
DESCRIPTION 

 

Title of Invention 

STORAGE RACK 

Technical Field 5 

[0001] The present disclosure relates to a storage rack configured to 

store containers. 

Background Art 

[0002] As a conventional storage rack configured to store containers, a 

technique is known in which a constant-tension spring is wound by a 10 

winding unit to fold posts and retract a buffer from a storage position. 

Citation List 

Patent Literature 

[0003] [Patent Literature 1] Japanese Unexamined Patent Publication 

No. 2008-169005 15 

Summary of Invention 

Technical Problem 

[0004] In the conventional storage rack described above, the winding 

unit configured to move the buffer (shelf) upward is fixed to an upper 

frame.  In other words, when the shelf is provided in plurality, the 20 

winding unit is provided to each shelf.  In this configuration, the entire 

storage rack tends to be larger.  In addition, in the configuration in 

which the posts are folded inward from each other, it may be difficult to 

actually fold the posts well.  Another means is needed to easily retract 

the shelf upward. 25 

[0005] The present disclosure describes a storage rack that allows the 
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shelf to be easily retracted upward. 

Solution to Problem 

[0006] An aspect of the present disclosure is a storage rack including a 

base frame and a shelf movable upward with respect to the base frame, 

in which a hoisting unit capable of being attached to and detached from 5 

the base frame is able to be placed on the base frame, and the shelf 

includes an engaged portion configured to be engaged with a hook of 

the hoisting unit. 

[0007] With this storage rack, the shelf can be moved upward by 

placing the hoisting unit, which is prepared separately from the storage 10 

rack, on the base frame and engaging the engaged portion with the hook 

and hoisting the shelf.  The storage rack does not include the hoisting 

unit, and thus the configuration thereof can be simplified more than a 

conventional one.  Hoisting operation (retracting operation) itself is 

also simple, and thus the shelf can be easily retracted upward. 15 

[0008] The base frame may include transverse beams horizontally 

spaced apart and each having a placement surface on which the hoisting 

unit is to be placed.  With this configuration, preparation for hoisting is 

completed simply by placing the hoisting unit on the placement surfaces 

of the transverse beams and engaging the engaged portion with the 20 

hook, and thus the hoisting operation is further facilitated. 

[0009] The shelf may include a support column extending in a vertical 

direction, the support column may include a stopper at its upper end, the 

base frame may include a guide portion in which an insertion hole 

penetrating in the vertical direction is formed, and the guide portion 25 

may restrain the stopper (support column) from descending when the 
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support column inserted into the insertion hole descends and the shelf is 

positioned in a lowered position.  With this configuration, the support 

column is guided by the guide portion and is slidable upward.  When 

the shelf is positioned in the lowered position, further descent of the 

stopper of the support column is restrained by the guide portion, 5 

whereby the support column is held without falling out. 

[0010] A lower portion of the support column of the shelf and the base 

frame may each have mounting holes configured to horizontally 

communicate with each other for a fixture to be attached when the shelf 

is positioned in a raised position.  With this configuration, the shelf can 10 

be held in the raised position by attaching the fixture.  Afterward, the 

hoisting unit can be removed, and the removed hoisting unit can be used 

for upward movement (retraction) of other storage racks. 

[0011] The shelf may include a support column extending in a vertical 

direction when the shelf is positioned in a lowered position and 15 

configured to be foldable when the shelf is positioned in a raised 

position.  With this configuration, the folded support column is not 

bulky while the shelf is moved upward, and thus the storage rack in the 

raised position can be made compact. 

Advantageous Effects of Invention 20 

[0012] According to the present disclosure, the shelf can be easily 

retracted upward. 

Brief Description of Drawings 

[0013] [FIG. 1] FIG. 1 is a perspective view illustrating a storage rack 

and an overhead traveling vehicle according to a first embodiment. 25 

 [FIG. 2] FIG. 2 is a perspective view illustrating a hoisting unit. 
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 [FIG. 3] FIG. 3 is a perspective view illustrating a state in which 

the hoisting unit is placed on the storage rack in FIG. 1. 

 [FIG. 4] FIG. 4 is a diagram illustrating a state in which a shelf 

is positioned in a lowered position in the storage rack in FIG. 3. 

 [FIG. 5] FIG. 5 is a diagram illustrating a state in which the 5 

shelf is positioned in a raised position in the storage rack in FIG. 3. 

 [FIG. 6] FIG. 6(a) is a diagram illustrating a state in which a 

support column moves upward with respect to a base frame, and FIG. 

6(b) is a diagram illustrating a state in which a fixture is inserted into 

two mounting holes that communicate with each other. 10 

 [FIG. 7] FIG. 7 is a perspective view illustrating a state in which 

the hoisting unit is placed on a storage rack according to a second 

embodiment. 

 [FIG. 8] FIG. 8 is a diagram illustrating a configuration of 

support columns near rotation fulcrums in the storage rack in FIG. 7. 15 

 [FIG. 9] FIG. 9 is a diagram illustrating a state in which a shelf 

is positioned in the lowered position in the storage rack in FIG. 7. 

 [FIG. 10] FIG. 10 is a diagram illustrating a state in which the 

shelf is positioned in the raised position in the storage rack in FIG. 7. 

 [FIG. 11] FIG. 11 is a perspective view illustrating a state in 20 

which the hoisting unit is placed on the storage rack according to a 

modification of the second embodiment. 

 [FIG. 12] FIG. 12 is a diagram illustrating a state in which the 

shelf is positioned in the lowered position in the storage rack in FIG. 11. 

 [FIG. 13] FIG. 13 is a diagram illustrating a state in which the 25 

shelf is positioned in the raised position in the storage rack in FIG. 11. 
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Description of Embodiments 

[0014] Embodiments of the present invention will now be described 

with reference to the drawings.  In the description of the drawings, like 

elements are designated by like reference signs, and duplicate 

description is omitted.  The terms "X-direction", "Y-direction", and "Z-5 

direction" are based on directions illustrated in the drawings and are 

given for convenience. 

[0015] As illustrated in FIG. 1, a storage rack 1 according to a first 

embodiment is disposed along a track 5 for overhead traveling vehicles 

3 included in a semiconductor conveyance system S of a semiconductor 10 

manufacturing plant, for example.  Each overhead traveling vehicle 3 

travels along the track 5 extending in the X-direction.  The storage 

rack 1 temporarily stores therein a container F such as a FOUP or a 

reticle pod.  The storage rack 1 is an overhead buffer (OHB).  The 

storage rack 1 is, for example, a side track buffer (STB) including a 15 

shelf 20 disposed beside the track 5.  In this case, the overhead 

traveling vehicle 3 transfers a container F in the Y-direction and the Z-

direction.  The storage rack 1 may be an under track buffer (UTB) 

including the shelf 20 disposed below the track 5. 

[0016] Each storage rack 1 includes a base frame 10 suspended from a 20 

ceiling, for example, and the shelf 20 attached to the base frame 10 and 

suspended below the base frame 10.  The shelf 20 can store therein a 

plurality of the containers F, for example.  In the example illustrated in 

FIG. 1, the shelf 20 includes four placement units 25 on each of which a 

container F can be placed. 25 

[0017] In the storage rack 1, the shelf 20 is movable upward with 
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respect to the base frame 10.  For example, in a semiconductor plant, a 

large number of the storage racks 1 may be disposed all over the plant.  

When semiconductor manufacturing equipment or the like is moved in 

the plant, in each storage rack 1, the corresponding shelf 20 can be 

moved upward and retracted to secure a transport path (movement 5 

space) for the equipment.  If the storage rack does not have such a 

lifting mechanism, when the equipment is moved, operations are 

necessary, such as removing the storage rack once, moving it to a 

temporary storage location, and reinstalling it after the equipment has 

been moved.  However, in the storage rack 1 according to the present 10 

embodiment, such removal, reinstallation, and other operations are 

unnecessary. 

[0018] The storage rack 1 has a telescopic (sliding) structure.  The 

shelf 20 slides along the Z-direction (vertical direction) with respect to 

the base frame 10.  In normal use of the storage rack 1, the shelf 20 is 15 

positioned in a lowered position P1 (see FIG. 4).  This lowered 

position P1 is the lowest position in the movable range of the shelf 20 in 

the Z-direction.  When the shelf 20 needs to be retracted, the shelf 20 

is moved upward and positioned in a raised position P2 (see FIG. 5) by 

a method described later.  In FIGS. 4 and 5, with respect to transverse 20 

beams 12 and posts 11, which are components of the base frame 10, 

transverse-beam mounting surfaces A, where the transverse beams 12 

are attached to the posts 11, are indicated by an alternate long and short 

dash line.  These transverse-beam mounting surfaces A are located at a 

fixed height. 25 

[0019] As illustrated in FIG. 1, the base frame 10 includes two pairs of 
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the posts 11 spaced apart in the X-direction and each extending in the Z-

direction, two long frames 14 laid over in the X-direction between the 

two pairs of posts 11, and the transverse beams 12 each laid over in the 

Y-direction between the upper ends of a corresponding pair of posts 11.  

Each post 11 is, for example, made of metal and is a rectangular column 5 

member with a hollow cross section.  Each transverse beam 12 is, for 

example, a channel steel.  In an upper portion of the base frame 10, 

two transverse beams 12 are disposed in a manner spaced apart in the 

X-direction (horizontal direction).  Each transverse beam 12 has a 

horizontal placement surface 12a that forms its top surface. 10 

[0020] The shelf 20 includes: two pairs of support columns 23 disposed 

in a manner spaced apart in the X-direction and each extending in the Z-

direction; and a lower frame 21 fixed to lower ends 23b (see FIG. 4) of 

the two pairs of support columns 23 and forming a plurality of 

placement units 25.  Each support column 23 is, for example, made of 15 

metal and is a rectangular column member with a hollow cross section.  

Between lower portions 23a of the two support columns 23 spaced apart 

in the X-direction, a fall prevention bar 27 is laid over.  At both ends of 

the lower frame 21 in the X-direction, fall prevention plates 28, 28 are 

provided in a standing manner.  The fall prevention bars 27 and the fall 20 

prevention plates 28 are located on the sides and front and back of a 

container F placed on a placement unit 25 to prevent the container F 

from falling. 

[0021] In the storage rack 1, the support columns 23 slide in the vertical 

direction with respect to the base frame 10 the position of which is 25 

fixed.  To the base frame 10, guide portions 16 fixed to the lower ends 
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of the respective posts 11 and protruding inward (toward the opposed 

post 11 spaced apart in the X-direction) are fixed.  Each guide portion 

16 has a U-shape, and the corresponding post 11 is fit into the opening 

of the U-shape.  Each guide portion 16 has an insertion hole 17 

penetrating in the Z-direction. 5 

[0022] The support columns 23 of the shelf 20 are respectively inserted 

into the insertion holes 17 of the guide portions 16 and are guided so as 

to slide in the Z-direction, while movement thereof in the X-direction 

and the Y-direction is restricted by the guide portions 16.  When 

protruding above the guide portions 16, the support columns 23 are 10 

located beside the posts 11, and thus do not come into contact with the 

posts 11.  The shelf 20 includes stoppers 31 provided to the upper ends 

of the respective support columns 23 (see also FIG. 5).  Each stopper 

31, for example, has a plate-like shape extending horizontally, and the 

size of the stopper 31 in plan view is larger than the size of each 15 

insertion hole 17.  The stopper 31 is always located above the 

corresponding guide portion 16 and cannot pass through the guide 

portion 16.  Thus, when the four support columns 23 inserted into the 

four insertion holes 17 are lowered and the shelf 20 is positioned in the 

lowered position P1 (see FIG. 4), the guide portions 16 restrain the 20 

stoppers 31 from descending.  In this state, for example, the posts 11 

and the upper ends of the support columns 23 may be fastened by bolts 

or other means.  The shelf 20 is held by the base frame 10 without 

falling out and is fixed in the lowered position P1. 

[0023] Referring now to FIGS. 2 through 5, the configuration for 25 

moving the shelf 20 upward is described.  FIG. 2 is a perspective view 
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illustrating a hoisting unit 50 to be used for the storage rack 1.  FIG. 3 

is a perspective view illustrating a state in which the hoisting unit 50 is 

placed on the storage rack 1.  The hoisting unit 50 is a jig capable of 

being attached to and detached from the storage rack 1.  The hoisting 

unit 50 is placed on the transverse beams 12 of the base frame 10 when 5 

the shelf 20 is moved upward or when the shelf 20 is moved downward.  

The hoisting unit 50 can be placed on the placement surfaces 12a of the 

transverse beams 12.  With this configuration, one hoisting unit 50 can 

be used for operation to raise and lower shelves 20 for a plurality of the 

storage racks 1.  In other words, the number of hoisting units 50 is not 10 

needed as many as the number of the storage racks 1.  The hoisting 

unit 50 shared by the storage racks 1 contributes to reducing the overall 

cost of the facility. 

[0024] As illustrated in FIG. 2, the hoisting unit 50 includes: a main 

frame 51; vertical members 52 and horizontal members 53 fixed to both 15 

ends of the main frame 51; a hoist 56 connected to the main frame 51 

with a connecting portion 54 interposed therebetween; a chain 57; and a 

hook 58.  The hoist 56 of the hoisting unit 50 is, for example, an 

electric chain block.  Although not illustrated, the hoist 56 is connected 

to a power feed cable, for example.  The main frame 51, the vertical 20 

members 52, and the horizontal members 53 are, for example, made of 

metal and are rectangular column members with hollow cross sections.  

The length of the main frame 51 is longer than the length between the 

outer sides of the two transverse beams 12 spaced apart in the X-

direction.  The main frame 51 is long enough to be laid over between 25 

the two transverse beams 12, and when placed on the placement 
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surfaces 12a, both ends thereof protrude each in the +X-direction and 

the –X-direction (outward).  A pair of the vertical members 52 are 

attached to these protruding portions.  The pair of vertical members 52 

extend in the –Z-direction and restrict the X-directional movement of 

the main frame 51 placed on the transverse beams 12.  Inside the 5 

mounting positions of the vertical members 52, a pair of the horizontal 

members 53 are attached, which are laid on the placement surfaces 12a 

of the transverse beams 12 when the main frame 51 is placed on the 

placement surfaces 12a.  One horizontal member 53 protrudes from the 

main frame 51 in the +Y-direction, and the other horizontal member 53 10 

protrudes from the main frame 51 in the –Y-direction.  The pair of 

horizontal members 53 restrict the rotational movement (toppling) of 

the main frame 51, which is placed on the transverse beams 12, about its 

axis.  The positions of the vertical members 52 and the horizontal 

members 53 in the X-direction may be adjustable. 15 

[0025] The connecting portion 54 having an annular shape may be 

fixed to the center point of the main frame 51 in the X-direction, or may 

be movable (or attachable) to any position along the main frame 51.  In 

the present embodiment, the connecting portion 54 is movable in 

consideration of the other types of storage racks 1A and 1B described 20 

later.  The base of the connecting portion 54 is movable in the X-

direction while being engaged with the main frame 51.  The 

connecting portion 54 is fastened at a desired position by a fastening 

member (not illustrated), for example.  The hoist 56 is electric-

powered and can wind and lower (pay out) the chain 57.  The hoist 56 25 

can be operated remotely, for example.  The hoist 56 can be operated 
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by a manual handle. 

[0026] As illustrated in FIG. 3, the hoisting unit 50 is carried to an 

installation site of the storage rack 1 the shelf 20 of which needs to be 

retracted, and is placed on the placement surface 12a of the transverse 

beam 12 thereof.  An operator can access the storage rack 1 by using a 5 

scaffolding unit (not illustrated), for example, installed beside the 

storage rack 1.  When placing the hoisting unit 50, the operator first 

causes one transverse beam 12 to support one end of the main frame 51 

by hooking the corresponding vertical member 52 to the outside of the 

transverse beam 12, and then causes the other transverse beam 12 to 10 

support the other end of the main frame 51.  The main frame 51 that is 

a rectangular column member sits in a stable position on the transverse 

beams 12.  The main frame 51 is placed in substantially the center of 

each transverse beam 12 in the Y-direction.  The vertical members 52 

and the horizontal members 53 restrict the movement of the main frame 15 

51.  The hoisting unit 50 is positioned in the X-direction and the Y-

direction when the hoisting unit 50 is simply laid over between the 

transverse beams 12.  In the Z-direction as well, the hoisting unit 50 is 

held down on the transverse beams 12 by engagement with an engaged 

portion 35 described later, and the position of the hoisting unit 50 is 20 

fixed.  In this case, no particular fixture is needed. 

[0027] To the center of the lower frame 21 in the X-direction and the Y-

direction, the engaged portion 35 with an eyebolt, for example, is 

attached.  The engaged portion 35 is fixed, for example, at the center 

of gravity in the shelf 20 on which a container F is not placed.  The 25 

operator engages the engaged portion 35 with the hook 58.  As 
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illustrated in FIG. 4, the hoist 56 is suspended from the connecting 

portion 54 fixed to the center point of the main frame 51 in the X-

direction, and thus the chain 57 hangs vertically (in the Z-direction).  

The main frame 51 can move freely because only upward movement 

thereof is not restricted by the vertical members 52 and the horizontal 5 

members 53.  However, when the engaged portion 35 is engaged with 

the hook 58 and tension is applied to the chain 57, the empty weight of 

the shelf 20 is applied to the main frame 51.  Thus, a downward load is 

applied to the main frame 51, and the position of the main frame 51 is 

stabilized.  The main frame 51 is aligned so as to pull up the shelf 20 at 10 

substantially at the center of gravity thereof. 

[0028] Subsequently, when the chain 57 is wound by the hoist 56, the 

shelf 20 is moved upward with respect to the base frame 10, as 

illustrated in FIG. 5.  The movement of the shelf 20 is stopped when or 

just before the fall prevention bars 27 come into contact with the long 15 

frames 14 of the base frame 10.  As illustrated in FIGS. 6(a) and 6(b), 

for example, in the lower portion 23a of each support column 23 and the 

corresponding post 11, first mounting holes 33 and second mounting 

holes 18 are formed, respectively, which communicate with each other 

in the X-direction (horizontal direction) when the shelf 20 is positioned 20 

in the raised position P2.  At the time when the two first mounting 

holes 33 of the support column 23 and the two second mounting holes 

18 of the post 11 have been aligned horizontally, a separate fixing pin 40 

is prepared and its rod-shaped portion 41 is inserted into the first 

mounting holes 33 and the second mounting holes 18 (see FIG. 6(b)).  25 

The fixing pin 40 is a fixture, and the first mounting holes 33 and the 
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second mounting holes 18 are mounting holes for the fixture to be 

attached.  The fixing pin 40 has a lock mechanism, for example, 

having a structure that cannot be easily removed once it has been 

inserted into the first mounting holes 33 and the second mounting holes 

18.  The fixing pins 40 support the weight of the shelf 20 positioned in 5 

the raised position P2. 

[0029] With the storage rack 1 according to the present embodiment, 

the shelf 20 can be moved upward by placing the hoisting unit 50, 

which is prepared separately from the storage rack 1, on the base frame 

10 and engaging the engaged portion 35 with the hook 58 and winding 10 

the chain 57.  The storage rack 1 does not include the hoisting unit 50, 

and thus the configuration thereof can be simplified more than a 

conventional one.  Hoisting operation (retracting operation) itself is 

also simple, and thus the shelf 20 can be easily retracted upward.  It 

should be noted that, in the storage rack 1, when the shelf 20 is 15 

positioned in the raised position P2, the support columns 23 protrude 

significantly above the transverse-beam mounting surfaces A.  The 

support columns 23 protrudes by most (or half or more) of the total 

length thereof from the transverse-beam mounting surfaces A, and thus 

the storage rack 1 should be used in situations in which sufficient 20 

clearance above the base frame 10 is available. 

[0030] The base frame 10 includes the transverse beams 12 spaced 

apart in the X-direction and having the placement surfaces 12a on which 

the hoisting unit 50 is to be placed.  Preparation for hoisting is 

completed simply by placing the hoisting unit 50 on the placement 25 

surfaces 12a of the transverse beams 12 and engaging the engaged 
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portion 35 with the hook 58, and thus the hoisting operation is further 

facilitated. 

[0031] The guide portions 16 of the base frame 10 restrain the stoppers 

31 from further descending when the support columns 23 inserted into 

the insertion holes 17 descend and the shelf 20 is positioned in the 5 

lowered position P1.  The support columns 23 are guided by the guide 

portions 16 and are slidable up and down.  When the shelf 20 is 

positioned in the lowered position P1, the stoppers 31 of the support 

columns 23 are restrained by the guide portions 16, whereby the support 

columns 23 are held without falling out. 10 

[0032] The lower portion 23a of each support column 23 and the base 

frame 10 have the first mounting holes 33 and the second mounting 

holes 18, respectively, configured to horizontally communicate with 

each other for the fixture to be attached when the shelf 20 is positioned 

in the raised position P2.  By attaching the fixing pins 40 to the base 15 

frame 10 and shelf 20, the shelf 20 can be held in the raised position P2.  

Thus, in this state, the hoisting unit 50 can be removed, and the hoisting 

unit 50 can be used for upward movement (retraction) of other storage 

racks 1. 

[0033] Referring now to FIGS. 7 through 10, the storage rack 1A 20 

according to a second embodiment is described.  The storage rack 1A 

illustrated in FIG. 7 differs from the storage rack 1 according to the 

previous embodiment illustrated FIG. 3 in that instead of the base frame 

10 including the long frames 14, a base frame 10A is provided, in which 

the long frames 14 are omitted and four posts 11 are rotatably connected 25 

to the shelf 20 with upper rotation fulcrums 63a interposed 
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therebetween, and instead of the shelf 20 including the slide-type 

(telescopic) support columns 23, a shelf 20A including four foldable 

support columns 60 is provided.  In the base frame 10A, the posts 11 

and the transverse beams 12 may have the same configurations as those 

of the posts 11 and the transverse beams 12 in the base frame 10.  In 5 

the shelf 20A, four reinforcing plates 64 are laid over between four 

upper column members 63.  The four reinforcing plates 64 are attached 

at the same height and are rectangular, which reinforce the shelf 20A by 

defining the spacing between the upper column members 63. 

[0034] Each support column 60 of the shelf 20A includes: a lower 10 

column member 61 fixed to the lower frame 21 and provided in a 

manner standing in the Z-direction; a middle column member 62 the 

lower end of which is connected to the upper end of the lower column 

member 61 with a lower rotation fulcrum 61a interposed therebetween; 

and the corresponding upper column member 63 the lower end of which 15 

is connected to the upper end of the middle column member 62 with a 

middle rotation fulcrum 62a interposed therebetween.  The lower 

column member 61, the middle column member 62, and the upper 

column members 63 are, for example, made of metal and are 

rectangular column members with hollow cross sections.  The upper 20 

end of the upper column member 63 is connected to the lower end of the 

post 11 with the corresponding upper rotation fulcrum 63a.  FIG. 8 is a 

diagram illustrating a configuration of the support columns 60 near the 

middle rotation fulcrums 62a.  As illustrated in FIG. 8, each middle 

rotation fulcrum 62a has a rotation axis L extending in the Y-direction.  25 

Each lower rotation fulcrum 61a and each upper rotation fulcrum 63a 

15



 

also have a rotation axis L extending in the Y-direction.  About these 

three parallel rotation fulcrums, two connected column members rotate 

relative to each other.  The length of the middle column member 62 is 

the same as the length of the upper column member 63.  The fall 

prevention bars 27 are connected to the support columns 60 at the lower 5 

rotation fulcrums 61a. 

[0035] When the shelf 20 is positioned in the lowered position P1, as 

illustrated in FIGS. 8 and 9, each middle column member 62 is fixed to 

the corresponding upper column member 63 by upper fixing bolts 68 

and lower fixing bolts 67 oriented in the X-direction with a flat fixing 10 

plate 66, lying astride both members, interposed therebetween.  Similar 

fixing structures are provided between the corresponding lower column 

member 61 and the middle column member 62, and between the upper 

column member 63 and the corresponding post 11.  When the shelf 20 

is moved upward, in order to allow relative rotation of the two 15 

connected column members, the fixing bolts to either one of these 

column members are removed and unfastened.  As illustrated in FIG. 

9, the fixing plates 66 at the middle rotation fulcrums 62a are attached 

to sides on the –X side, while the fixing plates 66 at the lower rotation 

fulcrums 61a and the upper rotation fulcrums 63a are attached to sides 20 

on the +X side.  This allows any of the four support columns 60 to 

bend (be folded) in the same direction.  For example, portions of the 

middle rotation fulcrums 62a are rotated so as to protrude to the right 

illustrated in FIG. 9. 

[0036] When hoisting operation is performed on the shelf 20A, the 25 

connecting portion 54 is fixed, for example, at a position shifted to the –
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X side from the center point of the main frame 51 in the X-direction as 

illustrated in FIG. 9.  In other words, the connecting portion 54 is 

displaced from the center point in the X-direction to the side where the 

portions of the middle rotation fulcrums 62a protrude, and is fixed at an 

appropriate position.  Thus, the chain 57 hangs down in a direction that 5 

makes an angle (inclined direction) with respect to the vertical direction 

(Z-direction).  When the chain 57 is wound by the hoist 56, at each 

rotation fulcrum, impetus for rotation is given (force is applied in the 

direction of rotating) and each support column 60 is folded.  As 

illustrated in FIG. 10, the shelf 20A is then moved upward with respect 10 

to the base frame 10A.  When the upper column members 63 have 

come into contact with the lower column members 61 and the middle 

column members 62 have come into contact with the posts 11, the 

movement of the shelf 20 is stopped.  The portions of the middle 

rotation fulcrums 62a that protrude as a result of being folded fit inside 15 

an end of the lower frame 21 in the X-direction.  In a state in which the 

shelf 20A has moved upward to be positioned in the raised position P2 

and each support column 60 has been folded, portions of the 

corresponding lower rotation fulcrum 61a and the corresponding upper 

rotation fulcrum 63a, that is, the upper end of the corresponding lower 20 

column member 61 and the lower end of the corresponding post 11 may 

be joined together by a single fixing plate (flat plate member) and fixed 

to each other.  Thus, in this state, the hoisting unit 50 can be removed, 

and the hoisting unit 50 can be used for upward movement (retraction) 

of other storage racks 1A.  The shelf 20A moves upward following a 25 

straight trajectory in the Z-direction because the length of the middle 
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column member 62 and that of the upper column member 63 are the 

same.  The reinforcing plates 64 and the fall prevention bars 27 do not 

obstruct the movement of their respective column members during this 

upward movement process, and thus the reinforcing plates 64 and the 

fall prevention bars 27 do not have to be removed. 5 

[0037] The storage rack 1A according to the second embodiment also 

provides the same actions and effects as those of the storage rack 1.  

The storage rack 1A does not include the hoisting unit 50, and thus the 

configuration thereof can be simplified more than a conventional one.  

Hoisting operation (retracting operation) itself is also simple, and thus 10 

the shelf 20 can be easily retracted upward. 

[0038] The support columns 60 folded with a pantograph structure is 

not bulky while the shelf 20A is moved upward, and thus the storage 

rack 1A in the raised position P2 can be made compact.  As in the 

storage rack 1, the support columns 23 do not protrude above the 15 

transverse-beam mounting surfaces A in the raised position P2, and the 

shelf 20A sits below the transverse-beam mounting surfaces A.  The 

portions of the middle rotation fulcrums 62a that protrude fit inside the 

end of the lower frame 21 in the X-direction, and thus the storage rack 

1A is advantageous in terms of footprint.  For example, even if a 20 

plurality of the storage racks 1A are provided at small spacings in the X-

direction, they can be prevented from coming into contact with each 

other when being folded. 

[0039] Referring now to FIGS. 11 through 13, the storage rack 1B 

according to a modification of the second embodiment is described.  25 

The storage rack 1B shown in FIG. 11 differs from the storage rack 1A 
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according to the previous embodiment illustrated in FIG. 7 in that 

instead of the shelf 20A in which the respective column members are 

connected with rotation fulcrums, each having one rotation axis L, 

interposed therebetween, a shelf 20B is provided, in which each lower 

column member 61 and the corresponding middle column member 62, 5 

the middle column member 62 and the corresponding upper column 

member 63, and the upper column member 63 and the corresponding 

post 11 (of a base frame 10B) are connected together, with a lower 

rotation fulcrum 61b, a middle rotation fulcrum 62b, and an upper 

rotation fulcrum 63b, each having two rotation axes, interposed 10 

therebetween.  As illustrated in FIG. 12, at the lower rotation fulcrums 

61b, the middle rotation fulcrums 62b, and the upper rotation fulcrums 

63b, connecting plates 69 with U-shaped cross sections are attached 

instead of the fixing plates 66 of the shelf 20A.  The fixing bolts are 

oriented in the Y-direction and parallel to the rotation axes, unlike in the 15 

case of the fixing plate 66.  With the connecting plates 69 and this 

connecting structure, the fixing bolts do not have to be removed when 

the middle column members 62 and the upper column members 63 are 

folded.  In the storage rack 1B also, in a state in which the support 

columns 60 have been folded, the above-described fixation by the fixing 20 

plates (flat plate members) may be performed. 

[0040] The storage rack 1B according to the modification also provides 

the same actions and effects as those of the storage rack 1A.  The 

storage rack 1B does not include the hoisting unit 50, and thus the 

configuration thereof can be simplified more than a conventional one.  25 

Hoisting operation (retracting operation) itself is also simple, and thus 
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the shelf 20 can be easily retracted upward.  The portions of the middle 

rotation fulcrums 62b that protrude fit inside the end of the lower frame 

21 in the X-direction, and thus the storage rack 1B is advantageous in 

terms of footprint.  In the shelf 20B, each rotation fulcrum has two 

rotation axes, and thus the length of each support column 60 illustrated 5 

in FIG. 12 in the Z-direction is greater than that in the shelf 20A when 

the lifting height of the shelf 20 is considered constant.  In situations in 

which restrictions in the Z-direction are not severe, the storage rack 1B 

is more advantageous because the fixing bolts do not have to be 

removed. 10 

[0041] Although the embodiments of the present disclosure are 

described above, the invention is not limited to the above embodiments.  

For example, the hoisting unit 50 may be placed on a portion of the base 

frame 10, which is different from the transverse beams 12.  The 

configuration of the base frame 10 may be modified as appropriate.  15 

The planar arrangement of the support columns in the shelf may also be 

modified as appropriate. 

[0042] The fixing structure when the shelf is positioned in the raised 

position P2 is not limited to those in the above-described embodiments. 

Reference Signs List 20 

[0043] 1, 1A, 1B ... storage rack 

 10, 10A, 10B ... base frame 

 12 ... transverse beam 

 12a ... placement surface (of hoisting unit) 

 20, 20A, 20B ... shelf 25 

 16 ... guide portion 
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 17 ... insertion hole 

 18 ... second mounting hole 

 23 ... support column 

 23a ... lower portion 

 31 ... stopper 5 

 33 ... first mounting hole 

 35 ... engaged portion 

 40 ... fixing pin (fixture) 

 50 ... hoisting unit 

 58 ... hook 10 

 60 ... (foldable) support column 

21



 

 

CLAIMS 

[Claim 1] A storage rack comprising: 

 a base frame; and 

 a shelf movable upward with respect to the base frame, wherein 

 on the base frame, a hoisting unit capable of being attached to 5 

and detached from the base frame is able to be placed, and 

 wherein the shelf includes an engaged portion configured to be 

engaged with a hook of the hoisting unit. 

[Claim 2] The storage rack according to claim 1, wherein the base 

frame includes transverse beams horizontally spaced apart and each 10 

having a placement surface on which the hoisting unit is to be placed. 

[Claim 3] The storage rack according to claim 1 or 2, wherein  

 the shelf includes a support column extending in a vertical 

direction, 

 wherein the support column includes a stopper at its upper end, 15 

 wherein the base frame includes a guide portion in which an 

insertion hole penetrating in the vertical direction is formed, and 

 wherein the guide portion restrains the stopper from descending 

when the support column inserted into the insertion hole descends and 

the shelf is positioned in a lowered position. 20 

[Claim 4] The storage rack according to claim 3, wherein a lower 

portion of the support column of the shelf and the base frame each have 

mounting holes configured to horizontally communicate with each other 

for a fixture to be attached when the shelf is positioned in a raised 

position. 25 

[Claim 5] The storage rack according to claim 1 or 2, wherein the 
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shelf includes a support column extending in a vertical direction when 

the shelf is positioned in a lowered position and configured to be 

foldable when the shelf is positioned in a raised position. 
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