding tool (300) for installing aheadnut (160) of a
crusher (100), the guiding tool (300) comprising:

a substantial cylindrical body (302) having a
center hole (308) configured to be inserted over
a main shaft (120) of the crusher (100); and
a first thread portion (310) defined at an outer
circumference (312)of the cylindrical body (302)
in conformancewith a threadportion (202) of the
head nut (160),
wherein the first thread portion (310) of the
cylindrical body (302) is configured to align with
a second thread portion (206) associated with
themain shaft (120), andwherein the first thread
portion (310) of the cylindrical body (302) is
configured to engage with the head nut (160),
and allow the head nut (160) to threadablymove
andengagewith thesecond threadportion (206)
to secure a mantle (154) disposed on the main
shaft (120).

2. The guiding tool (300) according to claim 1, wherein
the second thread portion (206) is defined on an
outer circumference of a ring body (204), andwhere-
in the ringbody (204) is configured toengagewith the
main shaft (120).

3. The guiding tool (300) according to any one of the
preceding claims, further comprising an alignment
mechanism (402, 414) configured to align a thread
output (404) of the first thread portion (310) of the
cylindrical body (302) with a thread input (406) of the
second thread portion (206) of the ring body (204).

4. The guiding tool (300) according to any one of the
preceding claims, wherein the cylindrical body (302)
comprises a first mating surface (408) configured to
support with a second mating surface (212) of the
ring body (204).
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5. The guiding tool (300) according to any one of the
preceding claims, wherein the alignment mechan-
ism (402, 414) comprises:

a first alignment member (410) defined in the
cylindrical body (302); and
asecondalignmentmember (412) defined in the
ring body (204), and wherein the first alignment
member (410) is configured to engage with the
secondalignmentmember (412) to align the first
thread portion (310) and the second thread por-
tion (206).

6. The guiding tool (300) according to any one of the
preceding claims, wherein the alignment mechan-
ism (402, 414) comprises visual indicators (416) to
align the first thread portion (310) with the second
thread portion (206).

7. The guiding tool (300) according to any one of the
preceding claims, further comprising a locking me-
chanism (418) configured to lock the cylindrical body
(302) with themain shaft (120) upon aligning the first
thread portion (310) with the second thread portion
(306).

8. The guiding tool (300) according to any one of the
preceding claims, further comprising one or more
fastening members (420) to lock the first thread
portion (310) with the second thread portion (206).

9. The guiding tool (300) according to any one of the
preceding claims, further comprising an attachment
(314) disposed at a top end (304) of the guiding tool
(300) to attach with a lifting equipment.

10. A method (500) of installing a head nut (160) of a
crusher (100), the method (500) comprising:

inserting a guiding tool (300) over a main shaft
(120) of the crusher (100), wherein the guiding
tool (300) comprises:

a cylindrical body (302) comprising a center
hole (308) having a diameter greater than a
diameter of the main shaft (120); and
a first thread portion (310) defined at an
outer circumference (312) of the cylindrical
body (302);

aligning the first thread portion (310) of the cy-
lindrical body (302) with a second thread portion
(206) associated with the main shaft (120); and
threadably moving the head nut (160) from the
first thread portion (310) to the second thread
portion (206) to secure a mantle (154) disposed
on the main shaft (120).

11. The method (500) according to claim 10, further
comprising:

inserting the head nut (160) over the cylindrical
body (302);
engaging the first thread portion (310) of the
cylindrical body (302) with the head nut (160);
and
engaging the head nut (160) with the second
thread portion (206) of a ring body (204), where-
in the ring body (204) is engaged with the main
shaft (120).

12. The method (500) according to any one of claims
10‑11, further comprising engaging a first mating
surface (408) of the cylindrical body (302) with a
second mating surface (212) of the ring body (204).

13. The method (500) according to any one of claims
10‑12, further comprising aligning a thread output
(404) of the first thread portion (310) of the guiding
tool (300) with a thread input (406) of the second
thread portion (206) of the ring body (204) via an
alignment mechanism (402, 414).

14. The method (500) according to any one of claims
10‑13, further comprising engaging a first alignment
member (410) defined in the cylindrical body (302)
withasecondalignmentmember (412)defined in the
ring body (204).

15. The method (500) according to any one of claims
10‑14, further comprising aligning the first thread
portion (310)of theguiding tool (300)with thesecond
thread portion (206) of the ring body (204) using
visual indicators (416).

16. The method (500) according to any one of claims
10‑15, further comprising locking the guiding tool
(300) with the main shaft (120) using a locking me-
chanism (418) upon aligning the first thread portion
(310) with the second thread portion (206).

17. The method (500) according to any one of claims
10‑16, further comprising aligning the first thread
portion (310)of theguiding tool (300)with thesecond
thread portion (206) of the ring body (204) using one
or more fastening members (420).

18. A method of removing a head nut (160) of a crusher
(100), the method comprising:

inserting a guiding tool (300) over a main shaft
(120) of the crusher (100), wherein the guiding
tool (300) comprises:

a cylindrical body (302) comprising a center
hole (308) having a diameter greater than a
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diameter of the main shaft (120); and
a first thread portion (310) defined at an
outer circumference (312) of the cylindrical
body (302);

aligning the first thread portion (310) of the cy-
lindrical body (302) with a second thread portion
(206) associated with the main shaft (120); and
threadably moving the head nut (160) from the
second thread portion (206) to the first thread
portion (310) to loosen a mantle (154) disposed
on the main shaft (120).

19. A tool kit for installing a head nut (160) of a crusher
(100), the tool kit comprising a guiding tool (300)
according to any of claims 1 to 9 and the head nut
(160), wherein the head nut comprising a thread
portion (202) mutually corresponding to and config-
ured to engage with the first thread portion (310).

20. The tool kit according to claim 19 wherein the head
nut (160) further comprising one part of an alignment
mechanism (412) configured to engage with an
alignment mechanism (402, 414) of the guiding tool
(300).

21. The tool kit according to any one of claims 19 or 20
further comprising the main shaft (120) having a
second thread portion (206) mutually corresponding
to and configured to engage with the thread portion
(202) of the head nut (160).

22. The tool kit according to any one of claims 19 to 21
further comprising the mantle (154), said mantle
configured for being disposed on the main shaft
(120) and secured by the head nut (160).
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