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Description 

Title of  Invention 

 HANGING MECHANISM 

 

Technical  Field 5 

[0001]  

 The present invention relates to a hanging mechanism.  

 

Background Art 

[0002]  10 

 A known storage shel f for storing an object is hung 

from a support part such as a cei l ing. For example,  Patent 

Literature 1 discloses a storage shelf  whose shelf module is 

hung from a ceil ing with use of  a hanging frame.   

Citation List  15 

[Patent L iterature] 

[0003]  

  [Patent Literature 1]  

 International Publication No.  WO 2020/017137 

 20 

Summary of  Invention 

 Technical Problem 

[0004]  

 The above-descr ibed hanging frame includes a f ixing 

port ion which is direct ly  f ixed to a ceil ing and a hanging 25 
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port ion which extends downward from the f ixing port ion.  

With use of the hanging port ion, the hanging frame hangs 

the shel f module.  In a case where the ceil ing is ti l ted and/or  

in a case where such a hanging frame is improperly f ixed to 

the cei l ing,  the hanging frame may be f ixed to the ceil ing 5 

such that the hanging frame is t i l ted with respect to a  

horizontal  plane.  This case leads to a problem in that the 

shel f  module fails to be hung horizontally via the hanging 

frame.  

[0005]  10 

 It is an object of an aspect of the present invent ion to 

achieve a hanging mechanism that makes it easy to 

horizontal ly hang an object.  

 Solution to Problem 

[0006]  15 

 In order to solve the foregoing problem, a hanging 

mechanism in accordance with an aspect of the present 

invention includes: a f irst hanging member to be hung from 

a support part;  a  second hanging member supported so as to 

be hung from the f irst hanging member; and a connecting 20 

section connecting the f irst  hanging member and the second 

hanging member to each other , the connecting section 

including: a  f irst  connecting surface that is provided on a 

f irst hanging member s ide; and a second connecting surface 

that is provided on a second hanging member s ide and that  25 
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is in contact with the f irst connecting surface. One of  the 

f irst  connecting surface and the second connect ing surface 

is  a  protruding curved surface,  and the other of  the f i rst 

connecting  surface and the second connecting surface is a 

recessed curved surface.   5 

 Advantageous Effects of  Invention 

[0007]  

 An aspect of  the present invention makes it  possible to 

achieve a hanging mechanism which makes it  easy to 

horizontal ly hang an object.  10 

 

Br ief  Description of Drawings 

[0008]  

 Fig.  1 is a front view i l lustrating a configuration of a 

transfer system in which a hanging mechanism in accordance 15 

with Embodiment 1 or 2 of the present invention is used.  

 Fig.  2 is a  partial  cross-sectional v iew il lustrating a  

configuration of a  hanging mechanism in accordance with 

Embodiment 1.   

 Fig.  3 is a  perspective v iew il lustrating a configuration 20 

(as v iewed from above)  of  a connecting member in the 

hanging mechanism.  

 Fig.  4 is a  perspective v iew il lustrating a configuration 

(as viewed from below) of  the connecting member.  
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 Fig.  5 is a plan view i l lustrating a configuration of  the 

connecting member.  

 Fig.  6 is a cross-sectional  view taken along line A-A in 

a direction of  arrows in Fig.5.  

 Fig.  7 is a longitudinal cross-sectional  view i l lustrating 5 

a configurat ion of a hanging mechanism in accordance with 

Embodiment 2 of  the present invent ion.  

 

Description of Embodiments 

[0009]  10 

 [Configuration of  transfer system] 

 The following wil l describe,  with reference to Fig.  1,  a  

transfer system 10 in which a hanging mechanism in 

accordance with an embodiment of  the present invention is 

used. Fig.  1 is a f ront view il lustrating a configuration of the 15 

transfer system 10.  

[0010]  

 As i l lustrated in Fig. 1,  the transfer system 10 is 

provided so as to be hung from a ceil ing 100 (support part ).  

The transfer system 10 includes a hanging mechanism 1, a 20 

ceil ing carrier 2, a storage shel f  3 (storage body),  and a rail  

4.   

[0011]  

 The hanging mechanism 1 hangs the storage shel f  3 

and the rai l  4 f rom the cei l ing 100. The hanging mechanism 25 
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1 wil l  be described in detai l in Embodiments 1 and 2 that 

wil l  be described later.  

[0012]  

 The rai l  4  is disposed on a movement path of  the ce il ing 

carrier  2 and includes an upper surface portion 4a,  a pair  of  5 

side portions 4b, and a pair of lower surface portions 4c. The 

upper surface port ion 4a is a portion attached to the hanging 

mechanism 1, and is disposed so as to face to the cei l ing 100.  

The side portions 4b are respective side walls which are 

provided so as to hang down from both side edges of the 10 

upper surface port ion 4a. The lower surface port ions 4c are 

formed to be short  and to extend,  on inner wall surface sides 

of the side portions 4b, f rom respective lower edges of  the 

side portions 4b. The lower surface port ions 4c form track 

surfaces on which wheels 24 provided to the ceil ing carrier  15 

2 ro ll .  The wheels 24 wil l  be described later.   

[0013]  

 The cei l ing carrier 2, while hanging from the rai l  4,  

travels a long the rail  4  to transport a container 5 (object ) to 

a destinat ion. The container 5 includes a main body 5a in 20 

which objects,  such as a wafer and a reticle  that are used for  

manufacturing semiconductors,  are accommodated. The 

ceil ing carrier  2 includes a box 21, a transfer  mechanism 22,  

a dr iving part 23, the wheels 24,  and a supporting shaft  25.  

[0014]  25 
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 The box 21 accommodates the container 5. The transfer  

mechanism 22 is disposed in an upper port ion of  the box 21.  

The box 21 is open on one side-surface side such that the 

container 5 can be taken in and out.  

[0015]  5 

 The transfer mechanism 22 transfers the container 5 

by moving the container 5 from the box 21 to the storage 

shel f  3 and also from the storage shel f 3 to the box 21. The 

transfer mechanism 22 includes a mechanism for holding a 

f lange portion 5b that is provided on a top surface of the 10 

main body 5a, and a mechanism for forward movement in an 

X2 direction in Fig.  1 and backward movement in an X1 

direct ion in Fig.  1. 

[0016]  

 The dr iving part 23 generates power for driving the 15 

wheels 24, and is composed of  a motor  and the l ike.  The 

driving part 23 includes a driving shaft 23a. The driving 

shaft 23a is provided so as to protrude toward the wheels 24 

and is directly  connected with an axle o f the wheels 24. The 

wheels 24 are disposed at posit ions at which the wheels 24 20 

roll  on respective top surfaces of the lower surface port ions 

4c.  

[0017]  

 The supporting shaft  25 is  a shaft  member which 

supports the box 21 such that the box 21 is hung from the 25 
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driving part 23. The supporting shaft  25 is provided so as to 

connect a bottom surface of  the dr iving part 23 and a top 

surface of  the box 21.  

[0018]  

 The storage shelf  3 is provided at a location where the 5 

storage shelf  3 is necessary on the rail  4  and temporar ily 

stores a container transferred from the cei l ing carrier 2. The 

storage shel f 3 is provided as a side track buffer (STB),  an 

under track storage (UTS),  or the l ike.   

[0019]  10 

 The storage shelf  3 includes a top board 31, a bottom 

board 32, and connecting members 33. The top board 31 is 

a plate-l ike rectangular member attached to the hanging 

mechanism 1. The bottom board 32 is a plate- l ike 

rectangular member that is disposed below the top board 31 15 

so as to be located opposite the top board 31. The container  

5 is placed on the bottom board 32.  The number of  the 

connect ing members 33 provided is four,  and the connecting 

members 33 connect four corners of the bottom surface of  

the top board 31 and four corners of a top surface of the 20 

bottom board 32.  

[0020]  

 Note that the hanging mechanism 1 may be supported 

on the cei l ing 100 via a double-axis posi tion adjustment 

mechanism (not i l lustrated).  The double-axis  position 25 
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adjustment mechanism adjusts,  in a horizontal plane,  a 

position of  each of  the storage shel f 3 and the rai l  4 , which 

are hung by the hanging mechanism 1, in the X1 and X2 

direct ions of  Fig.  1 with respect to the cei l ing 100 and in a 

direct ion perpendicular to the X1 and X2 direct ions. The 5 

double-axis posit ion adjustment mechanism functions as the 

support part instead of  the cei l ing 100.  

[0021]  

 Embodiment 1 

 The fol lowing wil l  describe an embodiment of  the 10 

present invention, with respect to Figs.  2 to 6.  

[0022]  

 Fig.  2 is a  partial  cross-sectional v iew il lustrating a  

configuration of  a hanging mechanism 1A in accordance with 

Embodiment 1.  Fig.  3 is a perspective view i l lustrating a 15 

configuration (as viewed from above) of  a connecting member 

71 in the hanging mechanism 1A. Fig. 4 is a perspective view 

il lustrating a configuration (as viewed from below) of  the 

connecting  member 71.  Fig.  5 is a  plan view il lustrating a 

configuration of  the connecting member 71. Fig. 6 is a cross-20 

sectional view taken along l ine A-A in a direction of arrows 

in Fig.  5.  

[0023]  

 The hanging mechanism 1A il lustrated in Fig. 2 is used 

in the transferring system 10, as the above-described 25 
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hanging mechanism 1. As i l lustrated in Fig.  2, the hanging 

mechanism 1A includes an upper mechanism 6 and a lower 

mechanism 7. The upper mechanism 6 is supported on the 

ceil ing 100. The lower mechanism 7 is hung from the upper 

mechanism 6 so as to be connected with the upper 5 

mechanism 6.  

[0024]  

 The upper mechanism 6 includes a hanging shaft 61 

(f irst  hanging member) , a connecting member 62,  and a nut 

63. Al though not i l lustrated, the hanging shaft 61 has a top 10 

end port ion that penetrates through the ce i l ing 100 so as to 

protrude on an upper surface side of the cei l ing 100. A male 

screw is formed at each of an outer circumference of the top 

end port ion and an outer circumference of a bottom end 

port ion of the hanging shaft  61.  The nut 63 is f i tted onto the 15 

hanging shaft  61. When rotated, the nut 63 moves in an axial  

direct ion of  the hanging shaft 61. In addition, a  nut (upper 

nut) which is not i l lustrated is f it ted onto the top end portion 

of  the hanging shaft  61.  

[0025]  20 

 The upper nut and the nut 63 sandwich the cei ling 100,  

so that the hanging shaft  61 is  f ixed to the cei l ing 100.  

Further, rotation of  the upper nut and the nut 63 moves,  

upward or downward, the hanging shaft  61 with respect to 

the upper nut and the nut 63. In this way, the hanging shaft  25 
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61, the upper nut,  and the nut 63 constitute a height 

adjustment mechanism ( fi rst  height  adjustment mechanism).   

[0026]  

 The connecting member 62 has a protruding curved 

surface ( f irst connecting surface),  speci f ically,  a protruding 5 

spherical surface.  The connecting member 62 has a spherical  

shape,  but does not necessari ly have a spherical  shape. The 

connecting member 62 may have, for example,  a 

hemispherical shape as long as the connecting member 62 

has a protruding spherical surface as a surface to be in 10 

contact with a recessed surface portion 71a of the connecting 

member 71 (described later ).  

[0027]  

 The connecting member 62 is connected with the 

bottom end portion of the hanging shaft  61. Speci fically,  the 15 

connecting member 62 is provided with a hole 62a having a  

female screw that is formed from an upper end to the center  

of  the connecting member 62. The bottom end port ion of  the 

hanging shaft  61 and the hole 62a of  the connecting member 

62 are connected with each other  by screw-fi tt ing.  Rotation 20 

of  the connecting member 62 with respect to the hanging 

shaft 61 moves, upward or downward, a screw-f it ting 

position of the connecting member 62 and the hanging shaft  

61. This can change a height at which the connecting member 

62 is connected with the hanging shaft 61. In this way, the 25 
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hanging shaft  61 and the connecting member 62, which are 

screw-fi tted to each other,  constitute a height adjustment 

mechanism ( f irst  height adjustment mechanism).   

[0028]  

 The lower mechanism 7 includes the connecting 5 

member 71, a supporting board 72,  a hanging shaft 73 

(second hanging member) , connecting  shafts  74, and nuts 75 

and 76. Four sets of a connect ing shaft  74 and nuts 75 and 

76 are provided.  

[0029]  10 

 As i l lustrated in Figs.  3 to 6, the connect ing member 

71 has a substantia lly square shape as viewed from above 

and has a predetermined thickness. The connecting member 

71 has the recessed surface portion 71a (second connecting 

surface) that forms a recessed curved surface, specif ical ly , a 15 

recessed spher ical  surface.  The recessed surface port ion 71a 

is  formed at a center of  a bottom surface of the connecting 

member 71. The recessed surface portion 71a has a larger  

curvature radius than the connecting member 62.  

[0030]  20 

 The recessed surface portion 71a is  provided, at the 

center  thereof,  with a shaft  hole 71b that is formed so as to 

penetrate through the connecting member 71 from the 

recessed surface port ion 71a to a top surface of  the 

connecting member 71. The shaft hole  71b is formed so as to  25 
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have a size, that is, a diameter large enough to prevent an 

inner wall  surface of  the connecting member 71, which 

defines the shaft  hole 71b, from touching the hanging shaft  

61 even in a case where the center of  the shaft  hole 71b is 

ti lted at a predetermined angle with respect to the hanging 5 

shaft 61.  

[0031]  

 The connecting member 71 is provided with a cut 71c 

that communicates with the shaft hole 71b. The cut 71c is 

linearly formed from one end at a posit ion on a side edge of  10 

the shaft hole 71b to the other end on one of side surfaces 

of  the connecting member 71. The cut 71c is formed so as to 

have a width that is sl ight ly larger than the diameter o f the 

hanging shaft  61 and that is smaller than the diameter of the 

shaft  hole 71b.  In addit ion, the connecting member 71 is 15 

provided with a screw hole 71d that is formed at each of four 

corners of the connecting member 71.  

[0032]  

 The connecting shaft  74 is provided with a male screw 

that is formed at each of  an outer circumference of  a top end 20 

port ion and an outer  circumference of a bottom end portion 

of the connecting shaft  74. The male screw of the top end 

port ion of  the connecting shaft  74 is  screw-fi tted to the screw 

hole 71d. The nuts 75 are each fi tted onto the top end port ion 

of  the connecting shaft  74. Rotation of  the nut 75 moves,  25 
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upward or downward, the top end portion of the connecting 

shaft 74 in the screw hole 71d. As a result, the connecting 

shaft 74 moves upward or downward with respect to the nut 

75. In this way,  the connecting shaft  74 and the nut 75 

constitute a height adjustment mechanism (second height 5 

adjustment mechanism).   

[0033]  

 The supporting board 72 is a plate- like member that 

has a substantial ly square shape. The supporting board 72 

is  provided with a screw hole 72a at each of  four corners of  10 

the supporting board 72. The screw hole  72a is formed at a  

position opposi te the screw hole 71d.  The male screw of  the 

bottom end port ion of  the connecting shaft  74 is f i t ted into 

the screw hole 72a. The nut 76 is f it ted onto the bottom end 

port ion of the connecting shaft  74. Rotation of the nut 76 15 

moves,  upward or downward, the bottom end port ion of  the 

connecting  shaft  74 in the screw hole 72a. As a result,  the 

connecting shaft  74 moves upward or downward with respect 

to the nut 76. In this  way,  the connecting shaft  74 and the 

nut 76 constitute the height  adjustment mechanism (second 20 

height adjustment mechanism).  

[0034]  

 The hanging shaft  73 is jointed to a lower surface of  

the supporting board 72. The hanging shaft 73 is provided 

so as to extend downward and is connected with the 25 
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corresponding one of  the top board 31 of  the storage shel f 3  

and the upper surface portion 4a of  the rai l  4.   

[0035]  

 In the hanging mechanism 1A,  the connecting member 

62 and the connecting member 71 const itute a connecting 5 

section 200. The connecting section 200 connects the 

hanging shaft 61 and the hanging shaft  73.  

[0036]  

 In the connecting sect ion 200 of  the hanging 

mechanism 1A configured as descr ibed above, the connecting 10 

member 62 is  in contact with the recessed surface port ion 

71a of  the connecting member 71.  Thus, the recessed surface 

port ion 71a of the connecting member 71 sl ides with respect  

to the spherical  surface of  the connecting member 62.  

Therefore, even in a case where the hanging shaft 61 is t i l ted 15 

with respect  to a horizontal plane because the cei l ing 100 is  

not horizontal but t i lted and/or because the hanging shaft  

61 is improperly f ixed to the cei l ing 100, the hanging shaft 

73 can be directed vertically downward whereas the hanging 

shaft  61 is t i lted. This makes it  possible to easi ly keep the 20 

storage shel f 3,  which is an object hung by the hanging shaft  

73, horizontal.  In addition, it  is possible to attenuate lateral  

osci l lation in a case where the lower mechanism 7 is 

osci l lated laterally together with the storage shelf  3 or 

port ions located lower than the rai l  4.  As a result ,  it  is 25 
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possible to attenuate influence of the lateral  osci l lation on 

the upper mechanism 6.  

[0037]  

 Furthermore, the spherical surface of the connecting 

member 62 is a protruding spherical surface, and the 5 

recessed surface port ion 71a of  the connecting member 71 is 

a recessed spherical surface. This allows the connecting 

member 62 to smoothly contact the recessed surface port ion 

71a. Thus, the connect ing member 62 and the recessed 

surface port ion 71a easily sl ide with respect to each other.  10 

This makes it possible to easily keep the storage shel f 3 

horizontal .  In addition, this makes it  possible to enhance the 

ef fect of attenuating the lateral osci l lation that occurs at 

port ions located lower than the lower mechanism 7.  

[0038]  15 

 Furthermore, the recessed surface portion 71a of  the 

connecting member 71 has a larger curvature radius than 

the connecting member 62.  This reduces an area in which 

the spherical  surface of  the connecting member 62 is in 

contact with the recessed surface port ion 71a of  the 20 

connecting  member 71.  Thus, the recessed surface port ion 

71a can more free ly move with respect  to the connecting 

member 62. In contrast,  in a case where the spher ical  

surface of the connecting member 62 has the same curvature 

radius as the recessed surface port ion 71a of the connecting 25 
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member 71, the respective spher ical surfaces are f it ted to 

each other.  This makes the recessed surface port ion 71a 

unable to freely move with respect to the connecting member  

62.  

[0039]  5 

 Furthermore, the connecting member 71 has the cut 

71c. Thus, the lower mechanism 7 including the hanging 

shaft 73 can be detachably connected to the upper 

mechanism 6, by horizontally  moving the connect ing member 

71 in a manner that the hanging shaft  61 of  the upper 10 

mechanism 6 moves along the cut 71c.  This makes i t possible 

to bring, to an installat ion location of  the hanging 

mechanism 1A,  the hanging mechanism 1A in the form of  

separate parts,  that is , the upper mechanism 6 including the 

hanging shaft  61 and the lower mechanism 7 including the 15 

hanging shaft 73.  

[0040]  

 As a result  of  fi tt ing of  the connecting member 62 and 

the nut 63 with respect to the hanging shaft 61, constituted 

is the height adjustment mechanism ( f irst height adjustment 20 

mechanism) for adjusting the height of  the connecting 

member 62 with respect to the ceil ing 100. On the other hand, 

as a result  of fi t t ing of  the nuts 75 and 76 with respect to 

the connecting shafts 74, constituted is the height 

adjustment mechanism (second height adjustment 25 
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mechanism) for adjusting the height of  the hanging shaft 73 

with respect to the connecting member 62.  

[0041]  

 This makes it  possible to adjust the respective heights 

of  the connecting member 62 and the hanging shaft 73 in a 5 

condit ion where the hanging mechanism 1A is in the form of  

separate parts,  that is,  the upper mechanism 6 and the lower 

mechanism 7. Therefore,  in a case where a heavy load is 

attached to the hanging shaft 73, the lower mechanism 7 and 

the upper mechanism 6 are connected with each other after  10 

the heights of the connecting member 62 and the hanging 

shaft 73 have been adjusted. This el iminates the need for  

adjusting the heights in a condition where the heavy load is  

attached. As a result,  it  is possible to reduce a burden of  

adjusting the heights.  15 

[0042]  

 Furthermore, the upper mechanism 6 is provided with 

the connecting member 62 in which the protruding curved 

surface (protruding spherical  surface) is  formed,  and the 

lower mechanism 7 is  provided with the connecting member 20 

71 in which the recessed curved surface (recessed spherical  

surface) is formed. As a result,  in height adjustment of  the 

upper mechanism 6, only the connecting member 62 and the 

nut 63, that is , only two parts,  are to be adjusted. This can 

simplify the adjustment of the heights.  25 
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[0043]  

 Furthermore, the storage shel f 3 for accommodating 

the container 5 is attached to the hanging shaft 73. Therefore, 

it  is possible to easi ly keep the storage shelf  3 horizontal.  

This makes it  possible to stably accommodate the container 5 

5.  In addit ion, even in a case where the storage shel f 3 

osci l lates laterally, it  is  possible to  attenuate the lateral  

osci l lation. The attenuation of  the lateral oscil lat ion also 

makes it possible to stably accommodate the container 5.  

[0044]  10 

 Furthermore, the rai l  4 on which the ce i l ing carr ier 2 

travels is  attached to the hanging shaft  73. Therefore,  it  is 

possible to easily keep the cei l ing carrier 2, which travels on 

the rai l  4,  horizontal.  This a llows the cei ling carrier 2 to 

stably travel . In addit ion,  even in a case where the ceil ing 15 

carrier 2 osci l lates lateral ly , it  is possible to attenuate the 

lateral  osci l lat ion. The attenuation of  the lateral  osci l lation 

also a llows the cei l ing carrier 2 to stably travel.  

[0045]  

 Embodiment 2 20 

 The fol lowing wil l  describe another embodiment of  the 

present invention, with reference to Fig.  7. For convenience 

of  explanation, members having the same functions as those 

of  the members explained in Embodiment 1 are denoted by 

the same reference numerals,  and the explanat ion thereof  25 



- 19 - 

wi l l  not be repeated. Fig.  7 is  a partial cross-sectional view 

il lustrating a hanging mechanism 1B in accordance with 

Embodiment 2.   

[0046]  

 The hanging mechanism 1B il lustrated in Fig. 7 is used 5 

in the transfer system 10, as the above-described hanging 

mechanism 1. As i llustrated in Fig.  7,  the hanging 

mechanism 1B includes an upper mechanism 8 and a lower 

mechanism 9. The upper mechanism 8 is a mechanism that 

is supported on the ceil ing 100. The lower mechanism 9 is a 10 

mechanism that is hung from the upper mechanism 8 so as 

to be connected with the upper mechanism 8.  

[0047]  

 The upper mechanism 8 includes a connecting member  

71,  hanging shafts 81 (f irst  hanging member) , and the nuts 15 

82 and 83.  Four sets  of  a hanging shaft  81 and nuts 82 and 

83 are provided. The connecting member 71 is di fferent from 

the connecting member 71 in the hanging mechanism 1A of  

Embodiment 1 in that the recessed surface port ion 71a is 

disposed so as to face upward. In the hanging mechanism 1B,  20 

the recessed surface port ion 71a forms a fi rst  connecting 

surface.  

[0048]  

 Al though not i l lustrated, the hanging shaft 81 has an 

upper portion that penetrates through the ce il ing 100 so as 25 
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to protrude on an upper surface side of the ceil ing 100. A 

male screw is formed at each of  outer circumferences of  top 

end portions and each of  outer circumferences of  bottom end 

port ions of  the hanging shafts 81. The nuts 82 are f it ted onto 

the top end portions of  the hanging shafts 81. When rotated,  5 

the nuts 82 move in an axia l  direct ion of  the hanging shafts 

81.  In addition, nuts (upper nuts)  that are not i l lustrated are 

f i tted onto the top end port ions of  the hanging shafts 81 on 

the upper surface side of the cei l ing 100.  

[0049]  10 

 The upper nuts and the nuts 82 sandwich the ce il ing 

100, so that the hanging shafts 81 are f ixed to the cei l ing 

100. In addition, rotation of the upper nuts and the nuts 82 

moves,  upward or downward, the hanging shafts 81 with 

respect to the upper nuts and the nuts 82. In this  way, the 15 

hanging shafts 81, the upper nuts,  and the nuts 82 

constitute a height adjustment mechanism ( f irst  height  

adjustment mechanism).   

[0050]  

 The bottom end port ions of the hanging shafts  81 are 20 

inserted into the screw holes 71d of  the connecting member 

71 so as to be f i t ted to the screw holes 71d. The nuts 83 are 

f i tted onto the bottom end port ions of the hanging shafts 81. 

Rotation of  the nuts moves, upward or downward, the bottom 

end port ions of the hanging shafts 81 in the screw holes 71d.  25 
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Thus,  the hanging shafts 81 move upward or downward with 

respect to the nuts 83. In this way,  the hanging shafts 81 

and the nuts 83 consti tute a height adjustment mechanism 

(f irst  height adjustment mechanism).  

[0051]  5 

 The lower mechanism 9 includes a connecting member  

91, a supporting board 92,  a hanging shaft 93 (second 

hanging member) , a connecting shaft  94,  and a nut 95.  

[0052]  

 The connecting member 91 is a member that  has a  10 

protruding curved surface (second connecting surface),  

speci f ically,  a protruding spherical  surface.  The connecting 

member 91 has a spherical shape, but does not necessarily 

have a spherical shape. The connecting member 91 may have,  

for example, a hemispherical  shape as long as the connecting 15 

member 71 has a protruding spherical  surface as a surface 

to be in contact with the recessed surface port ion 71a of  the 

connecting  member 71. The recessed surface port ion 71a has 

a larger curvature radius than the connecting member 91.  

[0053]  20 

 The connecting member 91 is connected with a top end 

port ion of the connecting shaft 94. Specif ical ly,  the 

connecting  member 91 is provided, from a bottom end of  the 

connecting member 91 to the center of  the connecting 

member 91, with a hole 91a having a female screw. On the 25 
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other hand, the connecting shaft  94 is provided with a male 

screw that is formed at an outer circumference of  the top end 

port ion of  the connecting shaft  94. The top end portion of  

the connecting shaft  94 is  connected with the hole 91a of the 

connecting member 91 by screw-f i tt ing. Rotation of the 5 

connecting member 91 with respect to the connecting shaft  

94 moves, upward or downward,  a posi tion at which the 

connecting member 91 and the connecting shaft 94 are 

screw-fi tted to each other . This can change a height at which 

the connecting member 91 is connected with the connecting 10 

shaft  94. In this way,  the connecting member 91 and the 

connecting  shaft  94, which are screw-f i tted to each other,  

constitute a height adjustment mechanism (second height 

adjustment mechanism).   

[0054]  15 

 The supporting board 92 is a plate- like member that 

has a substantially square shape. The hanging shaft  93 is 

jo inted to a lower surface of the supporting board 92. The 

hanging shaft 93 is provided so as to extend downward and 

is  connected with the corresponding one of the top board 31 20 

of  the storage shel f  3 and the upper surface port ion 4a of the 

rail  4 . The supporting board 92 is provided, at the center  

thereof, with a hole 92a that penetrates through both 

surfaces of the supporting board 92. In addit ion, the top end 

port ion of  the hanging shaft  93 is  provided, at  the center  25 
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thereof, with a screw hole 93a that communicates with the 

hole 92a.  

[0055]  

 The connecting shaft  94 is provided with a male screw 

that is formed at an outer circumference of a lower port ion 5 

of  the connecting shaft  94.  The lower portion of the 

connecting shaft  94 is inserted through the hole 92a of the 

supporting board 92 and is inserted into the screw hole 93a 

of the hanging shaft 93 so as to be f it ted into the screw hole 

93a. In addition,  the nut 95 is f it ted onto the lower portion 10 

of  the connecting shaft  94. Rotation of  the nut 95 moves,  

upward and downward,  the lower port ion of  the connecting 

shaft  94 in the screw hole 93a. As a result , the connecting 

shaft 94 moves upward or downward with respect to the nut 

95. In this way,  the connecting shaft  94 and the nut 95 15 

constitute a height adjustment mechanism (second height 

adjustment mechanism).   

[0056]  

 The connecting shaft  94 is inserted through the shaft  

hole 71b of  the connecting member 71.  The shaft hole 71b is 20 

formed so as to have a size , that is,  a diameter large enough 

to prevent the connecting shaft  94 from touching an inner  

wall  surface of the connecting member 71, which defines the 

shaft  hole 71b, even in a case where the center  of  the 
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connecting  shaft  94 is ti lted at a  predetermined angle with 

respect to the shaft  hole 71b of the connecting member 71.   

[0057]  

 In the hanging mechanism 1B, the connecting member 

71 and the connecting member 91 const itute a connecting 5 

section 300. The connecting section 300 connects the 

hanging shafts  81 and the hanging shaft  93.  

[0058]  

 In the connecting sect ion 300 of  the hanging 

mechanism 1B configured as descr ibed above, the connecting 10 

member 91 is  in contact with the recessed surface port ion 

71a of the connecting member 71. Thus, the spher ical  

surface of  the connecting member 91 slides with respect to  

the recessed surface portion 71a of the connect ing member  

71.  Therefore,  even in a case where the hanging shafts 81 15 

are t il ted with respect  to a horizontal plane because the 

ceil ing 100 is not horizontal but t i lted and/or because the 

hanging shafts 81 are improperly fixed to the cei l ing 100, the 

hanging shaft 93 can be directed vertical ly downward 

whereas the hanging shafts 81 are t il ted. This makes i t  20 

possible to easi ly keep the storage shelf 3, which is an object 

hung by the hanging shaft  93, hor izontal.  In addit ion,  it  is  

possible to attenuate lateral osci l lation in a case where the 

lower mechanism 9 is osci l lated lateral ly together with the 

storage shel f 3 or port ions located lower than the rail  4 . As 25 
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a result , it  is possible to attenuate inf luence of  the lateral  

osci l lation on the upper mechanism 8.  

[0059]  

 Furthermore, the spherical surface of the connecting 

member 91 is a protruding spherical surface, and the 5 

recessed surface port ion 71a of  the connecting member 71 is 

a recessed spherical surface. This allows the connecting 

member 91 to smoothly contact the recessed surface port ion 

71a. Thus, the connect ing member 91 and the recessed 

surface port ion 71a easily sl ide with respect to each other.  10 

This makes it possible to easily keep the storage shel f 3 

horizontal .  In addition, this makes it  possible to enhance the 

ef fect of attenuating the lateral osci l lation that occurs at 

port ions located lower than the lower mechanism 9.  

[0060]  15 

 Furthermore, the recessed surface portion 71a of  the 

connecting member 71 has a larger curvature radius than 

the connecting member 91.  This reduces an area in which 

the spherical  surface of  the connecting member 91 is in 

contact with the recessed surface port ion 71a of  the 20 

connecting member 71. Thus, the connect ing member 91 can 

more freely move with respect to the recessed surface port ion 

71a. In contrast,  in a case where the spherical  surface of  the 

connecting member 91 has the same curvature radius as the 

recessed surface port ion 71a of  the connecting member 71, 25 
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the respective spher ical  surfaces are f i t ted to each other.  

This makes the connecting member 91 unable to freely move 

with respect to the recessed surface portion 71a.  

[0061]  

 Furthermore, the connecting member 71 has a cut 71c.  5 

Thus, the lower mechanism 9 including the connect ing shaft  

94 can be detachably connected to the upper mechanism 8 

by horizontal ly moving the connecting member 91 in a  

manner that the connecting shaft 94 of the lower mechanism 

9 moves along the cut 71c.  This makes it  possible to bring,  10 

to an installat ion location of  the hanging mechanism 1B, the 

hanging mechanism 1B in the form of separate parts, that is,  

the upper mechanism 8 including the hanging shaft  81 and 

the lower mechanism 9 including the connecting shaft  94.  

[0062]  15 

 As a result of f itt ing of  the nuts 82 and 83 with respect  

to the hanging shafts 81, constituted is the height 

adjustment mechanism ( f irst height adjustment mechanism)  

for adjusting the height of the connecting member 71 with 

respect to the ce il ing 100. On the other  hand, as a result of  20 

fi tt ing of the connecting member 91 and the nut 95 with 

respect to the connecting shaft  94,  consti tuted is the height 

adjustment mechanism (second height adjustment 

mechanism) for adjusting the height of  the hanging shaft 93 

with respect to the connecting member 91.  25 
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[0063]  

 This makes it  possible to adjust the respective heights 

of  the connecting member 71 and the hanging member 93 in 

a condit ion where the hanging mechanism 1B is in the form 

of separate parts,  that is,  the upper mechanism 8 and the 5 

lower mechanism 9. Therefore, in a case where a heavy load 

is  attached to the hanging shaft 93, the lower mechanism 9 

and the upper mechanism 8 are connected with each other  

after the heights of the connecting member 71 and the 

hanging member 93 have been adjusted.  This eliminates the 10 

need for adjusting the heights in a condition where the heavy 

load is attached. As a result , it  is possible to reduce a burden 

of  adjusting the heights.   

[0064]  

 Furthermore, the upper mechanism 8 is provided with 15 

the connecting member 71 in which the recessed curved 

surface (recessed spherical  surface)  is formed, and the lower  

mechanism 9 is provided with the connecting member 91 in 

which the protruding curved surface (protruding spher ical  

surface) is formed.  20 

[0065]  

 Furthermore, the storage shelf 3 for accommodating a 

container 5 is attached to the hanging shaft 93. Therefore,  i t  

is possible to easi ly  keep the storage shelf  3 horizontal . This  

makes it possible to stably accommodate the container  5.  In 25 
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addition, even in a case where the storage shel f 3 osci l lates 

lateral ly ,  i t  is  possible to attenuate the lateral  oscil lat ion.  

The attenuation of the lateral  osci l lation also makes i t 

possible to  stably accommodate the container 5.  

[0066]  5 

 Furthermore, the rai l  4 on which the ce i l ing carr ier 2 

travels is  attached to the hanging shaft  93. Therefore,  it  is 

possible to easily keep the cei l ing carrier 2, which travels on 

the rai l  4,  horizontal.  This a llows the cei ling carrier 2 to 

stably travel . In addit ion,  even in a case where the ceil ing 10 

carrier 2 osci l lates lateral ly , it  is possible to attenuate the 

lateral  osci l lat ion. The attenuation of  the lateral  osci l lation 

also a llows the cei l ing carrier 2 to stably travel.   

[0067]  

 In order to solve the foregoing problem, a hanging 15 

mechanism in accordance with an aspect of the present 

invention includes: a f irst hanging member to be hung from 

a support part;  a  second hanging member supported so as to 

be hung from the f irst hanging member; and a connecting 

section connecting the f irst  hanging member and the second 20 

hanging member to each other , the connecting section 

including: a  f irst  connecting surface that is provided on a 

f irst hanging member s ide; and a second connecting surface 

that is provided on a second hanging member s ide and that  

is in contact with the f irst connecting surface. One of  the 25 
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f irst  connecting surface and the second connect ing surface 

is  a  protruding curved surface,  and the other of  the f i rst 

connecting  surface and the second connecting surface is a 

recessed curved surface.   

[0068]  5 

 According to the above-described configuration, in the 

connecting section, the protruding curved surface is in 

contact with the recessed curved surface. Thus,  even in a  

case where the f irst hanging member is t i l ted with respect to 

a horizontal  plane, the protruding curved surface sl ides with  10 

respect to  the recessed curved surface, or  the recessed 

curved surface s lides with respect to the protruding curved 

surface. Therefore, the second hanging member can be 

directed vertical ly downward whereas the f i rst  hanging 

member is t i lted. As a result , it  is possible to easily keep an 15 

object, which is hung by the second hanging member,  

horizontal .   

[0069]  

 In the hanging mechanism, one of  the f irst connecting 

surface and the second connecting surface is  a protruding 20 

spherical surface,  and the other of  the f irst  connecting 

surface and the second connect ing surface is a recessed 

spherical surface.  

[0070]  
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 According to the above-described configuration,  the 

f irst  connecting surface can more smoothly contact the 

second connecting surface. This al lows the protruding 

spherical surface and the recessed spherical surface to sl ide 

with respect to each other . Therefore, i t is possible to more 5 

easi ly  keep the object,  which is hung, horizontal.   

[0071]  

 In the hanging mechanism, the recessed spherical  

surface has a larger curvature radius than the protruding 

spherical surface.  10 

[0072]  

 The above-described configuration reduces an area in 

which the protruding spherical surface is in contact with the 

recessed spherical surface.  In this case, unlike in a case 

where both spherical  surfaces have the same curvature 15 

radius,  the protruding spherical  surface and the recessed 

spherical surface are prevented from being f itted to each 

other.  This allows the protruding spher ical  surface to more 

free ly move with respect to the recessed spherical  surface.   

[0073]  20 

 In the hanging mechanism, the second hanging 

member is detachably connected, in the connecting section,  

to the f irst hanging member.  

[0074]  



- 31 - 

 According to the above-descr ibed configuration, i t  is 

possible to  bring, to the installation location of  the hanging 

mechanism, the hanging mechanism in the form of separate 

parts,  that is,  the f irst hanging member and the second 

hanging member.  5 

[0075]  

 The hanging mechanism includes:  a f irst  height 

adjustment mechanism for adjusting a height of the f irst  

connecting  surface with respect to the support part; and a 

second height adjustment mechanism for adjusting a height  10 

of the second hanging member with respect to the f irst  

connecting surface.  

[0076]  

 According to the above-descr ibed configuration, i t  is 

possible to adjust respective heights of  the f irst  hanging 15 

member and the second hanging member in a condit ion in 

which the hanging  mechanism is in the form of separate 

parts,  that is,  the f irst hanging member and the second 

hanging member.  Therefore,  in a case where a heavy load is 

attached to the second hanging member, the f irst  hanging 20 

member and the second hanging member are connected to 

each other af ter the heights of the f irst  hanging member and 

the second hanging member have been adjusted. This 

el iminates the need for adjusting the heights in a condition 
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where the heavy load is attached. As a result , i t  is possible 

to reduce a burden of adjusting the heights.   

[0077]  

 In the hanging mechanism, the f irst connecting surface 

may be protruding curved surface, and the second 5 

connecting  surface may be a recessed curved surface.  

Alternatively, in the hanging mechanism, the f irst connecting  

surface may be a recessed curved surface,  and the second 

connecting surface may be a protruding curved surface.   

[0078]  10 

 In the hanging mechanism, a storage body for  

accommodating an object is attached to the second hanging 

member.  

[0079]  

 According to the above-descr ibed configuration, i t  is 15 

possible to easily keep the storage body horizontal . This 

makes it possible to stably accommodate the object.   

[0080]  

 In the hanging mechanism, the support part is a ceil ing,  

and a rai l  on which a cei l ing carrier travels is attached to 20 

the second hanging member.  

[0081]  

 According to the above-descr ibed configuration, i t  is 

possible to easi ly keep the ce il ing carrier , which travels  on 
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the rai l ,  horizontal . This allows the cei l ing carrier  to stably 

travel .   

 

[0082]  

 [Addit ional Remarks] 5 

 The present invention is not l imited to the 

embodiments descr ibed above, but may be altered in various 

ways by a skil led person within the scope of the claims. Any 

embodiment based on a proper combination of  technical  

means disc losed in the embodiments is also encompassed in 10 

the technical  scope of the present invention.  

 

Reference Signs List 

[0083]  

 1,  1A, 1B Hanging mechanism 15 

 3 Storage shelf  (storage body) 

 5 Container (object )  

 61 Hanging shaft  ( f irst  hanging member, f irst  height  

adjustment mechanism) 

 62 Connecting member ( fi rst  connecting surface,  20 

protruding curved surface,  protruding spherical surface,  

f irst height adjustment mechanism) 

 63 Nut (f irst height adjustment mechanism) 
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 71a Recessed surface port ion (f irst  connecting 

surface, second connecting surface,  recessed spher ical  

surface) 

 73 Hanging shaft  (second hanging member)  

 74, 94 Connecting shaft  (second height 5 

adjustment mechanism) 

 75, 76,  95 Nut (second height adjustment mechanism) 

 81 Hanging shaft  ( f irst  hanging member, f irst  height  

adjustment mechanism) 

 82, 83 Nut (f irst height adjustment mechanism) 10 

 91 Connecting member (second connecting surface,  

protruding curved surface,  protruding spherical surface,  

second height adjustment mechanism) 

 93 Hanging shaft  (second hanging member)  

 100 Cei l ing (support part ) 15 

 200, 300 Connecting section 

  



- 35 - 

Claims 

 Claim 1 

 A hanging mechanism comprising:  

 a f irst hanging  member to be hung from a support part;   

 a second hanging member supported so as to be hung 5 

from the f irst  hanging member; and 

 a connecting section connect ing the f irst hanging 

member and the second hanging member to each other,   

 the connecting section including:  

  a f irst connecting surface that is provided on a 10 

first hanging member side; and 

  a second connecting surface that is provided on 

a second hanging member s ide and that is in contact with 

the f irst  connecting surface,  

 one of  the f irst  connect ing surface and the second 15 

connecting surface being a protruding curved surface,  and 

the other of  the f irst connecting surface and the second 

connecting surface being a recessed curved surface.   

 

 Claim 2 20 

 The hanging mechanism according to cla im 1, wherein 

one of the f irst connecting surface and the second connecting 

surface is a protruding spherical surface, and the other  of  

the f irst  connecting surface and the second connecting 

surface is a recessed spherical  surface.   25 
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 Claim 3 

 The hanging mechanism according to cla im 2, wherein 

the recessed spherical  surface has a larger curvature radius 

than the protruding spherical  surface.  5 

 

 Claim 4 

 The hanging mechanism according to any one of  claims 

1 to 3, wherein the second hanging member is detachably 

connected, in the connecting section, to the f i rst  hanging 10 

member.  

 

 Claim 5 

 The hanging mechanism according to any one of  claims 

1 to 3,  comprising: 15 

 a f irst height adjustment mechanism for adjusting a 

height of  the f i rst  connecting surface with respect to the 

support part;  and 

 a second height adjustment mechanism for adjusting a 

height of  the second hanging member with respect to the f irst  20 

connecting surface.  

 

 Claim 6 

 The hanging mechanism according to any one of  claims 

1 to 5,  wherein the f irst  connecting surface is a  protruding 25 
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curved surface,  and the second connecting surface is a 

recessed curved surface.   

 

 Claim 7 

 The hanging mechanism according to any one of  claims 5 

1 to 5, wherein the f irst connecting surface is a recessed 

curved surface,  and the second connecting surface is a 

protruding curved surface.   

 

 Claim 8 10 

 The hanging mechanism according to any one of  claims 

1 to 7, wherein a storage body for accommodating an object 

is  attached to the second hanging member.  

 

 Claim 9 15 

 The hanging mechanism according to any one of  claims 

1 to 7,  wherein:   

 the support part is a cei l ing;  and  

 a rail  on which a cei l ing carrier travels is attached to 

the second hanging member. 20 

  


