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DESCRIPTION 

EXTRACTION DEVICE AND RETAINING DEVICE 

TECHNICAL FIELD 

[0001] The embodiments of the present invention relate 

to an extraction device and a retaining device. 

BACKGROUND ART 

[0002] For example, a member such as a tube and a bar 

driven into the ground or inserted into a device is 

extracted as necessary. The member, for example, is 

extracted by hand, by a lever or a chucking apparatus, or 

pushed out from the opposite side. 
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[0003] Patent Literature 1: Japanese Patent Application 

Laid-open No. 9-103819 

SUMMARY OF THE INVENTION 

Problem to be Solved by the Invention 

[0004] It is preferable to perform the extraction 

operation of the member more easily. 

[0005] One object of the present invention is to provide 

an extraction device that can more easily extract an object 

to be extracted, and a retaining device that can more 

easily retain an object. 

Means for Solving Problem 

[0006] An extraction device according one embodiment, 

includes an elastic body, a first pressing unit, a second 

pressing unit, and pulling unit. The elastic body includes 
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a first end facing a first direction, a second end 

positioned opposite from the first end, and a contact face 

facing a second direction intersecting with the first 

direction, the elastic body being capable of expanding in 

the second direction. The first pressing unit presses the 

first end of the elastic body. The second pressing unit 

presses the second end of the elastic body. The pulling 

unit is capable of pulling the second pressing unit toward 

the first direction. The contact face is capable of coming 

into contact with an object to be extracted when the 

elastic body compressed by pressing force of the first 

pressing unit and pressing force of the second pressing 

unit expands in the second direction. The object to be 

extracted is pulled by friction between the object to be 

extracted and the contact face when the pulling unit is 

pulled in the first direction while the contact face of the 

elastic body is in contact with the object to be extracted. 

BRIEF DESCRIPTION OF DRAWINGS 

[0007] [FIG. 1] FIG. 1 is a perspective view of an ozone 

generation device according to a first embodiment. 

[FIG. 2] FIG. 2 is a sectional view of the ozone 

generation device of the first embodiment. 

[FIG. 3] FIG. 3 is a perspective view of an extraction 

device of the first embodiment. 

[FIG. 4] FIG. 4 is a sectional view of the extraction 

device of the first embodiment that is inserted into a 

discharge tube. 

[FIG. 5] FIG. 5 is a sectional view of the extraction 

device of the first embodiment in which an elastic body is 

compressed. 

[FIG. 6] FIG. 6 is a sectional view of the extraction 

device of the first embodiment in which the force applied 
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to a tube is released. 

[FIG. 7] FIG. 7 is a sectional view of the extraction 

device of the first embodiment that extracts the discharge 

tube. 

[FIG. 8] FIG. 8 is a sectional view of the extraction 

device of the first embodiment in which the force applied 

to a bar is released. 

[FIG. 9] FIG. 9 is a sectional view of a modification 

of the extraction device of the first embodiment. 

[FIG. 10] FIG. 10 is an exploded perspective view of 

an extraction device according to a second embodiment. 

[FIG. 11] FIG. 11 is a sectional view of an extraction 

device according to a third embodiment. 

[FIG. 12] FIG. 12 is a sectional view of the 

extraction device of the third embodiment in which the 

elastic body is compressed. 

[FIG. 13] FIG. 13 is a sectional view of the 

extraction device of the third embodiment that extracts a 

peg. 

MODE(S) FOR CARRYING OUT THE INVENTION 

[0008] Hereinafter, a first embodiment will be described 

with reference to FIG. 1 to FIG. 9. It is noted that 

different representations may be used for the components 

according to the embodiments and the descriptions thereof. 

This does not prevent different representations not 

described herein to be used for the components and the 

descriptions. Furthermore, this does not prevent different 

representations to be used for the components and the 

descriptions with which different representations are not 

described. 

[0009] FIG. 1 is a perspective view schematically 

illustrating an ozone generation device 10. FIG. 2 is a 
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sectional view schematically illustrating the ozone 

generation device 10. As illustrated in FIG. 1 and FIG. 2, 

the ozone generation device 10 includes a can body 11 and a 

plurality of discharge tubes 12. Each of the discharge 

tubes 12 is an example of an object to be extracted and an 

object, and for example, may also be referred to as a 

subject, a tube, a member, or an insertion. 

[0010] The can body 11 is formed in a substantially 

columnar shape in which a plurality of holes are provided. 

As illustrated in FIG. 2, the can body 11 includes a 

plurality of tube units 15 and a pair of end plates 16. 

The tube units 15 extend in the longitudinal direction of 

the can body 12, and are arranged in parallel to each other. 

Each of the end plates 16 forms an end face of the can body 

12 in the longitudinal direction. A plurality of holes are 

provided in the end plates 16. The tube units 15 are 

arranged corresponding to the multiple holes in the end 

plates 16. In other words, the holes provided in one of 

the end plates 16 and the holes provided in the other end 

plate 16, are connected by the corresponding tube units 15. 

[0011] A plurality of spacers 18 are provided on the 

tube unit 15. Each of the spacers 18 projects from the 

inner peripheral face of the tube unit 15. The spacer 18 

is integrally formed with the tube unit 15. However, the 

spacer 18 is not limited thereto, and may be a separate 

part from the tube unit 15. 

[0012] The discharge tube 12 is inserted into the inside 

of the tube unit 15. The spacers 18 support the discharge 

tube 12. The spacers 18 retain the discharge tube 12 by 

coming into contact with the discharge tube 12 from a 

plurality of directions. The discharge tube 12 retained by 

the spacers 18 extends along the tube unit 15. 

[0013] The discharge tube 12 is a glass tube the inner 
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face of which is coated with a metal film. One end of the 

discharge tube 12 is open. A dome-shaped bottom closes the 

other end of the discharge tube 12. In other words, the 

discharge tube 12 is a tube having a bottom. More 

specifically, the discharge tube 12 has an opening 19 that 

opens to one end. The opening 19 is an example of a third 

opening. The thickness of the discharge tube 12, for 

example, is about 1 [mm]. 

[0014] The ozone generation device 10 also includes a 

pair of lids, an alternating current (AC) power supply, an 

air supply device, a cooling water supply device, and a 

cooling system. The pair of lids covers the pair of end 

plates 16. The cooling water supply device and the cooling 

system allow coolant to flow inside the can body 11, thus 

cooling the ozone generation device 10. 

[0015] As illustrated in the diagrams, an X-axis, a Y-

axis, and a Z-axis are defined in the present specification. 

The X-axis, the Y-axis, and the Z-axis are orthogonal to 

each other. The X-axis is along the longitudinal direction 

of the discharge tube 12. In other words, the discharge 

tube 12 and the opening 19 extend along the X-axis. 

[0016] FIG. 3 is a perspective view of an extraction 

device 20. The inside of the tube unit 15 is cleaned 

during the maintenance and inspection of the ozone 

generation device 10. At such a time, for example, the 

discharge tube 12 is extracted from the ozone generation 

device 10. The extraction device 20 is used for the 

extraction operation of the discharge tube 12. 

[0017] The extraction device 20 includes a bar 21, a 

flange unit 22, an elastic body 23, and a tube body 24. 

The bar 21 is an example of a pulling unit, and for example, 

may also be referred to as a shaft, a retaining unit, a 

gripping unit, or an operating unit. The flange unit 22 is 
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an example of a second pressing unit and a first member, 

and for example, may also be referred to as an abutting 

unit, a receiving unit, a compressing unit, or a supporting 

unit. The elastic body 23 is an example of a third member, 

and for example, may also be referred to as a deforming 

unit, an inflation unit, a contacting unit, a friction unit, 

or an expansion unit. The tube body 24 is an example of a 

first pressing unit and a second member, and for example, 

may also be referred to as a compression unit, a pressure-

applying unit, a supporting unit, a moving unit, or a 

sliding unit. 

[0018] FIG. 4 is a sectional view of the extraction 

device 20 inserted into the discharge tube 12. As 

illustrated in FIG. 4, the bar 21 is a columnar shaped bar 

that extends straight along the X-axis. However, the bar 

21 is not limited thereto, and the bar 21 may also be bent, 

or may have a thick portion and a narrow portion. The bar 

21, for example, is made of metal, but may also be made of 

other materials. 

[0019] The flange unit 22 is provided at one end of the 

bar 21. The flange unit 22 is a disk-shaped portion, and 

is integrally formed with the bar 21. In other words, the 

bar 21 and the flange unit 22 are joined with each other. 

The flange unit 22 may also be a separate part from the bar 

21. 

[0020] The elastic body 23, for example, is made of 

urethane rubber having a rubber hardness of about 30 

degrees, and is formed in a cylindrical shape. However, 

the shape of the elastic body 23 is not limited thereto, 

and for example, the elastic body 23 may also have a 

quadrangular tubular shape or a polygonal tubular shape. 

The elastic body 23 may be any member as long as it expands 

elastically in one direction when the elastic body 23 is 
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compressed from the other direction, and for example, may 

also be made of other types of rubber such as synthetic 

rubber and silicon rubber, a coil spring covered by a 

protection material (sliding material and coating material) 

such as synthetic resin, or other components such as a 

balloon. 

[0021] In the present specification, a tubular shape has 

an opening (hollow) extending from one end to the other end. 

The opening is not limited to a straight extending hole, 

and may also be bent, or may have a narrow portion and a 

thick portion. The exterior and the opening may also have 

different shapes from each other. 

[0022] The elastic body 23 extends straight along the X-

axis. However, the elastic body 23 is not limited thereto, 

and may also be bent, or may have a thick portion and a 

narrow portion. 

[0023] The elastic body 23 includes a first end 31, a 

second end 32, and a first opening 33. The second end 32 

is positioned opposite from the first end 31, and faces a 

receiving face 22a of the flange unit 22. The receiving 

face 22a of the flange unit 22 is an example of a first 

portion. The first opening 33 extends along the X-axis, 

and opens to the first end 31 and the second end 32. In 

other words, the first opening 33 extends from the first 

end 31 to the second end 32. 

[0024] The bar 21 is disposed through the first opening 

33. A gap is formed between an inner peripheral face 23a 

of the elastic body 23 that forms the first opening 33 and 

an outer peripheral face 21a of the bar 21. The inner 

peripheral face 23a of the elastic body 23 may be brought 

into close contact with the outer peripheral face 21a of 

the bar 21. The elastic body 23 is movable along the bar 

21 . 
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[0025] The tube body 24, for example, is made of metal, 

and is formed in a cylinder shape. The tube body 24 is 

harder than the elastic body 23. The tube body 24 extends 

straight along the X-axis. However, the tube body 24 is 

not limited thereto, and may also be bent, or may have a 

thick portion and a narrow portion. 

[0026] The tube body 24 includes one end 34, another end 

35, and a second opening 36. The one end 34 is an example 

of a second portion and faces the first end 31 of the 

elastic body 23. In other words, the elastic body 23 is 

interposed between the receiving face 22a of the flange 

unit 22 and the one end 34 of the tube body 24. 

[0027] The second opening 36 extends along the X-axis 

and opens to the one end 34 and the other end 35, 

respectively. In other words, the second opening 36 

extends from the one end 34 to the other end 35. 

[0028] The bar 21 is disposed through the second opening 

36. A gap is formed between an inner peripheral face 24a 

of the tube body 24 that forms the second opening 36, and 

the outer peripheral face 21a of the bar 21. The tube body 

24 is movable along the bar 21. 

[0029] The bar 21 is longer than the total length of the 

elastic body 23 and the tube body 24. Thus, the bar 21 

projects from the other end 35 of the tube body 24. For 

example, the bar 21 projects from the other end 35 of the 

tube body 24, as much as the operator can grip it. 

[0030] When the tube body 24 is moved toward the flange 

unit 22, the one end 34 of the tube body 24 comes into 

contact with the first end 31 of the elastic body 23. When 

the elastic body 23 is separated from the flange unit 22, 

the second end 32 of the elastic body 23 pressed by the 

tube body 24, comes into contact with the flange unit 22. 

In this manner, the tube body 24 can press the first end 31 
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of the elastic body 23 toward the flange unit 22. 

[0031] Hereinafter, an example of the size of the 

extraction device 20 and the discharge tube 12 will be 

described with reference to FIG. 4. It is noted that the 

size of the extraction device 20 and the discharge tube 12 

is not limited to those described below. The inner 

diameter ditUbe of the opening 19 of the discharge tube 12, 

which is extracted from the ozone generation device 10 by 

the extraction device 20, for example, is 41 [mm] . 

[0032] The outer diameter dl of the elastic body 23, for 

example, is 40 [mm]. The outer diameter dl of the elastic 

body 23, for example, is from 0.95 to 0.99 times of the 

inner diameter ditUbe of the opening 19 of the discharge 

tube 12. However, the outer diameter dl of the elastic 

body 23 is not limited thereto. 

[0033] The length LI of the elastic body 23 along the X-

axis, for example, is 50 [mm]. The length LI of the 

elastic body 23, for example, is from 1.00 to 1.40 times of 

the inner diameter ditUbe of the opening 19 of the discharge 

tube 12. However, the length LI of the elastic body 23 is 

not limited thereto. 

[0034] The outer diameter d2 of the flange unit 22, for 

example, is 35 [mm]. The outer diameter d2 of the flange 

unit 22, for example, is from 0.70 to 1.00 times of the 

outer diameter dl of the elastic body 23. However, the 

outer diameter d2 of the flange unit 22 is not limited 

thereto. 

[0035] The outer diameter d3 of the tube body 24, for 

example, is 35 [mm]. The outer diameter d3 of the tube 

unit 24, for example, is from 0.70 to 1.00 times of the 

outer diameter dl of the elastic body 23. However, the 

outer diameter d3 of the tube body 24 is not limited 

thereto. Also, the outer diameter d2 of the flange unit 22 
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may be different from the outer diameter d3 of the tube 

body 2 4. 
[0036] The outer diameter d4 of the bar 21, for example, 

is from 0.95 to 1.00 times of the inner diameter d5 of the 

first opening 33 of the elastic body 23. The elastic body 

23 is movable relative to the bar 21 in the axis direction. 

It is noted that the outer diameter d4 of the bar 21 and 

the inner diameter d5 of the first opening 33 of the 

elastic body 23 are not limited thereto. The outer 

diameter d4 of the bar 21 is smaller than the outer 

diameter d2 of the flange unit 22. 

[0037] When the elastic body 23 and the discharge tube 

12 are positioned on the same axis, a gap between an outer 

peripheral face 23b of the elastic body 23 and an inner 

peripheral face 12a of the discharge tube 12 that forms the 

opening 19, for example, is 0.5 [mm]. The gap is a 

distance between the outer peripheral face 23b of the 

elastic body 23 and the inner peripheral face 12a of the 

discharge tube 12. The outer peripheral face 23b of the 

elastic body 23 is an example of a contact face, and faces 

in a radial direction of the elastic body 23. The radial 

direction is the direction on the Y-Z plane, and an example 

of a second direction. 

[0038] When the elastic body 23 and the bar 21 are 

positioned on the same axis, a gap between the inner 

peripheral face 23a of the elastic body 23 that forms the 

first opening 33 and the outer peripheral face 21a of the 

bar 21, for example, is 0.1 [mm]. The gap is a distance 

between the inner peripheral face 23a of the elastic body 

23 and the outer peripheral face 21a of the bar 21. As 

stated above, the gap between the outer peripheral face 23b 

of the elastic body 23 and the inner peripheral face 12a of 

the discharge tube 12 is wider than the gap between the 
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inner peripheral face 23a of the elastic body 23 and the 

outer peripheral face 21a of the bar 21. 

[0039] Hereinafter, an example of a method for 

extracting the discharge tube 12 from the ozone generation 

device 10 using the extraction device 20 will be described. 

The method for extracting the discharge tube 12 from the 

ozone generation device 10 using the extraction device 20 

is not limited to the following description. 

[0040] The discharge tube 12 is extracted in an 
extraction direction Dl illustrated in an arrow in FIG. 4. 

The extraction direction Dl is an example of a first 

direction, and the direction toward which the opening end 

of the discharge tube 12, which is a tube having a bottom, 

faces. The extraction direction Dl is the direction along 

the X-axis. 

[0041] The extraction device 20 is inserted into the 

opening end of the discharge tube 12, in the opposite 

direction from the extraction direction Dl. A part of the 

bar 21, the flange unit 22, the elastic body 23, and a part 

of the tube body 24 of the extraction device 20 are 

inserted into the discharge tube 12. 

[0042] When the extraction device 20 is inserted into 

the discharge tube 12, a part of the bar 21 and a part of 

the tube body 24 are positioned outside the discharge tube 

12. The tube body 24 may be positioned completely outside 

the discharge tube 12. The first end 31 of the elastic 

body 23 faces the extraction direction Dl, and the bar 21 

extends toward the extraction direction Dl. 

[0043] FIG. 5 is a sectional view of the extraction 

device 20 in which the elastic body 23 is compressed. As 

illustrated in FIG. 5, the tube body 24 is pressed toward 

the flange unit 22 with the force fl[N]. At the same time, 

the bar 21 is pulled in the extraction direction Dl with 
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the force fl[N]. Thus, the first end 31 of the elastic 

body 23 is pressed by the one end 34 of the tube body 24, 

and the second end 32 of the elastic body 23 is pressed by 

the flange unit 22 joined to the bar 21. 

[0044] The elastic body 23 is interposed between the 

flange unit 22 and the tube body 24, to which the force 

fl[N] is applied respectively, and is compressed. In other 

words, the elastic body 23 is compressed with the pressing 

force of the tube body 24 and the pressing force of the 

flange unit 22. 

[0045] The compressed elastic body 23 expands (inflates) 

in the radial direction orthogonal to the extraction 

direction Dl. Thus, the inner peripheral face 23a of the 

elastic body 23 comes into contact with the outer 

peripheral face 21a of the bar 21, and the outer peripheral 

face 23b of the elastic body 23 comes into contact with the 

inner peripheral face 12a of the discharge tube 12. In 

other words, when the receiving face 22a of the flange unit 

22 and the one end 34 of the tube body 2 4 approach each 

other, the elastic body 23 expands elastically in a 

direction intersecting with the direction toward which the 

receiving face 22a of the flange unit 22 and the one end 34 

of the tube body 24 approach each other. 

[0046] The outer peripheral face 23b of the elastic body 

23, which is compressed and expanded, presses the inner 

peripheral face 12a of the discharge tube 12 with the force 

f2[N]. The elastic body 23 retains the discharge tube 12 

while being expanded in the radial direction. The size of 

the force f2 is determined, for example, by the size of the 

force fl, the size of the elastic body 23, the size of the 

discharge tube 12, and the mechanical material constants of 

the elastic body 23. 

[0047] The bar 21 is further pulled in the extraction 
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direction Dl, while the outer peripheral face 23b of the 

elastic body 23 is in contact with the inner peripheral 

face 12a of the discharge tube 12. Thus, the friction 

force ia*f2[N] is generated between the outer peripheral 

face 23b of the elastic body 23 and the inner peripheral 

face 12a of the discharge tube 12. y. is a coefficient of 

friction. The force toward the extraction direction Dl, 

the size of which is the same as that of the friction force 

|i»f2, is applied to the discharge tube 12. In other words, 

the discharge tube 12 is pulled by the friction that 

generates the force ]a»f2[N]. 

[0048] When the bar 21 is pulled, the friction force 

fspacer [ N ] that restricts the discharge tube 12 from moving, 

is generated between the discharge tube 12 and the spacer 

18. The force jj»f2 that pulls the discharge tube 12 is 

smaller than the maximum value of the friction force fspacer 

that restricts the discharge tube 12 from moving. Thus, 

the discharge tube 12 does not move and maintains a static 

state. 

[0049] FIG. 6 is a sectional view of the extraction 

device 20 when the bar 21 is extracted and the force 

applied to the tube body 24 is released. As illustrated in 

FIG. 6, the bar 21 is pulled in the extraction direction Dl 

with the force f3[N] . The force f3 is larger than the 

force fl. 

[0050] At the same time, the force fl that presses the 

tube body 24 is released. For example, an operator who has 

been pressing the tube body 24 releases his hand from the 

tube body 24. For example, the tube body 24 is separated 

from the elastic body 23. Thus, the tube body 24 does not 

apply the pressing force to the elastic body 23 nor support 

the elastic body 23. The tube body 24 may also remain in 

contact with the elastic body 23. 
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[0051] The bar 21 is pulled with the force f3, while the 

outer peripheral face 23b of the elastic body 23 is in 

contact with the inner peripheral face 12a of the discharge 

tube 12. Thus, although the force fl is released from the 

tube body 24, the friction force i_t*f4[N] is generated 

between the outer peripheral face 23b of the elastic body 

23 and the inner peripheral face 12a of the discharge tube 

12. The elastic body 23 is compressed and expands further 

in the radial direction, with the friction force y*f4 and 

the force f3 that pulls the bar 21 and the flange unit 22. 

The expanding elastic body 23 presses the inner peripheral 

face 12a of the discharge tube 12 with the force f4[N]. 

[0052] The friction force ]a*f4 and the force f3 that 

pulls the bar 21 are equal. Further, the force toward the 

extraction direction Dl, the size of which is the same as 

that of the friction force u'f4, is applied to the 

discharge tube 12. However, the force p»f4 is smaller than 

the maximum value of the friction force fspacer between the 

discharge tube 12 and the spacer 18. Thus, the discharge 

tube 12 does not move and maintains a static state. 

[0053] FIG. 7 is a sectional view of the extraction 

device 20 that extracts the discharge tube 12 from the 

ozone generation device 10. As illustrated in FIG. 7, the 

bar 21 is pulled in the extraction direction Dl with the 

force f5[N]. The force f5 is larger than the force f3. 

[0054] When the bar 21 is pulled with the force f5, the 

elastic body 23 is further compressed, and further expands 

in the radial direction. Thus, the elastic body 23 presses 

the inner peripheral face 12a of the discharge tube 12 with 

the force f6, which is larger than the force f4. 

[0055] When the elastic body 23 presses the inner 

peripheral face 12a of the discharge tube 12 with the force 

f6, the friction force ia*f6[N] is generated between the 
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outer peripheral face 23b of the elastic body 23 and the 

inner peripheral face 12a of the discharge tube 12. The 

force toward the extraction direction Dl, the size of which 

is the same as that of the friction force yi*f6, is applied 

to the discharge tube 12. In other words, the discharge 

tube 12 is pulled by the force |a«f6[N]. The force y*f6 and 

the force f5 that pulls the bar 21 are equal. 

[0056] The force jj"f6 is larger than the maximum value 

of the friction force fspaCer between the discharge tube 12 

and the spacer 18. Thus, the discharge tube 12 moves in 

the extraction direction Dl. In other words, the discharge 

tube 12 is extracted from the tube unit 15 of the ozone 

generation device 10. 

[0057] FIG. 8 is a sectional view of the extraction 

device 20 in which the force applied to the bar 21 is 

released. As illustrated in FIG. 8, when the discharge 

tube 12 is extracted from the ozone generation device 10, 

the force f5 that pulls the bar 21 is released. For 

example, the operator who has been pulling the bar 21 

releases his hand from the bar 21. 

[0058] When the force f5 that pulls the bar 21 is 

released, the force f5 applied to the elastic body 23 from 

the flange unit 22 is also released. In other words, the 

force that compresses the elastic body 23 is lost. Thus, 

the elastic body 23 returns to the original shape 

illustrated by a solid line, from the compressed state 

illustrated by a two-dot chain line indicated in FIG. 8. 

The inner peripheral face 23a of the elastic body 23 is 

separated from the outer peripheral face 21a of the bar 21, 

and the outer peripheral face 23b of the elastic body 23 is 

separated from the inner peripheral face 12a of the 

discharge tube 12. When the bar 21 is pulled in the 

extraction direction Dl at this state, the extraction 
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device 20 is extracted from the discharge tube 12. 

[0059] The force fl to the force f6 and the force fspacer 

described above are almost uniformly applied in the 

circumference direction, respectively. The force fl to the 

force f6 and the force fSpacer are the total of the pressure 

almost uniformly distributed to the portion to which the 

force is applied. The pressure on the portion to which the 

force fl to the force f6 and the force fspacer are applied, 

may vary. 

[0060] In the first embodiment, the elastic body 23 is 

compressed when the tube body 24 is pressed toward the 

flange unit 22. The compressed elastic body 23 is expanded, 

and comes into contact with the discharge tube 12. When 

the bar 21 is pulled in the extraction direction Dl at this 

state, the friction force is generated between the 

discharge tube 12 and the elastic body 23. Thus, even if 

the tube body 24 does not press the elastic body 23 

subsequently, the elastic body 23 is compressed and 

expanded by the friction force and the force that presses 

the elastic body 23 together with the flange unit 22, which 

is pulled by the bar 21. Hence, the friction force 

continues to generate between the discharge tube 12 and the 

elastic body 23. In other words, the elastic body 23 is 

compressed with the pressing force due to the friction 

generated at the inner face 12a of the discharge tube 12, 

and the pressing force of the flange unit 22. Consequently, 

the state in which the elastic body 23 is expanded is 

maintained. Consequently, there is no need to press the 

tube body 24 continuously toward the flange unit 22, and 

the discharge tube 12 can be extracted from the ozone 

generation device 10 with the friction force, by only 

pulling the bar 21. 

[0061] The force that presses the discharge tube 12 with 
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the expanding elastic body 23 and the friction force 

applied to the discharge tube 12 are almost uniform in the 

circumference direction of the discharge tube 12. Thus, it 

is possible to prevent the large force from being locally 

applied to the discharge tube 12. Consequently, it is 

possible to prevent the discharge tube 12 made of glass 

from being damaged. 

[0062] As stated above, according to the extraction 

device 20, a state in which the extraction device 20 

retains the discharge tube 12 can be obtained more easily, 

by compressing the elastic body 23 in the axis direction by 

the flange unit 22 and the tube body 24, and expanding the 

elastic body 23 in the radial direction. Hence, it is 

possible to extract the discharge tube 12 more easily. 

Also, there is no need to press the tube body 24 

continuously toward the flange unit 22, during the 

extraction operation of the discharge tube 12. There is 

also no need to pay attention to prevent the large force 

from being locally applied to the discharge tube 12. As a 

result, it is possible to extract the discharge tube 12 

more easily. 

[0063] The extraction device 20 is used while being 

inserted into the discharge tube 12. Thus, the extraction 

device 20 is prevented from coming into contact with, for 

example, the other discharge tubes 12 adjacent to the 

discharge tube 12 to be extracted. Hence, it is possible 

to extract the closely adjacent discharge tubes 12 more 

easily. 

[0064] The bar 21 is disposed through the second opening 

36, and the tube body 24 is movable along the bar 21. Thus, 

the tube body 24 can easily press the elastic body 23 with 

uniform force in the circumference direction. Consequently, 

it is possible to reduce the expansion variation of the 
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elastic body 23 in the radial direction. It is also 

possible to prevent a large force from being locally 

applied to the discharge tube 12. 

[0065] The elastic body 23 is made of urethane rubber, 

which is an example of rubber having a hardness of about 30 

degrees. Because such a soft elastic body 23 comes into 

contact with the discharge tube 12, it is possible to 

prevent the discharge tube 12 from being damaged. 

[0066] FIG. 9 is a sectional view of a modification of 

the extraction device 20 of the first embodiment. As 

illustrated in FIG. 9, the bar 21 includes a pin hole 48, 

and a pin 49 may be removably fitted into the pin hole 48. 

The pin 4 9 is an example of a retaining unit. 

[0067] The pin 49 is inserted into the pin hole 48 when 

the elastic body 23 is compressed by the tube body 24 and 

the flange unit 22. The pin 49 fitted into the pin hole 48 

retains the tube body 24 at the position where the elastic 

body 23 is compressed by the tube body 24 and the flange 

unit 22. In other words, the pin 49 restricts the tube 

body 24 from moving, by the restoring force of the elastic 

body 23, by coming into contact with the other end 35 of 

the tube body 24. More specifically, the pin 49 prevents 

the elastic body 23 from pushing back the tube body 24 by 

its restoring force, and prevents the pressing force 

applied to the elastic body 23 by the tube body 24 from 

being released. 

[0068] As described above, the pin 49 retains the tube 

body 24 while the tube body 24 compresses the elastic body 

23 together with the flange unit 22. In other words, the 

pin 49 locks the tube body 24 and the flange unit 22, while 

the elastic body 23 is in an expanded state. Thus, for 

example, even if the operator releases his hand from the 

tube body 24, the tube body 24 continuously presses the 
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elastic body 23 with the force f1. 

[0069] In the extraction operation of the first 

embodiment, the force that presses the elastic body 23 by 

the tube body 24 is released during the operation. However, 

as the modification illustrated in FIG. 9, the tube body 24 

may be fixed to the bar 21 with the pin 49, in a state in 

which the elastic body 23 is compressed by the tube body 24 

and the flange unit 22. Because the elastic body 23 

continues to be compressed by the tube body 24 and the 

flange unit 22, the discharge tube 12 is extracted further 

more easily. 

[0070] The pin 49 retains the tube body 24 by being 

inserted into the pin hole 48 provided at a predetermined 

position. Thus, the pressure force applied to the elastic 

body 23 from the tube body 24, and the pressure force 

applied to the inner peripheral face 12a of the discharge 

tube 12 from the elastic body 23, can be easily set to a 

desirable size. 

[0071] The retaining unit is not limited to the pin 49. 

The retaining unit, for example, may also be another member 

such as a key, or a portion such as a depression and a 

projection integrally formed with another member. For 

example, a protrusion may be provided on the inner 

peripheral face 24a of the tube body 24, and a groove that 

engages with the protrusion may be provided on the outer 

peripheral face 21a of the bar 21. The protrusion and the 

groove may be an example of the retaining unit. The 

retaining unit may also be a nut using screw pairs. 

[0072] Hereinafter, a second embodiment will be 

described with reference to FIG. 10. In a plurality of 

embodiments described below, the components that have the 

same functions as the components described above are 

denoted with the same reference numerals as the above-
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described components, and the descriptions thereof may be 

omitted. All the functions and properties of the 

components denoted with the same reference numerals are not 

necessarily common, and the components may have different 

functions and properties according to each embodiment. 

[0073] FIG. 10 is an exploded perspective view of the 

extraction device 20 according to the second embodiment. 

As illustrated in FIG. 10, the extraction device 20 

includes the bar 21, the flange unit 22, the elastic body 

23, the tube body 24, a bolt 41, a washer 42, and an 

eyebolt 43. In the second embodiment, the bar 21 and the 

bolt 41 are an example of the pulling unit. The washer 42 

is an example of an intermediate member. The eyebolt 43 is 

an example of a hooking unit. 

[0074] In the second embodiment, the bar 21 and the 

flange unit 22 are separate members. A first screw hole 45 

is provided at one end of the bar 21. A second screw hole 

46 is provided at the other end of the bar 21. The bar 21 

is disposed through the tube body 24. 

[0075] The bolt 41 includes a screw portion 51, a shaft 

portion 52, and a head portion 53. The screw portion 51 is 

a portion where a male screw is threaded, and screwed into 

the first screw hole 45 of the bar 21. The shaft portion 

52 is a bar-like portion that continues from the screw 

portion 51. The head portion 53 is provided at the end of 

the shaft portion 52. The outer diameter of the head 

portion 53 is larger than the outer diameter of the shaft 

portion 52. 

[0076] The shaft portion 52 of the bolt 41 is disposed 

through the flange unit 22, the elastic body 23, and the 

washer 42. In the second embodiment, the flange unit 22 is 

formed in a disk-like shape provided with an opening in the 

center. The shaft portion 52 of the bolt 41 is disposed 
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through the opening of the flange unit 22. The head 

portion 53 of the bolt 41 supports the flange unit 22. 

[0077] The washer 42 is formed in a disk-like shape 

provided with an opening in the center. The washer 42 

faces the first end 31 of the elastic body 23. The washer 

42 is interposed between the first end 31 of the elastic 

body 23 and the tube body 24. The washer 42 is movable 

toward the flange unit 22 along the shaft portion 52. Thus, 

the tube body 24 can press the first end 31 of the elastic 

body 23 toward the flange unit 22 through the washer 42. 

[0078] The outer diameter of the washer 42 is about the 

same as the outer diameter dl of the elastic body 23. The 

inner diameter of the washer 42 is about the same as the 

inner diameter d5 of the first opening 33 of the elastic 

body 23. The contact area between the washer 42 and the 

elastic body 23 is larger than the contact area between the 

tube body 24 and the washer 42. 

[0079] The eyebolt 43 is screwed into the second screw 

hole 4 6 of the bar 21. The eyebolt 43 is provided with a 

hole 55. The hole 55 is opened in a direction intersecting 

with the X-axis and the extraction direction Dl. 

[0080] The extraction device 20 of the second embodiment 

can extract the discharge tube 12 from the ozone generation 

device 10, using the same method of the extraction device 

20 of the first embodiment. Further, because the bar 21, 

the flange unit 22, and the bolt 41 are separate members, 

it is possible to reduce the processing cost of the bar 21. 

[0081] The washer 42 is arranged between the elastic 

body 23 and the tube body 24. The contact area between the 

washer 42 and the elastic body 23 is larger than the 

contact area between the tube body 24 and the washer 42. 

Thus, the tube body 24 can press the elastic body 23 with 

more uniform force in the circumference direction. 
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Consequently, the elastic body 23 can be uniformly expanded 

in the radial direction. It is also possible to easily 

prevent the large force from being locally applied to the 

discharge tube 12. The intermediate member is not limited 

to the washer 42. 

[0082] For example, a rope is attached to the hole 55 of 

the eyebolt 43 disposed at the end of the bar 21. When the 

rope is pulled by a winch, the discharge tube 12 can be 

easily extracted. The hooking unit is not limited to the 

eyebolt 43, and for example, may be a hook. 

[0083] Hereinafter, a third embodiment will be described 

with reference to FIG. 11 to FIG. 13. FIG. 11 is a 

sectional view of an extraction device 60 according to the 

third embodiment. The extraction device 60, for example, 

is a device that extracts a peg 62 driven into a wall 61. 

The peg 62 is an example of an object to be extracted. 

[0084] As illustrated in FIG. 11, the extraction device 

60 includes an elastic body 71, a cover 72, a pulling unit 

73, a pressing unit 74, and a pressing ring 75. The 

elastic body 71 is an example of the third member. The 

cover 72 is an example of the first member. The pressing 

unit 7 4 is an example of the second member. 

[0085] The elastic body 71 is the same as the elastic 

body 23 in the first embodiment. In other words, the 

elastic body 71, for example, is made of urethane rubber 

having a rubber hardness of about 30 degrees, and is formed 

in a cylindrical shape. The elastic body 71 may also be 

different from the elastic body 23 in the first embodiment. 

[0086] The elastic body 71 includes a first end 77, a 

second end 78, and a first opening 79. The second end 78 

is positioned opposite from the first end 77. The first 

opening 7 9 is opened to the first end 77 and the second end 

78. The peg 62 can be disposed through the first opening 
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79. In other words, the inner diameter of the first 

opening 79 is larger than the outer diameter of the peg 62. 

[0087] The cover 72 includes a cylinder portion 81 and a 

bottom 82. The bottom 82 is an example of the second 

pressing unit. The cylinder portion 81 is integrally 

formed with the bottom 82. The cylinder portion 81 and the 

bottom 82 may also be different members. 

[0088] The cylinder portion 82 encloses around the 

elastic body 71 with a gap interposed therebetween. One 

end of the cylinder portion 82 is opened. The bottom 82 

closes the other end of the cylinder portion 82. The 

bottom 82 includes a receiving face 82a facing the second 

end 78 of the elastic body 71. The receiving face 82a is 

an example of the first portion. An opening connected to 

the first opening 79 is provided at the bottom 82. The 

diameter of the opening is about the same as the inner 

diameter of the first opening 79. The peg 62 can be 

disposed through the opening of the bottom 82, and inserted 

into the first opening 79 of the elastic body 71. 

[0089] The pulling unit 73 includes a rod-like portion 

84 and a flange 85. The rod-like portion 84 is integrally 

formed with the flange 85. The rod-like portion 84 and the 

flange 85 may be different parts. 

[0090] The rod-like portion 84 is formed in a columnar 

shape that extends on the same axis as the elastic body 71. 

The rod-like portion 84 extends toward an extraction 

direction D2 illustrated in an arrow in FIG. 11. The 

extraction direction D2 is an example of the first 

direction, and is the direction toward which the extraction 

device 60 pulls the peg 62. The flange 85 is formed at the 

end of the rod-like portion 84. The flange 85, for example, 

is fixed to the opening end of the cylinder portion 81 of 

the cover 72, by being welded thereto. Thus, the pulling 
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unit 73 is joined to the cover 72. The flange 85 faces the 

first end 77 of the elastic body 71 facing the extraction 

direction D2. 

[0091] The pressing unit 74 includes an abutting portion 

87 and a plurality of insertion portions 88. The abutting 

portion 87 is an example of the first pressing unit, and 

integrally formed with the insertion portions 88. The 

abutting portion 87 and the insertion portions 88 may be 

separate parts. The pressing unit 74 is harder than the 

elastic body 71. 

[0092] The abutting portion 87 is formed in a disk-like 

shape provided with an opening in the center. The abutting 

portion 87 is interposed between the first end 77 of the 

elastic body 71 and the flange 85. The abutting portion 87 

includes a pressing face 87a that faces the first end 77 of 

the elastic body 71. The pressing face 87a is an example 

of the second portion. Thus, the elastic body 77 is 

interposed between the receiving face 82a of the bottom 82 

and the pressing face 87a of the abutting portion 87. 

[0093] Each of the insertion portions 88 extends toward 

the extraction direction D2 from the abutting portion 87. 

The insertion portion 88 passes through the hole provided 

on the flange 85, and projects from the flange 85 in the 

extraction direction D2. 

[0094] The pressing ring 75 is formed in a disk-like 

shape provided with an opening in the center. The rod-like 

portion 84 of the pulling unit 73 is disposed through the 

opening of the pressing ring 75. The pressing ring 75 is 

movable along the rod-like portion 84. 

[0095] The pressing ring 75 comes into contact with the 

insertion portions 88 projecting from the flange 85. When 

the pressing ring 75 is pressed toward the bottom 82 of the 

cover 72, the abutting portion 87 of the pressing unit 74 
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presses the first end 77 of the elastic body 71 toward the 

bottom 82. Because the pressing ring 75 comes into contact 

with the insertion portions 88, the abutting portion 87 can 

uniformly and easily press the elastic body 71 in the 

circumference direction. 

[0096] Hereinafter, an example of a method for 

extracting the peg 62 from the wall 61, using the 

extraction device 60 of the third embodiment will be 

described. The method for extracting the peg 62 from the 

wall 61 using the extraction device 60 is not limited to 

the following description. 

[0097] First, the peg 62 is inserted into the first 

opening 79 of the elastic body 71 from the opening of the 

bottom 82. An inner peripheral face 71a of the elastic 

body 71 that forms the first opening 79 faces an outer 

peripheral face 62a of the peg 62 throughout the entire 

area. The inner peripheral face 71a of the elastic body 71 

is an example of the contact face. Only a part of the 

inner peripheral face 71a of the elastic body 71 may face 

the outer peripheral face 62a of the peg 62. 

[0098] FIG. 12 is a sectional view of the extraction 

device 60 in which the elastic body 71 is compressed. As 

illustrated in FIG. 12, the pressing ring 75 is pressed 

toward the bottom 82 with the force fll[N]. At the same 

time, the rod-like portion 84 is pulled in the extraction 

direction D2 with the force fll[N]. Thus, the abutting 

portion 87 of the pressing unit 74 presses the first end 77 

of the elastic body 71, and the bottom 82 presses the 

second end 78 of the elastic body 71. 

[0099] The elastic body 71 is interposed between the 

bottom 82 and the abutting portion 87, and is compressed. 

In other words, the elastic body 71 is compressed with the 

pressing force of the bottom 82 and the pressing force of 
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the abutting portion 87. The compressed elastic body 71 is 

expanded in the radial direction orthogonal to the 

extraction direction D2. The radial direction is an 

example of the second direction. 

[0100] When the elastic body 71 is expanded in the 

radial direction, the inner peripheral face 71a of the 

elastic body 71 comes into contact with the outer 

peripheral face 62a of the peg 62, and an outer peripheral 

face 71b of the elastic body 71 comes into contact with an 

inner peripheral face 81a of the cylinder portion 81. In 

other words, when the receiving face 82a of the bottom 82 

and the pressing face 87a of the abutting portion 87 

approach each other, the elastic body 71 elastically 

expands in the direction intersecting with the direction 

toward which the receiving face 82a of the bottom 82 and 

the pressing face 87a of the abutting portion 87 approach 

each other. The inner peripheral face 71a of the elastic 

body 71 being compressed and expanded, presses the outer 

peripheral face 62a of the peg 62 with the force fl2 [N] . 

[0101] The rod-like portion 84 is pulled in the 

extraction direction D2, while the inner peripheral face 

71a of the elastic body 71 is in contact with the outer 

peripheral face 62a of the peg 62. Thus, the friction 

force p•f12[N] is generated between the inner peripheral 

face 71a of the elastic body 71 and the outer peripheral 

face 62a of the peg 62. Further, the force toward the 

extraction direction D2, the size of which is the same as 

that of the friction force ]j*fl2, is applied to the peg 62. 

In other words, the peg 62 is pulled by the friction 

between the peg 62 and the inner peripheral face 71a of the 

elastic body 71. 

[0102] When the rod-like portion 84 is pulled, the 

friction force of f„aii[N] that restricts the peg 62 from 
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moving, is applied between the peg 62 and the wall 61. The 

force q«fl2 that pulls the peg 62 is smaller than the 

maximum value of the friction force of fwaii that restricts 

the peg 62 from moving. Thus, the peg 62 does not move and 

maintains a static state. 

[0103] FIG. 13 is a sectional view of the extraction 

device 60 that extracts the peg 62 from the wall 61. As 

illustrated in FIG. 13, the rod-like portion 84 is pulled 

in the extraction direction D2 with the force fl3[N]. The 

force fl3 is larger than the force fll. 

[0104] At the same time, the force fll that presses the 

pressing ring 75 is released. The pressing ring 75 and the 

pressing unit 74 may be separated from the elastic body 71 

or may remain in contact with the elastic body 71. 

[0105] The rod-like portion 84 is pulled by the force 

fl3, while the inner peripheral face 71a of the elastic 

body 71 is in contact with the outer peripheral face 62a of 

the peg 62. Thus, even if the force fll is released from 

the pressing ring 75, the friction force q«fl4[N] is 

generated between the inner peripheral face 71a of the 

elastic body 71 and the outer peripheral face 62a of the 

peg 62. The elastic body 71 is compressed and expanded in 

the radial direction, by the friction force p•f14 and the 

force fl3 that pulls the rod-like portion 84 and the bottom 

82. The expanding elastic body 71 presses the outer 

peripheral face 62a of the peg 62 with the force fl4 [N] . 

[0106] The friction force fl4 and the force fl3 that 

pulls the rod-like portion 84 are equal. Further, the 

force toward the extraction direction D2, the size of which 

is the same as that of the friction force qsfl4, is applied 

to the peg 62. When the force y*fl4 is larger than the 

maximum value of the friction force fwaii between the peg 62 

and the wall 61, the peg 62 moves in the extraction 
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direction D2. In other words, the peg 62 is extracted from 

the wall 61 . 

[0107] After the peg 62 is extracted from the wall 61, 

when the force fl3 that pulls the rod-like portion 84 is 

released, the elastic body 71 returns to the original shape. 

The extraction device 60 is removed from the peg 62, when 

the rod-like portion 84 is pulled in the extraction 

direction D2 at this state. 

[0108] According to the extraction device 60 of the 

third embodiment, it is possible to easily extract the peg 

62, which is not in a tubular shape, from the wall 61. The 

force that presses the outer peripheral face 62a of the peg 

62 with the inner peripheral face 71a of the elastic body 

71 is almost uniformly applied in the circumferential 

direction. Thus, it is possible to prevent the peg 62 from 

being damaged. It is noted that the extraction device 60 

of the third embodiment may also be used to extract a 

tubular-shaped object. 

[0109] In the first to third embodiments described above, 

a portion that increases the friction force such as a barb, 

may also be provided on the outer peripheral face 23b or 

the inner peripheral face 71a of the elastic body 23 or 71. 

In other words, a plurality of protrusions the protrusion 

amount of which is increased toward the extraction 

direction Dl or D2, may also be provided on the outer 

peripheral face 23b or the inner peripheral face 71a of the 

elastic body 23 or 71. 

[0110] According to at least one of the embodiments 

described above, when the outer peripheral face or the 

inner peripheral face of the elastic body comes into 

contact with the object to be extracted, friction force is 

generated between the outer peripheral face or the inner 

peripheral face of the elastic body that comes into contact 
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with the object to be extracted, and the object to be 

extracted, when the pulling unit is pulled in the 

extraction direction. The elastic body is compressed by 

the friction force and the receiving unit, and can expand 

in the direction intersecting with the extraction direction. 

Thus, it is possible to easily extract the object to be 

extracted. 

[0111] While certain embodiments have been described, 

these embodiments have been presented by way of example 

only, and are not intended to limit the scope of the 

inventions. Indeed, the novel embodiments described herein 

may be embodied in a variety of other forms; furthermore, 

various omissions, substitutions and changes in the form of 

the embodiments described herein may be made without 

departing from the spirit of the inventions. The 

accompanying claims and their equivalents are intended to 

cover such forms or modifications as would fall within the 

scope and spirit of the inventions. 

[0112] For example, the object to be extracted, which is 

to be extracted by the extraction device, is not limited to 

the discharge tube 12 and the peg 62. The elastic body is 

not limited to have a tubular shape, but may be a solid 

cylinder, or may have another shape such as a shape 

provided with a cut-out into which a bar can be inserted. 
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CLAIMS 

1. An extraction device, comprising: 

an elastic body that includes a first end facing a 

first direction, a second end positioned opposite from the 

first end, and a contact face facing a second direction 

intersecting with the first direction, the elastic body 

being capable of expanding in the second direction; 

a first pressing unit that presses the first end of 

the elastic body; 

a second pressing unit that presses the second end of 

the elastic body; and 

a pulling unit that is capable of pulling the second 

pressing unit toward the first direction, wherein 

the contact face is capable of coming into contact 

with an object to be extracted when the elastic body 

compressed by pressing force of the first pressing unit and 

pressing force of the second pressing unit expands in the 

second direction, and 

the object to be extracted is pulled by friction 

between the object to be extracted and the contact face 

when the pulling unit is pulled in the first direction 

while the contact face of the elastic body is in contact 

with the object to be extracted. 

2. The extraction device according to claim 1, wherein 

when the pulling unit is pulled in the first direction 

while the contact face of the elastic body is in contact 

with the object to be extracted, the object to be extracted 

is capable of being pulled by the friction between the 

object to be extracted and the contact face while the first 

pressing unit is separated from the first end. 

3. The extraction device according to claim 1 or 2, 
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wherein 

the elastic body is provided with a first opening 

extended in the first direction, 

the contact face is an outer peripheral face of the 

elastic body, 

the first pressing unit is provided with a second 

opening extended in the first direction, 

the pulling unit is disposed through the first opening 

and the second opening, and 

the contact face of the elastic body expanded in the 

second direction is capable of coming into contact with an 

inner peripheral face of a third opening provided on the 

object to be extracted. 

4. The extraction device according to any one of claims 1 

to 3, further comprising 

an intermediate member interposed between the first 

end of the elastic body and the first pressing unit, 

wherein 

the first pressing unit presses the first end of the 

elastic body through the intermediate member, and 

a contact area between the intermediate member and the 

elastic body is larger than a contact area between the 

first pressing unit and the intermediate member. 

5. The extraction device according to any one of claims 1 

to 4, wherein a hooking unit is provided at an end of the 

pulling unit. 

6. The extraction device according to claim 3, wherein an 

outer diameter of the elastic body is from 0.95 to 0.99 

times of an inner diameter of the third opening of the 

object to be extracted. 



32 

7. The extraction device according to claim 3 or 6, 

wherein length of the first pressing unit along the first 

direction is from 1.00 to 1.40 times of an inner diameter 

of the third opening of the object to be extracted. 

8. The extraction device according to claim 3 or 7, 

wherein an outer diameter of the second pressing unit is 

from 0.70 to 1.00 times of an outer diameter of the elastic 

body. 

9. The extraction device according to claim 3 or 8, 

wherein an outer diameter of the first pressing unit is 

from 0.70 to 1.00 times of an outer diameter of the elastic 

body. 

10. The extraction device according to claim 3 or 9, 

wherein an outer diameter of the pulling unit is from 0.95 

to 1.00 times of an inner diameter of the first opening of 

the elastic body. 

11. The extraction device according to claim 3 or 10, 

wherein a gap between the contact face of the elastic body 

and the inner peripheral face of the third opening of the 

object to be extracted is larger than a gap between an 

inner peripheral face of the first opening of the elastic 

body and an outer peripheral face of the pulling unit 

disposed through the elastic body. 

12. The extraction device according to claim 3 or 11, 

wherein the elastic body is made of rubber. 

13. The extraction device according to claim 1 or 2, 
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wherein the contact face of the elastic body expanded in 

the second direction is capable of coming into contact with 

an outer peripheral face of the object to be extracted. 

14. The extraction device according to claim 1, further 

comprising a retaining unit that retains the first pressing 

unit while the elastic body is compressed by the first 

pressing unit and the second pressing unit. 

15. A retaining device, comprising: 

a first member that includes a first portion; 

a second member that includes a second portion; and 

a third member interposed between the first portion 

and the second portion, that elastically expands in an 

intersecting direction with a direction toward which the 

first portion and the second portion approach each other 

when the first portion and the second portion approach each 

other, and retains an object while expanded in the 

intersecting direction. 


