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DESCRIPTION

Title of Invention

LATTICE STRUCTURE AND WORK MACHINE

Technical Field
[0001] The present invention relates to a lattice structure constituting a portion of a working

machine.

Background Art

[0002] A lattice structure having a light weight and high strength is generally adopted for a
working tiltable member to be mounted on a working machine of a large type, such as a large
crane. Besides, a long tiltable member is composed of a plurality of lattice structures detachably
coupled to each other for transportation thereof.

[0003] For instance, Patent Literature 1 discloses sectional boom members which are
couplable to each other for use in a crane. Each of the boom members includes a plurality of
lattice structures {a “boom butt”, a “boom insertion section”, and a “boom top” in Patent
Literature 1) couplable to each other. Each of the lattice structures includes: a plurality of main
members (“chords” in Patent Literature 1); a plurality of diagonal members (“lattice elements” in
Patent Literature 1) each extending so as to be inclined with respect to a longitudinal direction of
the lattice structure for connecting two main members among the plurality of main members
with each other; and a plurality of connectors respectively connected to ends of the main
members. The lattice structure has a plurality of triangular configurations (lattice configurations)
continuously formed by the main members and the diagonal members to achieve a light weight
and high strength. As shown in Fig. 2 of Patent Literature 1, the connectors (“female
connectors” in Patent Literature 1) of the lattice structure are connected to corresponding
connectors (“male connectors” in Patent Literature 1) of another adjacent lattice structure,
respectively. Consequently, the two lattice structures are coupled to each other.

[0004] Meanwhile, as shown in Fig. 2 of Patent Literature 1, a pair of connectors (the female
connector and the male connector) composing a coupling unit for coupling the two lattice
structures to each other are aligned in the longitudinal direction of each of the lattice structures.
Further, two diagonal members arranged across the coupling unit have their respective ends at a
distance therebetween, the distance being larger than at least the length of the pair of connectors.
Thus, the distance between the ends of the two diagonal members increases. In this respect, the

aforementioned triangular configurations (lattice configurations) discontinue in the coupling unit
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and therearound. As a result, the strength in the coupling unit and therearound becomes lower

than the strength in a portion where the lattice configurations are continuous. Accordingly,
buckling deformation is likely to occur in the coupling unit and therearound in a direction
perpendicular to the longitudinal direction of each of the lattice structures.

[0005]  Available countermeasures for suppressing lowering in the buckling strength in the
coupling unit and therearound cover a configuration further including, for example as shown in
Fig. 2 of Patent Literature 1, a reinforcement pipe extending in a direction perpendicular to an
axial direction of each of the main members at a position adjacent to the coupling umit for
connecting two main members. A lattice structure disclosed in each of Patent Literatures 2 to 5
also adopts the same configuration.

[0006] However, in the configuration shown in Fig. 2 of Patent Literature 1, the reinforcement
pipe has an end connected to the main member in a state of being arranged between the
connector and the end of the diagonal member. Hence, a distance between the ends of the two
diagonal members, i.e., a distance between the end of the diagonal member of the one lattice
structure and the end of the diagonal member of the another lattice structure, needs to be longer
than a distance between corresponding ends in a configuration including no reinforcement pipe.

The configuration disclosed in each of Patent Literatures 2 to 5 faces the same problem.

Citation List

Patent Literature

[0007] Patent Literature 1: Japanese Unexamined Patent Publication No HEI 5-208795
Patent Literature 2: Japanese Unexamined Patent Publication No. 2015-155352
Patent Literature 3: Japanese Unexamined Patent Publication No HET 6-255987
Patent Literature 4: Japanese Unexamined Patent Publication No HEI 6-239590

Patent Literature 5: Japanese Unexamined Patent Publication No. 2019-34826

Summary of Invention

[0008] The present invention has an object of providing a lattice structure and a working
machine including the lattice structure, the lattice structure including a reinforcement part, such
as a reinforcement pipe, for suppressing lowering in buckling strength in a coupling unit for
coupling two lattice structures to each other, and being capable of suppressing an increase in a
distance between ends of two diagonal members located nearest to the coupling unit, 1e., a
distance between an end of a diagonal member of one lattice structure and an end of a diagonal
member of another lattice structure.

[0009] Provided is a laitice structure constituting a portion of a working machine and
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detachably couplable to another lattice structure adjacent to the lattice structure. The lattice

structure includes: a plurality of main members extending in a longitudinal direction of the
lattice structure and arranged at intervals in a direction perpendicular to the longitudinal
direction; a plurality of diagonal members each extending so as to be inclined with respect to the
longitudinal direction, each of the diagonal members connecting two main members among the
plurality of main members with each other; a plurality of connectors respectively connected to
ends of the main members in the longitudinal direction thereof; and at least one reinforcement
part. The main members include a first main member and a second main member. The
connectors include a first connector connected to an end of the first main member and a second
connector connected to an end of the second main member. The diagonal members include a
plurality of first diagonal members connecting the first main member and the second main
member with each other, the first diagonal members including a first nearest diagonal member
located nearest to the first connector. The at least one reinforcement part includes a first
reinforcement part extending from the first nearest diagonal member to the second main member
or the second connector in a first specific direction for connecting the first nearest diagonal

member, and the second main member or the second connector with each other.

Brief Description of Drawings
[0010] Fig. 1 is a sideview of a working machine according to embodiments of the present
invention.

Fig. 2 is a perspective view of a lattice structure according to a first embodiment of the
present invention and another lattice structure coupled to the lattice structure.

Fig. 3 is a perspective view of the lattice structure in Fig. 2

Fig. 4 is an enlarged view of a portion in a framed box IV in Fig. 2.

Fig. 5 is an enlarged view of a portion in a framed box V in Fig. 2.

Fig. 6 is a perspective view of a lattice structure according to a second embodiment of
the present invention and another lattice structure coupled to the lattice structure.

Fig. 7 is a perspective view of the lattice structure in Fig. 6.

Fig. 8 is an enlarged view of a portion in a framed box VIII in Fig. 6.

Fig. 9 is an enlarged view of a portion in a framed box IX in Fig. 6.

Fig. 10 shows a backside of the portion shown in Fig. 9.

Fig. 11 is a schematic sideview of a lattice structure according to a first modification of
the first and second embodiments.

Fig. 12 is a schematic sideview of a lattice structure according to a second

modification of the first and second embodiments.
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Fig. 13 is a schematic sideview of a lattice structure according to a third modification

of the first and second embodiments.

Fig. 14 is a perspective view of a lattice structure according to a third embodiment.

Fig. 15 is a sideview of the lattice structure according to the third embodiment.

Fig. 16 is an enlarged perspective view of a portion in a framed box XVI in Fig. 14.

Fig. 17 is an enlarged sideview of the portion in the framed box XVI in Fig. 14.

Fig. 18 is a perspective view of a portion of a lattice structure according fo a
modification of the third embodiment.

Fig. 19 is a perspective view of a portion of a lattice structure according to a fourth
embodiment.

Fig. 20 is a perspective view showing components for use in manufacturing the lattice
structure according to the fourth embodiment.

Fig. 21 is a perspective view of a portion of a lattice structure according to a first
modification of the fourth embodiment.

Fig. 22 is a perspective view of a portion of a lattice structure according to a second
modification of the fourth embodiment.

Fig. 23 is a sideview of a portion of a lattice structure according to a fifth embodiment.

Fig. 24 is a sideview showing components for use in manufacturing the lattice
structure according to the fifth embodiment.

Fig. 25 is a sideview of a portion of a lattice structure according to a modification of
the fifth embodiment.

Fig. 26 is a sideview showing components for use in manufacturing the lattice
structure according to the modification of the fifth embodiment.

Fig. 27 is a perspective view of a portion of a lattice structure according to a sixth
embodiment.

Fig. 28 is a sideview of the portion of the lattice structure according to the sixth
embodiment.

Fig. 29 is a sideview showing components of a lattice structure according to a first
modification of the sixth embodiment.

Fig. 30 is a sideview of a portion of a lattice structure according to a second
modification of the sixth embodiment.

Fig. 31 is a sideview showing components of a lattice structure according to a third
modification of the sixth embodiment.

Fig. 32 is a perspective view of a portion of a lattice structure according to a fourth

modification of the sixth embodiment.
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Fig. 33 is a sideview of the portion of the lattice structure according to the fourth

modification of the sixth embodiment.

Fig. 34 is a perspective view of a portion of a lattice structure according to a seventh
embodiment.

Fig. 35 is a sideview of the portion of the lattice structure according to the seventh
embodiment.

Fig. 36 is a perspective view of a portion of a lattice structure according to a first
modification of the seventh embodiment.

Fig. 37 is a sideview of the portion of the lattice structure according to the first
modification of the seventh embodiment.

Fig. 38 is a sideview of a portion of a lattice structure according to a second

modification of the seventh embodiment.

Description of Embodiments
[0011] Hereinafter, embodiments of the present invention will be described with reference to
the accompanying drawings.
[0012] Working machine

Fig. 1 is a sideview of a crane 100 serving as a working machine according to the
embodiments of the present invention. As shown in Fig. 1, the crane 100 includes: a lower
traveling body 1 serving as a base body; an upper slewing body 2 slewably supported on the
lower traveling body 1; a lattice boom 3; a jib 4; a mast 5; a rear strut 6; and a front strut 7. The
upper slewing body 2 has a rear portion on which a counterweight 2A for adjusting the balance
of the crane 100 is mounted, and a front end on which a cab 2B serving as an operator seat
device is mounted.
[0013]  The lattice boom 3 has a lower end constituting a boom foot 8, and is supported on a
slewing frame of the upper slewing body 2 rotatably about the lower end in a raising and
lowering direction. The lattice boom 3 includes a plurality of lattice structures coupled to each
other. The lattice structures include a first boom member 31, a second boom member 32, a third
boom member 33, and a fourth boom member 34 arranged in this order from a proximal end of
the lattice boom.
[0014]  The first boom member 31 serves as a proximal boom member and has a proximal end
including the boom foot 8 and a distal end opposite the proximal end. The boom foot 8 is
connected to a front portion of the upper slewing body 2 rotatably in the raising and lowering
direction.

[0015] The second to fourth boom members 32, 33, 34 are arranged in this order from a
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position closer to the first boom member 31, and the boom members adjacent to each other in the

arrangement direction (i.e., a longitudinal direction of the lattice boom 3) are detachably
couplable to each other. Each of the second and third boom members 32, 33 serves as an
intermediate boom member, and has a proximal end detachably connectable to the boom member
adjacent to the proximal end, and a distal end detachably connectable to the boom member
adjacent to the distal end. The fourth boom member 34 serves as a distal boom member, and has
a proximal end detachably connectable to the distal end of the third boom member 33, and a
distal end also serving as the distal end of the lattice boom 3 opposite the proximal end.

[0016] The jib 4 is rotatably connected to the distal end of the lattice boom 3, that is, rotatably
connected to the distal end of the fourth boom member 34. The mast 5, the rear strut 6, and the
front strut 7 are members for rotating the jib 4.

[0017] The mast 5 has a proximal end supported on the upper slewing body 2 rotatably in the
same direction as the raising and lowering direction of the boom 3, and a distal end opposite the
proximal end. The distal end is connected to the distal end of the boom 3 via a pair of left and
right boom guide lines 9.

[0018] The rear strut 6 and the front strut 7 are rotatably supported at the distal end of the
lattice boom 3. The rear strut 6 is held in a posture extending out from the distal end of the
lattice boom 3 toward a boom raising direction (on a left side in FIG. 1) by a pair of left and right
backstops 10 and a link 11. The front strut 7 is connected to the jib 4 via a pair of left and right
jib guy lines 12 rotatably in cooperation with (integrally with) the jib 4.

[0019] A plurality of winches are mounted on the upper slewing body 2. The winches include
a boom raising and lowering winch 13, a jib raising and lowering winch 14, a main winch 15,
and an auxiliary winch 16.

[0020] The boom raising and lowering winch 13 winds up and out a boom raising and
lowering rope 17 to rotate the mast 5, thereby raising and lowering the lattice boom 3. The boom
raising and lowering rope 17 extends over sheave blocks 18, 19 respectively provided at a
rotational end of the mast 5 and a rear end of the upper slewing body 2.

[0021]  The jib raising and lowering winch 14 winds up and out a jib raising and lowering rope
22 extending between the rear strut 6 and the front strut 7 to rotate the front strut 7, thereby
raising and lowering the jib 4. The jib raising and lowering rope 22 is supported on a guide
sheave 23 provided at an intermediate portion of the rear strut 6 in a longitudinal direction
thereof, and extends over sheave blocks 24, 25 respectively provided at a rotational end of the
rear strut 6 and a rotational end of the front strut 7.

[0022] The main winch 15 performs hoisting and lowering of a hanged load to be hanged

from a distal end of the jib 4 via a main rope 20, and the auxiliary winch 16 performs hoisting
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and lowering of a hanged load to be hanged from the distal end of the jib 4 via an auxiliary rope

21.
[0023] In the crane 100 described heretofore, each of the first to fourth boom members 31 to
34 composing the lattice boom 3 serves as a lattice structure basically having a common
configuration. Under the circumstances, a basic configuration of each of the second boom
member 32 and the third boom member 33 adjacent thereto representatively among the first to
fourth main members 31 to 34, and a configuration for detachably coupling the second boom
member 32 and the third boom member 33 to each other will be described with reference to the
drawings.
[0024]  Lattice structure according to first embodiment

Fig. 2 is a perspective view of a lattice structure 33 (third boom member 33) according
to a first embodiment of the present invention and another lattice structure 32 (second boom
member 32) coupled to the lattice structure 33. These lattice structures 32, 33 form a lattice
structure coupled body. Fig. 3 is a perspective view of one of the lattice structures 32, 33 in Fig.
2.
[0025] As shown in Figs. 2 and 3, each of the lattice structures 32, 33 includes four main
members 50, a plurality of connectors, a plurality of diagonal members 60, and a plurality of
reinforcement parts 40. The lattice structure 32 and the lattice structure 33 have the same
configuration.
[0026] Main member

Each of the four main members 50 is a linearly extending pipe (main pipe), and has
one end in a longitudinal direction D (axial direction D) thereof and another end opposite the one
end in the longitudinal direction D. The four main members 50 are arranged at intervals in a
direction perpendicular to a longitudinal direction of the lattice structure (a radial direction of the
main member 50). Each of the main members 50 is arranged so as to extend along the
longitudinal direction of the lattice boom 3, that is, along the longitudinal direction of each of the
lattice structures 32, 33. Specifically, each of the main members 50 is arranged in a posture
parallel to the longitudinal direction of each of the lattice structures 32, 33.
[0027}  The four main members 50 include a first main member 51, a second main member 52,
a third main member 53, and a fourth main member 54. The first to fourth main members 50 are
arranged, in this order, at positions corresponding to four vertices of a rectangular shape
(specifically, e.g., square) when the lattice structure is viewed in the longitudinal direction
thereof. In each of the lattice structures 32, 33, the four main members 50 are arranged in
parallel to one another, but the arrangement thereof is not limited thereto.

[0028] Connector
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Fig. 4 is an enlarged view of a portion in a framed box IV in Fig. 2. Fig. 5 is an

enlarged view of a portion in a framed box V in Fig. 2. As shown in Fig. 2 to Fig. 5, each of the
connectors is connected to one of the one end and the another end of each of the four main
members 50. Specifically, one of a female connector and a male connector is connected to the
one end (left end in Figs. 2, 3) of each of the four main members 50, and the other of the female
connector and the male connector is connected to the another end (right end in Figs. 2, 3) of each
of the four main members 50.

[0029] In the specific examples shown in Fig. 4 and Fig. 5, the first main member 51 has one
end to which a first female connector 71 A is connected, and another end to which a first male
connector 71B is connected. The second main member 52 has one end to which a second female
connector 72A is connected, and another end to which a second male connector 72B is connected.
The third main member 53 has one end to which a third female connecter 71 A having the same
shape as the first connector 71 A is connected, and another end to which a third male connector
71B having the same shape as the first connector 71B is connected. The fourth main member 54
has one end to which a fourth female connecter 72A having the same shape as the second
connector 72A is connected, and another end to which a fourth male connector 72B having the
same shape as the second connector 72B is connected.

[0030] As shown in Fig. 3, central axes L of pin insertion holes (axial directions L of pins) of
the first connectors 71A, 71B, those of the second connectors 72A, 72B, those of the third
connectors 71A, 71B, and those of the fourth connectors 72A, 72B are parallel to one another.
[0031] As shown in Fig. 3, the female connector 71A and the male connector 71B are
rotatably connected to each other by a pin 90. These connectors 71A, 71B compose a coupling
unit 71 for the adjacent lattice structures 32, 33. Each of the connectors 71A, 71B has an
insertion hole 90h in which the pin 90 is inserted. The connector 71A has a main member joint
73 for joining the main member 50 thereto and a diagonal member joint 74 for joining the
diagonal member 60 thereto. Similarly, the connector 71B has a main member joint 73 for
joining the main member 50 thereto and a diagonal member joint 74 for joining the diagonal
member 60 thereto.

[0032] In the embodiment, as shown in Fig. 5, a plane parallel to the longitudinal direction of
the main member 50 connected to the connector 71A and the longitudinal direction of the
diagonal member 60 connected to the connector 71A, and a plane parallel to the longitudinal
direction of the main member 50 connected to the connector 71B and the longitudinal direction
of the diagonal member 60 connected to the connector 71B are parallel to each other and
perpendicular to the axial direction L of the pin 90 (central axis L of the insertion hole 90h).

[0033] As shown in Fig. 4, the female connector 72A and the male connector 72B are
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rotatably connected to each other by a pin 90. These connectors 72A, 72B compose a coupling

unit 72 for the adjacent lattice structures 32, 33. Each of the connectors 72A, 72B has an
insertion hole 90h in which the pin 90 is inserted. The connector 72A has a main member joint
73 for joining the main member 50 thereto and a diagonal member joint 74 for joining the
diagonal member 60 thereto. Similarly, the connector 72B has a main member joint 73 for
joining the main member 50 thereto and a diagonal member joint 74 for joining the diagonal
member 60 thereto.
[0034] In the embodiment, as shown in Fig. 4, a plane parallel to the longitudinal direction of
the main member 50 connected to the connector 72A and the longitudinal direction of the
diagonal member 60 connected to the connector 72A, and a plane parallei to the longitudinal
direction of the main member 50 connected to the connector 72B and the longitudinal direction
of the diagonal member 60 connected to the connector 72B are parallel to each other and parallel
to the axial direction L of the pin 90 (central axis L of the insertion hole S0h).
[0035] In the embodiment, each of the connectors has only the single main member joint 73
and the single diagonal member joint 74.
[06036] Diagonal member

Each of the diagonal members 60 is a pipe (diagonal pipe) linearly extending so as to
be inclined with respect to the longitudinal direction of the lattice structure, and has one end in a
longitudinal direction (axial direction) thereof and another end opposite the one end in the
longitudinal direction. Each diagonal member 60 connects two adjacent main members 50
among the four main members 50 with each other,
{0037] Specifically, the diagonal members 60 include, for example, a plurality of first
diagonal members 60 connecting the first main member 51 and the second main member 52 with
each other. The first diagonal members 60 connect the first main member 51 and the second
main member 52 with each other in a zigzag manner. The diagonal members 60 further include a
plurality of second diagonal members 60 connecting the third main member 53 and the fourth
main member 54 with each other. The second diagonal members 60 connect the third main
member 53 and the fourth main member 54 with each other in a zigzag manner. Similarly, a part
of the diagonal members 60 among the diagonal members 60 connects the second and third main
members 52, 53 with each other, and another part of the diagonal members 60 among the
diagonal members 60 connects the fourth and first main members 54, 51 with each other.
[0038] Nearest diagonal member

In the lattice structure according to the embodiment, the diagonal members 60 include
four nearest diagonal members 601 to 604 located near the one end (left end in Fig. 3) of the

lattice structure in the longitudinal direction thereof.
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[0039] The nearest diagonal member 601 (serving as an exemplary first nearest diagonal

member) is the diagonal member 60 located nearest to the first connector 71 A among the first
diagonal members 60 connecting the first main member 51 and the second main member 52 with
each other. The nearest diagonal member 601 has one end connected to the first connector 71A
and another end connected to the second main member 52. In this way, the nearest diagonal
member 601 connects the first main member 51 and the second main member 52 with each other.
The nearest diagonal member 601 is inclined in a direction D1 at an angle to the longitudinal
direction of the lattice structure so that a distance between the one end of the nearest diagonal
member 601 and the first connector 71A is shorter than a distance between the another end of the
nearest diagonal member 601 and the second connector 72A.

[0040] The nearest diagonal member 602 is a diagonal member 60 located nearest to the
second connector 72A among the diagonal members 60 connecting the second main member 52
and the third main member 53 with each other. The nearest diagonal member 602 has one end
connected to the second connector 72A and another end connected to the third main member 53.
In this way, the nearest diagonal member 602 connects the second main member 52 and the third
main member 53 with each other. The nearest diagonal member 602 is inclined in a direction D2
at an angle to the longitudinal direction of the lattice structure so that a distance between the one
end of the nearest diagonal member 602 and the second connector 72A is shorter than a distance
between the another end of the nearest diagonal member 602 and the third connector 71 A.

[0041] The nearest diagonal member 603 (serving as an exemplary second nearest diagonal
member) is a diagonal member 60 located nearest to the third connector 71A among the second
diagonal members 60 connecting the third main member 53 and the fourth main member 54 with
each other. The nearest diagonal member 603 has one end connected to the third connector 71A
and another end connected to the fourth main member 54. In this way, the nearest diagonal
member 603 connects the third main member 53 and the fourth main member 54 with each other.
The nearest diagonal member 603 is inclined in a direction D3 at an angle to the longitudinal
direction of the lattice structure so that a distance between the one end of the nearest diagonal
member 603 and the third connector 71A is shorter than a distance between the another end of
the nearest diagonal member 603 and the fourth connector 72A.

[0042] The nearest diagonal member 604 is a diagonal member 60 located nearest to the
fourth connector 72A among the diagonal members 60 connecting the fourth main member 54
and the first main member 51 with each other. The nearest diagonal member 604 has one end
connected to the fourth connector 72A and another end connected to the first main member 51.
In this way, the nearest diagonal member 604 connects the fourth main member 54 and the first

main member 51 with each other. The nearest diagonal member 604 is inclined in a direction D4
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at an angle to the longitudinal direction of the lattice structure so that a distance between the one

end of the nearest diagonal member 604 and the fourth connector 72A is shorter than a distance
between the another end of the nearest diagonal member 604 and the first connector 71A.
[0043] Similarly, four nearest diagonal members, like the four nearest diagonal members 601
to 604, are arranged near another end of the lattice structure in the longitudinal direction thereof
as well.
[0044] Reinforcement part

In the embodiment, each of the reinforcement parts 40 is a linearly extending pipe
(reinforcement pipe). The reinforcement parts 40 include two reinforcement parts 40, i.e., a first
reinforcement part 40 and a second reinforcement part 40.
[0045] The first reinforcement part 40 has one end 42 and another end 41 in a longitudinal
direction (axial direction) thereof. The one end 42 of the first reinforcement part 40 is connected
to the nearest diagonal member 601 and the another end 41 of the first reinforcement part 40 is
connected to the second main member 52. The first reinforcement part 40 extends from the
nearest diagonal member 601 to the second main member 52 in the longitudinal direction thereof
for connecting the nearest diagonal member 601 and the second diagonal member 52 with each
other. Specifically, the longitudinal direction of the first reinforcement part 40 indicates a
direction (exemplary first specific direction) perpendicular to the longitudinal direction of the
lattice structure. The first reinforcement part 40 is arranged in a posture extending in a direction
perpendicular to the central axis L of the pin insertion hole (axial direction L of the pin) of the
second connector 72A and intersecting the longitudinal direction of the second main member 52.
More specifically, the first reinforcement part 40 is arranged in a posture extending ina direction
perpendicular to the central axis L of the pin insertion hole (axial direction L of the pin) of the
second connector 72A and perpendicular to the longitadinal direction of the second main
member 52. The another end 41 of the first reinforcement part 40 is connected to the second
main member 52 at a position in a portion of the second main member 52 that is adjacent 1o the
second connector 72A.
[0046] The second reinforcement part 40 has one end 42 and another end 41 in a longitudinal
direction (axial direction) thereof. The one end 42 of the second reinforcement part 40 is
connected to the nearest diagonal member 603 and the another end 41 of the second
reinforcement part 40 is connected to the fourth main member 54. The second reinforcement
part 40 extends from the nearest diagonal member 603 to the fourth main member 54 in the
longitudinal direction thereof for connecting the nearest diagonal member 603 and the fourth
main member 54 with each other. Specifically, the longitudinal direction of the second

reinforcement part 40 indicates a direction (exemplary second specific direction) perpendicular
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to the longitudinal direction of the lattice structure. The second reinforcement part 40 is

arranged in a posture extending in a direction perpendicular to the central axis L of the pin
insertion hole (axial direction L of the pin) of the fourth connector 72A and intersecling the
longitudinal direction of the fourth main member 54. More specifically, the second
reinforcement part 40 is arranged in a posture extending in a direction perpendicular to the
central axis L of the pin insertion hole (axial direction L of the pin) of the fourth connector 72A
and perpendicular to the longitudinal direction of the fourth main member 54. The another end
41 of the second reinforcement part 40 is connected to the fourth main member 54 at a position
in a portion of the fourth main member 54 that is adjacent to the fourth connector 72A.

[0047] The lattice structure according to the embodiment where the one end 42 of the first
reinforcement part 40 is connected to the nearest diagonal member 601 as described above
eliminates the need to arrange the end of the first reinforcement part 40 between the end of the
nearest diagonal member 601 and the first connector 71A. Accordingly, the end of the nearest
diagonal member 601 can be nearer to the first connector 71A. This configuration, even
including the first reinforcement part 40, can suppress an increase in the distance between the
ends of the two diagonal members 60, i.c., the distance between the end of the nearest diagonal
member 601 of the lattice structure 32 and the end of the nearest diagonal member 601 of the
lattice structure 33, as shown in Fig. 5.

[0048} In the embodiment, the one end of the nearest diagonal member 601 is connected to
the first connector 71A and the another end of the nearest diagonal member 601 is connected to
the second main member 52 so that the nearest diagonal member 601 connects the first main
member 51 and the second main member 52 with each other. Moreover, the one end of the
nearest diagonal member 603 is connected to the third connector 71 A and the another end of the
nearest diagonal member 603 is connected to the fourth main member 54 so that the nearest
diagonal member 603 connects the third main member 53 and the fourth main member 54 with
each other.

[0049] In this aspect, an ideal lattice configuration is attainable in the coupling unit 71 of the
lattice structure. This configuration can consequently suppress lowering in the stiffness of the
lattice structure in the coupling unit 71 and therearound.

[0050] In the embodiment, the longitudinal direction of the first reinforcement part 40 is
perpendicular to the longitudinal direction of the lattice structure, and the longitudinal direction
of the second reinforcement part 40 is perpendicular to the longitudinal direction of the lattice
structure.

[0051] In this aspect, each of the longitudinal direction of the first reinforcement part 40 and

the longitudinal direction of the second reinforcement part 40 is perpendicular to the longitudinal
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direction of the lattice structure, and approximates to a direction in which the buckling

deformation of the lattice structure may occur. Accordingly, the buckling strength is further
effectively improved.
[0052] In the embodiment, the first and second main members 51, 52 respectively disposed,
among the four vertices of the quadrangular shape, at positions corresponding to two adjacent
vertices are supported by the nearest diagonal member 601 and the first reinforcement part 40,
and the third and fourth main members 53, 54 respectively disposed at positions corresponding
to remaining two vertices among the four vertices are supported by the nearest diagonal member
603 and the second reinforcement part 40. Accordingly, the portions of the lattice structure
corresponding to the respective opposite sides of the quadrangular shape thereof are reinforced in
a good balance.
[0053] Furthermore, in the embodiment, the longitudinal direction of the reinforcement part
40 is perpendicular to the axial direction L of the pin 90 (central axis L of the pin insertion hole
of the connector). Thus, the reinforcement part 40 can effectively improve the buckling strength.
Specifically, when the boom 3 receives a compressive load in a longitudinal direction thereof,
the main member 50 of the lattice structure rotates about the pin 90 relative to the main member
50 of the another lattice structure in the coupling unit for coupling the lattice structure and the
another lattice structure to each other. Hence, the buckling deformation is likely to occur in the
coupling unit 71 and therearound. In the embodiment, the reinforcement part 40 connects the
nearest diagonal member 601 (603) and the main member 52 {54) with each other so that the
longitudinal direction of the reinforcement part is perpendicular to the axial direction of the pin
90. The reinforcement part 40 arranged in the aforementioned manner can effectively suppress
such deformation of the main member 50 of the laftice structure as to rotate about the pin 90
relative to the main member 50 of the another lattice structure when the boom 3 receives the
compressive load. Consequently, the buckling deformation is effectively suppressed.
{0054] Lattice structure according to second embodiment

Fig. 6 is a perspective view of a lattice structure 33 according to a second embodiment
of the present invention, and another lattice structure 32 coupled to the lattice structure 33. Fig.
7 is a perspective view of one of the lattice structures 32, 33 in Fig. 6.
[0055] In the second embodiment shown in Fig. 6 and Fig. 7, each of the lattice structures 32,
33 includes four main members 50, a plurality of connectors, a plurality of diagonal members 60,
and a plurality of reinforcement parts 40. The lattice structure 32 and the lattice structure 33
have the same configuration. Specifically, a basic configuration of the lattice structure according
to the second embodiment is similar to that in the first embodiment.

[0056] TFig. 8 is an enlarged view of a portion in a framed box VIII in Fig. 6. Fig. 9 is an
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enlarged view of a portion in a framed box IX in Fig. 6. Fig. 10 shows a backside of the portion

shown in Fig. 9.

[0057] Each of the four main members 50 is a linearly extending pipe (main pipe) in the
second embodiment as well. As shown in Fig. 6 to Fig. 10, each of the connectors is connected
to one of one end and another end of each of the four main members 50. Specifically, one of a
female connector and a male connector is connected to the one end (left end in Figs. 6, 7) of each
of the four main members 50, and the other of the female connector and the male connector is
connected to the another end (right end in Figs. 6, 7) of each of the four main members 50.
[0058] In the specific examples shown in Fig. 8 to Fig. 10, a first main member 51 has one
end to which a first female connector 81A is connected, and another end to which a first male
connector 81B is connected. A second main member 52 has one end to which a second female
connector 82A is connected, and another end to which a second male connector 82B is connected.
A third main member 53 has one end to which a third female connector 81A having the same
shape as the first connector 81A is connected, and another end to which a third male connector
81B having the same shape as the first connector 81B is connected. A fourth main member 54
has one end to which a fourth female connecter 82A having the same shape as the second
connector 82A is connected, and another end to which a fourth male connector 82B having the
same shape as the second connector 82B is connected.

[0059] As shown in Fig. 7, central axes L of pin insertion holes (axial directions L of pins) of
the first connectors 81A, 81B, those of the second connectors 82A, 82B, those of the third
connectors 81 A, 81B, and those of the fourth connectors 82A, 82B are parallel to one another,
[0060]  As shown in Fig. 9 and Fig. 10, the female connector 81A and the male connector 81B
are rotatably connected to each other by a pin 90. These connectors 8§1A, 81B compose a
coupling unit 81 for the adjacent lattice structures 32, 33. Each of the connectors 81A, 81B has
an insertion hole 90h in which the pin 90 is inserted. The connector 81A has a main member
joint 83 for joining the main member 50 thereto and two diagonal member joints 84 for
respectively joining corresponding two diagonal members 60 thereto. Similarly, the connector
818 has a main member joint 83 for joining the main member 50 thereto and two diagonal
member joints 84 for respectively joining corresponding two diagonal members 60 thereto.
[0061] In the embodiment, as shown in Fig. 9 and Fig. 10, a plane parallel to a longitudinal
direction D of the main member 50 connected to the connector 81A and a longitudinal direction
D21 of one of the diagonal members 60 connected to the connector 81A, and a plane parallel to
the longitudinal direction D of the main member 50 connected to the connector 81B and a
longitudinal direction D31 of the one of the diagonal members 60 connected to the connector

81B are parallel to cach other and perpendicular to the axial direction L of the pin 90 (central
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axis L of the insertion hole 90h).

[0062] Besides, a plane parallel to the longitudinal direction D of the main member 50
connected to the connector 81A and a longitudinal direction D22 of the other of the diagonal
members 60 connected to the connector 81 A, and a plane parallel to the longitudinal direction D
of the main member 50 connected to the connector 81B and a longitudinal direction D32 of the
other of the diagonal members 60 connected to the connector 81B are parallel to each other and
parallel to the axial direction L of the pin 90 (central axis L of the insertion hole 90h).
[0063] As shown in Fig. 8, the female connector 82A and the male connector 82B are
rotatably connected to each other by a pin 90. These connectors 82A, 82B compose a coupling
unit 82 for the adjacent lattice structures 32, 33. Each of the connectors 82A, 8213 has an
insertion hole 90h in which the pin 90 is inserted. The connector 82A has a main member joint
83 for joining the main member 50 thereto while having no diagonal member joint for joining
the diagonal members 60 thereto. Similarly, the connector 82B has a main member joint 83 for
joining the main member 50 thereto while having no diagonal member joint for joining the
diagonal members 60 thereto. In other words, only the main member 50 is connected to each of
the female connector 82A and the male connector 82B.
[0064] Diagonal member

Each of the diagonal members 60 is a pipe (diagonal pipe) linearly extending so as to
be inclined with respect to the longitudinal direction of the lattice structure for connecting two
adjacent main members 50 among the four main members 50 with each other in the second
embodiment as well. Specifically, for instance, the diagonal members include a plurality of first
diagonal members 60 each connecting the first main member 51 and the second main member 52
with each other. The first diagonal members 60 connect the first main member 51 and the
second main member 52 with each other in a zigzag manner. Similarly, the diagonal members
include a plurality of second diagonal members 60 each connecting the third main member 33
and the fourth main member 54 with each other. The second diagonal members 60 connect the
third main member 53 and the fourth main member 54 with each other in a zigzag manner.
[0065] Nearest diagonal member

The diagonal members 60 in the second embodiment include four nearest diagonal
members 601 to 604 located near the one end (left end in Fig. 3) of the lattice structure in the
longitudinal direction thereof as well.
[0066] As shown in Fig. 6 and Fig. 7, the nearest diagonal member 601 (setving as an
exemplary first nearest diagonal member) is a diagonal member 60 located nearest to the first
connector 81A among the first diagonal members 60 connecting the first main member 51 and

the second main member 52 with each other. The nearest diagonal member 601 has one end
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connected to the first connector 81 A and another end connected to the second main member 52.

In this way, the nearest diagonal member 601 connects the first main member 51 and the second
main member 52 with each other. As shown in Fig. 7, the nearest diagonal member 601 is
inclined in the direction D21 at an angle to the longitudinal direction of the lattice structure so
that a distance between the one end of the nearest diagonal member 601 and the first connector
81A is shorter than a distance between the another end of the nearest diagonal member 601 and
the second connector 82A.

[0067] The nearest diagonal member 602 is a diagonal member 60 located nearest to the
second connector 82A among the diagonal members 60 connecting the second main member 52
and the third main member 53 with each other. The nearest diagonal member 602 has one end
connected to the third connector 81A and another end connected to the second main member 52.
In this way, the nearest diagonal member 602 connects the second main member 52 and the third
main member 53 with each other. The nearest diagonal member 602 is inclined in the direction
D22 at an angle to the longitudinal direction of the lattice structure so that a distance between the
one end of the nearest diagonal member 602 and the second connector §2A is longer than a
distance between the another end of the nearest diagonal member 602 and the third connector
81A.

[0068] The nearest diagonal member 603 (serving as an exemplary second nearest diagonal
member) is a diagonal member 60 located nearest to the third connector 81A among the second
diagonal members 60 connecting the third main member 53 and the fourth main member 54 with
each other. The nearest diagonal member 603 has one end connected to the third connector 81 A
and another end connected to the fourth main member 54. In this way, the nearest diagonal
member 603 connects the third main member 53 and the fourth main member 54 with each other.
The nearest diagonal member 603 is inclined in a direction D23 at an angle to the longitudinal
direction of the lattice structure so that a distance between the one end of the nearest diagonal
member 603 and the third connector 81A is shorter than a distance between the another end of
the nearest diagonal member 603 and the fourth connector 82A.

[0069] The nearest diagonal member 604 is a diagonal member 60 located nearest to the
fourth connector 82A among the diagonal members 60 connecting the fourth main member 54
and the first main member 51 with each other. The nearest diagonal member 604 has one end
connected to the first connector 81A and another end connected to the fourth main member 54.
In this way, the nearest diagonal member 604 connects the fourth main member 54 and the first
main member 51 with each other. The nearest diagonal member 604 is inclined in a direction
D24 at an angle to the longitudinal direction of the lattice structure so that a distance between the

one end of the nearest diagonal member 604 and the fourth connector 82A is longer than a
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distance between the another end of the nearest diagonal member 604 and the first connector

81A.
[0070]  Similarly, four nearest diagonal members, like the four nearest diagonal members 601
to 604, are arranged near another end of the lattice structure in the longitudinal direction thereof
as well.
{0071} Reinforcement part

Each of the reinforcement parts 40 is a linearly extending pipe (reinforcement pipe) in
the second embodiment as well. Further, the reinforcement parts 40 include two reinforcement
parts 40, i.e., a first reinforcement part 40 and a second reinforcement part 40 as well.
[0072] The first reinforcement part 40 has one end 42 and another end 41 in a longitudinal
direction (axial direction) thereof. The one end 42 of the first reinforcement part 40 is connected
to the nearest diagonal member 601 and the another end 41 of the first reinforcement part 40 is
connected to the second main member 52. The first reinforcement part 40 extends from the
nearest diagonal member 601 to the second main member 52 in the longitudinal direction
(exemplary first specific direction) thereof for connecting the nearest diagonal member 601 and
the second diagonal member 52 with each other. Specifically, the longitudinal direction of the
first reinforcement part 40 is perpendicular to the longitudinal direction of the lattice structure.
The first reinforcement part 40 is arranged in a posture extending in a direction perpendicular to
the central axis L of the pin insertion hole (axial direction L of the pin) of the second connector
82A and intersecting the longitudinal direction of the second main member 52. More specifically,
the first reinforcement part 40 is arranged in a posture extending in a direction perpendicular to
the central axis L of the pin insertion hole (axial direction L of the pin) of the second connector
82A and perpendicular to the longitudinal direction of the second main member 52. The another
end 41 of the first reinforcement part 40 is connected to the second main member 52 at a position
in a portion of the second main member 52 that is adjacent to the second connector 82A.
[0073]  The second reinforcement part 40 has one end 42 and another end 41 in a longitudinal
direction (axial direction) thereof. The one end 42 of the second reinforcement part 40 is
connected to the nearest diagonal member 603 and the another end 41 of the second
reinforcement part 40 is connected to the fourth main member 54. The second reinforcement
part 40 extends from the nearest diagonal member 603 to the fourth main member 54 in the
longitudinal direction (exemplary second specific direction) thereof for connecting the nearest
diagonal member 603 and the fourth main member 54 with each other. Specificaily, the second
reinforcement part 40 is arranged in a posture extending in a direction perpendicular to the
longitudinal direction of the lattice structure. The second reinforcement part 40 is aranged in a

posture extending in a direction perpendicular to the central axis L of the pin insertion hole (axial
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direction L of the pin) of the fourth connector 82A and intersecting the longitudinal direction of

the fourth main member 54. More specifically, the second reinforcement part 40 is arranged in a
posture extending in a direction perpendicular to the central axis L of the pin insertion hole (axial
direction L of the pin) of the fourth connector 82A and perpendicular to the longitudinal
direction of the fourth main member 54. The another end 41 of the second reinforcement part 40
is connected to the fourth main member 54 at a position in a portion of the fourth main member
54 that is adjacent to the fourth connector 82A.
[0074] In the first and second embodiments, the two reinforcement parts 40 are arranged only
at the one end (left end in Figs. 3, 7) of the lattice structure in the longitudinal direction thereof,
but no reinforcement part 40 is provided at the another end (right end in Figs. 3, 7) of the lattice
structure in the longitudinal direction thereof. However, the present invention is not limited to
the configuration. In the present invention, reinforcement parts 40 having the same
configuration as those described above may be provided at the another end of the lattice structure
in the longitudinal direction thereof.
{0075] The present invention should not be limited to the embodiments described above. The
present invention covers, for example, aspects which will be described below.
[0076] First modification

Fig. 11 is a schematic sideview of a lattice structure 32 (33) according to a first
modification of the first and second embodiments. In the first modification, a nearest diagonal
member 60! has one end which is not connected to a first connector 71 A, but is connected to a
first main member 51. The remaining configurations of the lattice structure 32 (33) according to
the first modification are equivalent to those in the first embodiment or the second embodiment.
[0077]  Second modification

Fig. 12 is a schematic sideview of a lattice structure 32 (33) according to a second
modification of the first and second embodiments. In the second modification, a reinforcement
part 40 has another end 41 which is not connected to a second main member 52, but is connected
to a second connector 72A. In the second modification, the reinforcement part 40 is arranged in
a posture extending in a direction (perpendicular direction) perpendicular to a longitudinal
direction of the lattice structure or inclined in a direction at an angle to the perpendicular
direction. The remaining configurations of the lattice structure 32 (33) according to the second
modification are equivalent to those in the first embodiment or the second embodiment.
[0078]  Third modification

Fig. 13 is a schematic sideview of a lattice structure according to a third modification
of the first and second embodiments. In the third modification, a nearest diagonal member 601

has one end which is not connected to a first connector 71A, but is connected to a first main
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member 51. In the third modification, a reinforcement part 40 has another end 41 which is not

connected to a second main member 52, but is connected to a second connector 72A. In this way,
the reinforcement part 40 connects the nearest diagonal member 601 and the second connector
72A with each other. In other words, the reinforcement part 40 connects the nearest diagonal
member 601 and the second main member 52 with each other via the second connector 72A. In
the third modification, a first specific direction corresponding to a longitudinal direction of the
reinforcement part 40 does not indicate a direction (perpendicular direction) perpendicular to a
longitudinal direction of the lattice structure, but indicates a direction at an angle to the
perpendicular direction. The remaining configurations of the lattice structure 32 (33) according
to the third modification are equivalent to those in the first embodiment or the second
embodiment.
[0079] Lattice structure according to third embodiment

Fig. 14 is a perspective view of a lattice structure 32 according to a third embodiment,
and Fig. 15 is a sideview thereof. Fig. 16 is an enlarged perspective view of a portion in a
framed box XVI in Fig. 14, and Fig. 17 is a sideview thereof. A basic configuration of the lattice
structure 32 according to the third embodiment is similar to that of the lattice structure 32
according to the first embodiment.
[0080] The lattice structure 32 according to the third embodiment shown in Fig. 14 serves as,
for example, the boom member 32 shown in Fig. 1, and a lattice structure 33 (boom member 33)
is couplable to the lattice structure 32. The lattice structure 32 and the lattice structure 33 have
the same configuration in the third embodiment as well. As shown in Fig. 14 and Fig. 15, each
of the lattice structures 32, 33 according to the third embodiment includes four main members 50,
a plurality of connectors 75A, 75B, a plurality of diagonal members 60, a plurality of
reinforcement parts 40, and a plurality of sub-reinforcement parts 45.
[0081] Main member

Each of the four main members 50 is a linearly extending pipe (main pie) in the third
embodiment as well. The four main members 50 include a first main member 51, a second main
member 52, a third main member 53, and a fourth main member 54 in the same manner as those
in the first embodiment.
[0082] Connector

Each of the connectors is connected to a corresponding one of one end and another end
of each of the four main members 50. In the specific examples shown in Fig. 14 and 15, each of
the first to fourth main members 51 to 54 has one end (left end in Fig. 14 and Fig. 15) to which,
for example, the female connector 75A is connected and another end (right end in Fig. 15) to

which, for example, the male connector 75B is connected. However, the female connector 75A
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and the male connector 75B shown in Fig. 14 and Fig. 15 may be interchanged.

[0083] As shown in Fig. 14 to Fig. 17, central axes L of pin insertion holes (axial directions L
of pins) of the four connectors 75A each connected to the corresponding one end of each of the
first to fourth main members 51 to 54 are parallel to one another. Although unillustrated, central
axes of pin insertion holes (axial directions of pins) of the four connectors 75B each connected to
the corresponding another end of each of the first to fourth main members 51 to 54 are parallel to
one another, and parallel to the central axes L of the insertion holes of the four connectors 75A.
The female connector 75A and the male connector 75B are rotatably connected to each other by
the pin. These connectors 75A, 75B compose a coupling unit for the adjacent lattice structures
32, 33.
[0084] The connector 75A has a main member joint for joining the main member 50 thereto
while having no diagonal member joint like the diagonal member joint shown in Fig. 4 and Fig.
5. Similarly, the connector 75B has a main member joint for joining the main member 50 thereto
while having no diagonal member joint. In other words, the main member 50 is connected to
each of the connector 75A and 75B while no diagonal member 60 is connected thereto.
[06085] Diagonal member

Each of the diagonal members 60 is a pipe (diagonal pipe) linearly extending so as to
be inclined with respect to a longitudinal direction of the lattice structure in the third
embodiment as well. Each of the diagonal member 60 has one end in a longitudinal direction
(axial direction) thereof and another end opposite the one end in the longitudinal direction. Each
diagonal member 60 connects two adjacent main members among the four main members with
each other. The diagonal members 60 include a plurality of nearest diagonal members 601 to
604 in the same manner as those in the first embodiment.
[0086]  Nearest diagonal member

As shown in Fig. 14, the four nearest diagonal members 601 to 604 are located near
one end (left end in Fig. 14 and Fig. 15) of the lattice structure 32 in the longitudinal direction
thereof and near another end (right end in Fig. 15) of the lattice structure 32 in the longitudinal
direction thereof.
[0087] In the third embodiment, each of the nearest diagonal members 601 to 604 is a member
having a prism-shape as shown in Fig. 14 and Fig. 16. However, each of the nearest diagonal
members 601 to 604 may be a cylindrical member (cylindrical pipe) like that in the first
embodiment, or may be a shaped steel member, such as an H-steel member and a channel steel
member. Further, each of the nearest diagonal members may be a hollow member like a pipe, or
a solid member.

[0088] The H-steel member has a pair of flanges extending parallel to each other and a web
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perpendicular to the flanges for connecting the flanges with each other. Each of the flanges and

the web constitutes a portion of the nearest diagonal member that extends in a longitudinal
direction of the nearest diagonal member. The web is located to connect a center section of one
flange of the flanges in a width direction of the one flange and a center section of the other
flange of the flanges in a width direction of the other flange. The web may be located to connect
another section of the one flange deviating from the center section in the width direction thereof
and another section of the other flange deviating from the center section in the width direction
thereof with each other.

[0089] The channel steel member may be a lip channel steel member (C-steel member) or a
light channel steel member. The channel steel member has a pair of flanges extending parallel to
each other and a web being perpendicular to the flanges for connecting the flanges with each
other. Each of the flanges and web constitutes a portion of the nearest diagonal member that
extends in a longitudinal direction of the nearest diagonal member. The web is located to
connect respective ends of the flanges in the width direction with each other.

[0090] Each of the H-steel member and the channel steel member has an unillustrated opening
having a groove-shape and defined by the pair of flanges and the web. For instance, as shown in
Fig. 16, the nearest diagonal member 601 is preferably arranged in such a posture as to allow the
opening to face a sub-reinforcement part 451 between the first main member 51 and a
reinforcement part 401. A narrow region between one end of the nearest diagonal member 601
to be welded to the first main member 51 and the sub-reinforcement part 451 may make it
difficult to perform a welding operation of connecting a portion of the one end of the nearest
diagonal member 601 that is nearer to the sub-reinforcement part 451 to the first main member
51, the portion of the one end of the nearest diagonal member 601 being opposite to another
potion thereof nearer to the connector 75A. In this case, a shaped steel member having the
aforementioned opening is adoptable as the nearest diagonal member 601, and the shaped steel
member is arranged in such a posture as to allow the opening to face the sub-reinforcement part
451. This configuration can more effectively aim at a decrease in workloads required for the
welding operation and at weight reduction than a configuration adopting, as the nearest diagonal
member 601, a member having a cylindrical shape with a closed section. In the nearest diagonal
member 601, the opening is continuous from the one end to another end of the nearest diagonal
member 601. However, the opening may be defined only in, for example, a portion of the
nearest diagonal member 601 between the first main member 51 and the reinforcement part 401.

[0091] The nearest diagonal member 601 is a diagonal member 60 located nearest to the
connector 75A connected to the one end of the first main member 51 among the diagonal

members 60 connecting the first main member 51 and the second main member 52 with each
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other. As shown in Fig. 16, the one end of the nearest diagonal member 601 is connected to a

portion of the first main member 51 that is adjacent to the connector 75A, and the another end of
the nearest diagonal member 601 is connected to the second main member 52. In this way, the
nearest diagonal member 601 connects the first main member 51 and the second main member
52 with each other. The nearest diagonal member 601 is a continuous member linearly and
continuously extending from the first main member 51 to the second main member 52.
Specifically, the nearest diagonal member 601 is made of a single member from the first main
member 51 to the second main member 52.

[0092] The nearest diagonal member 602 is a diagonal member 60 located nearest to the
connector 75A connected to one end of the second main member 52 among the diagonal
members 60 connecting the second main member 52 and the third main member 53 with each
other. The nearest diagonal member 602 has one end connected to a portion of the second main
member 52 that is adjacent to the connector 75A, and another end connected to the third main
member 53. In this way, the nearest diagonal member 602 connects the second main member 52
and the third main member 53 with each other. The nearest diagonal member 602 is a
continuous member linearly and continuously extending from the second main member 52 to the
third main member 53. Specifically, the nearest diagonal member 602 is made of a single
member from the second main member 52 to the third main member 53.

[0093] The nearest diagonal member 603 is a diagonal member 60 located nearest to the
connector 75A connected to one end of the third main member 53 among the diagonal members
60 connecting the third main member 53 and the fourth main member 54 with each other. The
nearest diagonal member 603 has one end connected to a portion of the third main member 53
that is adjacent to the connector 75A, and another end connected to the fourth main member 54.
In this way, the nearest diagonal member 603 connects the third main member 53 and the fourth
main member 54 with each other. The nearest diagonal member 603 is a continuous member
linearly and continuously extending from the third main member 53 to the fourth main member
54. Specifically, the nearest diagonal member 603 is made of a single member from the third
main member 53 to the fourth main member 54.

[0094] The nearest diagonal member 604 is a diagonal member 60 located nearest to the
connector 75A connected to one end of the fourth main member 54 among the diagonal members
60 connecting the fourth main member 54 and the first main member 51 with each other. The
nearest diagonal member 604 has one end connected to a portion of the fourth main member 54
that is adjacent to the connector 75A, and another end connected to the first main member 51. In
this way, the nearest diagonal member 604 connects the fourth main member 54 and the first

main member 51 with each other. The nearest diagonal member 604 is a continuous member
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linearly and continuously extending from the fourth main member 54 to the first main member

51. Specifically, the nearest diagonal member 604 is made of a single member from the fourth
main member 54 to the first main member 51.
[0095] Reinforcement part

Each of the reinforcement parts 40 is a linearly extending pipe (reinforcement pipe) in
the third embodiment as well. However, each of the reinforcement parts 40 may be, for example,
a member having a prism-shape, or a shaped steel member, such as an H-steel member and a
channel steel member. Moreover, each of the reinforcement parts 40 may be a solid member.
[0096] In the third embodiment, the reinforcement parts 40 include a reinforcement part 401, a
reinforcement part 402, a reinforcement part 403, and a reinforcement part 404. The four
reinforcement parts 401 to 404 are respectively arranged at the one end (left end in Fig. 14 and
Fig. 15) of the lattice structure 32 in the longitudinal direction thereof and another end (right end
in Fig. 15) of the lattice structure 32 in the longitudinal direction thereof.
[0097]  Specifically, as shown in Fig. 14 to Fig 17, the reinforcement part 401 has one end 42
and another end 41 in a longitudinal direction thereof, the one end 42 being connected to the
nearest diagonal member 601 and the another end 41 being connected to the second main
member 52. The reinforcement part 401 extends from the nearest diagonal member 601 to the
second main member 52 in the longitudinal direction for connecting the nearest diagonal
member 601 and the second main member 52 with each other. The longitudinal direction of the
reinforcement part 401 is perpendicular to the longitudinal direction of the lattice structure.
Specifically, the longitudinal direction of the reinforcement part 401 indicates a direction
(exemplary first specific direction) perpendicular to the longitudinal direction of the lattice
structure and perpendicular to the central axis L. of the pin insertion hole (axial direction L of the
pin) of the connector 75A.
[0098]  As shown in Fig. 14, the reinforcement part 402 has one end and another end in a
longitudinal direction thereof, the one end being connected to the nearest diagonal member 602
and the another end being connected to the third main member 53. The reinforcement part 402
extends from the nearest diagonal member 602 to the third main member 53 in the longitudinal
direction thereof for connecting the nearest diagonal member 602 and the third main member 53
with each other. The longitudinal direction of the reinforcement part 402 is perpendicular to the
longitudinal direction of the lattice structure. Specifically, the longitudinal direction of the
reinforcement part 402 is perpendicular to the longitudinal direction of the lattice structure and
paralie] to the central axis L of the pin insertion hole (axial direction L of the pin) of the
connector 75A.

[0099] The reinforcement part 403 has one end and another end in a longitudinal direction
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thereof, the one end being connected to the nearest diagonal member 603 and the another end

being connected to the fourth main member 534. The reinforcement part 403 extends from the
nearest diagonal member 603 to the fourth main member 54 in the longitudinal direction thereof
for connecting the nearest diagonal member 603 and the fourth main member 54 with each other.
The longitudinal direction of the reinforcement part 403 is perpendicular to the longitudinal
direction of the lattice structure. Specifically, the longitudinal direction of the reinforcement part
403 indicates a direction (exemplary second specific direction) perpendicular to the longitudinal
direction of the lattice structure and perpendicular to the central axis L of the pin insertion hole
(axial direction L of the pin) of the connector 75A.
{0100] The reinforcement part 404 has one end and another end in a longitudinal direction
thereof, the one end being connected to the nearest diagonal member 604 and the another end
being connected to the first main member 51. The reinforcement part 404 extends from the
nearest diagonal member 604 to the first main member 51 in the longitudinal direction thereof
for connecting the nearest diagonal member 604 and the first main member 51 with each other.
The longitudinal direction of the reinforcement part 404 is perpendicular to the longitudinal
direction of the lattice structure. Specifically, the longitudinal direction of the reinforcement part
404 is perpendicular to the longitudinal direction of the lattice structure and parallel to the central
axis L of the pin insertion hole (axial direction L of the pin} of the connector 75A.
[0101]  Sub-reinforcement part

Each of the sub-reinforcement parts 45 is a linearly extending pipe (sub-reinforcement
pipe). However, each of the sub-reinforcement parts 45 may be, for example, 2 member having a
prism-shape. Each of the sub-reinforcement parts 45 may be made of at least a plate-like
member, a shaped steel member, such as a H-stee]l member and a channel steel member, or a
member having a box shape.
[0102] The sub-reinforcement parts 45 include a sub-reinforcement part 451, a sub-
reinforcement part 452, a sub-reinforcement part 453, and a sub-reinforcement part 454. The
four sub-reinforcement parts 451 to 454 are respectively arranged at the one end (lefi end in Fig.
14 and Fig. 15) of the lattice structure 32 in the longitudinal direction thereof and another end
(right end in Fig. 15) of the lattice structure 32 in the longitudinal direction thereof. More details
will be described below.
[0103] As shown in Fig. 14 to Fig. 17, the sub-reinforcement part 451 has one end 44
connected to the first main member 51 and another end 43 connected to the nearest diagonal
member 601. The sub-reinforcement part 451 extends from the first main member 51 to the
nearest diagonal member 601 in a longitudinal direction thereof for connecting the first main

member 51 and the nearest diagonal member 601 with each other. The sub-reinforcement part
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451 is arranged at such a position as to overlap the reinforcement part 401 when the sub-

reinforcement part 451 is viewed in the longitudinal direction (first specific direction) of the
reinforcement part 401. Specifically, the sub-reinforcement part 451 extends from the first main
member 51 to the nearest diagonal member 601 in a direction parallel to the longitudinal
direction (first specific direction) of the reinforcement part 401. More specifically, in the third
embodiment, a central axis of the reinforcement part 401 and a central axis of the sub-
reinforcement part 451 are substantially on the same straight line L1, as shown in Fig. 17.

[0104] As shown in Fig. 14, the sub-reinforcement part 452 has one end connected to the
second main member 52 and another end connected to the nearest diagonal member 602. The
sub-reinforcement part 452 extends from the second main member 52 to the nearest diagonal
member 602 in a longitudinal direction thereof for connecting the second main member 52 and
the nearest diagonal member 602 with each other. The sub-reinforcement part 452 is arranged at
such a position as to overlap the reinforcement part 402 when the sub-reinforcement part 452 is
viewed in the longitudinal direction of the reinforcement part 402. Specifically, the sub-
reinforcement part 452 extends from the second main member 52 to the nearest diagonal
member 602 in a direction parallel to the longitudinal direction of the reinforcement part 402.
More specifically, in the third embodiment, a central axis of the reinforcement part 402 and a
central axis of the sub-reinforcement part 452 are substantially on the same straight line.

[0105] The sub-reinforcement part 453 has one end connected to the third member 53 and
another end connected to the nearest diagonal member 603. The sub-reinforcement part 453
extends from the third member 53 to the nearest diagonal member 603 in a longitudinal direction
thereof for connecting the third main member 53 and the nearest diagonal member 603 with each
other. The sub-reinforcement part 453 is arranged at such a position as to overlap the
reinforcement part 403 when the sub-reinforcement part 453 is viewed in the longitudinal
direction (second specific direction) of the reinforcement part 403. Specifically, the sub-
reinforcement part 453 extends from the third main member 53 to the nearest diagonal member
603 in a direction parallel to the longitudinal direction (second specific direction) of the
reinforcement part 403. More specifically, in the third embodiment, a central axis of the
reinforcement part 403 and a ceniral axis of the sub-reinforcement part 453 are substantially on
the same straight line.

[0106] The sub-reinforcement part 454 has one end connected to the fourth main member 54
and another end connected to the nearest diagonal member 604. The sub-reinforcement part 454
extends from the fourth main member 54 to the nearest diagonal member 604 in a longitudinal
direction thereof for connecting the fourth main member 54 and the nearest diagonal member

604 with each other. The sub-reinforcement part 454 is arranged at such a position as to overlap
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the reinforcement part 404 when the sub-reinforcement part 454 is viewed in the longitudinal

direction of the reinforcement part 404. Specifically, the sub-reinforcement part 454 extends
from the fourth main member 54 to the nearest diagonal member 604 in a direction parallel to the
longitudinal direction of the reinforcement part 404. More specifically, in the third embodiment,
a central axis of the reinforcement part 404 and a central axis of the sub-reinforcement part 454
are substantially on the same straight line.

[0107] A way of connecting or joining the one end and the another end of each of the
reinforcement parts 40 to the corresponding nearest diagonal member and main member, and a
way of connecting or joining the one end and the another end of each of the sub-reinforcement
parts 45 to the corresponding main member and nearest diagonal member are not particularly
limited. For example, a joining way, such as welding, may be adoptable.

[0108] The lattice structure according to the third embodiment includes the plurality of sub-
reinforcement parts 45 in addition to the plurality of reinforcement parts 40. Specifically, each
of the reinforcement parts 40 and each of the sub-reinforcement parts 45 support the
corresponding one of the nearest diagonal members 601 to 604 at the opposite positions
thereacross. Therefore, the lattice structure according to the third embodiment more effectively
suppresses deformation of each of the nearest diagonal members 601 to 604 than the lattice
structure according to the first and second embodiments including no sub-reinforcement part 45,
and thus has further improved stiffness.

[0109] In the third embodiment, the sub-reinforcement part 45 is arranged at such a position
as to overlap the reinforcement part 40 when the sub-reinforcement part 45 is viewed in the
longitudinal direction of the reinforcement part 40. In this configuration, a load is effectively
transmitted from the reinforcement part 40 to the sub-reinforcement part 45, and a load is
effectively transmitted from the sub-reinforcement part 45 to the reinforcement part 40 in a work
performed by the working machine.

[0110] In the third embodiment, the sub-reinforcement part 451 extends from the first main
member 51 to the nearest diagonal member 601 in a direction parallel to the longitudinal
direction of the reinforcement part 401, and the sub-reinforcement part 453 extends from the
third main member 53 to the nearest diagonal member 603 in a direction parallel to the
longitudinal direction of the reinforcement part 403. In this configuration, the longitudinal
direction of each of the sub-reinforcement parts 451, 453 approximates to a direction in which
buckling deformation of the lattice structure may occur. Accordingly, the buckling strength is
further effectively improved.

[0111] In the third embodiment, connecting the reinforcement part 40 and the sub-

reinforcement part 45 to the corresponding one of the nearest diagonal members 601 1o 604 that
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is the continuous member attains arrangement of the end of the nearest diagonal member nearer

to the connector 75A than the sub-reinforcement part 45. This arrangement achieves a smaller
gap between the end of the nearest diagonal member and the connector 75A (specifically, the pin
insertion hole of the connector 75A). More specifically, in the sideview shown in Fig. 17, this
arrangement can achieve, for example, a shorter distance G between an intersection of a central
axis of the first main member 51 and a central axis of the first nearest diagonal member 601, and
a center of the pin insertion hole of the connector 75A. Accordingly, in the third embodiment, an
effect of the improved buckling strength is obtainable by the first reinforcement part 401 and the
sub-reinforcement part 451 in the coupling unit composed of the pair of connectors 75A, 75B
and therearound. Additionally, the aforementioned triangular configuration (lattice
configuration) or a configuration similar to the lattice configuration in the coupling unit and
therearound can exert an effect of suppressing lowering in the buckling strength.
[0112] In the third embodiment, each of the nearest diagonal members 601 to 604 that is the
continuous member as described above can be made of a single member. A nearest diagonal
member made of a single member can more smoothly transmit a load at the nearest diagonal
member than a nearest diagonal member composed of a plurality of members connected to each
other. This can further effectively improve the stiffness of the lattice structure.
[0113] A load acting on each of the reinforcement part 40 and the sub-reinforcement part 45 is
highly likely to be smaller than a load acting on the nearest diagonal member to which these
parts are connected in a work performed by the working machine. Hence, an outer diameter of
each of the reinforcement part 40 and the sub-reinforcement part 45 can be made smaller than an
outer diameter of the nearest diagonal member. In this case, weight reduction in the lattice
structure is achievable. Furthermore, in this case, each of the reinforcement part 40 and the sub-
reinforcement part 45 having the relatively small diameter is easily connectable to the nearest
diagonal member having the relatively large diameter by using a connection or joining way, e.g.,
welding.
[0114] Modification

Fig. 18 is a perspective view of a portion of each of lattice structures 32, 33 according
to a modification of the third embodiment. In the modification of the third embodiment shown
in Fig. 18, the lattice structure 32 includes a nearest diagonal member 601 having one end which
is not connected to a first main member 51, but is connected to a diagonal member joint 74 of a
connector 76B joined to an end of a first main member 51. Similarly, a lattice structure 33
includes a nearest diagonal member 601 having one end which is not connected to a first main
member 51, but is connected to a diagonal member joint 74 of a connector 76A joined to an end

of the first main member 51. The modification shown in Fig. 18 differs from the lattice structure
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32 (33) shown in Fig. 14 to Fig. 17 in this respect, but the remaining configurations of the

modification are equivalent to those of the lattice structure 32 (33) shown in Fig. 14 to 17.
[0115] In this modification, the one end of each of the two nearest diagonal members 601, 601
is connected to corresponding one of the connector 76A and the connector 76B. Accordingly,
each of the nearest diagonal members 601, 601 can contribute to an ideal lattice configuration in
a coupling unit for coupling the lattice structures 32, 33 to each other. This configuration can
further effectively suppress lowering in the stiffness of each of the lattice structures 32, 33 in the
coupling unit and therearound.
[0116] Lattice structure according to fourth embodiment

Fig. 19 is a perspective view of a main portion of a lattice structure according to a
fourth embodiment. Fig. 20 is a perspective view showing components for use in manufacturing
the lattice structure according to the fourth embodiment. A region occupied by the main portion
shown in Fig. 19 in the lattice structure according to the fourth embodiment corresponds to the
portion in the framed box X VI in Fig. 14.
[0117]  The lattice structure according to the fourth embodiment includes four main members
51 to 54, a plurality of connectors 75A, 75B, a plurality of diagonal members 60, a plurality of
reinforcement parts 40, and a plurality of sub-reinforcement parts 45. As shown in Fig. 19, the
first main member 51 has one end to which the male connector 75B is connected and another end
to which the female connector 75A (not shown) is connected.
[0118] A basic configuration of the lattice structure according to the fourth embodiment
shown in Fig. 19 is similar to that of the lattice structure 32 (33) according to the third
embodiment shown in Fig. 14 to Fig. 17. Hereinafter, the differences between the fourth
embodiment and the third embodiment will be mainly described.
[0119] Reinforcement part and sub-reinforcement part

In the fourth embodiment, the reinforcement parts 40 include a reinforcement part 401,
a reinforcement part 402, a reinforcement part 403, and a reinforcement part 404. Further, the
sub-reinforcement parts 45 include a sub-reinforcement part 451, a sub-reinforcement part 452, a
sub-reinforcement part 453, and a sub-reinforcement part 454. The reinforcement parts 401 to
404 and the sub-reinforcement parts 451 to 454 in the lattice structure according to the fourth
embodiment are provided in substantially the same portions as the portions where the
reinforcement parts 401 to 404 and the sub-reinforcement parts 451 to 454 in the lattice structure
according to the third embodiment shown in Fig. 14 are provided.
[0120] In the fourth embodiment, each of the reinforcement parts 40 constitutes a portion of a
corresponding continuous member 46 to be described below, and each of the sub-reinforcement

parts 45 constitutes another portion of the continuous member 46. More details will be described
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below.

[0121] The lattice structure 32 (33) according to the fourth embodiment shown in Fig. 19
includes a plurality of continuous members 46. The continuous members 46 include a first
continuous member 461, a second continuous member 462, a third continuous member 463, and
a fourth continuous member 464. The continuous members 461 to 464 are respectively provided
near one end of the lattice structure in a longitudinal direction thereof and near another end of the
lattice structure in the longitudinal direction thereof.

[0122] In the fourth embodiment, each of the continuous members 46 is a linearly extending
single pipe as shown in Fig. 20, but may be a linearly extending solid member. The continuous
member 46 may be a linearly extending plate-like member, or a linearly extending shaped steel
member, such as an H-steel member and a channel steel member.

[0123] The first continuous member 461 is located in a portion corresponding to the portion
where the reinforcement part 401 and the sub-reinforcement part 451 in the third embodiment
shown in Fig 14 to Fig. 17 are located. The second continuous member 462 (not shown) is
located in a portion corresponding to the portion where the reinforcement part 402 and the sub-
reinforcement part 452 in the third embodiment are located. The third continuous member 463
(not shown) is located in a portion corresponding to the portion where the reinforcement part 403
and the sub-reinforcement part 453 in the third embodiment are located. The fourth continuous
member 464 (not shown) is located in a portion corresponding to the portion where the
reinforcement part 404 and the sub-reinforcement part 454 in the third embodiment are located.
More details will be described below.

[0124] As shown in Fig. 19 and Fig. 20, the first continuous member 461 linearly and
continuously extends from the first main member 51 to the second main member 52 in a
longitudinal direction (first specific direction) of the first continuous member, and is made of a
single member. The second continuous member 462 linearly and continuously extends from the
second main member 52 to the third main member 53 in a longitudinal direction of the second
continuous member, and is made of a single member. The third continuous member 463 linearly
and continuously extends from the third main member 53 to the fourth main member 54 in a
longitudinal direction (second specific direction) of the third continuous member, and is made of
a single member. The fourth continuous member 464 finearly and continuously extends from the
fourth main member 54 to the first main member 51 in a longitudinal direction of the fourth
continuous member, and is made of a single member.

[0125]  As shown in Fig. 19, the continuous member 461 includes the reinforcement part 401,
the sub-reinforcement part 451, and an intermediate section 60C located therebetween. In the

continuous member 461, the reinforcement part 401, the intermediate section 60C, and the sub-
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reinforcement part 451 are arranged in this order in the longitudinal direction of the continuous

member 461.

[0126] The reinforcement part 401 constitutes a portion of the continuous member 461, the
portion including an end of the continuous member 461 that is connected to the second main
member 52. Specifically, the reinforcement part 401 extends, in the continuous member 461,
from the intermediate section 60C to the second main member 52.

[0127] The sub-reinforcement part 451 constitutes another portion of the continuous member
461, the another portion including another end of the continuous member 461 that is connected
to the first main member 51. Specifically, the sub-reinforcement part 451 extends, in the
continuous member 461, from the first main member 51 to the intermediate section 60C.

[0128]  Although unillustrated, each of the continuous members 462 to 464 has the same
configuration as the continuous member 461. Specifically, the reinforcement part 402
constitutes a portion of the continuous member 462, the portion including an end of the
continuous member 462 that is connected to the third main member 53. More specifically, the
reinforcement part 402 extends, in the continuous member 462, from an intermediate section
60C to the third main member 53. The sub-reinforcement part 452 constitutes another portion of
the continuous member 462, the another portion including another end of the continuous member
462 that is connected to the second main member 52. Specifically, the sub-reinforcement part
452 extends, in the continuous member 462, from the second main member 52 to the
intermediate section 60C.

[0129]  The reinforcement part 403 constitutes a portion of the continuous member 463, the
portion including an end of the continuous member 463 that is connected to the fourth main
member 54. Specifically, the reinforcement part 403 extends, in the continuous member 463,
from an intermediate section 60C to the fourth main member 54. The sub-reinforcement part
453 constitutes another portion of the continuous member 463, the another portion including
another end of the continuous member 463 that is connected to the third main member 53.
Specifically, the sub-reinforcement part 453 extends, in the continuous member 463, from the
third main member 53 to the intermediate section 60C.

[0130] The reinforcement part 404 constitutes a portion of the continuous member 464, the
portion including an end of the continuous member 464 that is connected to the first main
member 51. Specifically, the reinforcement part 404 extends, in the continuous member 464,
from an intermediate section 60C to the first main member 51. The sub-remforcement part 454
constitutes another portion of the continuous member 464, the another portion including another
end of the continuous member 464 that is connected to the fourth main member 54. Specifically,

the sub-reinforcement part 454 extends, in the continuous member 464, from the fourth main
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member 54 to the intermediate section 60C.

[0131] Nearest diagonal member

The diagonal members 60 in the lattice structure according to the fourth embodiment
include a plurality of nearest diagonal members 601 to 604 respectively located in portions
similar to those in the third embodiment.
{0132] In the fourth embodiment, each of the nearest diagonal members 601 to 604 includes:
the intermediate section 60C included in the continuous member 46; a first member 60A
connected to the intermediate section 60C and extending from the intermediate section 60C to a
certain main member 50; and a second member 60B connected to the intermediate section 60C
and extending from the intermediate section 60C to another main member 50 adjacent to the
certain main member 50. Hereinafter, more details will be described.
[0133] The nearest diagonal member 601 is arranged so that one end of the nearest diagonal
member 601 is connected to the first main member 51 and another end of the nearest diagonal
member 601 is connected to the second main member 52. In this way, the nearest diagonal
member 601 connects the first main member 51 and the second main member 52 with each other.
As shown in Fig. 19, the nearest diagonal member 601 includes: an intermediate section 60C
(located between the reinforcement part 401 and the sub-reinforcement part 451) included in the
continuous member 461; a first member 60A connected to the intermediate section 60C and
extending from the intermediate section 60C to the first main member 51; and a second member
60B connected to the intermediate section 60C and extending from the intermediate section 60C
to the second main member 52.
[0134]  Although unillustrated, each of the nearest diagonal member 602 to 604 has the same
configuration as the nearest diagonal member 601.
[0135] Specifically, the nearest diagonal member 602 is arranged so that one end of the
nearest diagonal member 602 is connected to the second main member 52 and another end of the
nearest diagonal member 602 is connected to the third main member 53. In this way, the nearest
diagonal member 602 connects the second main member 52 and the third main member 53 with
each other. The nearest diagonal member 602 includes: an intermediate section 60C (located
between the reinforcement part 402 and the sub-reinforcement part 452) included in the
continuous member 462; a first member 60A connected to the intermediate section 60C and
extending from the intermediate section 60C to the second main member 52; and a second
member 60B connected to the intermediate section 60C and extending from the intermediate
section 60C to the third main member 53.
[0136] The nearest diagonal member 603 is arranged so that one end of the nearest diagonal

member 603 is connected to the third main member 53 and another end of the nearest diagonal
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member 603 is connected to the fourth main member 54. In this way, the nearest diagonal

member 603 connects the third main member 53 and the fourth main member 54 with each other.
The nearest diagonal member 603 includes: an intermediate section 60C (located between the
reinforcement part 403 and the sub-reinforcement part 453) included in the continuous member
463; a first member 60A connected to the intermediate section 60C and extending from the
intermediate section 60C to the third main member 53; and a second member 60B connected to
the intermediate section 60C and extending from the intermediate section 60C to the fourth main
member 54.

[0137] The nearest diagonal member 604 is arranged so that one end of the nearest diagonal
member 604 is connected to the fourth main member 54 and another end of the nearest diagonal
member 604 is connected to the first main member 51. In this way, the nearest diagonal member
604 connects the fourth main member 54 and the first main member 51 with each other. The
nearest diagonal member 604 includes: an intermediate section 60C (located between the
reinforcement part 404 and the sub-reinforcement part 454) included in the continuous member
464; a first member 60A connected to the intermediate section 60C and extending from the
intermediate section 60C 1o the fourth main member 54; and a second member 60B connected to
the intermediate section 60C and extending from the intermediate section 60C to the first main
member 51.

[0138] The one end of each of the nearest diagonal members 601 to 604 (one end of the first
member 60A) is connected to the corresponding main member 50 at a position in a portion of the
main member 50 that is adjacent to the connector 75B, for example as shown in Fig. 19.
However, the one end of each of the nearest diagonal members 601 to 604 (one end of the first
member 60A) may be connected to the connector 75B in place of the main member 50.

[0139] In the fourth embodiment shown in Fig. 19 and 20, each of the first member 60A and
the second member 60B is a cylindrical member (cylindrical pipe). At least one of the first
member 60A and the second member 60B may be, for example, a plate-like member, a member
having a prism-shape, or a shaped steel member, such as an H-steel member and a channel steel
member. Alternatively, at least one of the first member 60A and the second member 60B may be
a solid member instead of a pipe.

[0140] For instance, in a case where the first member 60A is a H-steel member or a channel
steel member, the first member 60A is preferably arranged in such a posture as to allow an
unillustrated opening formed in the H-steel member or the channel steel member to face the sub-
reinforcement part 451 in Fig. 19. A narrow region between the one end of the first member 60A
to be welded to the first main member 51 and the sub-reinforcement part 451 may make it

difficult to perform a welding operation of connecting a portion of the one end of the first
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member 60A that is closer to the sub-reinforcement part 451 to the first main member 51, the

portion of the one end of the first member 60A being opposite to another potion thereof that is
closer to the connector 75B. In this case, a shaped steel member having the aforementioned
opening is adoptable as the first member 60A, and the shaped steel member is arranged in such a
posture as to allow the opening to face the sub-reinforcement part 451. This configuration can
more effectively aim at a decrease in workloads required for the welding operation and at weight
reduction than a configuration adopting, as the first member 60A, a member having a cylindrical
shape with a closed section.

[0141]  As described above, in the fourth embodiment, the reinforcement part 40 constitutes a
portion of the continuous member 46, and the sub-reinforcement part 45 constitutes another
portion of the continuous member 46. Further, each of the nearest diagonal members 601 to 604
includes the intermediate section 60C included in the continuous member 46, and the first
member 60A and the second member 60B each connected to the intermediate section. Therefore,
for instance, as shown in Fig. 19, the end of the first nearest diagonal member 601 is arrangeable
to be nearer to the connector 75B than the sub-reinforcement part 451. This arrangement
achieves a smaller gap between the end of the nearest diagonal member 601 and the connector
75B (specifically, a pin insertion hole of the connector 75B). Accordingly, in the fourth
embodiment, an effect of the improved buckling strength is obtainable by the reinforcement part
40 and the sub-reinforcement part 45 in the coupling unit and therearound. Additionally, the
aforementioned triangular configuration (lattice configuration) or a configuration similar to the
lattice configuration in the coupling unit and therearound can exert an effect of suppressing
lowering in the buckling strength.

[0142] Moreover, in the fourth embodiment, adoption of the configuration including the first
member 60A and the second member 60B each connected to the intermediate section 60C of the
continuous member 46 succeeds in forming the continuous member 46 including the
reinforcement part 40 and the sub-reinforcement part 45 by a single member. A continuous
member 46 made of a single member can more effectively suppress a decrease in a dimensional
accuracy of the continuous member 46 in the longitudinal direction thereof than a continuous
member 46 composed of a plurality of members connected to each other. For instance, this
configuration can easily ensure accuracy of a distance between the connector 75B connected to
the first main member 51 and the connector 75B connected to the second main member 52,
specifically, accuracy of a distance between pin insertion holes of the connectors 75B, 75B.
[0143] In the fourth embodiment, the first member 60A is arranged at such a position as to
overlap the second member 60B when the first member 60A is viewed in a longitudinal direction

of the second member 60B. In this configuration, a load is effectively transmitted from the first
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member 60A to the second member 60B, and a load is effectively transmitted from the second

member 60B to the first member 60A in a work performed by the working machine.
[0144] Specifically, a longitudinal direction of the first member 60A is parallel to the
longitudinal direction of the second member 60B. In this configuration, a load is further
effectively transmitted from the first member 60A to the second member 60B, and a load is
further effectively transmitted from the second member 60B to the first member 60A in a work
performed by the working machine. More specifically, in the fourth embodiment, a central axis
of the first member 60A and a central axis of the second member 60B are substantially on the
same straight line L2, as shown in Fig. 19.
[0145]  First modification

Fig. 21 is a perspective view of a portion of a lattice structure according to a first
modification of the fourth embodiment. In the first modification, as shown in Fig. 21, a nearest
diagonal member 601 includes a first member 60A which is a member having a prism-shape and
a second member 60B which is a cylindrical pipe. The remaining configurations in the first
modification are equivalent to those in the fourth embodiment shown in Fig. 19 and Fig. 20.
[0146]  Second modification

Fig. 22 is a perspective view of a portion of a lattice structure according to a second
modification of the fourth embodiment. In the second modification shown in Fig. 22, a lattice
structure 32 includes a nearest diagonal member 601 having one end which is not connected to a
first main member 51, but is connected to a diagonal member joint 74 of a connector 76B joined
to an end of the first main member 51. Similarly, a lattice structure 33 includes a nearest
diagonal member 601 having one end which is not connected to a first main member 51, but is
connected to a diagonal member joint 74 of a connector 76A joined to an end of the first main
member 51. The one end of each of the two nearest diagonal members 601, 601 is connected 1o
corresponding one of the connector 76A and the connector 76B. Accordingly, each of the nearest
diagonal members 601, 601 can contribute to an ideal lattice configuration in a coupling unit for
coupling the lattice structures 32, 33 to each other. This configuration can effectively suppress
Jowering in the stiffness of ecach of the lattice structures 32, 33 in the coupling unit and
therearound.
[0147] In the second modification, the nearest diagonal member 601 includes a first member
60A which is a plate-like member and a second member 60B which is a cylindrical pipe. The
remaining configurations in the second modification are equivalent to those in the fourth
embodiment shown in Fig. 19 and Fig. 20.
[0148] Lattice structure according to fifth embodiment

Fig. 23 is a sideview of a main portion of a lattice structure according to a fifth
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embodiment. Fig. 24 is a sideview showing components for use in manufacturing the lattice

structure according to the fifth embodiment. A region occupied by the main portion shown in
Fig. 23 in the lattice structure according to the fifth embodiment corresponds to the portion in the
framed box XVI in Fig. 14.
[0149]  The lattice structure according to the fifth embodiment includes four main members
51 to 54, a plurality of connectors 75A, 75B, a plurality of diagonal members 60, a plurality of
reinforcement parts 40, and a plurality of sub-reinforcement parts 45. As shown in Fig. 23, the
first main member 51 has one end to which the female connector 75A is connected and another
end to which the male connector 75B (not shown) is connected.
[0150] A basic configuration of the lattice structure according to the fifth embodiment shown
in Fig. 23 is similar to that of the lattice structure 32 (33) according to the third embodiment
shown in Fig. 14 to Fig. 17. Hereinafter, the differences between the fifth embodiment and the
third embodiment will be mainly described.
[0151] Nearest diagonal member

The diagonal members 60 in the lattice structure according to the fifth embodiment
include a plurality of nearest diagonal members 601 to 604 respectively located in portions
similar to those in the third embodiment.
[0152] In the fifth embodiment, each of the nearest diagonal members 601 to 604 is a
continuous member linearly and continuously extending from one of two adjacent main
members to the other of the main members. Specifically, each of the nearest diagonal members
601 to 604 is made of a single member from one of two adjacent main members to the other of
the main members. Each of the nearest diagonal members 601 to 604 is a linearly extending
single pipe, but may be a linearly extending solid member. The continuous member 46 may be a
linearly extending plate-like member, or a linearly extending shaped steel member, such as an H-
steel member and a channel! steel member. Hereinafter, more details will be described.
[0153] The nearest diagonal member 601 is arranged so that one end of the nearest diagonal
member 601 is connected to the first main member 51 and another end of the nearest diagonal
member 601 is connected to the second main member 52. In this way, the nearest diagonal
member 601 connects the first main member 51 and the second main member 52 with each other.
The nearest diagonal member 601 is a continuous member made of a single member linearly and
continuously extending from the first main member 51 to the second main member 52.
[0154]  Although unillustrated, each of the nearest diagonal member 602 to 604 has the same
configuration as the nearest diagonal member 601.
[0155]1 Specifically, the nearest diagonal member 602 is arranged so that one end of the

nearest diagonal member 602 is connected to the second main member 32 and another end of the
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nearest diagonal member 602 is connected to the third main member 53. In this way, the nearest

diagonal member 602 connects the second main member 52 and the third main member 53 with
each other. The nearest diagonal member 602 is a continuous member made of a single member
linearly and continuously extending from the second main member 52 to the third main member
53.
[0156] The nearest diagonal member 603 is arranged so that one end of the nearest diagonal
member 603 is connected to the third main member 53 and another end of the nearest diagonal
member 603 is connected to the fourth main member 54. In this way, the nearest diagonal
member 603 connects the third main member 53 and the fourth main member 54 with each other.
The nearest diagonal member 603 is a continuous member made of a single member linearly and
continuously extending from the third main member 53 to the fourth main member 54.
[0157] The nearest diagonal member 604 is arranged so that one end of the nearest diagonal
member 604 is connected to the fourth main member 54 and another end of the nearest diagonal
member 604 is connected to the first main member 51. In this way, the nearest diagonal member
604 connects the fourth main member 54 and the first main member 51 with each other. The
nearest diagonal member 604 is a continuous member made of a single member linearly and
continuously extending from the fourth main member 54 to the first main member 51.
[0158] Reinforcement part and sub-reinforcement part

In the fifth embodiment, the reinforcement parts 40 include a reinforcement part 401, a
reinforcement part 402, a reinforcement part 403, and a reinforcement part 404. Further, the sub-
reinforcement parts 45 include a sub-reinforcement part 451, a sub-reinforcement part 452, a
sub-reinforcement part 453, and a sub-reinforcement part 454. The reinforcement parts 401 to
404 and the sub-reinforcement parts 451 to 454 in the lattice structure according to the fifth
embodiment are provided in substantially the same portions as the portions where the
reinforcement parts 401 to 404 and the sub-reinforcement parts 451 to 454 in the lattice structure
according to the third embodiment shown in Fig. 14 are provided.
[0159] In the fifth embodiment, each of the reinforcement parts 40 constitutes a portion of a
corresponding reinforcement continuous member 47 to be described below, and each of the sub-
reinforcement parts 45 constitutes another portion of the reinforcement continuous member 47.
More details will be described below.
[0160] A lattice structure 32 (33) according to the fifth embodiment shown in Fig. 23 includes
a plurality of reinforcement continuous members 47. The reinforcement continuous members 47
include a reinforcement continuous member 471, a reinforcement continuous member 472, a
reinforcement continuous member 473, and a reinforcement continuous member 474, The

reinforcement continuous members 471 to 474 are respectively provided near one end of the
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lattice structure in a longitudinal direction thereof and near another end of the lattice structure in

the longitudinal direction thereof.

[0161] In the fifth embodiment, each of the reinforcement continuous members 47 is a
linearly extending single pipe as shown in Fig. 24, but may be a linearly extending solid member.
The reinforcement continuous member 47 may be a linearly extending plate-like member, or a
linearly extending shaped steel member, such as an H-steel member and a channel steel member.
[0162] As shown in Fig. 23 and Fig. 24, the reinforcement continuous member 471 linearly
and continuously extends from the first main member 51 to the second main member 52 in a
longitudinal direction (first specific direction) of the reinforcement continuous member, and is
made of a single member. The reinforcement continuous member 472 linearly and continuously
extends from the second main member 52 to the third main member 53 in a longitudinal
direction of the reinforcement continuous member, and is made of a single member. The
reinforcement continuous member 473 linearly and continuously extends from the third main
member 33 to the fourth main member 54 in a longitudinal direction (second specific direction)
of the reinforcement continuous member, and is made of a single member. The reinforcement
continuous member 474 linearly and continuously extends from the fourth main member 54 to
the first main member 51 in a longitudinal direction of the reinforcement continuous member,
and is made of a single member. The longitudinal direction of the reinforcement continuous
member 47 is perpendicular to the longitudinal direction of the lattice structure.

[0163] As shown in Fig. 23, the reinforcement continuous member 471 includes the
reinforcement part 401, the sub-reinforcement part 451, and an intermediate section 48 located
therebetween. In the reinforcement continuous member 471, the reinforcement part 401, the
intermediate section 48, and the sub-reinforcement part 451 are located in this order in the
longitudinal direction of the reinforcement continuous member 471. The reinforcement
continuous member 471 has a through hole 91 penetrating the reinforcement continuous member
471 in a direction intersecting the longitudinal direction of the reinforcement continuous member
471. The direction intersecting in the aforementioned manner corresponds to the longitudinal
direction of the nearest diagonal member 601. The through hole 91 is formed in the intermediate
section 48. The reinforcement part 401 constitutes a portion of the reinforcement continuous
member 471, the portion of the reinforcement continuous member 471 extending from the
nearest diagonal member 601 to the second main member 52. The sub-reinforcement part 451
constitutes another portion of the reinforcement continuous member 471, the another portion of
the reinforcement continuous member 471 extending from the first main member 51 to the
nearest diagonal member 601. Fach of the reinforcement continuous members 472 to 474 has

the same configuration as the reinforcement continuous member 471.

37



W7982
[0164] The reinforcement continuous member 472 includes the reinforcement part 402, the

sub-reinforcement part 452, and an intermediate section 48 located therebetween. In the
reinforcement continuous member 472, the reinforcement part 402, the intermediate section 48,
and the sub-reinforcement part 452 are located in this order in the longitudinal direction of the
reinforcement continuous member 472. The reinforcement continuous member 472 has a
through hole 91 penetrating the reinforcement continuous member 472 in a direction intersecting
the longitudinal direction of the reinforcement continuous member 472. The direction
intersecting in the aforementioned manner corresponds to the longitudinal direction of the
nearest diagonal member 602. The through hole 91 is formed in the intermediate section 48.
The reinforcement part 402 constitutes a portion of the reinforcement continuous member 472,
the portion of the reinforcement continuous member 472 extending from the nearest diagonal
member 602 to the third main member 53. The sub-reinforcement part 452 constitutes another
portion of the reinforcement continuous member 472, the another portion of the reinforcement
continuous member 472 extending from the second main member 52 to the nearest diagonal
member 602.

[0165]  The reinforcement continuous member 473 includes the reinforcement part 403, the
sub-reinforcement part 453, and an intermediate section 48 located therebetween. In the
reinforcement continuous member 473, the reinforcement part 403, the intermediate section 48,
and the sub-reinforcement part 453 are located in this order in the longitudinal direction of the
reinforcement continuous member 473. The reinforcement continuous member 473 has a
through hole 91 penetrating the reinforcement continnous member 473 in a direction intersecting
the longitudinal direction of the reinforcement continuous member 473. The direction
intersecting in the aforementioned manner corresponds to the longitudinal direction of the
nearest diagonal member 603. The through hole 91 is formed in the intermediate section 48.
The reinforcement part 403 constitutes a portion of the reinforcement continuous member 473,
the portion of the reinforcement continuous member 473 extending from the nearest diagonal
member 603 to the fourth main member 54. The sub-reinforcement part 453 constitutes another
portion of the reinforcement continuous member 473, the another portion of the reinforcement
continuous member 473 extending from the third main member 53 to the nearcst diagonal
member 603.

[0166] The reinforcement continuous member 474 includes the reinforcement part 404, the
sub-reinforcement part 454, and an intermediate section 48 located therebetween. In the
reinforcement continuous member 474, the reinforcement part 404, the intermediate section 48,
and the sub-reinforcement part 454 are located in this order in the longitudinal diréction of the

reinforcement continuous member 474. The reinforcement continuous member 474 has a
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through hole 91 penetrating the reinforcement continuous member 474 in a direction intersecting

the longitudinal direction of the reinforcement continuous member 474. The direction
intersecting in the aforementioned manner corresponds to the Jongitudinal direction of the
nearest diagonal member 604, The through hole 91 is formed in the intermediate section 48.
The reinforcement part 404 constitutes a portion of the reinforcement continuous member 474,
the portion of the reinforcement continuous member 474 extending from the nearest diagonal
member 604 to the first main member 51. The sub-reinforcement part 454 constitutes another
portion of the reinforcement continuous member 474, the another portion of the reinforcement
continuous member 474 extending from the fourth main member 54 to the nearest diagonal
member 604.
[0167]  As shown in Fig. 23 and Fig. 24, the nearest diagonal member 601 is inserted in the
through hole 91 of the reinforcement continuous member 471 and arranged in such a manner as
to intersect the reinforcement continuous member 471. Although unillustrated, the nearest
diagonal member 602 is inserted in the through hole 91 of the reinforcement continuous member
472 and arranged in such a manner as to intersect the reinforcement continuous member 472.
The nearest diagonal member 603 is inserted in the through hole 91 of the reinforcement
continuous member 473 and arranged in such a manner as to intersect the reinforcement
continuous member 473. The nearest diagonal member 604 is inserted in the through hole 91 of
the reinforcement continuous member 474 and arranged in such a manner as to intersect the
reinforcement continuous member 474.
[0168] Modification

Fig. 25 is a sideview of a portion of a lattice structure according to a modification of
the fifth embodiment. Fig. 26 is a sideview showing components for use in manufacturing the
lattice structure according to the modification of the fifth embodiment.
[0169] The lattice structure according to the modification of the fifth embodiment shown in
Fig. 25 differs from the lattice structure shown in Fig. 23 in that each of nearest diagonal
members 601 to 604 is formed with a through hole 92 in which a corresponding reinforcement
continuous member 47 is inserted. The remaining configurations of the lattice structure
according to the modification shown in Fig. 25 are equivalent to those of the lattice structure
shown in Fig. 23 except the aforementioned difference.
[0170] In the modification, each of the nearest diagonal members 601 to 604 has the through
hole 92 in an intermediate section 610 of the nearest diagonal member in a longitudinal direction
thereof. The through hole 92 penetrates each of the nearest diagonal members 601 to 604 in a
direction intersecting the longitudinal direction of the nearest diagonal member. The direction

intersecting in the aforementioned manner corresponds to a longitudinal direction of the
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reinforcement continuous member 47. In contrast, the reinforcement continuous member 47 in

the modification excludes the through hole 91 shown in Fig. 23.

[0171]  As shown in Fig. 25 and Fig. 26, the reinforcement continuous member 47 includes a
reinforcement part 40, a sub-reinforcement part 45, and an intermediate section 48 located
therebetween. In the reinforcement continuous member 47, the reinforcement part 40, the
intermediate section 48, and the sub-reinforcement part 45 are located in this order in the
longitudinal direction of the reinforcement continuous member 47. The intermediate section 48
of the reinforcement continuous member 47 is to fit in the through hole 92 of the corresponding
nearest diagonal member.

[0172]  As shown in Fig. 25 and Fig. 26, a reinforcement continuous member 471 is inserted in
the through hole 92 of the nearest diagonal member 601 and arranged in such a manner as to
intersect the nearest diagonal member 601. Although unillustrated, a reinforcement continuous
member 472 is inserted in the through hole 92 of the nearest diagonal member 602 and arranged
in such a manner as to intersect the nearest diagonal member 602. A reinforcement continuous
member 473 is inserted in the through hole 92 of the nearest diagonal member 603 and arranged
in such a manner as to intersect the nearest diagonal member 603. A reinforcement continuous
member 474 is inserted in the through hole 92 of the nearest diagonal member 604 and arranged
in such a manner as to intersect the nearest diagonal member 604.

[0173]  As described above, in the fifth embodiment shown in Fig. 23, ecach of the nearest
diagonal members 601 to 604 is inserted in the through hole 91 of the comesponding
reinforcement continuous member 47 and arranged in such a manner as to intersect the
reinforcement continuous member 47. Besides, in the modification shown in Fig. 25, the
reinforcement continuous member 47 is inserted in the through hole 92 of the corresponding
nearest diagonal member and arranged in such a manner as to intersect the nearest diagonal
member. Therefore, for instance, as shown in Fig. 23 and 25, the end of the nearest diagonal
member 601 is arrangeable nearer to the connector 75A than the end of sub-reinforcement part
451. This arrangement achieves a smaller gap between the end of the nearest diagonal member
601 and the connector 75A (specifically, a pin insertion hole of the connector 75A). More
specifically, in the sideview shown in each of Fig. 23 and Fig 25, this arrangement can achieve,
for example, a shorter distance G between an intersection of a central axis of the first main
member 51 and a central axis of the nearest diagonal member 601, and a center of the pin
insertion hole of the connector 75A. Accordingly, an effect of the improved buckling strength is
obtainable by the reinforcement part 40 and the sub-reinforcement part 45 in the coupling unit
and therearound. Additionally, the aforementioned triangular configuration (lattice

configuration) or a configuration similar to the lattice configuration in the coupling unit and
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therearound can exert an effect of suppressing lowering in the buckling strength.

[0174] Each of the nearest diagonal members 601 to 604 and the reinforcement continuous
member 47 in the fifth embodiment and the modification thereof has a cross-section being
continuous from the one end to the another end thereof without being divided. This
configuration can effectively transmit a load from the one end to the another end of each of the
nearest diagonal members 601 to 604 and the reinforcement continuous member 47, or from the
another end to the one end thereof, and further easily ensure the stiffness.
[0175] Besides, as shown in Fig. 23 and Fig. 25, the configuration where one of the members
is inserted in the through hole 91 or the through hole 92 of the other of the members can avoid an
increase in the number of components, and further suppress occurrence of relative positional
displacement between each of the nearest diagonal members 601 to 604 and the reinforcement
continuous member 47 corresponding to the nearest diagonal member.
[0176] In the fifth embodiment shown in Fig. 23, each of the nearest diagonal members 601 to
604 has a substantially uniform cross-section from the one end to the another end thereof. This
configuration can further effectively transmit a load acting on, for example, the nearest diagonal
member 601 to the first main member 51 and the connector 75A near the first main member in a
work performed by the working machine.
[0177} In the modification shown in Fig. 25, the reinforcement continuous member 47 has a
substantially uniform cross-section from the one end to the another end thereof. This
configuration can suppress occurrence of a strain (e.g., welding strain) in the reinforcement
continuous member 47 in manufacturing of the lattice structure.
[0178] Lattice structure according to sixth embodiment

Fig. 27 is a perspective view of a main portion of a lattice structure according to a sixth
embodiment, and Fig. 28 is a sideview thereof. A region occupied by the main portion shown in
cach of Fig. 27 and Fig. 28 in the lattice structure according to the sixth embodiment corresponds
to the portion in the framed box XVI in Fig. 14.
[0179] The lattice structure according to the sixth embodiment includes four main members
51 to 54, a plurality of connectors 75A, 75B, a plurality of diagonal members 60, and a plurality
of reinforcement parts 40. As shown in Fig. 27 and 28, the first main member 51 has one end to
which the male connector 75B is connected and another end to which the female connector 75A
{not shown) is connected.
[0180]  The reinforcement parts 40 in the sixth embodiment include, in the same manner as in
the third embodiment shown in Fig. 14, a reinforcement part 401, a reinforcement part 402, a
reinforcement part 403, and a reinforcement part 404. These reinforcement parts 401 to 404 are

respectively arranged at one end of the lattice structure 32 in a longitudinal direction thereof and
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another end of the lattice structure 32 in the longitudinal direction thereof. Each of the

reinforcement parts 40 in the sixth embodiment is a linearly extending pipe (reinforcement pipe)
in the same manner as in the third embodiment shown in Fig. 14. However, each of the
reinforcement parts 40 may be, for example, a member having a prism-shape, or a shaped steel
member, such as an H-steel member and a channel steel member. Moreover, each of the
reinforcement parts 40 may be a solid member.
[0181] A basic configuration of the lattice structure according to the sixth embodiment shown
in Fig. 27 and Fig. 28 is similar to that of the lattice structure 32 (33) according to the third
embodiment shown in Fig. 14 to Fig. 17. Hereinafier, the differences between the sixth
embodiment and the third embodiment will be mainly described.
[0182] Diagonal member

Each of the diagonal members 69 linearly extends so as to be inclined with respect to
the longitudinal direction of the lattice structure according to the sixth embodiment as well.
Fach of the diagonal members 60 is made of a single pipe except nearest diagonal members 601
to 604 to be described below. Each of the diagonal members 60 has one end in a longitudinal
direction (axial direction) thereof and another end opposite the one end in the longitudinal
direction. Each diagonal member 60 connects two adjacent main members among the four main
members with each other. The diagonal members 60 include the plurality of nearest diagonal
members 601 to 604 in the same manner as in the third embodiment.
[0183] Nearest diagonal member

The four nearest diagonal members 601 to 604 are located near one end of a lattice
structure 32 in the longitudinal direction thereof and near another end of the lattice structure 32
in the longitudinal direction thereof. Each of Fig. 27 and Fig. 28 illustrates only the nearest
diagonal member 601 while omitting the illustration of the remaining nearest diagonal members
602 to 604.
[0184] In the sixth embodiment, each of the nearest diagonal members 601 to 604 includes a
diagonal member main body 60D and an interposition member 60E. The diagonal member main
body 60D is a member linearly extending from one main member 50 of the two adjacent
members 50 toward the other main member 50 of the two adjacent members. The interposition
member 60E is interposed between the corresponding diagonal member main body 60D and the
other main member 50. The diagonal member main body 60D is, for example, a linearly
extending single pipe, but may be a linearly extending solid member. Alternatively, the diagonal
member main body 60D may be a linearly extending plate-like member, or a linearly extending
shaped steel member, such as an H-steel member and a channel steel member.

[0185] The interposition member 60E has an interposition member main body 620, a diagonal
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member main body connection part 61, a reinforcement connection part 62, and a main member

connection part 63. The interposition member main body 620 has, for example, a triangular
shape in a sideview as shown in Fig. 28, but the shape of the interposition member main body
620 is not limited to the triangular shape. The interposition member main body 620 is, for
example, a plate-like member, but may be, for example, a shaped steel member, such as an H-
steel member and a channel steel member, or a pipe. One end of the corresponding diagonal
member main body 60D is connected to the diagonal member main body connection part 61.
One end of the corresponding reinforcement part 40 is connected to the reinforcement
connection part 62. The main member connection part 63 is connected to the other main
member 50.

[0186] A connection or joining way, e.g., welding, is used to connect or join the diagonal
member main body connection part 61 and the one end of the diagonal member main body 60D
to each other, connect or join the reinforcement connection part 62 and the one end of the
reinforcement part 40 to each other, and connect or join the main member connection part 63 and
the main member 50 to each other, but the connection or joining way is not limited to the
welding.

[0187] For instance, the nearest diagonal member 601 includes, as shown in Fig. 27 and Fig.
28, a diagonal member main body 60D extending from the second main member 52 toward the
first main member S1, and an interposition member 60E interposed between the diagonal
member main body 60D and the first main member 51. The main member connection part 63 of
the nearest diagonal member 601 is connected to a portion of the main member 51 that is
adjacent to the connector 75B. The diagonal member main body 60D of the nearest diagonal
member 601 has one end connected to the diagonal member main body connection part 61 of the
nearest diagonal member 601. The reinforcement part 401 has one end connected to the
reinforcement connection part 62 of the nearest diagonal member 601.

[0188]  Although unillustrated, each of the nearest diagonal members 602 to 604 has the same
configuration as the nearest diagonal member 601. The nearest diagonal member 602 includes a
diagonal member main body 60D extending from the third main member 53 toward the second
main member 52, and an interposition member 60E interposed between the diagonal member
main body 60D and the second main member 52. The main member connection part 63 of the
nearest diagonal member 602 is connected to a portion of the second main member 52 that is
adjacent to the connector 75B. The diagonal member main body 60D of the nearest diagonal
member 602 has one end connected to the diagonal member main body connection part 61 of the
nearest diagonal member 602. The reinforcement part 402 has one end connected to the

reinforcement connection part 62 of the nearest diagonal member 602.
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[0189] Similarly, the nearest diagonal member 603 includes a diagonal member main body

60D extending from the fourth main member 54 toward the third main member 53, and an
interposition member 60F interposed between the diagonal member main body 60D and the third
main member 53. The main member connection part 63 of the nearest diagonal member 603 is
connected to a portion of the third main member 53 that is adjacent to the connector 75B. The
diagonal member main body 60D of the nearest diagonal member 603 has one end connected to
the diagonal member main body connection part 61 of the nearest diagonal member 603. The
reinforcement part 403 has one end connected to the reinforcement connection part 62 of the
nearest diagonal member 603.

[0190] The nearest diagonal member 604 includes a diagonal member main body 60D
extending from the first main member 51 toward the fourth main member 54, and an
interposition member 60F interposed between the diagonal member main body 60D and the
fourth main member 54. The main member connection part 63 of the nearest diagonal member
604 is connected to a portion of the fourth main member 54 that is adjacent to the connector 75B.
The diagonal member main body 60D of the nearest diagonal member 604 has one end
connected to the diagonal member main body connection part 61 of the nearest diagonal member
604. The reinforcement part 404 has one end connected to the reinforcement connection part 62
of the nearest diagonal member 604.

[0191] In the sixth embodiment, each of the nearest diagonal members includes the
interposition member 60E having the three connection parts 61 to 63. Therefore, as shown in Fig.
28, this configuration achieves, for example, a smaller gap between the end of the nearest
diagonal member 601 (specifically, the end of the interposition member 60E) and the connector
75B (specifically, a pin insertion hole of the connector 758). More specifically, in the sideview
shown in Fig. 28, this configuration can achieve, for example, a shorter distance G between an
intersection of a central axis of the first main member 51 and a central axis of the diagonal
member main body 60D of the nearest diagonal member 601, and a center of the pin insertion
hole of the connector 75B. Accordingly, an effect of the improved buckling strength is
obtainable by the reinforcement part 401 in the coupling unit and therearound. Additionally, the
aforementioned triangular configuration (lattice configuration) or a configuration similar to the
lattice configuration in the coupling unit and therearound can exert an effect of suppressing
lowering in the buckling strength.

[0192]  The summary of the sixth embodiment is described heretofore, and the configuration in
the sixth embodiment will be described below in more detail. Hereinafter, the nearest diagonal
member 601 will be mainly described, but the remaining nearest diagonal members 602 to 604

have the same configuration.
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[0193] As shown in Fig. 27 and Fig. 28, the interposition member main body 620 of the

interposition member 60E has a diagonal member continuous part 65 being continuous from the
diagonal member main body connection part 61 to the first main member 51 in a direction
parallel to a longitudinal direction of the diagonal member main body 60D. The diagonal
member continuous part 65 has a leading end connected to the first main member 51. In this
manner, a load acting on the diagonal member main body 60D of the nearest diagonal member
601 in a work performed by the working machine is continuously and effectively transmittable to
the first main member 51 and the connector 75B therearound via the diagonal member
continuous part 65 of the interposition member 60E.

[0194] Besides, the interposition member main body 620 of the interposition member 60E
further has a reinforcement continuous part 66 being continuous from the reinforcement
connection part 62 to the first main member 51 in a direction parallel to a longitudinal direction
(exemplary first specific direction) of the reinforcement part 401. In this manner, a load acting
on the reinforcement part 401 in a work performed by the working machine is continuously and
effectively transmittable to the first main member 51 via the reinforcement continuous part 66 of
the interposition member 60E. The reinforcement continuous part 66 has a leading end
connected to the first main member 51 at a position farther away from the connector 75B than
the leading end of the diagonal member continuous part 65 in the longitudinal direction of the
first main member 51.

[0195} The interposition member main body 620 of the interposition member 60E further has
a bridge part 67 extending along the first main member 51 for bridging the leading end of the
diagonal member continuous part 65 and the leading end of the reinforcement continuous part 66.
The bridge part 67 provided in this manner can improve the stiffness of the interposition member
60E.

[0196] The interposition member main body 620 has a hole 68H defined by the diagonal
member continuous part 65, the reinforcement continuous part 66, and the bridge part 67
thereamong. Specifically, the interposition member 60E has the diagonal member continuous
part 65, the reinforcement continuous part 66, and the bridge part 67 in necessary portions in
view of the load transmission and stiffness improvement, and further has the hole 68H in view of
the weight reduction.

[0197] Moreover, as shown in Fig. 27 and Fig. 28, the diagonal member main body
connection part 61 has a welding surface 615 which is flat for welding the one end of the
diagonal member main body 60D, and the reinforcement connection part 62 has a welding
surface 62S which is flat for welding the one end of the reinforcement part 401. This

configuration can more effectively improve the operability of the welding operation and improve
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the welding quality than a configuration with a welding surface having a curving shape, such as

the side surface of a pipe.
[0198] For instance, Japanese unexamined patent publication No. SHO 58-65850 discloses a
truss structure joint. The truss structure joint is aimed at joining a main pipe and a branch pipe of
the truss structure to each other, and has a plurality of bulge parts for welding the branch pipe
thereto, a part of or whole of the bulge parts being linearly connected to each other. As shown in
Fig. 6 of Japanese unexamined patent publication No. SHO 58-65850, each of the bulge parts
has a space inside, and thus the bulge part to which one end of the pipe is connected does not
necessarily have high stiffness.
[0199] In contrast, in the embodiment, each of the diagonal member main body connection
part 61 and the reinforcement connection part 62 is made of a plate-like member (member
having a flat-plate shape), and is connected to the interposition member main body 620. This
configuration is advantageous in the stiffness in terms of no space between each of the diagonal
member main body connection part 61 and the reinforcement connection part 62, and the
interposition member main body 620.
[0200] Moreover, the truss structure joint in Japanese unexamined patent publication No.
SHO 58-65850 that includes the bulge parts each having the complicated shape faces difficulty
to manufacture so that a central axis of the branch pipe intersects a central axis of the main pipe.
Furthermore, the truss structure joint gradually curves as a portion to be welded to the main pipe
is longer in the longitudinal direction and in the cross-sectional direction of the main pipe, and
accordingly the workability of the welding becomes worse. As a result, a problem of a welding
strain is likely to occur. From these perspectives, it is difficult to manufacture the truss structure
joint so that the central axis of the branch pipe intersects the central axis of the main pipe.
[02011 In contrast, in the sixth embodiment shown in Fig. 27 and Fig. 28, the main member
connection part 63 of the interposition member 60E and the main member 50 define a straight
connection portion therebetween, and the one end of the diagonal member main bedy 60D is
welded to the welding surface 61S which is flat and the one end of the reinforcement part 401 is
welded to the welding surface 62S which is flat. Accordingly, the welding is easily executable,
and the problem of the welding strain is unlikely to occur. Consequently, a configuration for the
aforementioned smaller distance G (the distance G between the intersection of the central axis of
the first main member 51 and the central axis of the nearest diagonal member 601, and the center
of the pin insertion hole of the connector 75B) is accurately attainable.
[0202]  First modification

Fig. 29 is a sideview showing components of a lattice structure according to a first

modification of the sixth embodiment. In the first modification shown in Fig. 29, a diagonal
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member main body connection part 61 has a welding surface 615 mostly perpendicular or

substantially perpendicular to a longitudinal direction of a diagonal member main body 60D.
This configuration can further improve the operability of the welding operation and improve the
welding quality.
[0203] Second modification

Fig. 30 is a sideview of a portion of a lattice structure according to a second
modification of the sixth embodiment. In the second modification shown in Fig. 30, a diagonal
member main body connection part 61 and a reinforcement connection part 62 are formed of an
integrally continuous member. In this case, a welding operation of welding the diagonal member
main body connection part 61 and the reinforcement connection part 62 formed of the integrally
continuous member to an interposition member main body 620 can be continuously performed,
and accordingly, the operability of the welding operation is improvable. Furthermore, such
continuous welding suppresses remaining of an unwelded portion which has been left unwelded,
and hence the welding quality is improvable.
[0204] Third modification

Fig. 31 is a sideview showing components of a lattice structure according to a third
modification of the sixth embodiment. In the third modification shown in Fig. 31, a diagonal
member main body connection part 61 has a welding surface 61S mostly perpendicular or
substantially perpendicular to a longitudinal direction of a diagonal member main body 60D, and
the diagonal member main body connection part 61 and a reinforcement connection part 62 are
formed of an integrally continuous member. In the third modification, the welding surface 618 is
substantially perpendicular to the longitudinal direction of the diagonal member main body 60D,
and a welding surface 62S is substantially perpendicular to a longitudinal direction of a
reinforcement part 40. This configuration can further improve the workability of the welding
operation and further improve the welding quality.
[0205]1  Fourth modification

Fig. 32 is a perspective view of a portion of a lattice structure according to a fourth
modification of the sixth embodiment, and Fig. 33 is a sideview thereof. Although the main
member connection part 63 of the interposition member 60E is joined to an outer peripheral
surface of the main member 50 through welding in the embodiment shown in Fig. 27, a main
member connection part 63 of an interposition member 60E in the fourth modification shown in
Fig. 32 and Fig. 33 is connected to a main member 50 in the following manner.
[0206]  As shown in Fig. 32 and Fig. 33, a first main member 51 has an insertion part 63h
having at least one of a groove and a hole in which a portion of the interposition member 60E is

inserted. The insertion part 63h may be, for example, a through hole penetrating the first
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member 51 in a radial direction thereof, or a groove recessed in a portion on an outer periphery

of the first main member 51 in the radial direction thereof.
[0207] The main member connection part 63 of the interposition member 60E is fixedly
attached to the first main member 51 by using a connection or joining way, ¢.g., welding, in a
state where at least a portion of the main member connection part 63 is inserted in the insertion
part 63h.
[0208] In the fourth modification, the interposition member 60E is fixedly attachable to the
first main member 51 in the state where at least the portion of the main member connection part
63 of the interposition member 60F is inserted in the insertion part 63H. This configuration
facilitates a positioning operation of deciding relative positions between the first main member
51 and the interposition member 60E in the fixing and attaching operation, and accordingly
improve accuracy of the relative positions and further improve the operability of the fixing and
attaching operation.
[0209] In the fourth modification, the main member connection part 63 of the interposition
member 60F is weldable and fixedly attachable to the opposite portions of the main member 51
(upper portion and lower portion of the first main member 51 in Fig. 33) in the radial direction
thereof in the state of being inserted in the insertion part 63h of the first main member 51. In this
case, the integrality of the first main member 51 and the interposition member 60E is further
increased, resulting in further improvement of the strength.
[0210] Lattice structure according to seventh embodiment

Fig. 34 is a perspective view of a portion of a lattice structure according to a seventh
embodiment, and Fig. 35 is a sideview thereof. A region occupied by a main portion showﬁ in
each of Fig. 34 and Fig. 35 in the lattice structure according to the seventh embodiment
corresponds to the portion in the framed box XV1 in Fig. 14.
{02111 A basic configuration of the lattice structure according to the seventh embodiment
shown is similar to that of the lattice structure according to the sixth embodiment shown in Fig.
27 and Fig. 28. Accordingly, hereinafter, the differences between the lattice structure according
to the seventh embodiment between the lattice structure according to the sixth embodiment will
be mainly described. The main differences are seen in the configuration of an interposition
member 60E. More details will be described below.
[0212] In the lattice structure according to the seventh embodiment shown in Fig. 34 and Fig.
35, the interposition member 60F has an interposition member main body 620, a diagonal
member main body connection part 61, a reinforcement connection part 62, and a main member
connection part 63, in the same manner as in the sixth embodiment. The interposition member

main body 620 has a diagonal member continuous part 65, a reinforcement continuous part 66,
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and a first bridge part 671.

[0213] The diagonal member continuous part 65 is continuous from the diagonal member
main body connection part 61 to a first main member 51 in a direction parallel to a longitudinal
direction of a diagonal member main body 60D. The diagonal member continuous part 65 has a
leading end connected to the first main member 51. The reinforcement continuous part 66 is
continuous from the reinforcement connection part 62 to the diagonal member continuous part
65 in a direction parallel to a longitudinal direction of a reinforcement part 40. The
reinforcement continuous part 66 has a leading end connected to the diagonal member
continuous part 65. The first bridge part 671 is located closer to a second main member 52
(closer to the reinforcement connection part 62 in Fig. 35) than a specific position where the
leading end of the reinforcement continuous part 66 is connected to the diagonal member
continuous part 65 for bridging the diagonal member continuous part 65 and the reinforcement
continuous part 66.

[0214] In the seventh embodiment, a load acting on the diagonal member main body 60D of a
nearest diagonal member 601 in a work performed by the working machine is continuously and
effectively transmittable to the first main member 51 and a connector 75B adjacent thereto via
the diagonal member continuous part 65 of the interposition member 60E. Moreover, a load
acting on the reinforcement part 40 is continuously and effectively transmittable to the first main
member 51 via the reinforcement continuous part 66 of the interposition member 60L.
Furthermore, the first bridge part 671 bridging the diagonal member continuous part 65 and the
reinforcement continuous part 66 can improve the stiffness of the interposition member 60E.
[0215] In the seventh embodiment, the interposition member main body 620 of the
interposition member 60F further has a second bridge part 672 and a third bridge part 673. The
second bridge part 672 is located farther away from the connector 75B than the leading end of
the reinforcement continuous part 66 in the longitudinal direction of the first main member 51
for bridging the diagonal member continuous part 65 and the first main member 51. The third
bridge part 673 extends along the first main member for bridging the leading end of the diagonal
member continuous part 65 and a leading end of the second bridge part 672 (where the second
bridge part 672 is connected to the first main member 51). The bridge parts 672, 673 provided in
this manner further enhances the stiffness of the interposition member 60E.

[0216] In the seventh embodiment, the interposition member main body 620 has a hole 681H
defined by the diagonal member continuous part 65, the reinforcement continuous part 66, and
the first bridge part 671 thereamong. Specifically, the interposition member 60E has the
diagonal member continuous part 65, the reinforcement continuous part 66, and the first bridge

part 671 in necessary portions in view of improvement in the load transmission and stiffness, and
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further has the hole 681H in view of the weight reduction. Additionally, the interposition

member main body 620 has a hole 682H defined by the diagonal member continuous part 65, the
second bridge part 672, and the third bridge part 673 thereamong. Specifically, the interposition
member 60F has the diagonal member continuous part 65, the second bridge part 672, and the
third bridge part 673 in necessary portions in view of improvement in the load transmission and
stiffness, and further has the hole 682H in view of the weight reduction.
[0217]  Although the diagonal member continuous part 65, the reinforcement continuous part
66, and the first bridge part 671 in the interposition member main body 620 of the interposition
member 60E form a triangular shape (inverted triangular shape) in the sideview shown in Fig. 35
in the seventh embodiment, the formed shape is not limited to the triangular shape.
[0218] First modification

Fig. 36 is a perspective view of a portion of a lattice structure according to a first
modification of the seventh embodiment, and Fig. 37 is a sideview thereof. In the first
modification shown in Fig. 36 and Fig. 37, a diagonal member main body connection part 61 and
a reinforcement connection part 62 are formed of an integrally continuous member. The
diagonal member main body connection part 61 has a welding surface 61S mostly perpendicular
or substantially perpendicular to a longitudinal direction of a diagonal member main body 60D.
[0219] Second modification

Fig. 38 is a sideview of a portion of a laftice structure according to a second
modification of the seventh embodiment. The second modification of the seventh embodiment
has a connection or joining configuration similar to that of the fourth modification of the sixth
embodiment shown in Fig. 32 and Fig. 33.
[0220]  As shown in Fig. 38, a first main member 51 has an insertion part 63h having at least
one of a groove and a hole in which a portion of an interposition member 60E is inserted. The
insertion part 63h may be, for example, a through hole penetrating the first member 51 in a radial
direction thereof, or a groove recessed in a portion on an outer periphery of the first main
member 51 in the radial direction thereof. The interposition member 60E has a main member
connection part 63 fixedly attached to the first main member 51 by using a connection or joining
way, e.g., welding, in a state where at least a portion of the main member connection part 63 is
inserted in the insertion part 63h.
[0221]  Other modifications

Although the crane is shown as a working machine in the examples of the
embodiments, the working machine of the present invention is not limited to the crane, and any
other working machine is adaptable as long as the machine includes a lattice structure.

[0222]  Although the lattice structure serves as a member constituting a portion of the boom 3
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of the working machine in the examples of the embodiments, the lattice structure according to

the present invention is adaptable to a member constituting another portion of the working
machine, such as the jib 4, and the struts 6, 7 as well.

{0223]  Although the lower traveling body 1 serves as the base body in the examples of the
embodiments, the base body is not limited thereto. The base body may not travel on the ground
or may be fixed to the ground.

[0224]  Although the crane 100 serving as the working machine includes the jib 4, the mast 5,
and the struts 6, 7 in the embodiments, the present invention is adoptable for a working machine
excluding the jib 4, the mast 5, and the structs 6, 7.

[0225] Although the main members 50 composing a portion of each of the lattice structures 32,
33 according the embodiments are arranged in paralle] to each other in their respective axial
directions, the arrangement is not limited thereto. The main members in the present invention
cover main members with their respective axial directions which are not parallel to each other
like a part of the main members 50 constituting each of the lattice structures 31, 34 (boom
members 31, 34) according to the embodiments. In other words, the main members may be
arranged in such a posture that at least one of the main members is inclined in an axial direction
thereof at an angle to the longitudinal direction of the lattice structure, e.g., in such a manner that
the entirety of the lattice structure forms a pyramid-like shape or a truncated cone-like shape.
[0226] Each of the main member 50, the diagonal member 60, and the reinforcement part 40
may be a pipe, but is not limited thereto. At least one of the main member 50, the diagonal
member 60, and the reinforcement part 40 may be made of, for example, a solid rod-like member,
a plate-like member, or a cylindrical member, such as a shaped steel member.

[0227] The working machine according to the embodiments includes the mast 5 as shown in
Fig. 1, but the configuration of the working machine is not limited to this aspect. The working
machine may include a gantry in place of the mast 5. Alternatively, the working machine may
include both the mast 5 and the gantry.

[0228] The working machine according to the embodiments includes the plurality of winches
mounted on the upper slewing body 2, but the arrangement of the winches is not limited to this
aspectl. At least one of the winches may be mounted on a boom.

[0229] The bridge part 67 is excludable in the sixth embodiment. This exclusion can
contribute to weight reduction in the interposition member 60E and reduction in the welding
portion between the first main member 51 and the interposition member 60L.

[02307 In the seventh embodiment, at least one of the first bridge part 671, the second bridge
part 672, and the third bridge part 673 may be excludable. The exclusion can contribute to

weight reduction in the interposition member 60E. Moreover, exclusion of the third bridge part
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673 can lead to reduction in the welding portion between the first main member 51 and the

interposition member 60E.

[02311 As described heretofore, provided are a lattice structure and a working machine
including the same, the lattice structure including a reinforcement part for suppressing lowering
in buckling strength in a coupling unit for coupling two lattice structures to each other and
therearound, and being capable of suppressing an increase in a distance between ends of two
adjacent diagonal members nearest to the coupling unit.

[0232] Provided is a lattice structure constituting a portion of a working machine and
detachably couplable to another lattice structure adjacent to the lattice structure. The lattice
structure includes: a plurality of main members extending along a longitudinal direction of the
lattice structure and arranged at intervals in a direction perpendicular to the longitudinal
direction; a plurality of diagonal members each extending so as to be inclined with respect to the
longitudinal direction, each of the diagonal members connecting two main members among the
plurality of main members with each other; a plurality of connectors respectively connected to
ends of the main members in the longitudinal direction thereof; and at least one reinforcement
part. The main members include a first main member and a second main member. The
connectors include a first connector connected to an end of the first main member and a second
connector connected to an end of the second main member. The diagonal members include a
plurality of first diagonal members connecting the first main member and the second main
member with each other, the first diagonal members including a first nearest diagonal member
located nearest to the first connector. The at least one reinforcement part includes a first
reinforcement part extending from the first nearest diagonal member fo the second main member
or the second connector in a first specific direction for connecting the first nearest diagonal
member, and the second main member or the second connector with each other.

[0233]  The lattice structure where the first reinforcement part is connected to the first nearest
diagonal member eliminates the need to arrange the end of the first reinforcement part between
the end of the nearest diagonal member and the first connector. Accordingly, the one end of the
first nearest diagonal member can be nearer to the first connector. This configuration, even
including the first reinforcement part, can suppress an increase in the distance between the ends
of the two diagonal members, i.e., the distance between the end of the nearest diagonal member
of the lattice structure and the end of the nearest diagonal member of the another lattice structure.
As a result, an effect of the improved buckling strength is obtainable by the first reinforcement
part in the coupling unit and therearound. Additionally, the aforementioned triangular
configuration (lattice configuration) or a configuration similar to the lattice configuration in the

coupling unit and therearound can exert an effect of suppressing lowering in the buckling
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strength.

[0234] In the lattice structure, the first nearest diagonal member preferably has one end
connected to the first connector and another end connected to the second main member so that
the first nearest diagonal member connects the first main member and the second main member
with each other.

[0235] In this aspect, the one end of the first nearest diagonal member is connected to the first
connector. Thus, the first nearest diagonal member contributes to an ideal lattice structure in the
coupling unit (specifically, a portion of the coupling unit corresponding to the first connector)
between the lattice structure and the another lattice structure. This configuration can effectively
suppress lowering in the stiffness of the lattice structure in the coupling unit and therearound.
[0236] In the lattice structure, the first specific direction is preferably perpendicular to the
longitudinal direction of the lattice structure.

[0237] In this aspect, the longitudinal direction (first specific direction} of the first
reinforcement part is perpendicular to the longitudinal direction of the lattice structure, and
approximates to the direction in which the buckling deformation of the lattice structure may
occur. Accordingly, the buckling strength is further effectively improved.

[0238] In the lattice structure, it is preferable that the main members further include a third
main member and a fourth main member, the first main member and the second main member
are respectively disposed, when the lattice structure is viewed in the longitudinal direction
thereof, at positions corresponding to two adjacent vertices among four vertices of a
quadrangular shape, and the third main member and the fourth main member are disposed at
positions corresponding to remaining two vertices among the four vertices. The connectors
preferably further include a third connector connected to an end of the third main member and a
fourth connector connected to an end of the fourth main member. The diagonal members
preferably include a plurality of second diagonal members connecting the third main member
and the fourth main member with each other, the second diagonal members including a second
nearest diagonal member located nearest to the third connector. The at least one reinforcement
part preferably further includes a second reinforcement part extending from the second nearest
diagonal member to the fourth main member or the fourth connector in a second specific
direction for connecting the second nearest diagonal member, and the fourth main member or the
fourth connector with each other.

[0239] In the aspect, the first member and the second main member respectively disposed at
positions corresponding to the two adjacent vertices among the four vertices of the quadrangular
shape are supported by the first nearest diagonal member and the first reinforcement part, and the

third main member and the fourth main member disposed at positions corresponding to the
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remaining two vertices among the four vertices are supported by the second nearest diagonal

member and the second reinforcement part. Accordingly, the portions of the lattice structure
corresponding to the respective opposite sides of the quadrangular shape thereof are reinforced in
a good balance.

[0240] In the lattice structure, the second nearest diagonal member preferably has one end
connected 1o the third connector and another end connected to the fourth main member so that
the second nearest diagonal member connects the third main member and the fourth main
member with each other.

[0241] In this aspect, the one end of the second nearest diagonal member is connected to the
third connector. Thus, the second nearest diagonal member contributes to the ideal lattice
structure in the coupling unit (specifically, a portion of the coupling unit corresponding to the
third connector) between the lattice structure and the another lattice structure. This configuration
can further suppress lowering in the stiffness of the lattice structure in the coupling unit and
therearound.

[0242] In the lattice structure, the second specific direction is preferably perpendicular to the
longitudinal direction of the lattice structure.

[0243] In this aspect, the longitudinal direction (second specific direction) of the second
reinforcement part is perpendicular to the longitudinal direction of the lattice structure, and
approximates to the direction in which the buckling deformation of the lattice structure may
occur. Accordingly, the buckling strength is further effectively improved.

[0244] The lattice structure preferably further includes a sub-reinforcement part for
connecting the first main member and the first nearest diagonal member with each other.

[0245] The lattice structure according to this aspect includes the sub-reinforcement part for
connecting the first embodiment and the first nearest diagonal member with each other in
addition to the first reinforcement part for connecting the first nearest diagonal member, and the
second main member or the second connector with each other. That is to say, the first
reinforcement part and the sub-reinforcement part support the first nearest diagonal member at
the opposite positions across the first nearest diagonal member. Therefore, in this aspect, the
lattice structure more effectively suppresses the deformation of the first nearest diagonal member
than a lattice structure including no sub-reinforcement part, and thus has further improved
stiffness.

[0246] In the lattice structure, the sub-reinforcement part is preferably arranged at such a
position as to overlap the first reinforcement part when the sub-reinforcement part is viewed in
the first specific direction.

[0247] In this aspect, a load is effectively transmitted from the first reinforcement part to the
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sub-reinforcement part, and a load is effectively transmitted from the sub-reinforcement patt to

the first reinforcement part in a work performed by the working machine.

[0248] In the lattice structure, the sub-reinforcement part preferably extends from the first
main member to the first nearest diagonal member in a direction parallel to the first specific
direction.

[0249] In this aspect, the longitudinal direction of the sub-reinforcement part is parallel to the
longitudinal direction (first specific direction) of the first reinforcement part. Hence, a load is
further effectively transmitted from the first reinforcement part to the sub-reinforcement part,
and a load is further effectively transmitted from the sub-reinforcement part to the first
reinforcement part in a work performed by the working machine. Particularly, the longitudinal
direction of the sub-reinforcement part is more preferably perpendicular to the longitudinal
direction of the lattice structure. In this case, the longitudinal direction of the sub-reinforcement
part approximates to the direction in which the buckling deformation of the lattice structure may
occur. Accordingly, the buckling strength is further effectively improved.

[0250] In the lattice structure, the first nearest diagonal member may be a continuous member
continuously extending from the first main member or the first connector fo the second main
member, the first reinforcement part may have one end and another end in the first specific
direction, and the one end being connected to the first nearest diagonal member and the another
end being connected to the second main member or the second connector. The sub-
reinforcement part may have one end connected to the first main member and another end
connected to the first nearest diagonal member.

[0251] In this aspect, connecting the first reinforcement part and the sub-reinforcement part to
the first nearest diagonal member that is the continuous member attains arrangement of the end
of the first nearest diagonal member nearer to the first connector than the sub-reinforcement part.
This arrangement achieves a smaller gap between the end of the first nearest diagonal member
and the first connector (specifically, the pin insertion hole of the first connector). Accordingly, in
the aspect, an effect of the improved buckling strength is obtainable by the first reinforcement
part and the sub-reinforcement part in the coupling unit and therearound. Additionally, the
aforementioned triangular configuration (lattice configuration) or a configuration similar to the
lattice configuration in the coupling unit and therearound can exert an effect of suppressing
lowering in the buckling strength.

[0252] In this aspect, the first nearest diagonal member that is the continuous member as
described above can be made of a single member. A first nearest diagonal member made of a
single member can more smoothly transmit a load at the first nearest diagonal member than a

first nearest diagonal member composed of a plurality of members connected to each other. This
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can further effectively improve the stiffness of the lattice structure.

[0253] A load acting on each of the first reinforcement part and the sub-reinforcement part is
highly likely to be smaller than a load acting on the first nearest diagonal member in a work
performed by the working machine. Hence, an outer diameter of each of the first reinforcement
part and the sub-reinforcement part can be made smaller than an outer diameter of the first
nearest diagonal member. In this case, weight reduction in the lattice structure is achievable.
Furthermore, in this case, each of the first reinforcement part and the sub-reinforcement part
having the relatively small diameter is easily connectable to the first nearest diagonal member
having the relatively large diameter.

[0254] In the lattice structure, for example, the sub-reinforcement part may be made of a pipe.
The sub-reinforcement part may be made of at least a plate-like member, a shaped steel member,
or a member having a box shape.

[0255] A sub-reinforcement part made of at least a plate-like member is easier to manufacture
and can lead to greater cost reduction than a sub-reinforcement part made of a pipe. For instance,
a sub-reinforcement part made of a shaped steel member, such as an H-steel member and a
channel steel member, can more effectively improve the strength than the sub-reinforcement part
made of the plate-like member. A sub-reinforcement part made of a member having a box shape
can more effectively improve the strength and achieve greater weight reduction than the sub-
reinforcement part made of the plate-like member.

[0256] In the lattice structure, the first reinforcement part may constitute a portion of a
continuous member continuously extending from the first main member to the second main
member or the second connector in the first specific direction, the portion including an end of the
continuous member that is connected to the second main member or the second connector. The
sub-reinforcement part may constitute another portion of the continuous member, the another
portion including another end of the continuous member that is connected to the first main
member. The first nearest diagonal member may include: an intermediate section included in the
continuous member and located between the first reinforcement part and the sub-reinforcement
part; a first member connected to the intermediate section and extending from the intermediate
section to the first main member or the first connector; and a second member connected to the
intermediate section and extending from the intermediate section to the second main member.
[0257]7 In this aspect, the first reinforcement part constitutes a portion of the continuous
member and the sub-reinforcement part constitutes another portion of the continuous member.
Further, the first nearest diagonal member includes the intermediate section included in the
continuous member, and the first member and the second member each connected to the

intermediate section. Therefore, the end of the first nearest diagonal member is arrangeable
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nearer to the first connector than the sub-reinforcement part. This arrangement achieves a

smaller gap between the end of the first nearest diagonal member and the first connector
(specifically, the pin insertion hole of the first connector). Accordingly, in the aspect, an effect of
the improved buckling strength is obtainable by the first reinforcement part and the sub-
reinforcement part in the coupling unit and therearound. Additionally, the aforementioned
triangular configuration (lattice configuration) or a configuration similar to the lattice
configuration in the coupling unit and therearound can exert an effect of suppressing lowering in
the buckling strength.

[0258] Moreover, in this aspect, adoption of the configuration including the first member and
the second member each connected to the intermediate section of the continuous member
succeeds in forming the continuous member including the reinforcement part and the sub-
reinforcement part by a single member. A continuous member made of a single member can
more effectively suppress a decrease in a dimensional accuracy of the continuous member in the
longitudinal direction thereof than a continuous member composed of a plurality of members
connected to each other. This configuration can easily ensure accuracy of a distance between the
first connector and the second connector, specifically, a distance between the pin insertion hole
of the first connector and the pin insertion hole of the second connector.

[0259] Furthermore, in this aspect, the first nearest diagonal member is formed by connecting
the first member and the second member to the intermediate section. Here, the length of each of
the three elements can be made shorter than an entire fength of the first nearest diagonal member.
The first nearest diagonal member having this configuration is more advantageous in the
buckling strength than a first nearest diagonal member made of a single member. Accordingly,
the weight reduction can be also aimed by decreasing a cross-sectional area of the first nearest
diagonal member.

[0260] In the lattice structure, the first member is preferably arranged at such a position as to
overlap the second member when the first member is viewed in a longitudinal direction of the
second member.

[0261] In this aspect, a load is effectively transmitted from the first member to the second
member, and a load is effectively transmitted from the second member to the first member in a
work performed by the working machine.

[0262] In the lattice structure, a longitudinal direction of the first member is preferably
parallel to the longitudinal direction of the second member.

[0263] In this aspect, a load is further effectively transmitted from the first member to the
second member, and a load is further effectively transmitted from the second member to the first

member in a work performed by the working machine.
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[0264] In the lattice structure, for example, the first member may be made of a pipe. The first

member may be made of at least a plate-like member, a shaped steel member, or a member
having a box shape.

[0265] A first member made of at least a plate-like member is easier to manufacture and leads
to greater cost reduction than a first member made of a pipe. A first member made of a shaped
steel member, such as an H-steel member and a channel steel member, can more effectively
improve the strength than the first member made of the plate-like member. A first member made
of a member having a box shape can more effectively improve the strength and achieve greater
weight reduction than the first member made of the plate-like member.

[0266] In the lattice structure, the first nearest diagonal member is preferably a continuous
member continuously extending from the first main member or the first connector to the second
main member. The first reinforcement part preferably constitutes a portion of a reinforcement
continuous member continuously extending from the first main member to the second main
member or the second connector in the first specific direction, the portion of the reinforcement
continuous member extending from the first nearest diagonal member to the second main
member or the second connector. The sub-reinforcement part preferably constitutes another
portion of the reinforcement continuous member, the another portion of the reinforcement
continuous member extending from the first main member to the first nearest diagonal member.
One member of the reinforcement continuous member and the first nearest diagonal member
preferably has a through hole penetrating the one member in a direction intersecting a
longitudinal direction of the one member, and the other member of the reinforcement continuous
member and the first nearest diagonal member is preferably inserted in the through hole and
arranged to intersect the one member.

[0267] In this aspect, the other member is inserted in the through hole and arranged in such a
manner as to intersect the one member. Thus, the end of the first nearest diagonal member is
arrangeable nearer to the first connector than the sub-reinforcement part. This arrangement
achieves a smaller gap between the end of the first nearest diagonal member and the first
connector (specifically, the pin insertion hole of the first connector). Accordingly, in the aspect,
an effect of the improved buckling strength is obtainable by the first reinforcement part and the
sub-reinforcement part in the coupling unit and therearound. Additionally, the aforementioned
triangular configuration (lattice configuration) or a configuration similar to the lattice
configuration in the coupling unit and therearound can exert an effect of suppressing lowering in
the buckling strength.

[0268] In this aspect, each of the first nearest diagonal member and the reinforcement

continuous member has a cross-section being continucus from the one end to the another end
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thereof without being divided. This configuration can effectively transmit a load from the one

end to the another end of each of the first nearest diagonal member and the reinforcement
continuous member, or from the another end to the one end thereof, and further easily ensure the
stiffness.

[0269] Besides, the configuration where the other member is inserted in the through hole
formed in the one member can avoid an increase in the number of components, and further
suppress occurrence of relative positional displacement between the first nearest diagonal
member and the corresponding reinforcement continuous member. Specifically, for instance, in
adoption of a configuration where the reinforcement continuous member has the through hole in
which the first nearest diagonal member is inserted, the first nearest diagonal member can have a
substantially uniform cross-section from the one end to the another end thereof. This
configuration can more effectively transmit a load acting on the first nearest diagonal member to
the first main member or the first connector in a work performed by the working machine. In
contrast, in adoption of a configuration where the first nearest diagonal member has the through
hole in which the reinforcement continuous member is inserted, the reinforcement continuous
member can have a substantially uniform cross-section from the one end to the another end
thereof. This configuration can suppress occurrence of a strain (e.g., welding strain) in the
reinforcement continuous member in manufacturing of the lattice structure.

[0270] In the lattice structure, the first nearest diagonal member preferably includes: a
diagonal member main body extending from the second main member toward the first main
member and the first connector; and an interposition member interposed between the diagonal
member main body and at least one of the first main member and the first connector, and having
a portion connected to at least one of the first main member and the first connector. The
interposition member preferably has a diagonal member main body connection part to which one
end of the diagonal member main body is connected and a reinforcement connection part to
which one end of the first reinforcement part is connected.

[0271] In this configuration, the interposition member having the three connection parts is
provided. Specifically, the provided interposition member has: the connection part connected to
at least one of the first main member and the first connector; the diagonal member main body
connection part; and the reinforcement connection part. This configuration achieves a smaller
gap between the end of the first nearest diagonal member (i.e., the end of the interposition
member) and the first connector (specifically, the pin insertion hole of the first connector).
Accordingly, in the aspect, an effect of the improved buckling strength is obtainable by the first
reinforcement part and the sub-reinforcement part in the coupling unit and therearound.

Additionally, the aforementioned triangular configuration (lattice configuration) or a
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configuration similar to the lattice configuration in the coupling unit and therearound can exert

an effect of suppressing lowering in the buckling strength.

{0272] In the lattice structure, the interposition member preferably has a diagonal member
continuous part being continuous from the diagonal member main body connection part to at
least one of the first main member and the first connector in a direction parallel to a longitudinal
direction of the diagonal member main body.

10273] In this aspect, a load acting on the diagonal member main body of the first nearest
diagonal member in a work performed by the working machine is continuously and effectively
transmittable to the first main member or the first connector via the diagonal member continuous
part of the interposition member.

[0274}] In the lattice structure, the interposition member preferably has a reinforcement
continuous part being continuous from the reinforcement connection part to the first main
member in a direction parallel to a longitudinal direction of the first reinforcement part.

[0275] In this aspect, a load acting on the first reinforcement part in a work performed by the
working machine is continuously and effectively transmittable to the first main member via the
reinforcement continuous part of the interposition member.

[0276] In the lattice structure, the interposition member preferably has: a diagonal member
continuous part being continuous from the diagonal member main body connection part to at
least one of the first main member and the first connector in a direction parallel to a longitudinal
direction of the diagonal member main body, and being configured to have a leading end
connected to at least one of the first main member and the first connector; a remforcement
continuous part being continuous from the reinforcement connection part to the first main
member in a direction parallel to a longitudinal direction of the first reinforcement part, and
being configured to have a leading end connected to the first main member at a position farther
away from the first connector than the leading end of the diagonal member continuous part in the
longitudinal direction of the first main member; and a bridge part extending along the first main
member for bridging the leading end of the diagonal member continuous part and the leading end
of the reinforcement continuous part.

[0277] In this aspect, a load acting on the diagonal member main body of the first nearest
diagonal member in a work performed by the working machine is continuously and effectively
transmittable to the first main member or the first connector via the diagonal member continuous
part of the interposition member. Moreover, a load acting on the first reinforcement part is
continuously and effectively transmittable to the first main member via the reinforcement
continuous part of the interposition member. Furthermore, the bridge part bridging the leading

end of the diagonal member continuous part and the leading end of the reinforcement continuous
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part can improve the stiffness of the interposition member.

[0278] In the lattice structure, the interposition member preferably has: a diagonal member
continuous part being continuous from the diagonal member main body connection part to at
least one of the first main member and the first connector in a direction paralle] to a lengitudinal
direction of the diagonal member main body, and being configured to have a leading end
connected to at least one of the first main member and the first connector; a reinforcement
continuous part being continuous from the reinforcement connection part to the diagonal
member continuous part in a direction parallel to a longitudinal direction of the first
reinforcement part, and being configured to have a leading end connected to the diagonal
member continuous part; and a bridge part located closer to the second main member than a
specific portion of the interposition member where the leading end of the reinforcement
continuous part is connected to the diagonal member continuous part for bridging the diagonal
member continuous part and the reinforcement continuous part.

[0279] In this aspect, a load acting on the diagonal member main body of the first nearest
diagonal member in a work performed by the working machine is continuously and effectively
transmittable to the first main member or the first connector via the diagonal member continuous
part of the interposition member. Moreover, a load acting on the first reinforcement part is
continuously and effectively transmittable to the first main member via the reinforcement
continuous part of the interposition member. Furthermore, the bridge part bridging the diagonal
member continuous part and the reinforcement continuous part can improve the stiffness of the
interposition member.

[0280] In the lattice structure, the interposition member preferably further has a second bridge
part located farther away from the first connector than the leading end of the reinforcement
continuous part in the longitudinal direction of the first main member for bridging the diagonal
member continuous part and the first main member.

[0281] In this aspect, the second bridge part further enhances the stiffness of the interposition
member.

[0282] In the lattice structure, the interposition member preferably further has a third bridge
part extending along the first main member for bridging the leading end of the diagonal member
continuous part and a leading end of the second bridge part, the leading end of the second bridge
part being connected to the first main member.

[0283] In this aspect, the third bridge part still further enhances the stiffness of the
interposition member.

[0284] In the lattice structure, it is preferable that the diagonal member main body connection

part has a welding surface which is flat for welding the one end of the diagonal member main

61



W7982
body, and the reinforcement connection part has a welding surface which is flat for welding the

one end of the first reinforcement part.

[0285} In this aspect, the configuration where the one end of the diagonal member main body
and the one end of the first reinforcement part are connected to the diagonal member main body
connection part and the reinforcement connection part respectively by a welding operation
provides the following advantages. Specifically, in this aspect, the configuration can more
effectively improve the operability of the welding operation and improve the welding quality
than a configuration with a welding surface having a curving shape, such as the side surface of a
pipe.

[0286] In the lattice structure, the diagonal member main body connection part and the
reinforcement connection part are preferably formed of an integrally continuous member.

[0287] In this aspect, the diagonal member main body connection part and the reinforcement
connection part are formed of an integrally continuous member. Therefore, the welding for
welding these members can be continuously performed, and accordingly, the operability of the
welding operation is improvable. Furthermore, such continuous welding suppresses remaining
of an unwelded portion which has been left unwelded, and hence the welding quality is
improvable.

[0288] In the lattice structure, the first main member may have an insertion part having at
least one of a groove and a hole in which a portion of the interposition member is inserted, and
the interposition member may be fixedly attached to the first main member in a state where the
portion of the interposition member is inserted in the insertion part.

[0289] In this aspect, the interposition member is fixedly attachable to the first main member
in the state where at least the portion of the interposition member is inserted in the insertion part.
This configuration facilitates a positioning operation of deciding relative positions between the
first main member and the interposition member in the fixing and attaching operation, and
accordingly improve accuracy of the relative positions and further improve the operability of the
fixing and attaching operation.

[0290] A provided working machine includes: a base body; an upper slewing body slewably
mounted on the base body; and a boom rotatably attached to the upper slewing body and having
the lattice structure described above and the another lattice structure adjacent to the lattice
structure. Each of the connectors of the lattice structure is connected to a corresponding
connector of the another lattice structure with a pin. The first specific direction in which the first
reinforcement part extends is perpendicular to an axial direction of the pin.

[0291] In the working machine, the first specific direction in which the reinforcement part

extends is perpendicular to the axial direction of the pin, and therefore the reinforcement part can

62



W7982
effectively improve the buckling strength. Specifically, a mechanism that the buckling

deformation is likely to occur in the coupling unit of the lattice structure and therearound will be
described below. When the boom receives a compressive load in the longitudinal direction
thereof, a specific main member of the lattice structure rofates about the pin relative to a
corresponding main member of the another lattice structure in the coupling unit for coupling the
lattice structure and the another structure to each other. This may cause the buckling
deformation. In the aspect, the reinforcement part connects the nearest diagonal member, and the
main member or the connector with each other in a posture with the first specific direction being
perpendicular to the axial direction of the pin. The reinforcement part arranged in the
aforementioned manner can effectively suppress such deformation of the main member of the
lattice structure as to rotate about the pin relative to the main member of the ancther lattice
structure when the boom receives the compressive load. Consequently, the buckling deformation

is effectively suppressed.
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CLAIMS

1. A lattice structure constituting a portion of a working machine and
detachably couplable to another lattice structure adjacent to the lattice
structure, the lattice structure comprising:

a plurality of main members extending along a longitudinal direction of
the lattice structure and arranged at intervals in a direction perpendicular to
the longitudinal direction;

a plurality of diagonal members each extending so as to be inclined with
respect to the longitudinal direction, each of the diagonal members
connecting two main members among the plurality of main members with
each other;

a plurality of connectors respectively connected to ends of the main
members in the longitudinal direction thereof; and

at least one reinforcement part, wherein

the main members include a first main member and a second main
member,

the connectors include a first connector connected to an end of the first
main member and a second connector connected to an end of the second
main member,

the diagonal members include a plurality of first diagonal members
connecting the first main member and the second main member with each
other, the first diagonal members including a first nearest diagonal member
located nearest to the first connector,

the at least one reinforcement part includes a first reinforcement part
extending from the first nearest diagonal member to the second main
member in a first specific direction for connecting the first nearest diagonal
member and the second main member with each other, and

the first specific direction is perpendicular to the longitudinal direction
of the lattice structure,

the lattice structure further comprising a sub-reinforcement part for
connecting the first main member and the first nearest diagonal member
with each other, the sub-reinforcement part being arranged at such a
position as to overlap the first reinforcement part when the
sub-reinforcement part is viewed in the first specific direction and extending
from the first main member to the first nearest diagonal member in a
direction parallel to the first specific direction, wherein

the first reinforcement part constitutes a portion of a continuous
member continuously extending from the first main member to the second
main member in the first specific direction, the portion including an end of
the continuous member that is connected to the second main member, the
continuous member being made of a single member,

the sub-reinforcement part constitutes another portion of the
continuous member, the another portion including another end of the
continuous member that is connected to the first main member, and
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the first nearest diagonal member includes:
an intermediate section included in the continuous member and
located between the first reinforcement part and the sub-reinforcement part;
a first member connected to the intermediate section and extending
from the intermediate section to the first main member or the first
connector; and
a second member connected to the intermediate section and
extending from the intermediate section to the second main member,
the second member is a cylindrical pipe, and the first member is a
plate-like member or a shaped steel member, the shaped steel member
having a pair of flanges extending parallel to each other and a web
perpendicular to the flanges for connecting the flanges with each other.

2. The lattice structure according to claim 1, wherein

the first nearest diagonal member has one end connected to the first
connector and another end connected to the second main member so that
the first nearest diagonal member connects the first main member and the
second main member with each other.

3. The lattice structure according to claim 1 or 2, wherein

the main members further include a third main member and a fourth
main member,

the first main member and the second main member are respectively
disposed, when the lattice structure is viewed in the longitudinal direction
thereof, at positions corresponding to two adjacent vertices among four
vertices of a quadrangular shape, and the third main member and the fourth
main member are disposed at positions corresponding to remaining two
vertices among the four vertices,

the connectors further include a third connector connected to an end of
the third main member and a fourth connector connected to an end of the
fourth main member,

the diagonal members include a plurality of second diagonal members
connecting the third main member and the fourth main member with each
other, the second diagonal members including a second nearest diagonal
member located nearest to the third connector, and

the at least one reinforcement part further includes a second
reinforcement part extending from the second nearest diagonal member to
the fourth main member or the fourth connector in a second specific
direction for connecting the second nearest diagonal member, and the fourth
main member or the fourth connector with each other.

4. The lattice structure according to claim 3, wherein

the second nearest diagonal member has one end connected to the
third connector and another end connected to the fourth main member so
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that the second nearest diagonal member connects the third main member
and the fourth main member with each other.

5. The lattice structure according to claim 3 or 4, wherein
the second specific direction is perpendicular to the longitudinal
direction of the lattice structure.

6. The lattice structure according to any one of claims 1 to 5, wherein

the first member is arranged at such a position as to overlap the second
member when the first member is viewed in a longitudinal direction of the
second member.

7. The lattice structure according to claim 6, wherein
a longitudinal direction of the first member is parallel to the longitudinal
direction of the second member.

8. A working machine comprising:

a base body;

an upper slewing body slewably mounted on the base body; and

a boom rotatably attached to the upper slewing body and having the
lattice structure according to any one of claims 1 to 7 and the another lattice
structure adjacent to the lattice structure, wherein

each of the connectors of the lattice structure is connected to a
corresponding connector of the another lattice structure with a pin, and the
first specific direction in which the first reinforcement part extends is
perpendicular to an axial direction of the pin.
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