
DESCRIPTION 
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Title of Invention: 

CONNECTING DEVICE FOR ATTACHMENTS 

Technical Field 

[0001] The present invention relates to a connecting device for use when a plurality of long 

attachments, such as struts constituting a working machine such as a crawler crane, are stacked 

in a vertical direction. 

Background Art 

[0002] When a working machine such as a crawler crane is disassembled and stored, or 

disassembled and transported, a plurality of long attachments such as booms or struts are stacked 

in a vertical direction and secured so as not to collapse. 

[0003] Examples of this type of technique include inventions disclosed in Patent Documents 1 

and 2 listed below. In Patent Document 1. connecting tools called a fork end and an eye end are 

respectively secured to respective facing portions of a front mast and a rear mast to be stacked in 

a vertical direction, and these connecting tools are connected with each other by a pin. In 

Patent Document 2, lugs are respectively secured to respective facing portions of intermediate 

booms to be stacked in a vertical direction, and these lugs are connected with each other by a 

connecting pin. 

Citation List 

Patent Literature 

[0004] Patent Document 1: Japanese Unexamined Utility Model Publication No. Sho 

61-101593 

Patent Document 2: Japanese Unexamined Patent Publication No. 2004-18251 

Summary of Invention 

[0005] A transport height limit has to be kept when a working machine such as a crawler crane 

is disassembled and loaded on, for example, a trailer and transported. In the case of a large 

working machine, its attachments are also large. Therefore, there may be a case where it is 

difficult to transport the attachments in a stacked state when the loading on the trailer is planned 

in such a way as to keep the transport height limit. In this case, it has to be planned to transport 

each attachment separately or to further divide each attachment for the transportation. This 
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W6456 
increases the transport cost. 
[0006] Here, the above-described prior art has the following problem. In both of the methods 
of securing attachments disclosed in Patent Documents 1 and 2, the connecting - such as lugs are 
secured to the respective facing portions of the attachments to be stacked in the vertical direction, 
and pinned together. Consequently, the transport height increases by the heights of the 
connecting tools. 
[0007] The present invention has been made in view of the above situation, and aims at 
providing an attachment connecting device capable of reducing, as compared to the conventional 
technique, the height defined when a plurality of long attachments constituting a working 
machine are stacked in a vertical direction and secured to each other. 
[0008] A connecting device according to the present invention connects a first attachment and a 
second attachment constituting a working machine with each other. The connecting device 
includes a first connected member, a second connected member, and a connecting member. 
The first connected member extends outward from a first side surface of the first attachment, the 
first side surface extending in a longitudinal direction of the first attachment. The second 
connected member extends outward from a second side surface of the second attachment, the 
second side surface extending in a longitudinal direction of the second attachment, the second 
connected member facing the first connected member when the first attachment and the second 
attachment come into a connection state in which the second attachment is stacked on the first 

attachment. The connecting member connects the first connected member and the second 
connected member with each other. 
[0009] According to the present invention, the first connected member and the second 
connected member of the connecting device are disposed on the respective side surfaces of the 
attachments. Therefore, the height of the connecting device has little influence on the height of 
the plurality of long attachments constituting the working machine, the height being defined 
when the attachments are stacked in the vertical direction and secured to each other. In other 
words, the height defined when the attachments are stacked in the vertical direction and secured 

to each other is reduced as compared to the conventional technique. 

Brief Description of Drawings 
[0010] FIG. 1 is side view showing a state in which a plurality of struts stacked in a vertical 
direction are connected with each other by means of a connecting device according to a first 

embodiment of the present invention. 
FIG. 2 is a sectional view taken along the line A-A of FIG. I with connecting members 

not attached. 
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FIG. 3 is a perspective view of a connecting tool of the connecting device shown in FIG. 

FIG. 4 is a perspective view of a positioner of the connecting device shown in FIG. 1. 
FIG. 5 is a side view showing a state in which a plurality of struts stacked in a vertical 

direction are connected by means of a connecting device according to a second embodiment of 
the present invention. 

FIG. 6 is an enlarged view of a "B" part shown in FIG. 5. 

Description of Embodiments 
[0011] Hereinafter, embodiments of the present invention will be described with reference to 
the accompanying drawings. The embodiments described below illustrate a case where an 
unillustrated luffing jib crane (a crane in which a jib is attached to a distal end of a boom), which 
exemplifies a working machine, is disassembled and transported. A connecting device of the 
present invention can be used for cranes of other various forms by being disposed on long 
attachments constituting a crane when the crane is transported or stored after being disassembled. 
Examples of the above-mentioned long attachments include struts, jibs, booms, and masts. 
[0012] (First Embodiment) 

FIG. 1 is a side view showing a state in which a plurality of struts stacked in a vertical 
direction are connected with each other by means of a connecting device according to a first 

embodiment of the present invention. Long attachments constituting a luffing jib crane are 
disassembled and loaded on a trailer 50 in the form shown in FIG. 1, for example, to be 
transported. A lower jib 2 shown in FIG 1 constitutes a lower portion of a jib attached to a 
distal end of an unillustrated boom of the luffing jib crane. A front strut 3 shown in FIG. 1 
constitutes a first attachment of the present invention, and a rear strut 4 shown in FIG. 1 
constitutes a second attachment of the present invention. The front strut 3 and the rear strut 4 
are each pivotally attached to a distal end of the jib of the luffing jib crane. In FIG. 1, the front 
strut 3 attached to the lower jib 2 via a pin 3A is folded on the lower jib 2, and the rear stint 4 is 
stacked on the front strut 3 so that the lower jib 2, the front strut 3, and the rear strut 4 are 
transported together by the trailer 50. The state in which the rear strut 4 is stacked on the front 
strut 3 as shown in FIG. 1 are defined as a connection state of the front strut 3 and the rear strut 

[0013] The connecting device according to the present invention includes a connecting tool 1. 
The front strut 3 and the rear strut 4 are connected with each other by the connecting tool 1. It 

is desirable that a plurality of connecting tools 1 are disposed at predetermined intervals in a 
longitudinal direction of the struts. In the present embodiment, the connecting tools 1 are 
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disposed on opposite side surfaces of each of opposite ends of the struts in the longitudinal 

direction. It should be noted that connecting tools 1 are disposed also at corresponding 
positions on the side surfaces of the struts opposite to the side surfaces shown in the drawing 
sheet of FIG. 1 (see FIG. 2), and therefore, the four connecting tools 1 in total are disposed in the 

present embodiment. 
[0014] In addition, positioners 7 are used to determine the relative position of the front strut 3 
and the rear strut 4 in the longitudinal direction when the rear strut 4 is stacked on the front strut 
3. Each positioner 7 is disposed on the side surface of the strut and near a corresponding 
connecting tool 1 (at a predetermined distance from the connecting tool I). Similarly to the 
connecting tools 1, the positioners 7 are each disposed on the opposite sides of the struts in a 
width direction, i.e. a total of four positioners 7 are disposed in the present embodiment. In the 

present embodiment, the four connecting tools 1 and the four positioners 7 constitute the 
connecting device. 
[0015] FIG. 2 is a sectional view taken along the line A-A of FIG. 1 with connecting pins 15 
described later not attached. The front strut 3 has a lattice structure, and includes four pipe 
members 21 extending in the longitudinal direction and a plurality of connecting members 22 
connecting the pipe members 21, as shown in FIG. 2. Similarly, the rear strut 4 also has a 
lattice structure, and includes four pipe members 31 extending in the longitudinal direction and a 
plurality of connecting members 32 connecting the pipe members 31, as shown in FIG. 2. 
[0016] FIG 3 is a perspective view of the connecting tool 1 of the connecting device shown in 
FIG. 1. The connecting tools 1 are disposed on both sides of a facing region T (FIG 2) defined 
when the front strut 3 and the rear strut 4 are laid down and stacked in the vertical direction (in 
the connection state). The connecting tool 1 of the present embodiment includes a first 
connected member 3S, a second connected member 4S, and the connecting pin 15. The first 
connected member 3S extends outward from a first side surface 3L (FIGS. 2 and 3) of the front 
strut 3, the first side surface 3L extending in a longitudinal direction of the front strut 3. The 

first connected member 3S includes a first connecting support unit 11 having a circular 
cross-section and a predetermined length, and two first connecting plates 13. The two first 
connecting plates 13 constitute a first projection of the present invention. The second 
connected member 4S extends outward from a second side surface 4L (FIGS. 2 and 3) of the rear 
stmt 4, the second side surface 4L extending in a longitudinal direction of the rear strut 4. In 
addition, the second connected member 4S faces the first connected member 3S when the front 
strut 3 and the rear strut 4 come into the connection state (FIGS. 1 to 3). The second comiected 
member 4S includes a second connecting support unit 12 having a circular cross-section and a 

predetermined length, and a second single connecting plate 14. The second connecting plate 14 
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constitutes a second projection of the present invention. The connecting pin 15 functions as a 
connecting member for pinning the two first connecting plates 13 and the one second connecting 
plate 14 from their side. The first connected member 3S. the second connected member 4S and 
the connecting pin 15 constitute the connecting tool 1 which connects the front strut 3 and the 
rear strut 4. 

[0017] The first connecting support unit 11 is disposed on a side surface of one of pipe 
members 21S (FIGS. 2 and 3) that lie on a side closer to the rear strut 4 in the stacked state 
among the pipe members 21 constituting the front strut 3. the first connecting support unit 11 
extending outward from the side surface of the pipe member 21S. The second connecting 
support unit 12 is disposed on a side surface of one of pipe members 3 IS (FIGS. 2 and 3) that lie 

on a side closer to the front strut 3 in the stacked state among the pipe members 31 constituting 
the rear strut 4, the second connecting support unit 12 extending outward from the side surface of 
the pipe member 31S. 
[0018] The two first connecting plates 13 are spaced from each other and fitted on the first 
connecting support unit 11 to thereby project upward from the first connecting unit 11. At this 
time, the two first connecting plates 13 extend upward relative to the front strut 3, as shown in 
FIG. 2. The second connecting plate 14 is fitted on the second connecting support unit 12 to 
thereby project downward from the second connecting support unit 12. At this time, the one 
second connecting plate 14 extends downward relative to the rear strut 4, as shown in FIG. 2. 

In addition, as shown in FIG. 3, the second connecting plate 14 faces the first connecting plates 
13 in a width direction of the rear strut 4 (a direction perpendicularly intersecting the drawing 
sheet surface of FIG. 1 and a transverse direction of FIG 2), the width direction intersecting the 
vertical direction and the longitudinal direction of the rear strut 4. It should be noted that the 
terms such as "upward" and "downward" refer to directions defined when the rear strut 4 is 
stacked on the front strut 3 in the laid-down position. When the rear strut 4 is stacked on the 
front strut 3, the second connecting plate 14 enters the gap between the two first connecting 
plates 13. The first connecting plate 13 and the second connecting plate 14 are formed with a 
pin opening 13a and a pin opening 14a, respectively (see FIG. 3). The pin opening 13a and the 
pin opening 14a pass through the first connecting plate 13 and the second connecting plate 14 in 
the width direction, respectively. The pin opening 13a and the pin opening 14a constitute a first 
opening and a second opening of the present invention, respectively. Further, the connecting 
pin 15 (FIG. 3) has a length sufficient to pass through the pin openings 13a and the pin opening 
14a in the width direction (a length sufficient to pass through the pair of pin openings 13a). 
The connecting pin 15 is fitted in the pin openings 13a and the pin opening 14a in the width 

direction (see the alternate long and short dash line shown in FIG. 3) to thereby connect the first 
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connecting plate 13 and the second connecting plate 14 with each other in the width direction. 
[0019] FIG. 4 is a perspective view of the positioner 7 of the connecting device shown in FIG. 
1. The positioner 7 restricts the relative position of the rear strut 4 with respect to the front strut 
3 such that the pin opening 14a faces the pin openings 13a in the width direction in the 
connection state. The positioners 7 are, similarly to the connecting tools 1, disposed on both 
sides of the facing region T (FIG. 2) defined when the front strut 3 and the rear strut 4 are laid 
down and stacked in the vertical direction. As shown in FIG. 4, the positioner 7 includes a first 
positioning member 3T and a second positioning member 4T. The first positioning member 3T 
is disposed on the first side surface 3L of the front strut 3 (FIG. 4). The first positioning 
member 3T includes a first positioning support unit 19 having a circular cross-section and a 
predetermined length, two positioning plates 16, and a positioning guide 18 secured between the 

two positioning plates 16. On the other hand, the second positioning member 4T is disposed on 
the second side surface 4L of the rear strut 4 (FIG. 4). The second positioning member 4T 
includes a second positioning support unit 20 having a circular cross-section and a predetermined 
length, and one engaging plate 17. As mentioned above, the positioner 7 serves as a tool for 
positioning the pin openings 13a of the first connecting plates 13 and the pin opening 14a of the 
second connecting plate 14. 
[0020] The first positioning support unit 19 is disposed on the side surface of one of the pipe 
members 21S that lie on the side closer to the rear strut 4 in the stacked state among the pipe 

members 21 constituting the front strut 3, the first positioning support unit 19 extending outward 
from the side surface of the pipe member 21S. The second positioning support unit 20 is 
disposed on the side surface of one of the pipe members 31S that lie on the side closer to the 
front strut 3 in the stacked state among the pipe members 31 constituting the rear strut 4, the 
second positioning support unit 20 extending outward from the side surface of the pipe member 
3 IS. 

[0021] The two positioning plates 16 are spaced from each other and fitted on the first 
positioning support unit 19 to thereby project upward from the first positioning support unit 19. 

The engaging plate 17 is fitted on the second positioning support unit 20 to thereby project 
downward from the second positioning support unit 20. When the rear strut 4 is stacked on the 
front strut 3, the engaging plate 17 enters the gap between the two positioning plates 16. The 
positioning guide 18 has a cylindrical shape extending in a width direction of the front strut 3. 
Further, an arc-shaped recess 17a is formed at an end of the engaging plate 17. The recess 17a 
faces an outer circumferential surface 18S of the positioning guide 18 in the vertical direction 

when the front strut 3 and the rear strut 4 come into the connection state. An inner surface of 
the recess 17a and the outer circumferential surface 18S of the positioning guide 18 have the 

6 



W6456 
same diameter so that they come into surface contact with each other. 
[0022] When the rear strut 4 is stacked on the front strut 3, the recess 17a of the engaging 
plate 17 is placed on the positioning guide 18. In other words, the recess 17a of the engaging 
plate 17 and the outer circumferential surface 18S of the positioning guide 18 engage with each 
other. Consequently, the rear strut 4 rides on (is laid on) the front strut 3, and the relative 
position of the rear strut 4 with respect to the front strut 3 in the longitudinal direction of the 
front strut 3 and the vertical direction is restricted. As a result, the pin openings 13a and the pin 
opening 14a meet each other, so that these openings agree with each other in side view. The 
components of each positioner 7 are disposed on the respective side surfaces of the struts such 
that the pin openings 13a and the pin opening 14a come into the above-mentioned positional 
relationship when the front stint 3 and the rear strut 4 come into the connection state. In 
addition, in the connection state, the outer circumferential surface 18S of the positioning guide 
18 and the recess 17a of the engaging plate 17 come into contact with each other by a weight of 
the rear strut 4 to thereby restrict the relative positions of the pin openings 13a and the pin 

opening 14a in the vertical direction. When the connecting pin 15 is driven into the pin 
openings 13a and the pin opening 14a by a worker, the front strut 3 and the rear strut 4 stacked in 
the vertical direction are connected with each other. Consequently, the rear strut 4 is prevented 
from falling down from the front strut 3. 
[0023] (Second Embodiment) 

FIG. 5 is a side view showing a state in which a plurality of struts stacked in a vertical 
direction are connected by means of a connecting device according to a second embodiment of 
the present invention. FIG. 6 is an enlarged view of a "B" part shown in FIG. 5. In the 
description of the second embodiment hereinafter, components and members identical to those 
described in the first embodiment are denoted by the same respective reference numerals as in 
the first embodiment as shown in, for example, FIG. 1. 
[0024] An upper boom 5 shown in FIG. 5 constitutes an upper portion of a boom of an 
unillustrated luffing jib crane. In the second embodiment, a lower jib 2, a front strut 4. and a 
rear strut 4 connected to the upper boom 5 via pins 2A, 3A, and 4A, respectively, are transported 
together by a single trailer 50. 

[0025] A connecting device shown in the second embodiment includes a pair of connecting 
tools 1 disposed on opposite side surfaces of the struts in a width direction, and a pair of 
receiving plates 6 secured on a top surface of the front strut 3 at a predetermined distance from 
the connecting tools 1 in a longitudinal direction of the struts. The receiving plates 6 each 
constitute a receiving member of the present invention. 

[0026] One of the receiving plates 6 is secured on a top surface of one of pipe members 21 
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that lie on a side closer to the rear strut 4 in the stacked state among pipe members 21 
constituting a front strut 3. The other of the receiving plates 6 is disposed at a corresponding 
position on a top surface of a pipe member 21 opposite to the pipe member 21 shown in the 
drawing sheets of FIGS. 5 and 6. 
[0027] Each receiving plate 6 is preliminarily secured on a portion of the top surface of the 
pipe member 21 of the front strut 3, the portion coming into contact with a distal end of the rear 
strut 4 when the rear strut 4 pinned on the upper boom 5 is pivoted down about its pinned portion 
(pin 4A). Consequently, when the rear strut 4 is folded to come into the connection state, the 
distal end of the rear strut 4 comes into contact with the receiving plates 6 from above. 
Therefore, the pipe members 21 constituting the front strut 3 are prevented from being damaged. 
The front strut 3 and the rear strut 4 are connected with each other by the pin 4A via the upper 
boom 5, and also by the connecting tools I shown in FIG. 3. In other words, the front strut 3 

and the rear strut 4 are connected with each other at two positions of each strut in the 
longitudinal direction. Consequently, it is possible to reliably prevent the rear strut 4 from 
falling down from the front strut 3 during the transport. 
[0028] (Modifications) 

As shown in, for example, FIG. 3, in the above-described embodiments, the second 
connecting plate 14 is placed in the gap between the two first connecting plates 13. 
Alternatively, only a single first connecting plate 13 and a second connecting plate 14 may be 

connected with each other by a connecting pin 15. 
[0029] In place of the above-mentioned connecting pin 15, a bolt and a nut, for example, may 
be used to connect and secure the first connecting plates 13 and the second connecting plate 14 
with each other. 
[0030] The positioning member 7 is not necessarily disposed near the connecting tool 1. 
[0031] The positioner 7 may be configured, instead of disposing the positioning guide 18 on 
the side of the front strut 3 and the engaging plate 17 on the side of the rear strut 4, such that the 
engaging plate 17 is disposed on the side of the front strut 3, and the positioning guide 18 is 

disposed on the side of the rear strut 4. 
[0032] It may be configured such that only a single positioning plate 16 is provided. 
[0033] It may be configured such that the engaging plate 17 extends further downward than as 
shown in FIG 4 and the inner diameter of the recess 17a is made to correspond to the outer 
diameter of the first positioning support unit 19, without providing the positioning guide 18. 
Such configuration allows the recess 17a of the engaging plate 17 to engage with the outer 
circumferential surface of the cylindrical first positioning support unit 19. In this case, the first 

positioning support unit 19 constitutes the outer circumferential surface of the first positioning 
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member 3T. the outer circumferential surface being engageable with the recess 17a of the 
engaging plate 17. 
[0034] Regarding the second embodiment shown in FIGS. 5 and 6, the receiving plates 6 ma)' 
be omitted. However, it is preferred to provide the receiving plate 6 being able to receive the 
distal end of the rear strut 4 when the rear strut 4 is laid down on the front strut 3. 
Consequently, it is possible to prevent the front strut 3 from being damaged. 
[0035] Struts (attachments) to be connected with each other may have a box structure (a 
structure in which four plates constitute a cross section) instead of a lattice structure. It should 
be noted, however, that the lattice structure makes it possible to obtain greater rigidity and 
strength with a light weight than the box structure. 
[0036] (Operation and Effects) 

According to the present invention, the connecting tool of the connecting device is 
disposed on the respective side surfaces of the long attachments (for example, struts). The 
height of the connecting tool has little influence on the height of a plurality of long attachments 
constituting a working machine (for example, a crane) defined when they are stacked in the 

vertical direction and secured to each other. In other words, the present invention makes it 
possible to reduce the height defined when attachments are stacked in the vertical direction and 
secured to each other as compared to the conventional technique. Consequently, it is possible 
to reduce the transport height defined when the attachments are stacked in the vertical direction 

for transportation. This makes it possible, in the case of a large crane, to transport more 
attachments together (allows integral transport of attachments). Consequently, it is possible to 
reduce the number of trailers and, in turn, reduce the transport cost. From another perspective, 
because the transport height can be reduced as compared to the conventional technique, it is 
possible to allow the attachments (for example, struts) to have a large frame size within a range 
not exceeding a transport height limit. Consequently, the attachments are allowed to have 

greater rigidity and strength than in the conventional technique. 
[0037] Further, in the present invention, it is preferred to configure the connecting member 
for connecting the first connecting support unit 11 and the second connecting support unit 12 
with each other by the first connecting plates 13 projecting upward from the first connecting 
support unit 11, the second connecting plate 14 projecting downward from the second connecting 
support unit 12, and the rod-like connecting member (for example, the connecting pin 15) for 

connecting the first connecting plates 13 and the second connecting plate 14 from their side. 
According to this configuration, it is possible to reduce the height of the attachments stacked in 
the vertical direction and more reliably prevent contact between the attachments. 

[0038] As shown in the first embodiment, it is preferred to provide the positioner 7 disposed on 
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the side surfaces of the attachments to position the pin opening 13a (first opening) which is 
formed in the first connecting plate 13 and to which the connecting pin 15 (connecting member) 
is inserted and the pin opening 14a (second opening) which is formed in the second connecting 
plate 14 and to which the connecting pin 15 (connecting member) is inserted. This 

configuration facilitates the positioning of the pin openings (the first opening and the second 
opening). 
[0039] Further, the positioner 7 is preferred to include a first positioning member (for 
example, the positioning guide 18) disposed on the side of one of the attachments to be stacked, 
and a second positioning member (for example, the engaging plate 17) disposed on the other of 
the attachments to be stacked and formed with a recess engageable with the first positioning 
member. This allows a simple configuration of the positioner 7. 
[0040] Further, in the above-described embodiments, the connecting support units 11 and 12 
of the connecting tool 1 and the positioning support units 19 and 20 of the positioner 7 have the 
same shape and dimension. In addition, the connecting plates 13 and 14 of the connecting tool 
1 have similar shapes to the positioning plate 16 and the engaging plate 17 of the positioner 7. 
In this manner, the present invention allows standardization of components, which makes it 
possible to reduce the cost. 
[0041] Further, as shown in the first embodiment, it is preferred to provide the plurality of 
connecting tools 1 at predetermined intervals in the longitudinal direction of the attachments as 
shown in the first embodiment. The attachments are more reliably secured during the transport 
by being connected with each other at several points in the longitudinal direction of the 

attachments. 
[0042] Further, as shown in the second embodiment, it is preferred to secure the receiving 
plate 6 on the top surface of the first attachment, which constitutes the lower attachment, at a 
predetermined distance from the connecting tool 1 in the longitudinal direction of the 
attachments, the receiving plate 6 allowing the longitudinal end of the second attachment, which 
constitutes the upper attachment, to come into contact therewith from above. This 
configuration makes it possible to prevent the attachments from being damaged due to contact 
therebetween. 
[0043] The embodiments and the modifications of the present invention have been described 
above. It is needless to say that other various modifications can be made within the scope of 

ordinary creativity of a person skilled in the art. 
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1. An attachment connecting device for connecting a first attachment and a second 
attachment constituting a working machine with each other, comprising, 

a first connected member extending outward from a first side surface of the first 
attachment, the first side surface extending in a longitudinal direction of the first attachment ; 

a second connected member extending outward from a second side surface of the 
second attachment, the second side surface extending in a longitudinal direction of the second 
attachment, the second connected member facing the first connected member when the first 
attachment and the second attachment come into a connection state in which the second 
attachment is stacked on the first attachment; and 

a connecting member for connecting the first connected member and the second 
connected member with each other. 

2. The attachment connecting device according to claim 1, wherein: 
the first connected member includes a first projection extending upward relative to the 

first attachment in the connection state; 
the second connected member includes a second projection extending downward 

relative to the second attachment and facing the first projection in a width direction of the second 
attachment in the connection state, the width direction intersecting a vertical direction and the 
longitudinal direction of the second attachment; and 

the connecting member connects the first projection and the second projection with each 
other in the width direction. 

3. The attachment connecting device according to claim 2. wherein: 
the first projection is formed with a first opening passing through the first projection in 

die width direction; 
the second projection is formed with a second opening passing through the second 

projection in the width direction; 
the connecting member has a length sufficient to pass through the first opening and the 

second opening in the width direction, and is fitted in the first opening and the second opening in 
the width direction to thereby connect the first projection and the second projection with each 
other. 

4. The attachment connecting device according to claim 3, further comprising: 
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a positioner for restricting a relative position of the second attachment with respect to 

the first attachment such that the second opening faces the first opening in the width direction in 
the connection state. 

5. The attachment connecting device according to claim 4, wherein 
the positioner includes 

a first positioning member disposed on one of the first side surface of the first 
attachment and the second side surface of the second attachment; and 

a second positioning member disposed on the other of the first side surface of 
the first attachment and the second side surface of the second attachment, and engageable with 
the first positioning member to thereby restrict the relative position of the second attachment 
with respect to the first attachment. 

6. The attachment connecting device according to claim 5, wherein: 
the first positioning member has an outer circumferential surface extending in the width 

direction; 
the second positioning member has a recess facing the outer circumferential surface of 

the first positioning member in the vertical direction in the connection state: and 
the outer circumferential surface of the first positioning member and the recess of the 

second positioning member engage with each other to thereby restrict the relative position of the 
second attachment with respect to the first attachment in the longitudinal direction of the first 
attachment and the vertical direction in the connection state. 

7. The attachment connecting device according to claim 6, wherein 
the outer circumferential surface of the first positioning member and the recess of the 

second positioning member come into contact with each other by a weight of the second 

attachment to thereby restrict the relative position of the second opening with respect to the first 
opening in the vertical direction in the connection state. 

8. The attachment connecting device according to any one of claims 1 to 7, further 
comprising one or more first connected members, second connected members, and connecting 
members disposed at a predetermined interval in the longitudinal directions of the first 
attachment and the second attachment. 

9. The attachment connecting device according to any one of claims 1 to 7, further 
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comprising a receiving member secured on a top surface of the first attachment at a 
predetermined distance from the first connected member in the longitudinal direction of the first 
attachment for allowing the second attachment to come into contact therewith from above in the 
connection state. 
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