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Description
Title of Invention
ASSEMBLY METHOD FOR CRANE
Technical Field
[0001] The present invention relates to an assembly method for a crane.
Background Art
[0002] A luffing jib crane, a tower crane, or the like is known as a large crane. Such a large crane
includes a boom, a jib supported on a front end of the boom, and a strut that causes the jib to rise
and fall. In a site where the large crane is used, the boom, the jib, and the strut are assembled into
the large crane to be used.
[0003] In general, a large crane is assembled in the following manner: an operator joins together a
lower boom and an intermediate boom, which make up a boom, to construct the boom, attaches a
strut to a front end of the boom, and then attaches an end jib on a base end side, an intermediate jib,
and an end jib on a front end side, which make up a jib, in sequence to the front end of the boom.
In this assembling work, the boom and the jib can be assembled in a substantially horizontal
position. The strut, however, needs to be raised substantially vertically against the boom after
being attached to the front end of the boom. This gives work of assembling the strut extra
difficulty that is not included in work of assembling the boom and the jib.
[0004] A crane capable of easily raising a strut is disclosed in Patent Literature 1.  This crane is
provided with a strut rotating mechanism including a rod-like member having one end rotatably
connected to a front end of the strut and a linear motion device. The linear motion device applies a
force acting in a direction of pulling the other end of the rod-like member toward a side opposite to
the one end along the longitudinal direction of the bar-like member.
[0005] The crane described in Patent Literature 1 includes an assembly device and a specific link
rod. The assembly device includes a cylinder, a link plate, and a plurality of link rods that are
disposed on a support frame on a front end of a boom. The specific link rod has a toggle
mechanism that connects a front end of a rear strut to the link plate and that can extend and contract.
In a process of assembling this crane, extension/contraction of the cylinder causes the link plate and
the plurality of link rods to work so as to rotate the rear strut forward and backward, which puts the
rear strut in a position in which the specific link rod having the toggle mechanism stretches a base
end side pendant.
[0006] Assembling the crane described in Patent Literature 1 requires the assembly device having
the link mechanism and the specific link rod having the toggle mechanism. The structure of the
crane is therefore complicated, which raises a concern that the crane may have problems of
backlash, malfunctioning, etc., caused by manufacturing errors, assembly errors, time-dependent
deterioration of components, and the like. Further, assembling work is not easy and assembling
the crane may take greater costs. Hence easier assembling work and cost reduction are in demand.
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Patent Literature

[0007] Patent Literature 1: JP 2014-043318 A
Summary of Invention
[0008] An object of the present invention is to provide an assembly method for a crane by which
method a crane including a strut can be assembled easily.
[0009] The present invention provides an assembly method for a crane which includes: a lower
travelling body; an upper slewing body on the lower travelling body, the upper slewing body being
rotatable within a plane parallel to a surface on which the lower travelling body travels; a boom
having a base end coupled to the upper slewing body, the boom being capable of rising and falling
with respect to the plane parallel to the surface; a jib having a base end coupled to a front end of the
boom, the jib having a load-suspending cable suspended from a front end of the jib and being
capable of rising and falling with respect to the boom; a front strut having a base end coupled to a
base end side of the jib or a front end side of the boom, the front strut having a front end side
connected to the front end side of the jib via a front side guy line; and a rear strut having a base end
coupled to the base end side of the jib or the front end side of the boom, the rear strut having a front
end side connected to a base end side of the boom via a rear side guy line or a luffing cable. The
method includes: a strut coupling step of coupling the base end of the rear strut and coupling the
base end of the front strut; a cylinder connecting step of extending a cylinder unit having one end
connected to the rear strut, the cylinder unit being capable of extending/contracting, to connect the
other end of the cylinder unit to the boom; a rear strut raising step of causing the cylinder unit to
contract to raise the rear strut; and a line tensioning step of stretching the rear side guy line or the
huffing cable between the front end side of the rear strut and the base end side of the boom and
giving tension to the rear side guy line or the luffing cable.
Brief Description of Drawings
[0010] FIG. 1 is a schematic side view of a crane assembled by an assembly method for a crane
according to an embodiment of the present invention.

FIG. 2 is a schematic side view showing one step of the assembly method for the crane
according to the embodiment of the present invention.

FIG. 3 is a schematic side view showing a step subsequent to the step shown in FIG. 2 of
the assembly method for the crane according to the embodiment of the present invention.

FIG. 4 is a schematic side view showing a step subsequent to the step shown in FIG. 3 of
the assembly method for the crane according to the embodiment of the present invention.

FI1G. 5 is a schematic side view showing a step subsequent to the step shown in FIG. 4 of
the assembly method for the crane according to the embodiment of the present invention.

FIG. 6 is a schematic side view of a rail, a guide, and a roller that are used in the assembly
method for the crane according to the embodiment of the present invention.
Description of Embodiments
[0011] An embodiment of the present invention will hereinafter be described in detail with
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reference to the drawings as necessary. In the following description, a "front end" of a boom and
of a jib refers to an end of the boom and of the jib that is located farther from an upper slewing body
when the boom and the jib are extended. A "front end" of a strut refers to an end of the strut that is
located farther from the front end of the boom. A "base end" of the boom and of the jib refers to
an end of the boom and of the jib that is located closer to the upper slewing body when the boom
and the jib are extended. A "base end" of the strut refers to an end of the strut that is located closer
to the front end of the boom. A "belly side" means the underside (the side closer to the ground) in
the vertical direction of the boom, the jib, and the strut that are in a state of being laid flat. A
"back side" means the upper side in the vertical direction of the boom, the jib, and the strut that are
in a state of being extended and laid flat.

[0012] [Crane]

FIG. 1 is a schematic side view of a crane 1 assembled by an assembly method for a crane
according to an embodiment of the present invention.

[0013] The crane 1 is a luffing jib crane including a lower travelling body 2, an upper slewing body
3,aboom 4, ajib 5, and a strut 6. The upper slewing body 3 is slewably mounted on the lower
travelling body 2 in a plane parallel to a surface on which the lower travelling body 2 travels (a
travelling surface G or the ground). The boom 4 is disposed on the upper slewing body 3 so as to
be capable of rising and falling in the front-rear direction (swinging to fall down frontward and rise
up rearward). The jib 5 is coupled to a front end of the boom 4 so as to be capable of rising and
falling in the front-rear direction. The strut 6 is placed on the front end of the boom 4.

[0014] [Lower Travelling Body]

The lower travelling body 2 includes a pair of right and left crawlers and the like, which
serve as a travelling device, and can travel on the travelling surface G in any given direction.
[0015] [Upper Slewing Body]

The upper slewing body 3 is mounted on the lower travelling body 2, and is slewably
supported by the lower travelling body 2 in the plane parallel to the travelling surface G on which
the lower travelling body 2 travels. The upper slewing body 3 includes a cabin for an operator, a
boom luffing winch that causes the boom 4 to rise and fall, a jib luffing winch that causes the jib 5
to rise and fall, and a hoisting winch that feeds and hoists a load-suspending rope suspended from a
front end of the jib 5. The “plane paralle! to the surface™ refers not only to the case where the
plane and the surface are completely parallel to each other but also to a case where the plane is
slightly tilted against the surface on which the lower travelling body 2 travels because of design
tolerance, manufacturing error, or the like of the lower travelling body 2 and the upper slewing
body 3.

[0016] [Boom)]

The boom 4 includes a boom base end 4A coupled to the upper slewing body 3, and a

boom front end 4B disposed opposite to the boom base end 4A, and is supported by the upper

slewing body 3 so as to be capable of rising and falling vertically with respect to a rotation surface
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of the upper slewing body 3. In this embodiment, the boom 4 can be divided into a boom top 4T
coupled to the jib 5, the boom top 4T being on a front end side, an upper boom 41 coupled to the
boom top 4T, one or a plurality of intermediate booms 42 making up a straight body part at the
center in the longitudinal direction of the boom 4, and a lower boom 43 of a tapered shape that is
coupled to the upper slewing body 3. The boom top 4T makes up the boom front end 4B, and the
lower boom 43 makes up the boom base end 4A.
[0017] The upper boom 41, the lower boom 43, and the intermediate boom 42 are each formed into
a substantially square cylindrical shape and have, for example, a lattice structure. The lattice
structure includes four boom main beams (piliars or main pillars) arranged to be at vertices of a
virtual square, respectively, in a cross-sectional view perpendicular to the longitudinal direction,
and a plurality of boom auxiliary beams (lattices or diagonal members) arranged so as to connect
adjacent boom main beams to each other to form a plurality of triangles, quadrangles, or the like
having a base formed of the boorn main beams. The upper boom 41 and the lower boom 43 may
have plate-like reinforcing members in place of the plurality of boom auxiliary beams. The upper
boom 41, the lower boom 43, and the intermediate boom 42 are assembled into a single boom 4 by
connecting ends of their boom main beams to each other. The boom top 4T is substantially a
rectangular parallelepiped, and has a pair of left and right plate-like parts.
[0018] [Jib]

The jib 5 includes a jib base end 5A coupled to the front end of the boom 4, and a jib front
end 5B disposed opposite to the jib base end 5A and supporting a load-suspending cable C.
Similarly to the boom 4, the jib 5 is supported by the boom 4 so as to be capable of rising and
falling vertically with respect to the rotation surface of the upper slewing body 3, and has the
load-suspending cable C suspending from the jib front end 5B. The jib 5 includes a lower jib 51
coupled to the boom 4, one or a plurality of intermediate jibs 52 making up a straight body part at
the center in the longitudinal direction of the jib 5, and an upper jib 53 on a front end side. The
lower jib 51 and the upper jib 53 are each tapered. The lower jib 51 makes up the jib base end 5A,
and the upper jib 53 makes up the jib front end 5B.
[0019] Similarly to the boom 4, the lower jib 51, the intermediate jib 52, and the upper jib 53 are
each formed into a substantially square cylindrical shape and have, for example, a lattice structure.
The lattice structure includes four jib main beams arranged to be at vertices of a virtual square,
respectively, in a cross-sectional view perpendicular to the longitudinal direction, and a plurality of
jib auxiliary beams arranged so as to connect adjacent jib main beams to each other to form a
plurality of triangles, quadrangles, or the like having a base formed of the jib main beams. The
lower jib 51 and the upper jib 53 may have plate-like reinforcing members in place of the plurality
of jib auxiliary beams. The lower jib 51, the intermediate jib 52, and the upper jib 53 are
assembled into a single jib 5 by connecting ends of their jib main beams to each other.

[0020] [Strut]
The strut 6 has its base end coupled to a base end side of the jib 5 or a front end side of the
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boom 4. In this embodiment, the strut 6 is described as each of two struts: a rear strut 61 coupled
to the boom front end 4B of the boom 4 and located closer to the boom 4 at the back side of the
boom 4 and the jib 5; and a front strut 62 coupled to the jib base end 5A of the jib 5 and located
closer to the jib 5 at the back side of the boom 4 and the jib 5.

[0021] Each strut 6 (each of the front strut 62 and the rear strut 61) is formed into a substantially
square cylindrical shape, and has a frame of a lattice structure similarly to the boom 4 and the jib 5,
or has a box shape. For example, each strut 6, i.e., single strut may be assembled by connecting
together a lower strut part and an upper strut part, which can be separated from each other, or may
be formed as an integral structure that is not dividable.

[0022] More specifically, the structure of the strut 6 includes a strut base end coupled rotatably to
the jib base end 5A or the boom front end 4B, and a strut front end located opposite to the strut base
end and connected to the jib front end 5B via at least a front side guy line Gf.

[0023] The front strut 62 includes a front strut base end 62A coupled rotatably to the jib base end
5A or the boom front end 4B, and a front strut front end 62B located opposite to the front strut base
end 62A and connected to the jib front end 5B via the front side guy line Gf.

[0024] The rear strut 61 includes a rear strut base end 61 A coupled rotatably to the jib base end 5A
or the boom front end 4B at the rear of the front strut base end 62A, and a rear strut front end 618
located opposite to the rear strut base end 61A and connected to the front strut front end 62B via a
luffing cable A (connection member).

[0025] [Guy Line]

A guy line includes a rear side guy line Gr stretched between the boom base end 4A of the
boom 4 and the rear strut front end 61B of the rear strut 61, and the front side guy line Gf stretched
between the jib front end 5B of the jib 5 and the front strut front end 62B of the front strut 62.
[0026] The rear side guy line Gr and the front side guy line Gf each have a plurality of guy links.
Each of the rear side guy line Gr and the front side guy line Gf may be partially formed of a flexible
wire cable or the like. The guy link is not limited to a specific type of guy link, and, for example,
may have the following configuration.

[0027] The guy link includes a rod and a link plate connected to one end of the rod.  The guy link
is made of a steel material or the like having sufficient tensile strength. The rod may be provided
as a rod-shaped member (including a band-shaped member or cylindrical member) having both
ends on which through-holes are formed respectively, and a middle part connecting both ends.
Preferably, the rod is configured such that both ends are larger in width than the middle partin a
direction perpendicular to the axial direction of the through-holes so that when the rod is placed on
a flat ground, the middle part is kept elevated from the ground. The rod of such a configuration
makes storing the guy link in a storage unit easy. Such a rod can be formed by joining a member
having a through-hole to both ends of a bar or a sufficiently rigid wire cable.

[0028] The link plate has connection holes formed respectively on its both ends, the connection
holes being engaged with link pins put through the through-holes of the rod. One guy link is
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formed by connecting one end of the link plate to one end of the rod. By connecting the other end
of the rod of a different guy link to the other end of the link plate of the one link, the one guy link
can be coupled to the different guy link.

[0029] {Luffing Cable]

The luffing cable A is stretched between a sheave 63 disposed on the front end (rear strut
front end 61B) of the rear strut 61 and a sheave 64 disposed on the {ront end (front strut front end
62B) of the front strut 62.  One end of the luffing cable A is connected to the jib luffing winch
disposed on the boom 4, and the jib luffing winch feeds and takes up the luffing cable A. Feeding
and taking up the luffing cable A adjusts an angle between the rear strut 61 and the front strut 62,
which causes the front strut 62 and the jib 5 to rotate together via the front side guy line Gf. Asa
result, an angle of the jib 5 against the boom 4 is adjusted (the jib 5 rises and falls). In another
embodiment, the angle of the jib 5 against the boom 4 may be adjusted in the following manner.
The rear strut front end 61B and the front strut front end 62B are coupled to each other by a strut
coupling member (connection member), which is not illustrated, and the luffing cable A connected
to the rear strut front end 61B is fed and taken up to cause the rear strut 61 and the front strut 62
with their angles against each other being fixed to rotate. As a result, the rear strut 61, the front
strut 62, and the jib 5 rotate together via the front side guy line Gf to adjust the angle of the jib 5
against the boom 4.

[0030] Specifically, the luffing cable is stretched between the boom base end 4A of the boom 4 and
the rear strut front end 61B of the rear strut 61 (not illustrated). In this case, the guy line does not
include the rear side guy line Gr stretched between the boom base end 4A of the boom 4 and the
rear strut front end 61B of the rear strut 61, and the rear strut front end 61B of the rear strut 61 is
connected to the boom base end 4A of the boom 4 via the luffing cable. In addition, the front strut
front end 62B of the front strut 62 and the rear strut front end 61B of the rear strut 61 are connected
to each other, for example, by the strut coupling member formed of a link member, and the front
strut 62, the rear strut 61, and the link member rise and fall together to determine the angle of the jib
5 against the boom 4. In other words, the angle between the front strut 62 and the rear strut 61 is
not adjusted but is kept constant, in which state the jib luffing winch feeds and takes up of the
luffing cable. This causes the front strut 62 and the rear strut 61 to rise and fall simultaneously in
the same direction, thus determining the angle of the jib 5 against the boom 4.

[0031] [Assembly Method for Crane]

An assembly method for a crane according to the embodiment of the present invention is
an assembly method for the crane 1 which includes: the lower travelling body 2 capable of
travelling on the travelling surface G; the upper slewing body 3 on the lower travelling body 2, the
upper slewing body 3 being slewably supported by the lower travelling body 2 within the plane
parallel to the travelling surface G; the boom 4 having the boom base end 4A coupled to the upper
slewing body 3, the boom 4 being supported by the upper slewing body 3 so as to be capable of
rising and falling with respect to the plane parallel to the travelling surface G; the jib 5 having the
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jib base end 5A coupled to the boom front end 4B of the boom 4 and the jib front end 5B from
which the load-suspending cable C suspends, the jib 5 being supported by the boom 4 so as to be
capable of rising and falling; and at least one strut 6 having the strut base end coupled rotatably to
the jib base end 5A or the boom front end 4B, the at least one strut having the strut front end located
opposite to the strut base end, the strut front end being connected to the jib front end 5B via at least
the front side guy line Gf. In particular, in this embodiment, the strut 6 includes the rear strut 61
and the front strut 62.
[0032] The assembly method for the crane 1 includes a strut coupling step, a cylinder connecting
step, a rear strut raising step (strut raising step), and a strut supporting step (line tensioning step).
[0033] In the strut coupling step, the rear strut base end 61A of the rear strut 61 is coupled and the
front strut base end 62A of the front strut 62 is coupled. In the cylinder connecting step, a cylinder
unit 65 having one end 65S connected to the rear strut 61, the cylinder unit 65 being capable of
extending/contracting, is extended to connect the other end 65T of the cylinder unit 65 to the boom
4. In the rear strut raising step, the cylinder unit 65 is caused to contract to raise the rear strut 61.
In the rear strut supporting step, the rear side guy line Gr or the fuffing cable is stretched between
the rear strut front end 61B of the rear strut 61 and the boom base end 4A of the boom 4, and is
given tension to support the rear strut 61 in the raised state.
[0034] Coupling of the front strut 62 and the rear strut 61 is carried out in such a way that both
struts are coupled to the jib base end 5A of the jib 5 or to the boom front end 4B of the boom 4, or
in such a way that one of the struts is connected to the jib base end 5A of the jib 5 and the other of
the struts is connected to the boom base end 4A of the boom 4.  In this embodiment, an example in
which the front strut 62 is coupled to the jib base end 5A of the jib 5 as the rear strut 61 is coupled
to the boom front end 4B of the boom 4 will be described.
[0035] It is preferable that the assembly method for the crane include, before the strut coupling step,
a preparation step of preparing the boom top 4T, the lower jib 51, and the strut 6 while assembling
the boom 4 with boom members not including the boom top 4T, and a jib coupling step of coupling
the lower jib 51, together with the boom top 4T, to the upper boom 41 of the boom 4. It is also
preferable that the assembly method for the crane include a front strut raising step after the rear strut
supporting step.
[0036] [Preparation Step]

In the preparation step, the lower boom 43, the intermediate boom 42, and the upper boom
41 are assembled to form the boom 4 not including the boom top 4T. A method of forming the
boom 4 is not limited to a particular method, and the boom 4 may be formed by a known method.
[0037] The preparation step is executed to prepare the boom top 4T connected to a front end of the
upper boom 41 in the assembled boom 4, the lower jib 51, and the front strut 62 and the rear strut
61 connected to a base end of the lower jib 51 or the front end of the upper boom 41. How these
members are prepared is not specified in particular. The boom top 4T, the lower jib 51, the front
strut 62, and the rear strut 61 may be prepared individually or the front strut 62, the rear strut 61, the
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boom top 4T, and the lower jib 51 may be prepared in the form of an integrated unit 50 (FIG. 2}.

It is preferable in this case that the integrated unit 50 be prepared as a unit in which the lower jib 51
is connected in advance to the boom top 47T, the front strut 62 is placed on the back side (upper side)
of the lower jib 51, and the rear strut 61 is further placed on the back side of the front strut 62 (FIG.
2). By preparing the integrated unit 50 assembled in such a state, the front strut 62, the rear strut
61, the boom top 4T, and the lower jib 51 can be transported as the integrated unit 50, which
reduces transportation cost.

[0038] When the front strut 62, the rear strut 61, the boom top 4T, and the lower jib 51 are prepared
as the integrated unit 50, it is preferable to interpose a support 66 between the front strut 62 and the
rear strut 61 so that the front strut 62 can support the rear strut 61.  The rear strut 61 being
supported by the support 66 allows stable transportation of the integrated unit 50. It is also
preferable that the support 66 have a length (height) that when the base end (rear strut base end
61A) of the rear strut 61 is connected to the boom top 47T, allows a straight line extending from the
rear strut base end 61A of the rear strut 61 to the rear strut front end 61B can form an elevation
angle against the horizontal direction.

[0039] [Jib Coupling Step]

In the jib coupling step, with the lower jib 51 having the front strut 62 and the rear strut 61
placed on the back side, the boom top 4T of the integrated unit 50 is coupled to the front end of the
upper boom 41.  This couples the lower jib 51 to the boom 4 (FIG. 2).

[0040] The integrated unit 50 is attached to the front end of the upper boom 41, using, for example,
an assembling crane. It is preferable that, to execute the jib coupling step with the lower jib 51
being lifted horizontally, the front end of the boom 4 be kept lifted slightly during execution of the
step.

[0041] When the lower jib 51, the front strut 62, and the rear strut 61 are prepared individually or
the lower jib 51, the front strut 62, and the rear strut 61 are prepared in the form of the integrated
unit 50, the above step of coupling the integrated unit 50 to the upper boom 41 may be executed
after the strut coupling step, which will be described later.

[0042] [Strut Coupling Step]

In the strut coupling step in this embodiment, the rear strut base end 61A of the rear strut
61 is coupled to the boom front end 4B of the boom 4, and the front strut base end 62A of the front
strut 62 is coupled to the jib base end SA of the jib 5 (FIG. 2).

[0043] In the above preparation step, in a state where the lower jib 51 is coupled to the boom top 4T
in advance, the rear strut 61 is on the front strut 62 placed on the lower jib 51.  This allows the
level of the rear strut base end 61A of the rear strut 61 to be brought closer to the level of a coupling
part of the boom top 4T, which makes coupling of the rear strut 61 to the boom top 4T easier.
Meanwhile, coupling of the front strut base end 62A of the front strut 62 to the lower jib 51 may be
carried out such that the front strut base end 62A of the front strut 62 is coupled to the lower jib 51
before the rear strut 61 is placed on the front strut 62 in the jib preparation step. As a result of
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constructing the integrated unit 50 in advance in this manner, coupling the front strut base end 62A
of the front strut 62 to the lower jib 51 on site is no longer necessary, in which case work efficiency
at the site is improved. The integrated unit 50 having the rear strut 61 placed on the front strut 62
but the rear strut base end 61 A not connected to the boom top 4T yet may be transported in such a
condition. It is desirable in this case that before the boom top 4T of the integrated unit 50 is
coupled to the upper boom 41 in the jib coupling step, the rear strut base end 61A be coupled to the
boom top 4T.

[0044] In a state shown FIG. 2, the lower jib 51, the front strut 62, and the rear strut 61 may be
coupled individually to the boom top 4T with the boom top 4T already coupled to the upper boom
41 in advance. In this case, these three members, i.e., the front strut 62 and the rear strut 61 that
are placed on the lower jib 51, can be transported together as the integrated unit. It should be
noted, however, that the lower jib 51, the front strut 62, and the rear strut 61 may be transported
individually and connected to the boom top 4T in order at the work site.

[0045] When the front strut 62 and the rear strut 61 are both coupled to the jib base end 5A of the
jib 5 or to the boom front end 4B of the boom 4, the order of connecting the front strut 62 and the
rear strut 61 is not limited to a specific order.

[0046] [Cylinder Connecting Step]

In the cylinder connecting step, the cylinder unit 65 having the one end 65S supported on
the rear strut 61 (one structure) and the other end 65T opposite to the one end 655, the cylinder unit
65 being capable of extending/contracting, is extended to connect the other end 65T to the upper
boom 41 of the boom 4 (another structure different from the one structure) (FIGS. 2 and 3). The
one end 658 of the cylinder unit 65 is supported so as to be rotatable about a rotation center axis
extending horizontally along the back surface of the rear strut 61.  Similarly, the other end 65T of
the cylinder unit 65 is connected so as to be rotatable about a rotation center axis extending
horizontally along the back surface of the upper boom 41. The cylinder unit 65 may be attached to
the rear strut 61 in a detachable manner.

{0047] The cylinder unit 65 is disposed on the back side of the rear strut 61, and has a cylinder 65A
and a piston 65B capable of moving linearly in the cylinder 65A. That the piston 65B comes out
of and retreats in the cylinder 65A means that the cylinder unit 65 extends and contracts. It is
preferable that the cylinder unit 65 be actuated by hydraulic pressure to extend and contract. A
hydraulic power source for actuating the cylinder unit 65 may be a power source included in the
crane 1 or a power source incorporated in the boom 4 or the like. It is nevertheless preferable that
the power source be outside the crane 1. The power source being outside the crane 1 makes the
configuration of the crane 1 simpler.

[0048] When the power source included in the crane 1 is used, hydraulic pipeline for the cylinder
unit 65 is extended from the upper slewing body 3 and the like. In such a case, compared with the
case of using the power source outside the crane 1, the cost of the crane 1 may become greater.

When the power source is incorporated in the boom 4 or the like, an oil tank, a pump, a valve, a
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filter, and the like need to be incorporated additionally, together with the power source. In this
case, compared with the case of using the power source outside the crane 1, the weight of the front
end side of the boom 4 or of the base end side of the jib 5 becomes greater, which raises a concern
that the stability of the crane 1 may be impaired or the performance of the crane ! may drop. In
addition, in a case where the power source incorporated in the boom 4 or the like is removed after
the crane 1 is assembled, removing the power source adds extra work to existing work. Thus,
compared with the case of using the power source outside the crane 1, work efficiency may become .
lower. Further, because the power source is a heavy object, mounting or removing the power
source is not easy work, and therefore work efficiency may further drop because of such work. It
should be noted, however, that the above cases of using the power source each offer major effects of
the present invention.

[0049] The cylinder unit 65 is not limited to a specific unit. Any cylinder unit having an ability to
raise the rear strut 61 may be adopted as the cylinder unit 65. A part where the one end 658 of the
cylinder unit 65 is connected to the rear strut 61 and a part where the other end 65T of the cylinder
unit 65 is connected to the boom 4 are not limited to specific parts. These parts are selected in an
appropriate manner, according to the capability of the cylinder unit 65 and a maximum length to
which the cylinder unit 65 can extend.

[0050] It is preferable that, as it will be described later, the cylinder unit 65 be used as a strut
backstop in the assembled crane. It is therefore preferable that the cylinder unit 65 and the
connection parts thereof be selected as using the cylinder unit 65 as the strut backstop is taken into
consideration.

[0051] When the lower jib 51 with the rear strut 61 and front strut 62 placed on its back side is
prepared, the cylinder unit 65 with its one end 658 already connected to the rear strut 61 may be
prepared. Alternatively, the one end 658 of the cylinder unit 65 may be connected to the rear strut
61 on site and then the other end 65T may be connected to the upper boom 41. A method of
connecting the other end 65T to the upper boom 41 is not limited to a specific method. For
example, a boom engagement hole is formed on the other end 65T while a cylinder engagement
hole is formed on a given part of the back side of the upper boom 41 and an engagement pin is
fitted through the boom engagement hole and the cylinder engagement hole to connect the other end
65T to the upper boom 41. The form of connecting (fixing) the other end 65T of the cylinder unit
65 to the upper boom 41 is not limited to connection by the pin as described above. Fixing tools
different from the pin may also be used.

[0052] When the lower jib 51 with the rear strut 61 and front strut 62 placed on its back side is
connected to the boom top 4T (boom 4) and the rear strut 61 is supported by the support 66 such
that a straight line extending from the rear strut base end 61A of the rear strut 61 to the rear strut
front end 61B makes an elevation angle against a horizontal plane, an angle the boom 4 and the rear
strut 61 make is smaller than 180 degrees. 1n this state, extension of the cylinder unit 65 allows
the other end 65T to easily reach the back side of the upper boom 41 (FIG. 2).
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[0053] It is more preferable that a rail 44 on which the other end 65T of the cylinder unit 65 moves
be laid on the boom 4 (rail laying step). Specifically, the rail 44 on which the other end 65T of the
cylinder unit 65 can move is laid on the back side of the boom 4, and, in the cylinder connecting
step, the extended cylinder unit 65 extends further with the other end 65T of the cylinder unit 65
remaining in contact with the rail 44. It is preferable that the other end 65T keep moving on the
rail 44 until reaching a position at which the other end 65T is connected to the boom 4 (FIGS. 3 and
6). According to such a configuration, the other end 65T can easily and certainly be located at a
position at which the other end 65T is coupled to the upper boom 41.

[0054] 1t is preferable, in the rail laying step, that the rail 44 or the other end 65T of the cylinder
unit 65 be provided with a guide 68. In the cylinder connecting step, the guide 68 guides the other
end 65T of the cylinder unit 65 onto the rail 44. Specifically, when the other end 65T of the
cylinder unit 65 is provided with the guide 68 (F1G. 6), a pair of plate-like members serving as the
guide 68 are attached to the other end 65T of the cylinder unit 65, the pair of plate-like members
being arranged across a gap therebetween that is slightly fonger (wider) than the length of the rail
44 in its width direction. When the cylinder unit 65 extends to bring the other end 65T closer to
the rail 44, this guide 68 guides the other end 65T onto the rail 44 by holding edges of the rail 44 in
the width direction from both sides. The pair of plate-like members may be set substantially
parallel to the direction of extension/contraction of the cylinder unit 65, or may be set such that the
gap between the plate-like members gets smaller as the plate-like members become closer to the
other end 65T of the cylinder unit 65 but gets larger gradually as the plate-like members become
further away from the other end 65T so that the gap between front ends of the plate-like members
remains larger than the width of the rail 44. According to such a configuration, when the other end
65T moves closer to the rail 44, the guide 68 certainly guides the other end 65T onto the rail 44.

In addition, the guide 68 prevents the other end 65T moving on the rail 44 from falling off from the
rail 44. When the rail 44 is provided with the guide 68, a pair of walls orthogonal to the surface of
the rail 44, the pair of walls serving as the guide 68, are disposed respectively on both edges of the
rail 44 in the width direction. According to such a configuration, when the other end 65T moves
closer to the rail 44, the other end 65T moves into a gap between the pair of walls of the guide 68.
This allows the guide 68 to guide the other end 65T certainly onto the rail 44 and to prevent the
other end 65T moving on the rail 44 from falling off from the rail 44.

[0055] It is preferable, in the cylinder connecting step, that the cylinder unit 65 be provided with a
roller 67 on the other end 65T, the roller 67 being capable of rolling on the rail 44. According to
such a configuration, in the cylinder connecting step, extension of the cylinder unit 65 causes the
roller 67 to roll on the rail 44 until the other end 65T of the cylinder unit 65 reaches the position at
which the other end 65T is connected to the boom 4. This makes it easier for the other end 65T to
move on the rail 44. The roller 67 may be replaced with a member of a substantially spherical
shape, a member of an arcuate shape in a side view, or the like, the member being capable of rolling

in response to a change in the position of the cylinder unit 65, and such a member may slide or
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move slidably on the rail 44.
[0056] <Rear Strut Raising Step>

In the rear strut raising step, the cylinder unit 65 is cause to contract, which raises the rear
strut 61 (FIGS. 3 and 4).  Specifically, the cylinder unit 65 having its both ends connected
respectively to the rear strut 61 and the upper boom 41 is caused to contract. This contraction of
the cylinder unit 65 causes the rear strut 61 to rotate about a coupling part (rear strut base end 61 A}
where the rear strut 61 is coupled to the upper boom 41, that is, raises the rear strut 61. The rear
strut 61 is raised as the luffing cable A stretched between the sheave 63 of the rear strut 61 and the
sheave 64 of the front strut 62 is reeled out.
[0057] <Strut Supporting Step (Line Tensioning Step)>

In the strut supporting step, the rear side guy line Gr or the luffing cable (both of which are
stretching members) is stretched between the rear strut front end 61B of the rear strut 61 and a base
end side of the boom 4 (a specific part of boom 4 that is closer to the boom base end 4A than the
boom front end 4B, that is, according to this embodiment, the lower boom 43), and tension is given
to the rear side guy line Gr or the luffing cable to keep it tensioned (FIG. 5). Specifically, the rear
strut 61 is raised to a position at which the back side of the rear strut 61 and the back side of the
upper boom 41 make an acute angle in a side view, and a part of rear side guy line Gr or luffing
cable that extends from the vicinity of the base end of the boom 4 and the rest of rear side guy line
Gr or luffing cable that is connected to the front end side of the rear strut 61 are connected to each
other. In the case of the luffing cable, one end of the luffing cable fed by the jib luffing winch is
put over the rear strut front end 61B of the rear strut 61.  Thereafter, the cylinder unit 65 is
extended to determine the angle the back side of the rear strut 61 and the back side of the upper
boom 41 make to be a desired angle. This gives tension to the rear side guy line Gr or the luffing
cable connected in the above manner, thus allowing the rear strut 61 to be supported in its raised
state.
[0058] [Front Strut Raising Step]

In the front strut raising step, the luffing cable A stretched between the sheave 63 (rear strut
front end 61B) of the rear strut 61 and the sheave 64 (front strut front end 62B) of the front strut 62
is taken up to raise the front strut 62 toward the rear strut 61.
[0059] Specifically, the luffing cable A stretched between the sheave 63 of the rear strut 61, which is
supported (fixed) by the rear side guy line Gr or the luffing cable in the above manner, and the
sheave 64 of the front strut 62, which is laid down, is taken up. This causes the front strut 62 to
rotate about a coupling part (front strut base end 62A) where the front strut 62 is coupled to the
lower jib 51, that is, raises the front strut 62.
[0060] When the luffing cable is stretched between the boom base end 4A of the boom 4 and the
rear strut front end 61B of the rear strut 61, the luffing cable is temporarily put over the sheave 64
(front strut front end 62B) of the front strut 62 in the laid down state or a different cable is
comnected to the luffing cable and this different cable is put over the sheave 64. Subsequently, the
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luffing cable is taken up, which causes the front strut 62 to rotate about the coupling part where the
front strut 62 is coupled to the lower jib 51, that is, raises the front strut 62.
[0061] [Boom Raising Step]|

It is preferable that the assembly method for the crane further include a boom raising step.
In the boom raising step, the boom 4 is raised against the upper slewing body 3 with the cylinder
unit 65 being interposed between the rear strut 61 and the boom 4 so that the cylinder unit 65
functions as the strut backstop that prevents the rear strut 61 from falling backward.  As a result,
when the crane 1 is used, the rear strut 61 can be supported stably by the cylinder unit 65.
[0062] <Advantages>

As described above, according to the assembly method for the crane of this embodiment,
both ends (the one end 658 and the other end 65T) of the cylinder unit 65 are connected
respectively to the rear strut 61 and the boom 4, and the cylinder unit 65 is caused to contract to
raise the rear strut 61. The crane 1, therefore, can be assembled easily. In addition, providing the
crane 1 with a link mechanism or the like for raising the rear strut 61 is unnecessary. This reduces
the cost of the crane 1, and, since ancillary equipment for raising the rear strut 61 is unnecessary,
makes assembling of the crane 1 easy. Furthermore, after the crane 1 is assembled, the cylinder
unit 65 with its both ends connected to the rear strut 61 and the boom 4 can be directly used as the
strut backstop.  This further reduces the cost of the crane 1 and makes assembling of the crane 1
easy as well.
[0063] According to the assembly method for the crane of this embodiment, the lower jib 51 1s
coupled to the upper boom 41 (boom top 4T), and the rear strut 61 and the front strut 62 are raised
by the cylinder unit 65. Work of raising the rear strut 61 and the front strut 62 is therefore
accompanied by work of assembling the jib 5 (work of coupling the jib 5 to the boom 4), which
reduces a time required for assembling the crane 1.
[0064] It is preferable that the assembly method for the crane according to this embodiment include
the jib coupling step of placing the front strut 62 and the rear strut 61 in order on the lower jib 51,
transporting the lower jib 51, and coupling the lower jib 51 to the boom 4.  This jib coupling step
reduces transportation costs, and facilitates coupling of the rear strut 61 to the boom 4 as well.  As
described above, the lower jib 51, the boom top 4T, the rear strut 61, and the front strut 62 may be
transported together as the integrated unit 50. In this case, by coupling the boom top 4T making
up the integrated unit 50 to the upper boom 41, the rear strut 61 and the front strut 62 can be
coupled easily to the boom 4.
[0065] It is also preferable that the support 66 via which the front strut 62 supports the rear strut 61
be disposed between the front strut 62 and the rear strut 61.  According to such a configuration,
when the rear strut base end 61A of the rear strut 61 is connected to the boom top 47, the front end
side of the rear strut 61 is located relatively above the base end side thereof.  As a result, when the
cylinder unit 65 is extended, the other end 65T of the cylinder unit 65, the other end 65T being on
the side of cylinder unit 65 that is connected to the upper boom 41, is able to easily reach the back
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side of the upper boom 41.

[0066] By laying the rail 44 on the boom 4, the other end 65T of the cylinder unit 65 can easily be
moved to the coupling position where the other end 657 is coupled to the boom 4. The rail 44 or
the other end 65T of the cylinder unit 65 is provided with the guide 68, which can guide the other
end 65T onto the rail 44. The other end 65T is thus certainly guided onto the rail 44 and does not
fall off from the rail 44. Hence coupling the other end 65T of the cylinder unit 65 to the boom 4 is
made further easier. Providing the other end 65T of the cylinder unit 65 with the roller 67 allows
the other end 65T to move on the rail 44 more easily. As a result, coupling the other end 65T of
the cylinder unit 65 to the boom 4 is made further easier.

[0067] The configuration of the crane of FIG. 1 according to this embodiment is the configuration
of an ordinary luffing jib crane. The assembly method for the crane does not require the crane to
have a special configuration, and only requires preparation of the cylinder unit 65 connectable to the
strut 6 and the boom 4. The assembly method for the crane, therefore, can be widely applied to
assembling of general luffing jib cranes, thus offering highly versatile applicability.

[0068] [Other Embodiments]

The above embodiment does not limit configurations according to the present invention.
Constituent elements making up aspects of the above embodiment, therefore, may be omitted or
replaced or an extra constituent element may be added to the embodiment, based on the description
made herein and common technical knowledge, and such omission, replacement, and addition
should be interpreted as modifications falling within the scope of the present invention.

[0069] According to the above embodiment, in the assembly method for the crane, the boom having
the lower boom and the intermediate boom has been described.  This boom, however, may be a
boom of a telescopic type.

[0070] According to the above embodiment, in the assembly method for the crane, the crane
including the strut 6 having the rear strut 61 and the front strut 62 has been described. This crane,
however, may be a crane having only one strut.

[0071] According to the above embodiment, in the assembly method for the crane, the rear strut 61
coupled to the boom front end 4B of the boom 4 and the front strut 62 coupled to the jib base end
5A of the jib 5 have been described. However, both of the struts may be coupled to the boom front
end 4B of the boom 4 or to the jib base end 5A of the jib 5.

[0072] According to the above embodiment, in the assembly method for the crane, the guide 68
formed of the plate-like members has been described.  The guide 68, however, is not limited to the
one formed of the plate-like members but any member capable of guiding the other end 65T of the
cylinder unit 65 onto the rail 44 may be used as the guide 68.

[0073] The cylinder unit 65 may be configured such that the one end 658 is supported by the boom
4 (one structure) while the other end 657 is connected to the rear strut 61 (strut 6) (the other
structure) as a result of extension of the cylinder unit 65.

[0074] The cylinder unit 65 may be removed after the strut raising step and the strut supporting step
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of the rear strut 61.

[0075] A connection member connecting the rear strut front end 61B of the rear strut 61 to the front
strut front end 62B of the front strut 62 is provided as a jib luffing rope when the front strut 62
rotates relative to the rear strut 61, and is provided as a strut coupling member when the front strut
62 and the rear strut 61 rotate together.

[0076] The assembly method for the crane according to the present invention can also be applied to
assembling of a tower crane whose boom 4 does not rise and fall during operation of the tower
crane.

[0077] The assembly method for the crane according to the present invention is preferably applied
to assembling of a large luffing jib crane.

[0078] The present invention provides an assembly method for a crane. The crane includes: a
lower travelling body capable of travelling on a travelling surface; an upper slewing body on the
lower travelling body, the upper slewing body being slewably supported by the lower travelling
body within a plane parallel to the travelling surface; a boom having a boom base end coupled to
the upper slewing body and a boom front end located opposite to the boom base end, the boom
being supported by the upper siewing body so as to be capable of rising and falling; a jib having a
jib base end coupled to the boom front end and a jib front end located opposite to the jib base end
and supporting a load-suspending cable, the jib being supported by the boom so as to be capable of
rising and falling; and at least one strut having a strut base end rotatably coupled to the jib base end
or the boom front end, the at least one strut having a strut front end located opposite to the strut base
end, the strut front end being connected to the jib front end at least via a front side guy line. The
assembly method for the crane includes a strut coupling step, a cylinder connecting step, a strut
raising step, and a strut supporting step.

[0079] In the strut coupling step, the strut base end of the at least one strut is coupled rotatably to
the jib base end or the boom front end.

[0080] In the cylinder connecting step, a cylinder unit having one end supported by one structure
that is one of the at least one strut and the boom, and the other end opposite to the one end, the
cylinder unit being capable of extending/contracting, is extended to connect the other end of the
cylinder unit to the other structure that is one of the at least one strut and the boom and different
from the cne structure.

10081] In the strut raising step, the cylinder unit is caused to contract to raise the at least one strut
with the strut base end as a fulcrum.

[0082] In the strut supporting step, a stretching member is stretched between the strut front end of
the at least one strut and a specific part of the boom, the specific part being closer to the boom base
end than the boom front end, to support the at least one strut in a raised state.

[0083] According to the assembly method for the crane, the cylinder unit having its one end
connected to the strut is extended to connect the other end of the cylinder unit to the boom, and then

the cylinder unit is caused to contract to raise the strut.  This makes raising the strut easy, allowing
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the strut to be rotated to rise up without requiring a dedicated link mechanism or the like. By
stopping extension of the cylinder unit, the strut can be set in a raised position at a desired angle.
As a result, connecting and tensioning a stretching member, such as a guy line and a luffing cable,
becomes easy. When the strut has a rear strut and a front strut, the front strut can be raised easily
by taking up the luffing cable after the strut supporting step.

[0084] It is desirable that the above method further include a rail laying step of laying a rail on the
other structure, and that the cylinder connecting step include causing the other end of the cylinder
unit to keep moving on the rail as a result of extension of the cylinder unit until reaching a position
where the other end is connected to the other structure.

f0085] It is desirable, according to the above method, that the rail laying step include providing the
rail or the other end of the cylinder unit with a guide, and that the cylinder connecting step include
guiding the other end of the cylinder unit onto the rail by the guide.

[0086] It is desirable, according to the above method, that the cylinder connecting step further
include using the cylinder unit having the other end provided with a roller, and that the cylinder
connecting step includes causing the roller to keep rolling on the rail as a result of extension of the
cylinder unit until the other end of the cylinder unit reaches a position where the other end is
connected to the other structure.

[0087] It is desirable, according to the above method, that the at least one strut include: a front strut
having a front strut base end coupled rotatably to the jib base end or the boom frent end and a front
strut front end located opposite to the front strut base end, the front strut front end being connected
to the jib front end via a front side guy line; and a rear strut having a rear strut base end coupled
rotatably, at the rear of the front strut base end, to the jib base end or the boom front end and a rear
strut front end located opposite to the rear strut base end, the rear strut front end being connected to
the front strut front end via a connection member, that the strut coupling step include rotatably
coupling each of the front strut base end and the rear strut base end to the jib base end or to the
boom front end, that the cylinder connecting step include, with the one end of the cylinder unit
being supported by the one structure out of the rear strut and the boom, extending the cylinder unit
to connect the other end of the cylinder unit to the other structure out of the rear strut and the boom,
that the strut raising step inciude causing the cylinder unit to contract to raise the rear strut with the
rear strui base end as a fulcrum, and that the stretching step include stretching the stretching
member between the rear strut front end and the specific part of the boom and giving tension to the
stretching member to support the rear strut in a raised state.

[0088] It is preferable that the above method further include a boom raising step of raising the boom
with respect to the upper slewing body with the cylinder unit being interposed between the at least
one strut and the boom so that the cylinder unit functions as a strut backstop that prevents the at
least one strut from falling backward.

[0089] As described above, by the assembly method for the crane according to the present invention,

a large crane including a strut can be assembled easily.
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Claims
1. An assembly method for a crane which includes:

a lower travelling body capable of travelling on a travelling surface;

an upper slewing body on the lower travelling body, the upper slewing body being
slewably supported by the lower travelling body within a plane parallel to the travelling surface;

a boom having a boom base end coupled to the upper slewing body and a boom front end
located opposite to the boom base end, the boom being supported by the upper slewing body so as
to be capable of rising and falling;

a jib having a jib base end coupled to the boom front end and a jib front end located
opposite to the jib base end and supporting a load-suspending cable, the jib being supported by the
boom so as to be capable of rising and falling; and

at least one strut having a strut base end rotatably coupled to the jib base end or the boom
front end, the at least one strut having a strut front end located opposite to the strut base end, the
strut front end being connected to the jib front end at least via a front side guy line,

the method comprising:

a struct coupling step of rotatably coupling the strut base end of the at least one strut to the
jib base end or the boom front end;

a cylinder connecting step of extending a cylinder unit having one end supported by one
structure that is one of the at least one strut and the boom, and the other end opposite to the one end,
the cylinder unit being capable of extending/contracting, to connect the other end of the cylinder
unit to the other structure that is one of the at least one strut and the boom and different from the
one structure;

a strut raising step of causing the cylinder unit to contract to raise the at least one strut with
the strut base end as a fulcrum; and

a strut supporting step of stretching a stretching member between the strut front end of the
at least one strut and a specific part of the boom, the specific part being closer to the boom base end

than the boom front end, to support the at least one strut in a raised state.

2. The assembly method for a crane according to claim 1, the method further comprising a
rail laying step of laying a rail on the other structure,

wherein the cylinder connecting step includes causing the other end of the cylinder unit to
keep moving on the rail as a result of extension of the cylinder unit until reaching a position where

the other end is connected to the other structure.

3. The assembly method for a crane according to claim 2, wherein

the rail laying step includes providing the rail or the other end of the cylinder unit with a
guide, and

the cylinder connecting step includes guiding the other end of the cylinder unit onto the rail
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by the guide.

4. The assembly method for a crane according to claim 2 or 3, wherein

the cylinder connecting step further include using the cylinder unit having the other end
provided with a roller, and

the cylinder connecting step includes causing the roller to keep rolling on the rail as a result
of extension of the cylinder unit until the other end of the cylinder unit reaches a position where the

other end is connected to the other structure.

5. The assembly method for a crane according to any one of claims 1 to 4, wherein

the at least one strut includes:

a front strut having a front strut base end coupled rotatably to the jib base end or the boom
front end and a front strut front end located opposite to the front strut base end, the front strut front
end being connected to the jib front end via a front side guy line; and

a rear strut having a rear strut base end coupled rotatably, at rear of the front strut base end,
to the jib base end or the boom front end and a rear strut front end located opposite to the rear strut
base end, the rear strut front end being connected to the front strut front end via a connection
member,

the strut coupling step includes rotatably coupling each of the front strut base end and the
rear strut base end to the jib base end or to the boom front end,

the cylinder connecting step includes, with the one end of the cylinder unit being supported
by the one structure out of the rear strut and the boom, extending the cylinder unit to connect the
other end of the cylinder unit to the other structure out of the rear strut and the boom,

the strut raising step includes causing the cylinder unit to contract to raise the rear strut
with the rear strut base end as a fulcrum, and

the stretching step includes stretching the stretching member between the rear strut front
end and the specific part of the boom and giving tension to the stretching member to support the

rear strut in a raised state.

6. The assembly method for a crane according to any one of claims | 1o 5, the method further
comprising a boom raising step of raising the boom with respect to the upper slewing body with the
cylinder unit being interposed between the at least one strut and the boom so that the cylinder unit

functions as a strut backstop that prevents the at least one strut from falling backward.
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