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lines L of four pin insertion holes 71P parallel to each other while suppressing lowering of a 

strength of the lattice structure coupling body 101. 

[0118] The two connector coupling bodies 100A are connector coupling bodies to which end 

portions of two main pipes 501, 503 disposed at positions corresponding to two vertices positioned 

diagonally among four vertices of the rectangular shape are connected.  The two connector 

coupling bodies 100B are connector coupling bodies to which end portions of two main pipes 502, 

504 disposed at positions corresponding to another two vertices positioned diagonally among four 

vertices of the rectangular shape are connected. 

[0119] As shown in FIG. 18 and FIG. 21, each of the two connector coupling bodies 100A includes 

a connector 70A of the lattice structure 16C, a counterpart connector 80A of the counterpart lattice 

structure 16B, and a coupling pin 90 for coupling these connectors 70A, 80A to each other. 

[0120] As shown in FIG. 18 and FIG. 22, each of the two connector coupling bodies 100B includes 

a connector 70B of the lattice structure 16C, a counterpart connector 80B of the counterpart lattice 

structure 16B, and a coupling pin 90 for coupling these connectors 70B, 80B to each other. 

[0121] Hereinafter, in FIG. 19, out of two connectors 70A, 70A positioned on a left side of the 

lattice structure 16C, one connector 70A connected to the first main pipe 501 is referred to as a first 

connector 701, and the other connector 70A connected to the third main pipe 503 positioned 

diagonally to the one connector 70A is referred to as a third connector 703.  In the same manner, 

the counterpart connector 80A coupled to the first connector 701 is referred to as a first counterpart 

connector 801, and the counterpart connector 80A coupled to the third connector 703 is referred to 

as a third counterpart connector 803.  In FIG. 19, out of two connectors 70B, 70B positioned on 

the left side of the lattice structure 16C, one connector 70B connected to the second main pipe 502 

is referred to as a second connector 702, and the other connector 70B connected to the fourth main 

pipe 504 positioned diagonally to the one connector 70B is referred to as a fourth connector 704.  

In the same manner, the counterpart connector 80B coupled to the second connector 702 is referred 

to as a second counterpart connector 802, and the counterpart connector 80B coupled to the fourth 

connector 704 is referred to as a fourth counterpart connector 804. 

[0122] As shown in FIG. 21 and FIG. 22, each of the first to fourth connectors 701 to 704 has a 

connector body portion 76 and a coupling portion 71.  The connector body portion 76 includes a 

main pipe connecting portion 72, and an inclined pipe connecting portion 73.  Each of the first to 

fourth counterpart connectors 801 to 804 has a connector body portion 86, and a coupling portion 

81.  The connector body portion 86 includes a main pipe connecting portion 82, and an inclined 

pipe connecting portion 83.  A pin insertion hole 71P through which the coupling pin 90 passes is 

formed in the coupling portion 71 of each connector, and a pin insertion hole 71P through which the 

coupling pin 90 passes is formed in a coupling portion 81 of each counterpart connector.  As 

shown in FIG. 21 and FIG. 22, by inserting the coupling pin 90 in a state where the position of the 

pin insertion hole 71P of the connector and the position of the pin insertion hole 71P of the 

counterpart connector corresponding to the connector are aligned with each other, the connector and 
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longitudinal direction of the lattice structure coupling body 101. 

[0168] As shown in FIG. 31, FIG. 33 and FIG. 34, the plurality of counterpart inclined pipes 60 in 

the counterpart lattice structure 16B include two counterpart inclined pipes 60 (first counterpart 

inclined pipe 601 and second counterpart inclined pipe 602) which are connected to one counterpart 

connector 80C out of two counterpart connectors 80C, and two counterpart inclined pipes 60 (first 

counterpart inclined pipe 601 and second counterpart inclined pipe 602) connected to the other 

counterpart connector 80C.  The two counterpart inclined pipes 60 (first counterpart inclined pipe 

601 and second counterpart inclined pipe 602) are connected to the inclined pipe connecting 

portions 83 of one counterpart connector 80C.  Specifically, as shown in FIG. 34, the inclined pipe 

connecting portions 83 of the counterpart connector 80C include a first connecting portion 83A and 

a second connecting portion 83B.  The first connecting portion 83A is a portion to which one end 

portion of the first counterpart inclined pipe 601 extending in a first counterpart inclined direction 

D31 out of the two counterpart inclined pipes 601, 602 is connected, and the second connecting 

portion 83B is a portion to which one end portion of the second counterpart inclined pipe 602 

extending in a second counterpart inclined direction D32 out of the two counterpart inclined pipes 

601, 602 is connected. 

[0169] A first counterpart plane parallel to a main direction D in which the counterpart main pipe 50 

connected to the connector 80C extends and the first counterpart inclined direction D31 intersects 

with a second counterpart plane parallel to the main direction D and the second counterpart inclined 

direction D32.  Specifically, in the fourth embodiment, the first counterpart plane is orthogonal to 

the second counterpart plane.  In the connector 80C, the relative positions of the first connecting 

portion 83A and the second connecting portion 83B are set such that the first counterpart plane is 

orthogonal to the second counterpart plane. 

[0170] One end portion of the first counterpart inclined pipe 601 connected to the first connecting 

portion 83A is connected to the second counterpart main pipe 502 by way of the connector 80C.  

One end portion of the second counterpart inclined pipe 602 connected to the second connecting 

portion 83B is connected to the second counterpart main pipe 502 by way of the connector 80C.  

The other end portion of the first counterpart inclined pipe 601 connected to the first connecting 

portion 83A is connected to the first counterpart main pipe 501 which is one of two main pipes 501, 

503 adjacent to the second counterpart main pipe 502 connected to the counterpart connector 80.  

The other end portion of the second counterpart inclined pipe 602 connected to the second 

connecting portion 83B is connected to the third counterpart main pipe 503 which is the other of 

two main pipes 501, 503 adjacent to the second counterpart main pipe 502 connected to the 

counterpart connector 80. 

[0171] Both the first counterpart inclined pipe 601 and the second counterpart inclined pipe 602 in 

the counterpart lattice structure 16B extend from the counterpart connector 80 toward a side 

opposite to the lattice structure 16C in a longitudinal direction of the lattice structure coupling body 

101. 
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Claims 

 

1. A lattice structure which is mounted on a work machine, and is 

detachably coupled to a counterpart lattice  structure adjacent to the 

lattice structure, the lattice structure comprising: 

 four main pipes arranged at an interval  in a radial direction; 

 a plurality of inclined pipes extending so as to be inclined with 

respect to an axial direction of each of the four main pipes, each of the 

plurality of inclined pipes coupling any two of the four main pipes to 

each other; and 

 a plurality of connectors detachably coupled to a plurality of 

counterpart connectors included in the counterpart lattice structure,  

 wherein the plurality of connectors include a predetermined 

connector to which an end portion of any one of the four main pipes is 

connected, and to which an end portion of at least on e of the plurality of 

inclined pipes is connected, 

 an angle formed by a center axis line of the main pipe which is 

connected to the predetermined connector and a center axis line of the  

inclined pipe which is connected to the predetermined connector is s et to 

an acute angle, 

 the work machine is a crane, and 

 the lattice structure forms a portion of a boom or a jib of the 

crane.  

 

2. The lattice structure according to claim 1, wherein 

 the plurality of connectors each have a pin insertion hole into 

which a coupling pin for coupling the connector to the corresponding 

counterpart connector is inserted, and  

 a position of a portion of the predet ermined connector to which 

the main pipe is connected and a position of a portion of the 

predetermined connector to which the inclined pipe is connected are 

respectively set such that center lines of the plurality of pin insertion 

holes in the plurality of  connectors are parallel to each other . 

 

3. The lattice structure according to claim 2, wherein 

 the predetermined connector is a f irst connector which has a 

main pipe connecting portion to which an end portion of a first main pipe 

among the four main pipes is connected, and an inclined pip e connecting 

portion to which an end portion of a first inclined pipe  among the 

plurality of inclined pipes is connected, 

 the plurality of connectors further include a second connector 

which has a main pipe connecting portion to which an end portion of a 

second main pipe among the four main pipes is connected, and an 

inclined pipe connecting portion to which an end portion of a second 

inclined pipe among the plurality of inclined pipes is connect ed, and 
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 a first plane parallel to a direction i n which the first main pipe 

extends and a direction in which the firs t inclined pipe extends intersects 

with a second plane parallel to a direction in which the second main pipe 

extends and a direction in which the second inclined pipe extends, and a 

relative position of the inclined pipe connecting portion with respect to 

the main pipe connecting portion is set in the first connector and a 

relative position of the inclined pipe connecting portion with respect  to 

the main pipe connecting portion is set in t he second connector such that 

a center line of the pin insertion hole  in the first connector  is parallel to a 

center line of the pin insertion hole in the second connector . 

 

4. The lattice structure according  to claim 1, wherein 

 the predetermined connector includes: 

 a first connecting portion to which the inclined pipe extending 

in a first incl ined direction among the plurality of inclined pipes is 

connected; and 

 a second connecting portion to which the inc lined pipe extending 

in a second inclined direct ion among the plurality of inclined pipes is 

connected. 

 

5. The lattice structure according to claim 4, wherein 

 a relative position between the first connecting portion and the 

second connecting portion is set such that a plane parallel to a main 

direction which is a direction in which the main pipe connected to the  

predetermined connector extends and the first inclined direction 

intersects with a plane parallel to the main direction and the second 

inclined direction. 

 

6. The lattice structure according to  claim 4 or 5, wherein 

 all of a center axis line of the main pipe connected to the 

predetermined connector, a center axis line of the inclined pipe connected 

to the first connecting portion, and a center axi s line of the inclined pipe 

connected to the second connecting portion pass through a region 

surrounded by a profile of the predetermined connector. 

 

7. The lattice structure according to claim 4 or 5, wherein 

 the predetermined connector has a pin inserti on hole into which 

a coupling pin is inserted, and is configured such that the predetermined 

connector is connected to the counterpart connector by inserting the 

coupling pin into the pin insertion hole and a pin insertion hole formed in 

the counterpart connector which corresponds to the predetermined 

connector, and 

 all of a center axis line of the main pipe connected to the 

predetermined connector, a center axis line of the inclined pipe connected 

to the first connecting portion, and a center axis line of  an inclined pipe 

connected to the second connecting portion pass through at least one of a 

region surrounded by an inner peripheral surface which defines the pin 
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insertion hole of the predetermined connector and a region surrounded by 

an inner peripheral surface which defines the pin insertion hole of the 

counterpart connector . 

 

8. The lattice structure according to cla im 4 or 5, wherein 

 both of a center axis line of the inclined pipe connected to the 

first connecting portion and a center axis line of the inclined pipe 

connected to the second connecting portion pass through an overlapping 

region which is a region where at least one of a region surrounded by a 

profile of the predetermined connector and a region surrounded by a 

profile of the counterpart connector which corresponds to the 

predetermined connector overlaps with a region surrounded by an 

imaginary plane where an outer peripheral surface of the main pipe 

connected to the predetermined connector extends in a direction in which 

the main pipe extends. 

 

9. A lattice structure coupling body comprising: 

 the lattice structure according to any one of claims 1 to 8 ; and 

 the counterpart latt ice structure,  

 wherein the counterpart lattice structure further includes : 

 four counterpart main pipes arranged at an interval  in a radial 

direction; and 

 a plurality of counterpart inclined pipes extending so as to be 

inclined with respect to an axial direction of each of the four counterpart 

main pipes, each of the plurality of counterpar t inclined pipes coupling 

any two of the four counterpart main pipes to each other, and 

 the plurality of counterpart connectors include a predetermined 

counterpart connector to which an end portion of any one of the four 

counterpart main pipes is connected, and to which an end  portion of at 

least one of the plurality of counte rpart inclined pipes is connected, the 

predetermined counterpart connector being detachably coupled to the 

predetermined connector . 

 

10. The lattice structure coupling body according to claim 9, 

wherein 

 as viewed in a side view of the predetermined connector, a 

center axis line of the main pipe connected to the predetermined 

connector and a center axis line of at least one inclined pipe connected to 

the predetermined connector intersect with each other wit hin a range of 

the predetermined connector, and 

 as viewed in a side view of the predetermined counterpart 

connector, a center axis line of the counterpart main pipe connected to 

the predetermined counterpart  connector and a center axis line of at least 

one counterpart inclined pipe connected to the predetermined counterpar t 

connector intersect with each other within a range of the predetermined 

counterpart connector . 
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11. The lattice structure coupling body according to claim 9 or 10, 

wherein  

 the predetermined connector and the predetermined counterpart 

connector each have a pin insertion hole into which a coupling pin is 

inserted, and are configured such that the predetermined connector and 

the predetermined counterpart connector are coupled to each othe r by 

inserting the coupling pin into the pin insertion holes,  

 in a state where the predetermined connector is viewed in an 

axial direction of the coupling pin, a center axis line of the main pipe 

connected to the predetermined connector and a center axis line of at 

least one inclined pipe connected to the predetermined con nector 

intersect with each other within a range of the coupling pin, and  

 in a state where the predetermined counterpart connector is 

viewed in the axial direction of the coupling pin, a center axis line of the 

main pipe connected to the predetermined coun terpart connector and a 

center axis line of the at least one inclined pipe connected to the 

predetermined counterpart connector intersect with each other within a 

range of the coupling pin. 

 

12. The lattice structure coupling body according to claim 11, 

wherein 

 in a state where the predetermined connector is viewed in an 

axial direction of the coupling pin, the center axis line of the main p ipe 

connected to the predetermined connector and  the center axis line of the 

at least one inclined pipe connected to the predetermined connector 

intersect with each other at a center of the coupling pin, and  

 in a state where the predetermined counterpart connector is 

viewed in the axial direction of the coupling pin, the center axis line of 

the main pipe connected to the predetermined counterpart connector and 

the center axis line of the at least one inclined pipe conne cted to the 

predetermined counterpart  connector intersect with each other at the 

center of the coupling pin . 

 

13. A work machine comprising: 

 a base body; 

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

 a boom swingably mounted on the upper slewing body, the boom 

having the lat tice structure coupling body according to any one of claims 

9 to 12. 

 

14. A connector used for a work machine and forming an end 

portion of a lattice structure which includes: four main pipes arranged at 

an interval  in a radial direction; and a plurality of inclined pipes 

extending so as to be inclined with respect to an axial direction of each of 

the four main pipes, each of the plurality of inclined pipes coupling any 

two of the four main pipes to each other, the connector being detachably 
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coupled to a counterpart connector included in a counterpart structure 

adjacent to the latt ice structure, the connector comprising: 

 a coupling portion for coupling  the counterpart connector ; 

 a main pipe connecting portion for connecting an end portion of 

a predetermined main pipe among the four main pipes; and 

 an inclined pipe connecting portion for connecting an end 

portion of at least one of the pluralit y of inclined pipes, wherein 

 an angle formed by a center ax is line of the main pipe to be 

connected to the main pipe connecting portion and a center axis line of 

the inclined pipe to be connected to the inclined pipe connecting portion 

is set to an acute angle,  

 the work machine is a crane, and  

 the lattice structure forms a portion of a boom or a jib of the 

crane.  

 

15. The connector according to claim 14, wherein 

 the counterpart structure is a lattice structure, and 

 the counterpart connector forms an end portion of the 

counterpart structure, and connects an end portion of a counterpart main 

pipe which forms the counterpart structure and an end portion of a 

counterpart inclined pipe to each other . 

 

16. The connector according to claim 14 or 15, wherein 

 the main pipe connecting portion includes a flat surface whic h 

an end surface of the end port ion of the predetermined main pipe faces 

and to which the end portion of the predetermined main pipe is 

connected, and 

 the inclined pipe connecting portion includes a flat surface 

which an end surface of the end portion of the at least one inclined pipe 

faces and to which the end portion of the at least one inclined pipe is 

connected. 

 

17. The connector according to claim 14 or 15, wherein 

 the main pipe connecting portion includes a spherical surface 

which an end surface of  the end portion of the predetermined main pipe 

faces and to which the end portion of the predetermined main pipe is 

connected, and 

 the inclined pipe connecting portion includes a spherical surface 

which an end surface of the end portion of the at least o ne inclined pipe 

faces and to which the end port ion of the at least one inclined pipe is 

connected. 

 

18. The connector according to claim 17, wherein 

 the coupling portion has a pin insertion hole into which a 

coupling pin is inserted, and is configured such that the connector and the 

counterpart connector are coupled to each other by inserting the coupling 
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pin into the pin insertion hole and a pin insertion hole formed in the 

counterpart connector, and 

 in a state where the connector is viewed in an axial direction of 

the coupling pin, a center of a sphere including the spherical surface of 

the main pipe connecting portion and a center of a sphere including the 

spherical surface of the inclined pipe connecting portion are positioned 

within a range of the coupling pin. 

 

19. The connector according to claim 18, wherein 

 in a state where the connector is viewed in an axial d irection of 

the coupling pin, the center  of the sphere including the spherical surface 

of the main pipe connecting portion and the center o f the sphere including 

the spherical surface of the inclined pipe connecting portion are 

positioned at a center of the coupling pin. 

 

20. The connector according to any one of claims 14 to 19, wherein 

 the main pipe connecting portion includes a projection  or a 

recess for alignment of the position of the end portion of the 

predetermined main pipe, and 

 the inclined pipe connecting portion includes a projection or a recess 

for alignment of the position of the end portion of the at least one 

inclined pipe. 

 


