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DESCRIPTION 

Title of Invention: HOUSING UNIT AND WOUND BODY 

5 Technical Field 

[0001] 

The present invention relates to a housing unit and a wound 

body.  

The present application claims priority based on Japanese 

10 Patent Application No. 2020-215489 filed on December 24, 2020, 

the entire contents of which are incorporated herein by 

reference.  

Background Art 

15 [0002] 

The discussion of the background to the invention herein 

is intended to facilitate an understanding of the invention.  

However, it should be appreciated that the discussion is not an 

acknowledgement or admission that any aspect of the discussion 

20 was part of the common general knowledge as at the priority date 

of the application.  

[0003] 

Where any or all of the terms "comprise", "comprises",
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"comprised" or "comprising" are used in this specification 

(including the claims) they are to be interpreted as specifying 

the presence of the stated features, integers, steps or 

components, but not precluding the presence of one or more other 

5 features, integers, steps or components.  

[0004] 

Examples of techniques for packing a linear material such 

as a cable or a wire include the techniques described in Patent 

Literatures 1 to 5. Patent Literatures 1 to 5 describe that a 

10 cable is wound in a figure eight for storage. Note that, by 

storing a cable in a figure eight configuration, it is possible 

to suppress the cable from being twisted when the cable is 

linearly pulled out without rotating a packing body.  

15 Citation List 

Patent Literature 

[0005] 

Patent Literature 1: US Patent No. 10,273,113 

Patent Literature 2: JP H01-209284A 

20 Patent Literature 3: JP H05-196822A 

Patent Literature 4: JP Patent No. 2561736 

Patent Literature 5: JP H07-008705B
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Summary of Invention 

Technical Problem 

[0006] 

When a linear material wound in a figure eight is simply 

5 stacked, intersection points of the linear material wound in a 

figure eight overlap at the same position, which consequently 

impairs storage volumetric efficiency. Even if the intersection 

points of the linear material wound in a figure eight are 

displaced from each other for housing, storage volumetric 

10 efficiency may still be reduced in some cases.  

[0007] 

The present invention provides a novel method for winding 

a linear material.  

15 Solution to Problem 

[0008] 

A housing unit according to a first aspect of the present 

invention includes: a linear material; and a housing body 

configured to house the linear material, wherein: in the housing 

20 body, a plurality of winding regions in which the linear material 

is wound are located in a circumferential direction; the linear 

material is wound in a figure eight in a first region pair 

constituted by a pair of the winding regions; and the linear
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material is wound in a figure eight in a second region pair 

constituted by a pair of the winding regions that are a 

combination of the winding regions differing from the winding 

regions constituting the first region pair.  

5 A wound body according to a second aspect of the present 

invention is formed by winding a linear material, the wound body 

including a plurality of circular arc parts in which the linear 

material is wound in a circular arc shape, wherein: the plurality 

ofcircular arcparts are locatedin a circumferentialdirection; 

10 a pair of the circular arc parts constitutes a first circular 

arc pair in which the linear material is wound in a figure eight; 

and a pair of the circular arc parts that are a combination of 

the circular arc parts differing from the circular arc parts 

constituting the first circular arc pair constitutes a second 

15 circular arcpairinwhich the linearmaterialis woundina figure 

eight.  

[0009] 

Other features of the present invention are made clear by 

the following description and the drawings.  

20 

Advantageous Effects of Invention 

[0010] 

According to the present invention, it is possible to house
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a linear material with high volumetric efficiency , and also 

suppress the linear material from being twisted when the linear 

material is pulled out.  

5 Brief Description of Drawings 

[0011] 

[FIG. 1] FIG. 1A is an explanatory diagram of a housing 

unit according to a first embodiment. FIG. 1B is an explanatory 

diagram of a state of pulling out a linear material from the 

10 housing unit.  

[FIG. 2] FIG. 2 is an explanatory diagram of how to wind 

the linear material in a pair of the winding regions.  

[FIG. 3] FIG. 3A to FIG. 3F are explanatory diagrams of 

a first winding method according to the first embodiment.  

15 [FIG. 4] FIG. 4A is an explanatory diagram of a case where 

the direction in which the region pair is shifted is continued.  

FIG. 4B is an explanatory diagram of a case where the direction 

in which the region pair is shifted is reversed.  

[FIG. 5] FIG. 5A to FIG. 5F are explanatory diagrams of 

20 a second winding method according to the first embodiment.  

[FIG. 6] FIG. 6A to FIG. 6F are explanatory diagrams of 

a third winding method according to the first embodiment.  

[FIG. 7] FIG. 7 is an explanatory diagram of a housing unit
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according to a second embodiment.  

[FIG. 8] FIG. 8 is an explanatory diagram of a relationship 

between the radius of a housing body and the bend radius of the 

linear material.  

5 [FIG. 9] FIG. 9A to FIG. 9F are explanatory diagrams of 

an example ofawindingmethod according to the second embodiment.  

Description of Embodiments 

[0012] 

10 At least the following matters are made clear from the 

following description and the drawings.  

[0013] 

Disclosed is a housing unit including: a linear material; 

and a housing body configured to house the linear material, 

15 wherein in the housing body, a plurality of winding regions in 

which the linear material is wound are located in a 

circumferential direction, the linear material is wound in a 

figure eight in a first region pair constituted by a pair of the 

winding regions, and the linear material is wound in a figure 

20 eight in a second region pair constituted by a pair of the winding 

regions that are a combination of the winding regions differing 

from the winding regions constituting the first region pair.  

With this housing unit, it is possible to house a linear material
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with high volumetric efficiency, and also suppress the linear 

material from being twisted when the linear material is pulled 

out.  

[0014] 

5 It is desirable that the housing body be in contact with 

the linearmaterialtomaintain the posture ofthe linearmaterial 

wound in the winding regions. In this way, it is possible to 

stably house the linear material which tries to loosen and expand 

due to bending rigidity.  

10 [0015] 

It is desirable that the housing body include a rod-shaped 

shaft member, that the plurality of winding regions be located 

around an outer circumference of the shaft member, and that the 

shaft member be in contact with the linear material wound in the 

15 plurality of winding regions. In this way, the posture of the 

linear material wound in each of the plurality of winding regions 

can be stabilized by a single shaft member.  

[0016] 

It is desirable that an inner wall surface of the housing 

20 body be formed in a polygonal cylindrical shape, and that the 

linear material wound in the winding region be in contact with 

the shaft member and two portions of the inner wall surface of 

the housing body. In this way, since the linear material wound
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in a circular arc shape (circularly) in the winding regions is 

held at three portions, the posture of the linear material wound 

in a circular arc shape in the winding regions can be stabilized.  

[0017] 

5 It is desirable that an external shape of the housing body 

be formed in a circular cylindrical shape. In this way, the 

housing unit can be rolled for transport.  

[0018] 

It is desirable that the housing body include a plurality 

10 of rod-shaped retaining members, that the plurality of retaining 

members be located in a circumferential direction along the inner 

wall surface of the housing body, and that the linear material 

wound in the winding region be in contact with the shaft member 

and two of the retaining members. In this way, since the linear 

15 material wound in a circular arc shape in the winding regions 

is held at three portions, the posture of the linear material 

wound in the circular arc shape can be stabilized.  

[0019] 

It is desirable that the following relationship hold, 

R 
r<1 

1+ 3600 
20 sin(N 

where R is a radius of the housing body, r is a bend radius 

of the linear material wound in the winding regions, and N is
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the number of winding regions. In this way, N winding regions 

can be located in the housing body in a circular cylindrical 

shape.  

[0020] 

5 It is desirable that both the region pair in which the linear 

material is wound in a figure eight in an S-direction and the 

region pair in which the linear material is wound in a figure 

eight in a Z-direction be included. In this way, twisting of 

the linear material can be suppressed from being accumulated.  

10 [0021] 

It is desirable that the linearmaterialbe woundin a figure 

eight in the region pairs while shifting the region pair in a 

predetermined direction in the circumferential direction, and 

the linear material be wound in a figure eight in the region pairs 

15 while shifting the region pair in a direction opposite to the 

predetermined direction. In this way, the linear material can 

be suppressed from being twisted.  

[0022] 

It is desirable that the linear material be an optical cable.  

20 In this way, the optical cable can be suppressed from being 

twisted.  

[0023] 

Also disclosed is a wound body formed by winding a linear
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material, the wound body including a plurality of circular arc 

parts in which the linear material is wound in a circular arc 

shape, wherein the plurality of circular arc parts are located 

in a circumferential direction, a pair of the circular arc parts 

5 constitutes a first circular arcpair in which the linearmaterial 

is wound in a figure eight, and a pair of the circular arc parts 

that are a combination of the circular arc parts differing from 

the circular arc parts constituting the first circular arc pair 

constitutes a second circular arc pair in which the linear 

10 material is wound in a figure eight. With this wound body, it 

is possible to house the linear material with high volumetric 

efficiency, and also possible to pull the linear material out 

while suppressing the linear material from being twisted.  

[0024] 

15 Also disclosed is a manufacturing method for manufacturing 

a housing unit in which a linear material is housed in a housing 

body, the housing body being configured such that a plurality 

of winding regions in which the linear material is wound are 

locatedin a circumferentialdirection, the manufacturingmethod 

20 including: winding the linear material in a figure eight in a 

first region pair constituted by a pair of the winding regions; 

and winding the linear material in a figure eight in a second 

region pair constituted by a pair of the winding regions that
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are a combination of winding regions differing from the winding 

regions constituting the first region pair. With this 

manufacturingmethod, it is possible to house the linear material 

with high volumetric efficiency, and also suppress the linear 

5 material from being twisted when the linear material is pulled 

out.  

[0025] 

{First Embodiment} 

FIG. 1A is an explanatory diagram of a housing unit 1 

10 according to a first embodiment. FIG. 1B is an explanatory 

diagram of a state of pulling out a linear material 3 from the 

housing unit 1. In the following, as illustrated in FIG. 1B, 

description will be given by regarding the side where the linear 

material 3 is pulled out from a housing body 10 as "top" while 

15 regarding the opposite side as "bottom", in some cases. Note 

that FIG. 1A does not illustrate a top-bottom relationship of 

the linear material 3 at each of the intersection points.  

However, the top-bottom relationship of the linear material 3 

at each of the intersection points will be apparent from winding 

20 methods to be described below.  

[0026] 

The housingunit 1is amember configured to house the linear 

material 3. The housing unit 1 includes a housing body 10 and
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the linear material 3.  

[0027] 

The linear material 3 is a linear member. Examples of the 

linearmaterial3 include linearmembers such as cables (electric 

5 wire cables, optical cables, or the like) or wires. Here, 

description will be given by assuming that the linear material 

3 is an optical cable.  

[0028] 

The linear material 3 is housed in a wound state. The 

10 linearmaterial3beingwoundis housedin a state ofbeing stacked 

in a direction perpendicular to the sheet in which FIG. 1A is 

illustrated. As will be described below, the linear material 

3 is housed in a state being wound in a predetermined direction 

(for example, the clockwise direction) and also being wound in 

15 the direction (for example, the counterclockwise direction) 

opposite to the predetermined direction. In the following 

description, the clockwise direction may be referred to a 

"forward direction", and the counterclockwise direction may be 

referred to as a "backward direction" (however, it is also 

20 possible to define the counterclockwise direction as a "forward 

direction" and the clockwise direction as a "backward 

direction").
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[0029] 

Note that the linear material 3 in a wound state may be 

referred to as a"woundbody". Hence, the housingunit includes 

the wound body and the housing body 10. The winding-start-side 

5 end part of the linear material 3 may be referred to as a "base 

end", and the other-side end part may be referred to as a "leading 

end". As illustrated in FIG. 1B, when the linear material 3 is 

pulled out from the housing unit 1 (housing body 10), the linear 

material 3 is pulled out from the leading end, with the base end 

10 being pulled out last.  

[0030] 

The housing body 10 is a member configured to house the 

linear material 3. The housing body 10 is a housing case formed 

of face material (plate material) or the like in a case shape 

15 (container shape) as illustrated in FIG. 1B, for example. Note 

that the housing body 10 is not limited to a housing case, and 

the housing body 10 may have any structure capable of housing 

the linear material 3 and may, for example, have a framework 

structure obtained by combining a multitude of frames.  

20 [0031] 

The housing body 10 illustrated in FIG. 1B is configured 

to be rotational symmetric in cross section. Hence, a space 

(housing space) surroundedby aninner wallsurface ofthe housing
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body 10 is configured to be rotational symmetric. The external 

diameter of the housing body 10 is also configured to be 

rotational symmetric. Here, the housing body 10 is configured 

to have a regular heptagonal cylindrical shape (seven-fold 

5 symmetrical cylindrical shape). Note that the corners of the 

inner wall surface (internal corners) and the corners of the 

external shape (external corners) of the housing body 10 may be 

rounded instead of being angular. The housing body 10 includes 

an outlet 10A. The outlet 10A is an opening provided in the 

10 housing body 10. As illustrated in FIG. 1B, the linear material 

3 can be pulled out from the outlet 10A. In the present embodiment, 

the linear material 3 is housed in the housing body 10 such that, 

when the linear material 3 is pulled out from the outlet 10A, 

the pulled-out linear material 3 is suppressed from being 

15 twisted.  

[0032] 

In the housing unit 1 illustrated in FIG. 1A, a plurality 

of winding regions (here, seven winding regions including a 

winding region A to a winding region G) are located in a 

20 circumferential direction. The winding regions are regions in 

which the linear material 3 (here, an optical cable) is wound.  

The linear material 3 is wound in each of the winding regions 

in a state of being stacked in a direction perpendicular to the
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sheet in which FIG. 1A is illustrated. The number of winding 

regions included in the housing unit 1 is seven in this example.  

However, the number of winding regions is not intended to be 

limitedto seven, so long as it is three ormore. In the following 

5 description, the winding regions may be specified by using 

alphabets. Here, alphabets are sequentially assigned to the 

respective winding regions along the circumferential direction 

by using the winding region at the 12 o'clock position in FIG.  

1A as a reference.  

10 [0033] 

The linearmaterial3is woundin eachofthe winding regions 

a plurality of times. The linear material 3 is wound in each 

of the winding regions in the forward direction or the backward 

direction. In a certain winding region, the linear material 3 

15 may be wound in the same direction (forward direction or backward 

direction) all the time or in both the forward direction and the 

backward direction.  

[0034] 

The linear material 3 wound in a circular arc shape 

20 (circularly or in an arc shape) in a certain winding region (i.e., 

a portion of the linear material 3) may be referred to as a 

"circular arc part". The circular arc part is a part (curved 

part) of the linear material 3 curved in a circular arc shape.
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The circular arc part is not limited to have a configuration of 

the linear material 3 being wound in a circular arc shape 

(circular shape) of 360 degrees. The circular arc part may have 

a configuration wherein the linear material 3 is wound in a 

5 circular arc shape with an angle of less than 360 degrees, or 

may have a configuration wherein the linear material 3 is wound 

in a circular arcshape havingan angle ofgreater than 360 degrees.  

When the circular arc part is configured by curving the linear 

material 3 in such a manner as to be closer to a perfect circle, 

10 the load on the linear material 3 can be more reduced, and the 

linear material 3 can be pulled out more smoothly. However, the 

circular arc part may have a configuration wherein the linear 

material 3 is wound in a circular arc shape that is distorted 

as an ellipse. The wound body (structure configured by winding 

15 the linear material 3) includes a plurality of circular arc parts 

located in the circumferential direction. In a certain winding 

region, a plurality of circular arc parts are located in such 

a manner as to be stacked in a direction perpendicular to the 

sheet in which FIG. 1A is illustrated. The wound body includes 

20 a multitude of circular arc parts in which the linear material 

3 is wound in the forward direction and a multitude of circular 

arc parts in which the linear material 3 is wound in the backward 

direction.
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[0035] 

FIG. 2 is an explanatory diagram of how to wind the linear 

material 3 in a pair of the winding regions.  

As illustrated in FIG. 2, the linear material 3 is wound 

5 in a figure eight in a pair of the winding regions (here, a winding 

region X and a winding region Y). More specifically, the linear 

material 3 is wound in the forward direction (or backward 

direction) in one of the two winding regions forming the pair 

andis also woundin the backward direction (or forward direction) 

10 in the other winding region. Note that the linear material 3 

wound in a figure eight in the pair of the winding regions (here, 

the winding region X and the winding region Y) is constituted 

by two circular arcparts. The linearmaterial3 woundin afigure 

eight is not limited to the configuration including the two 

15 circular arc parts in which the linear material 3 is wound in 

a circular shape having an angle of 360 degrees, but as already 

described above, the linear material 3 may include circular arc 

parts in which the linear material 3 is wound in a circular arc 

shape having an angle of less than 360 degrees.  

20 [0036] 

In the following description, the pair of the winding 

regions for the linear material 3 to be wound in a figure eight 

is referred to as a "region pair". When the pair of the winding
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regions constituting the region pair is constituted by the 

"winding region X" and the "winding region Y", the region pair 

is referred to as a "region pair XY" or a "region pair YX", or 

simply as "XY" or "YX". Note that, when the first winding region 

5 of the region pair in which the linear material 3 is wound in 

a figure eight is the "winding region X" and the second winding 

region is the "winding region Y", the region pair is referred 

to as the "region pair XY" or simply as "XY". When the first 

winding region of the region pair in which the linear material 

10 3 is wound in a figure eight is the "winding region Y" and the 

second winding region is the "winding region X", the region pair 

is referred to as the "region pair YX" or simply as "YX".  

[0037] 

In the following description, as illustrated in FIG. 2, 

15 winding of the linear material 3 in the backward direction 

(counterclockwise direction) in the first winding region of the 

region pair and then in the forward direction (clockwise 

direction) in the second winding region, to wind the linear 

material 3 in a figure eight, may be referred to as an 

20 "S-direction". In contrast, winding the linear material 3 in 

the forward direction in the first winding region of the region 

pair and then in the backward direction in the second winding 

region, to wind the linear material 3 in a figure eight, may be
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referred to as a "Z-direction". Note that, in this example, the 

starting point of the windingin the region pair and the end point 

of the winding in the region pair are located at the intersection 

point of the pair of the winding regions constituting the region 

5 pair (intersection point of the pair of the winding regions).  

[0038] 

The linearmaterial3 woundin a figure eightis constituted 

by a circular arc part in which the linear material 3 is wound 

in the forward direction and a circular arc part in which the 

10 linear material 3 is wound in the backward direction. Hence, 

in the following description, the linear material 3 wound in a 

figure eightin the two circular arcparts (aportion ofthe linear 

material 3 constituting the two circular arc parts) may be 

referred to as a "circular arc pair". The circular arc pair 

15 constituted by the circular arc part located in the "winding 

region X"and the circular arcpart locatedin the "windingregion 

Y" may be referred to as a "circular arc pair XY" or a "circular 

arc pair YX", or simply as "XY" or "YX". When the base-end-side 

circular arc part of the pair of circular arc parts constituting 

20 the circular arc pair is located in the "winding region X" and 

the leading end-side circular arc part is located in the "winding 

region Y", the circular arc pair may be referred to as a "circular 

arc pair XY" or simply as "XY". The circular arc part in which
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the linear material 3 is wound in one of the forward direction 

and the backward direction maybe referredto as a "first circular 

arc part", and the circular arc part in which the linear material 

3 is wound in the other direction (direction opposite to that 

5 of the first circular arc part) may be referred to as a "second 

circular arc part". The circular arc pair is constituted by the 

first circular arc part and the second circular arc part.  

[0039] 

Since the linear material 3 is wound in a figure eight in 

10 the region pair, twisting of the linear material 3 can be canceled 

out when the linear material 3 is pulled out from the region pair.  

The linear material 3 is repeatedly wound in a figure eight in 

a plurality of region pairs (to be described below), and hence 

twisting of the linear material 3 can be suppressed from being 

15 accumulated.  

[0040] 

The N winding regions are located in the circumferential 

direction at intervals of 360°/N. For example, as illustrated 

in FIG. 1A, the winding region A and the winding region B are 

20 located in the circumferential direction at an interval of 360°/7.  

In contrast, a pair of the winding regions constituting each 

region pair (for example, the winding region A and the winding 

region C constituting a region pair AC) are located in the
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circumferential direction at an interval of 360°/ (N/2). Hence, 

the intersection point of the linear material 3 wound in a figure 

eight (point of contact between a pair of the winding regions 

constituting the region pair; point of contact between the pair 

5 of circular arc parts constituting the circular arc pair) is 

located inside each winding region. In other words, the 

intersection point of the linear material 3 wound in a figure 

eight is located inside each circular arc part. In this way, 

it is possible to suppress the intersection point of the linear 

10 material 3 wound in a figure eight from overlapping the linear 

material 3 (circular arc parts) wound in the winding regions, 

and hence to house the linear material 3 with high volumetric 

efficiency (note that this similarly applies to a second 

embodiment).  

15 [0041] 

FIG. 3A to FIG. 3F are explanatory diagrams of a first 

windingmethod according to the first embodiment. Note that FIG.  

3A to FIG. 3F are also an explanatory diagram of a method for 

manufacturing a housing unit 1 according to the first embodiment.  

20 [0042] 

As illustrated in FIG. 3A, the linear material 3 is wound 

in a figure eight in the S-direction in the region pair AC. More 

specifically, the linear material 3 is wound in the backward
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direction (counterclockwise direction) in the winding region A, 

which is the first winding region of the region pair AC, and is 

then wound in the forward direction (clockwise direction) in the 

winding region C, which is the second winding region. In this 

5 way, the circular arcpair AC (corresponding to the first circular 

arc pair) is formed, which includes the circular arc part A in 

which the linear material 3 is wound in a circular arc shape in 

the winding region A and the circular arc part C in which the 

linear material 3 is wound in a circular arc shape in the winding 

10 region C.  

[0043] 

As illustrated in FIG. 3B, after the linear material 3 is 

wound in a figure eight in the S-direction in the region pair 

AC, the linear material 3 is subsequently wound in a figure eight 

15 in the Z-direction in a region pair CE. More specifically, the 

linear material 3 wound in a figure eight in the region pair AC 

(first region pair) is subsequently wound in a figure eight in 

the region pair CE (second region pair; different region pair 

including the winding region E different from the winding regions 

20 constituting the region pair AC) constituted by a pair of winding 

regions that are a combination of winding regions differing from 

the winding regions constituting the region pair AC. Here, the 

region pair in which the linear material 3 is wound in a figure
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eight is shifted from the region pair AC to the region pair CE 

in the clockwise direction in the circumferential direction. In 

this way, in succession to the circular arc pair AC, a circular 

arc pair CE (corresponding to the second circular arc pair) is 

5 formed, whichincludes the circular arcpart Cin which the linear 

material 3 is wound in a circular arc shape in the winding region 

C and a circular arc part E in which the linear material 3 is 

wound in a circular arc shape in the winding region E. The 

circular arc pair CE is constituted by the pair of circular arc 

10 parts (circular arc part C and circular arc part E) that are a 

combinationof the circular arc parts differing fromthe circular 

arc parts constituting the base-end-side circular arc pair AC.  

[0044] 

As illustrated in FIG. 3C, after the linear material 3 is 

15 wound in a figure eight in the Z-direction in the region pair 

CE, the linearmaterial3 is subsequently woundin a figureeight 

in the S-direction in a region pair EG. More specifically, the 

linear material 3 wound in a figure eight in the region pair CE 

is subsequently wound in a figure eight in the region pair EG 

20 (different region pair including the winding region G different 

from the winding regions constituting the region pair CE) 

constituted by a pair of winding regions that are a combination 

of winding regions differing from the winding regions
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constituting the region pair CE. Here, the region pair in which 

the linear material 3 is wound in a figure eight is shifted from 

the region pair CE to the regionpair EGin the clockwise direction 

in the circumferential direction. In this way, in succession 

5 to the circular arc pair CE, a circular arc pair EG is formed, 

which includes the circular arc part E in which the linear 

material 3 is wound in a circular arc shape in the winding region 

E and a circular arc part G in which the linear material 3 is 

wound in a circular arc shape in the winding region G. The 

10 circular arc pair EG is constituted by the pair of circular arc 

parts (circular arc part E and circular arc part G) that are a 

combination of the circular arc parts differing fromthe circular 

arc parts constituting the base-end-side circular arc pair CE.  

After the linear material 3 is wound in a figure eight in the 

15 region pair EG, the linear material 3 is again wound in a figure 

eight in a certain region pair and then wound in a figure eight 

in a different region pair (the region pair in which the linear 

material 3 is wound in a figure eight is shifted to a different 

region pair) repeatedly as illustrated in FIG. 3D to FIG. 3F.  

20 In this way, the combination of the pair of circular arc parts 

constituting a base-end side circular arc pair becomes different 

from the combination of the pair of circular arc parts 

constituting a circular arcpair continuous to this base-end side
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circular arc pair on the leading end side.  

[0045] 

As illustrated in FIG. 3A to FIG. 3F, the region pair in 

which the linear material 3 is wound in a figure eight is shifted 

5 in the order of AC - CE - EG - GB - BD - DF.... In other words, 

in the windingmethodillustratedin FIG. 3Ato FIG. 3F, the region 

pair in which the linear material 3 is wound in a figure eight 

is shifted in the clockwise direction in the circumferential 

direction. Stated differently, as illustratedin FIG. 3Ato FIG.  

10 3F, the circular arc pairs are continuously formed in the 

clockwise direction in the circumferentialdirection in the order 

of AC - CE - EG - GB - BD - DF.... However, the direction in which 

the region pair is shifted is not limited to the clockwise 

direction, and it may be in the counterclockwise direction.  

15 [0046] 

The linearmaterial3 is woundin a figure eight in a certain 

region pair (for example, the region pair AC; first region pair) 

and is also wound in a figure eight in a different region pair 

(region pair constituted by a pair of winding regions including 

20 a different winding region from the winding regions constituting 

the certain region pair; for example, the region pair CE; second 

region pair). In other words, the linear material 3 is wound 

in a figure eight in the first region pair (for example, the region
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pair AC) constituted by a pair of winding regions and is also 

wound in a figure eight in the second region pair (for example, 

the region pair CE) constituted by a pair of winding regions that 

are a combination of winding regions differing from the winding 

5 regions constitutingthe first regionpair. Stated differently, 

the wound body includes a plurality of circular arc parts located 

in the circumferentialdirection, andincludes the first circular 

arc pair (for example, the circular arc pair AC) constituted by 

a pair of circular arc parts in which the linear material 3 is 

10 wound in a figure eight and the second circular arc pair (for 

example, the circular arc pair CE) in which the linear material 

3 is wound in a figure eight, the second circular arc pair being 

constituted by a pair ofcircular arcparts that are a combination 

of the circular arc parts differing from the circular arc parts 

15 constituting the first circular arc pair. In this way, by the 

linear material 3 being wound in a figure eight in different 

region pairs, the linear material 3 can be housed with the 

intersection points of the linear material 3 being shifted. In 

addition, the plurality of winding regions are located in the 

20 circumferential direction, and the region pair in which the 

linear material 3 is wound in a figure eight is shifted in the 

circumferential direction. This enables the linear material 3 

to be housed with high volumetric efficiency (note that this



27 

similarly applies to the second embodiment) compared to a case 

supposing that the linear material 3 is housed with the 

intersection points of the linear material 3 wound in a figure 

eight being displaced in a linear direction (for example, a 

5 direction perpendicular to a line linking the centers of two 

winding regions) 

[0047] 

As illustrated in FIG. 3A to FIG. 3F, there is a common 

winding region between the region pairs before and after shifting 

10 (in other words, each two continuous circular pairs has a common 

circular arc part). For example, as illustrated in FIG. 3A and 

FIG. 3B, when the region pair in which the linear material 3 is 

wound in a figure eight is shifted from the region pair AC to 

the region pair CE, the linear material 3 is wound in the winding 

15 region C which exists in common in both of the winding region 

pairs (in other words, the two continuous circular arc pairs AC 

and CE have the circular arc part C in common). In this way, 

by shifting the region pair to include a common winding region, 

the linear material 3 is wound in an overlapping manner in the 

20 winding region common to the region pairs before and after 

shifting, and hence the linear material 3 can be housed stably.  

However, as in the order of AC - EG - BD - FA - ..., it is also 

possible to wind the linear material 3 without the presence of
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a winding region common to the region pairs before and after 

shifting (note that this similarly applies to the second 

embodiment).  

[0048] 

5 Note that, in the first winding method illustrated in FIG.  

3A to FIG. 3F, the second winding region of the region pair before 

shifting of a region pair (for example, the winding region C of 

the region pair AC in FIG. 3A) and the first winding region of 

the region pair after the shiftingofthe region pair (for example, 

10 the winding region C of the region pair CE in FIG. 3B) are in 

common. In other words, the leading end-side circular arc part 

of the circular arc pair AC and the base-end-side circular arc 

part of the circular arc pair CE are located in the common winding 

region C. However, the winding region common to the region pairs 

15 before and after shifting is not intended to be limited to this 

(to be described below; refer to a second winding method) .  

Alternatively, regionpairsbefore andafter shiftingmayinclude 

no common winding region.  

[0049] 

20 FIG. 4A is an explanatory diagram of a case where the 

direction in which a region pair is shifted is continued. After 

the linear material 3 is wound in a figure eight in the region 

pair DF as illustrated in FIG. 3F, it is possible to continuously
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shift the region pair in the clockwise direction in the 

circumferential direction as illustrated in FIG. 3A to FIG. 3F 

in such a manner that the region pair in which the linear material 

3 is wound in a figure eight is shifted in the order of DF - FA 

5 - AC as illustrated in FIG. 4A.  

[0050] 

At the time of shifting a region pair in which the linear 

material 3 is wound, the linear material 3 needs to be wound 

between the end point of winding in the region pair before the 

10 shifting and the starting point of the winding in the region pair 

after the shifting. In the following description, a section from 

the end point of winding in the region pair before the shifting 

to the starting point of the winding in the region pair after 

the shifting may be referred to as an "adjustment section".  

15 [0051] 

The adjustment section when the region pair, in which the 

linear material 3 is wound in a figure eight, is shifted from 

the region pair AC to the region pair CE is the section illustrated 

with a double bold line in FIG. 3B, and the linear material 3 

20 is wound in the forward direction (clockwise direction) in this 

adjustment section. In contrast, the adjustment section when 

the region pair, in which the linear material 3 is wound in a 

figure eight, is shifted from the region pair CE to the region
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pair EG is the section illustrated with a double bold line in 

FIG. 3C, and the linear material 3 is wound in the backward 

direction (counterclockwise direction) in this adjustment 

section. In this way, by making the direction of winding the 

5 linear material 3 in a certain adjustment section be in the 

opposite direction from the direction of winding the linear 

material 3 in a different adjustment section, twisting of the 

linear material 3 occurring in the adjustment sections can be 

canceled out.  

10 [0052] 

Meanwhile, the adjustment section when the region pair, 

in which the linear material 3 is wound in a figure eight, is 

shifted from the region pair AC to the region pair CE is the 

circular arc section on the "outer side" of the winding region 

15 C (refer to the double bold line in FIG. 3B). In contrast, the 

adjustment section when the region pair, in which the linear 

material 3 is wound in a figure eight, is shifted from the region 

pair CE to the region pair EG is the circular arc section on the 

"inner side" of the winding region C (refer to the double bold 

20 line in FIG. 3C). In this way, the adjustment section when 

shifting proceeds from a region pair in which the linear material 

3 is wound in the S-direction to a region pair in which the linear 

material 3 is wound in the Z-direction is a circular arc section
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on the "outer side" of a winding region (each of sections 

illustrated with double bold lines in FIG. 3B, FIG. 3D, and FIG.  

3F), whereas the adjustment section when shifting proceeds from 

a region pair in which the linear material 3 is wound in the 

5 Z-direction to a region pair in which the linear material 3 is 

wound in the S-direction is a circular arc section on the "inner 

side" of a winding region (each of sections illustrated with 

double boldlinesinFIG.3C andFIG.3E). The adjustment section 

on the "outer side" of a winding region (each of sections 

10 illustrated with double bold lines in FIG. 3B, FIG. 3D, and FIG.  

3F) is longer than the adjustment section on the "inner side" 

of a winding region (each of sections illustrated with double 

bold lines in FIG. 3C and FIG. 3E). Hence, as illustrated in 

FIG. 3A to FIG. 3F and FIG. 4A, when the region pair is 

15 continuously shifted in the clockwise direction in the 

circumferential direction, twisting may be accumulated in the 

linear material 3 by an amount worth the difference in length 

between a forward-direction adjustment section and a 

backward-direction adjustment section.  

20 [0053] 

FIG. 4B is an explanatory diagram of a case where the 

direction in which the region pair is shifted is reversed. After 

the linear material 3 is wound in a figure eight in the region
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pair DF as illustrated in FIG. 3F, the region pair in which the 

linear material 3 is wound in a figure eight is shifted in the 

order of DF - FA - AF - FD - ... as illustrated in FIG. 4B and is 

subsequently shifted in the opposite direction from that in FIG.  

5 3A to FIG. 3F; more specifically, the region pair is shifted in 

the counterclockwise direction along the circumferential 

direction. More specifically, the region pair in which the 

linear material 3 is wound in a figure eight is first shifted 

in the clockwise direction as in the order of AC - CE - EG - GB 

10 - BD - DF - FA (refer to FIG. 3A to FIG. 3F and the left drawing 

in FIG. 4B) and is subsequently shifted in the counterclockwise 

direction as in the order of AF - FD - DB - BG - GE - EC - CA.  

In this case, by shifting the region pair in the counterclockwise 

direction along the circumferential direction, twisting of the 

15 linear material 3 accumulated while the region pair is shifted 

in the clockwise direction along the circumferential direction 

can be canceled out. In other words, the linear material 3 is 

wound in a figure eight in the region pair while shifting the 

region pair in the clockwise direction (predetermined direction) 

20 and also, the linear material 3 is wound in a figure eight in 

the region pair while shifting the region pair in the 

counterclockwise direction (direction opposite to the 

predetermined direction), to thereby be able to suppress the
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linear material 3 from being twisted. Hence, it is desirable 

that the directions in which the region pair is shifted in the 

circumferential direction are changed, alternately and 

repeatedly, between the clockwise direction and the 

5 counterclockwise direction. In other words, it is desirable 

that the directions in which the region pair is shifted in the 

circumferential direction be reversed during winding. However, 

when accumulation of twist of the linear material 3 can be 

tolerated, the direction in which the region pair is shifted in 

10 the circumferential direction does not have to be reversed.  

[0054] 

Note that, by repeatedly shifting the region pair-in which 

the linear material 3 is wound in a figure eight-to a different 

region pair, the entire linear material 3 is wound. In other 

15 words, the woundbody is configuredby the linearmaterial3 being 

wound according to the above-described windingmethod. However, 

it is not necessary that the entire linear material 3 be wound 

according to this winding method, so long as a portion of the 

linear material 3 is wound according to the above-described 

20 method. More specifically, it is not necessary that all of a 

plurality of layers constituting the wound body be configured 

by the linear material 3 wound according to the above-described 

winding method, so long as a portion of the layers is configured
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by the linear material 3 wound according to the above-described 

method. By winding a portion of the linear material 3 according 

to the above-described winding method, it is possible to house 

the linear material 3 with high volumetric efficiency, and also 

5 suppress the linear material 3 from being twisted when the linear 

material 3 is pulled out (this similarly applies to winding 

methods according to other aspects/embodiments).  

[0055] 

FIG. 5A to FIG. 5F are explanatory diagrams of a second 

10 winding method according to the first embodiment.  

[0056] 

In the second winding method, the region pair in which the 

linear material 3 is wound in a figure eight is shifted in the 

order of CA - EC - GE - BG - DB - FD.... More specifically, in 

15 the second winding method, the circular arc pairs are 

continuously formed in the order of CA - EC - GE - BG - DB - FD....  

Also in the second winding method, a common winding region is 

present before and after shifting of a region pair as in the first 

winding method. For example, as illustrated in FIG. 5A and FIG.  

20 5B, when the region pair in which the linear material 3 is wound 

in a figure eight is shifted from the region pair CA to the region 

pair EC, the linear material 3 is wound in the winding region 

C commonly in both of the winding region pairs. In this way,
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also in the second winding method, the linear material 3 is wound 

in an overlapping manner in the winding region common to the 

region pairs before and after shifting, and hence the linear 

material 3 can be housed stably.  

5 [0057] 

In contrast, in the secondwindingmethod, the first winding 

region of the region pair before shifting of a region pair (for 

example, the winding region C of the region pair CA in FIG. 5A) 

and the second winding region of the region pair after the 

10 shifting of the region pair (for example, the winding region C 

of the region pair EC in FIG. 5B) are in common. As described 

here, the method of using a common winding region before and after 

shifting a regionpair is not limitedto the first windingmethod, 

i.e., the method of using the second winding region before 

15 shifting and the first winding region after the shifting as a 

common winding region.  

[0058] 

In the first winding method and the second winding method, 

the direction in which the linear material 3 is wound in a figure 

20 eight in a region pair is alternately shifted between the 

S-direction and the Z-direction every time a region pair is 

shifted (in other words, when circular arcpairs are continuously 

formed, the direction in which the linear material 3 is wound
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in the base-end-side circular arc part of each circular arc pair 

is shifted alternately). For example, in the first winding 

method, the direction in which the linear material 3 is wound 

in a figure eight in each region pair is shifted alternately in 

5 the order of the S-direction (AC) - Z-direction (CE) - S-direction 

(EG) - Z-direction (GB) - S-direction (BD) - Z-direction (DF) 

- ... as illustrated in FIG. 3A to FIG. 3F. In the second winding 

method, the direction in which the linear material 3 is wound 

in a figure eight in each region pair is shifted alternately in 

10 the order of the S-direction (CA) - Z-direction (EC) - S-direction 

(GE) - Z-direction (BG) - S-direction (DB) - Z-direction (FD) 

-... as illustrated in FIG. 5A to FIG. 5F. In this way, by including 

both region pairs in which the linear material 3 is wound in a 

figure eight in the S-direction and region pairs in which the 

15 linear material 3 is wound in a figure eight in the Z-direction, 

it is possible to suppress twisting of the linear material 3 from 

being accumulated. However, when accumulation of twist of the 

linear material3 can be tolerated, it is not necessary to include 

both region pairs in which the linear material 3 is wound in a 

20 figure eight in the S-direction and region pairs in which the 

linear material 3 is wound in a figure eight in the Z-direction.  

By alternately changing the direction in which the linear 

material 3 is wound in a figure eight every time a region pair
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is shifted, it is possible to further suppress twisting of the 

linear material 3 from being accumulated. However, the 

direction in which the linear material 3 is wound in a figure 

eight in a region pair is not limited to this (to be described 

5 next).  

[0059] 

FIG. 6A to FIG. 6F are explanatory diagrams of a third 

winding method according to the first embodiment.  

[0060] 

10 In the third winding method, the direction in which the 

linear material 3 is wound in a figure eight in each region pair 

is shifted in the order of the S-direction (AC) - S-direction 

(EC) - S-direction (EG) - S-direction (BG) - S-direction (BD) 

- S-direction (FD) - ... as illustrated in FIG. 6A to FIG. 6F, so 

15 that the linear material 3 is wound in a figure eight in the 

S-direction in all the region pairs. As described here, the 

direction in which the linear material 3 is wound in a figure 

eight in each region pair does not necessarily have to be shifted 

alternately between the S-direction and the Z-direction, and may 

20 be only in the S-direction or only in the Z-direction in all the 

region pairs, or may be shifted between the S-direction and the 

Z-direction but not shifted alternately (for example, after the 

linear material 3 is wound in a figure eight in the S-direction
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consecutively, the linear material 3 may be wound in a figure 

eight in the Z-direction consecutively).  

[0061] 

Note that, also in the second winding method and the third 

5 winding method, twisting of the linear material 3 may possibly 

be accumulated in an adjustment section. Hence, also in the 

second winding method and the third winding method, it is 

desirable that the directions in which the region pair is shifted 

in the circumferential direction are changed, alternately and 

10 repeatedly, between the clockwise direction and the 

counterclockwise direction. In other words, also in the second 

winding method and the third winding method, it is desirable that 

the directions in which the region pair is shifted in the 

circumferential direction be reversed during winding.  

15 [0062] 

In a case where the linear material 3 is an optical cable, 

when the linear material 3 is curved, the curved cable will try 

to return from the curved state to its original state due to the 

action of bending rigidity of the optical cable. Hence, in the 

20 case where the linear material 3 is an optical cable, the linear 

material 3 wound in a circular arc shape in the winding regions 

will try to loosen and expand. To address this, by bringing the 

housing body 10 and the linear material 3 (optical cable) into
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contact with each other, the posture (the state, shape, form, 

etc.) of the linear material 3 wound in the winding regions can 

be maintained. In this way, the linear material 3 (optical 

cable) trying to loosen and expand due to bending rigidity can 

5 be housed stably. Hence, causing the housing body 10 and the 

linear material 3 (optical cable) to be in contact with each other 

is particularly effective in the cases where the linear material 

3 is an optical cable.  

[0063] 

10 The housing body 10 illustrated in FIG. 1Aincludes a shaft 

member 11. The shaft member 11 is a rod-shaped member. The 

housing body 10 is configured to be rotational symmetric in cross 

section, and the shaft member 11 is located at the center of the 

housing body 10. The shaft member 11 is located at the center 

15 of the housing body 10 (refer to FIG. 1B), with its axial direction 

oriented in the direction perpendicular to the sheet in which 

FIG. 1A is illustrated. The linear material 3 wound in the 

winding regions (circular arc parts) is in contact with the shaft 

member 11. In this way, the posture of the linear material 3 

20 is stabilized, and the linear material 3 can be housed stably.  

The shaft member 11 is exchangeable. By changing the diameter 

of the shaft member 11, it is possible to accommodate linear 

materials 3 of various thicknesses.
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[0064] 

The plurality of winding regions are located around the 

outer circumference of the shaft member 11. The shaft member 

11 is in contact with the linear material 3 wound in each of the 

5 plurality of winding regions (plurality of circular arc parts 

located in the circumferential direction). In this way, the 

single shaft member 11 can stabilize the posture of the linear 

material 3 (circular arc parts) wound in each of the plurality 

of winding regions.  

10 [0065] 

It is desirable that each of the circular arc parts (linear 

material 3 wound in the winding regions) be in contact with the 

shaft member 11 and two portions of an inner wall surface of the 

housing body 10. In this way, each of the circular arc parts 

15 (linear material 3 wound in a circular arc shape in the winding 

regions) is held at three portions; hence, the posture of the 

circular arc part can be stabilized. Note that the number of 

portions at which each circular arc part is in contact with other 

members is not limited to three and may be three or more (to be 

20 described below).  

[0066] 

It is desirable that the inner wall surface of the housing 

body 10 be constituted by a plurality of planar side surfaces
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and be formed in a polygonal cylindrical shape. In this way, 

each of the circular arc parts (linear material 3 wound in the 

winding regions) can be in contact with two portions of the inner 

wall surface of the housing body 10. However, as will be 

5 described below, the housing body 10 may be formed in a circular 

cylindrical shape.  

[0067] 

It is desirable that each of the circular arc parts (linear 

material 3 wound in the winding regions) be held at three portions 

10 (more specifically, it is desirable that each circular arc part 

be held at three portions including the shaft member 11 and two 

portions of the inner wall surface of the housing body 10). In 

this way, the linear material 3 wound in a circular arc shape 

is inhibited from loosening and expanding; hence, it is possible 

15 to retain the posture of the linear material 3, which attempts 

to unwind and loosen due to bending rigidity. As described above, 

retaining the linear material 3 wound in each of the winding 

regions at three portions (the shaft member 11 and two portions 

of the inner wall surface of the housing body 10) is particularly 

20 effective in the case where the linear material 3 is an optical 

cable. Note that, in cases where the linear material 3 is an 

optical cable, since the optical cable's allowable bend radius 

is defined in advance, it is desirable that the linear material
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3 be wound in the winding regions at a radius larger than the 

allowable bend radius.  

[0068] 

{Second Embodiment} 

5 FIG. 7 is an explanatory diagram of a housing unit 1 

according to a secondembodiment. Also in the secondembodiment, 

the housing unit 1 includes the housing body 10 and the linear 

material 3.  

[0069] 

10 Also in the second embodiment, the housing body 10 includes 

the shaft member 11. Also in the second embodiment, each of the 

circular arc parts (linear material 3 wound in the winding 

regions) is in contact with the shaft member 11. In this way, 

the posture of the linear material3 is stabilized, and the linear 

15 material 3 can be housed stably.  

[0070] 

In the second embodiment, the external shape of the housing 

body 10 is formed in a circular cylindrical shape. In this way, 

the housing unit 1 can be rolled for transport. Note that, since 

20 the inner wall surface of the housing body 10 is formed in a 

circular cylindrical shape in the second embodiment, each of the 

circular arc parts cannot be in contact with two portions of the 

inner wall surface of the housing body 10, which is possible in
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the first embodiment, but is instead in contact with one portion 

of the inner wall surface of the housing body 10.  

[0071] 

In the second embodiment, the housing body 10 includes a 

5 plurality of retaining members 12. The retaining member 12 is 

a member configured to contact the linear material 3 wound in 

the winding regions (circular arc parts). The retaining member 

12 is a rod-shaped member and located near the inner wall surface 

of the housing body 10, with its axial direction oriented in the 

10 direction perpendicular to the sheet in which FIG. 7 is 

illustrated. In other words, the retaining member 12 is located 

in parallel with the shaft member 11. The plurality of retaining 

members 12 are located at approximately regular intervals in the 

circumferential direction of the inner wall surface. The 

15 retainingmembers 12 are each exchangeable, like the shaft member 

11. By changing the diameter of the retaining members 12, it 

is possible to accommodate linear materials 3 of various 

thicknesses. Note that, even when the housing body 10 is formed 

in a polygonal cylindrical shape as in the first embodiment, the 

20 housing body 10 may include a plurality of retaining members 12.  

By providing the housing body 10 with the retaining members 12, 

the number of portions at which each of the circular arc parts 

(linear material 3 wound in the winding regions) is in contact
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increases. In this way, the posture of the linear material 3 

can be stabilized, and hence the linear material 3 can be housed 

stably.  

[0072] 

5 As illustrated in FIG. 7, each of the circular arc parts 

(linear material 3 wound in the winding regions) is in contact 

with the shaft member 11 and two of the retaining members 12.  

In this way, each of the circular arc parts (linear material 3 

wound in a circular arc shape in the winding regions) is held 

10 at three portions; hence, the posture of the circular arc part 

can be stabilized.  

[0073] 

In the second embodiment, each of the circular arc parts 

(linear material 3 wound in the winding regions) is in contact 

15 with the shaft member 11 and two of the retaining members 12 and 

is also in contact with the inner wall surface of the housing 

body 10. In other words, in the second embodiment, each of the 

circular arc parts (linear material 3 wound in the winding 

regions) is in contact with other members at four portions in 

20 total. As described here, the number of portions at which the 

circular arc part is in contact with other members is not limited 

to three. Note that the circular arc parts do not have to be 

in contact with the inner wall surface of the housing body 10.
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Even in this case, each of the circular arc parts will be held 

at three portions (shaft member 11and two retainingmembers 12), 

so the posture of the wound circular arc part can be stabilized.  

[0074] 

5 FIG. 8 is an explanatory diagram of a relationship between 

the radius ofthe housingbody 10 and the bend radius ofthe linear 

material 3. Here, the center of the housing body 10 is denoted 

by 01, the bending center of the linear material 3 is denoted 

by 02, and the intersection point of the linear material 3 wound 

10 in a figure eight (point of contact of two circles) is denoted 

by S. The radius of the housing body 10 is denoted by R, and 

the bend radius of the linear material 3 is denoted by r.  

Focusing on triangle 01-02-S, ZS is a right angle (triangle 

01-02-S is a right triangle). Sin8 = r/(R - r) holds where 8 

15 is Z01 = E in the triangle 01-02-S. In a case where the number 

of winding regions is N, 8 = 360°/N holds, and hence the 

relationship between the radius R of the housing body 10 and the 

bend radius r of the linear material 3 is as indicated in the 

following equation.  

20 [0075] 

[Math. 1] 

R 

r + 16 
1± 360° 

sin( N
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[0076] 

Note that since the linear material 3 has a thickness in 

reality, the relationship between the radius R of the housing 

body 10 and the bend radius r of the linear material 3 is as 

5 indicated in the following expression when the thickness of the 

linear material 3 is taken into account.  

[0077] 

[Math. 2] 

R 
r<1 

1± 360° 

10 [0078] 

When the radius R of the housing body 10 and the bend radius 

r of the linear material 3 have the relationship expressed in 

the above expression, N winding regions can be located in the 

housing body 10 in a circular cylindrical shape. The radius R 

15 of the housing body 10 and the bend radius r of the linear material 

3 having the relationship expressed in the above expression is 

not only effective in the housingunit 1of the second embodiment, 

butis also effectivein the housingunit 1ofthe first embodiment 

and other embodiments. Note that, in a case where the linear 

20 material 3 is an optical cable, it is desirable that the bend 

radius r of the linear material 3 be larger than the allowable 

bend radius of the optical cable.
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[0079] 

FIG. 9A to FIG. 9F are explanatory diagrams of an example 

of a winding method according to the second embodiment.  

[0080] 

5 As illustrated in FIG. 9A, the linear material 3 is wound 

in a figure eight in the S-direction in the region pair AC. As 

illustrated in FIG. 9B, after the linear material 3 is wound in 

afigure eightin the S-directionin the regionpair AC, the linear 

material is then wound in a figure eight in the Z-direction in 

10 the region pair CE. The method for winding the linear material 

3 in the region pair AC and the region pair CE is similar to the 

first winding method of the first embodiment, and hence the 

description is omitted here (refer to FIG. 3A and FIG. 3B).  

[0081] 

15 As illustrated in FIG. 9A and FIG. 9B, by winding the linear 

material 3 in the region pair AC and the region pair CE, the linear 

materialis thus woundin the windingregion A, the windingregion 

C, and the winding region E. In this way, the linear material 

3 is wound in every other winding region in the circumferential 

20 direction. When the winding method illustrated in FIG. 9A and 

FIG. 9B is simply continued as in the first winding method of 

the first embodiment, the linear material 3 is wound only in the 

winding region A, the winding region C, and the winding region
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E, because the number of winding regions is six (even number) 

In this case, the linear material 3 may not be wound in the winding 

region B, the winding region D, and the winding region F. As 

described here, in cases where the number of winding regions is 

5 an even number, if the region pair in which the linear material 

3 is wound in a figure eight is simply shifted as in the 

above-described first embodiment, the linear material 3 will be 

wound in every other winding region in the circumferential 

direction, and the linear material 3 will not be wound in 

10 odd-numbered (or even-numbered) winding regions. To address 

this, in the second embodiment, the linear material 3 is wound 

as follows.  

[0082] 

As illustrated in FIG. 9C, after the linear material 3 is 

15 wound in a figure eight in the Z-direction in the region pair 

CE, the linear material 3 is then wound in a figure eight in the 

S-direction in a region pair EB. The winding region E and the 

winding region B are separated from each other with two winding 

regions (winding region F and winding region A) being interposed 

20 therebetween in the circumferential direction. In the second 

embodiment, the winding region E and the winding region B, which 

are two winding regions separated from each other in the 

circumferential direction, are employed as a region pair, and
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the linear material 3 is wound in a figure eight in the region 

pair ES.  

[0083] 

Note that the section indicated with a bold line in FIG.  

5 9C also serves as an adjustment section when the region pair-in 

which the linear material 3 is wound in a figure eight-is shifted 

from the region pair CE to the region pair BD (to be described 

next; refer to FIG. 9D). In the second embodiment, as 

illustratedin FIG. 9C, there is anadjustment section forwinding 

10 the linear material 3 between an odd-numbered winding region and 

an even-numbered winding region (between the winding region E 

and the winding region D) in the circumferential direction. In 

the second embodiment, as illustrated in FIG. 9C, the linear 

material 3 is wound in a figure eight in the adjustment section 

15 for winding the linearmaterial3 between an odd-numbered winding 

region and an even-numbered winding region (between the winding 

region E and the winding region D) in the circumferential 

direction. Hence, when the linear material 3 is pulled out from 

this adjustment section, twisting of the linear material 3 can 

20 be canceled out.  

[0084] 

After the linear material 3 is wound in a figure eight in 

the S-direction in the region pair EB, the linear material 3 is
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subsequently wound in a figure eight in the Z-direction in the 

region pair BD as illustrated in FIG. 9D. Further, after the 

linear material 3 is wound in a figure eight in the Z-direction 

in the region pair BD, the linearmaterial3 is subsequently wound 

5 in a figure eight in the S-direction in the region pair DF as 

illustrated in FIG. 9E.  

[0085] 

If the winding method illustrated in FIG. 9D and FIG. 9E 

is simply continued as in the case where the above-described 

10 winding method illustrated in FIG. 9A and FIG. 9B is simply 

continued, the linearmaterial3 willbe woundonly in the winding 

region B, the winding region D, and the winding region F, because 

the number ofwindingregionsis six (evennumber). In this case, 

the linear material 3 will not be wound in the winding region 

15 A, the winding region C, and the winding region E.  

To address this, asillustratedin FIG. 9F, after the linear 

material 3 is wound in a figure eight in the S-direction in the 

region pair DF, the linear material 3 is subsequently wound in 

a figure eight in the Z-direction in the region pair FC. The 

20 winding region F and the winding region C are separated from each 

other with two winding regions (winding region A and winding 

region B) being interposed therebetween in the circumferential 

direction. In the second embodiment, the winding region F and
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the winding region C, which are two winding regions separated 

from each other in the circumferential direction, are employed 

as a region pair, and the linear material 3 is wound in a figure 

eight in the region pair FC.  

5 [0086] 

Note that the section indicated with a bold line in FIG.  

9F also serves as an adjustment section, like the section 

indicatedwithaboldlineinFIG. 9C. In other words, the section 

indicated with a bold line in FIG. 9F also serves as an adjustment 

10 section when the region pair-in which the linear material 3 is 

wound in a figure eight-is shifted from the region pair DF to 

the region pair CE. Since the linear material 3 is wound in a 

figure eight also in this adjustment section, twisting of the 

linear material 3 can be canceled out when the linear material 

15 3 is pulled out from this adjustment section.  

[0087] 

In the above-described second embodiment, a 

circumferential interval between a pair of winding regions 

constituting a certain region pair (for example, the winding 

20 region A and the winding region C of the region pair AC) and a 

circumferential interval between a pair of winding regions 

constituting a different region pair (for example, the winding 

region E and the winding region B of the region pair EB) are
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different from each other. In this way, even when the number 

of winding regions is an even number, the linear material 3 can 

be wound in all the plurality of winding regions located in the 

circumferential direction. Note that, even when the number of 

5 winding regions is an odd number, a circumferential interval 

between a pair of winding regions constituting a certain region 

pair and a circumferential interval between a pair of winding 

regions constituting a different region pair may be different 

from each other.  

10 [0088] 

Also in the second embodiment, the region pair in which 

the linear material 3 is wound in a figure eight is shifted in 

the clockwise direction in the circumferential direction.  

However, the direction in which the region pair is shifted is 

15 not limited to the clockwise direction and may be the 

counterclockwise direction. Also in the second embodiment, as 

in the first embodiment (refer to FIG. 4B), it is desirable that 

the directions in which the region pair is shifted in the 

circumferential direction are changed, alternately and 

20 repeatedly, between the clockwise direction and the 

counterclockwise direction (i.e., it is desirable that the 

directions in which the region pair is shifted in the 

circumferential direction be reversed during winding).



53 

Also in the second embodiment, as in the second winding 

method of the first embodiment (refer to FIG. 5A to FIG. 5F), 

a common winding region may be used for the first winding region 

of the region pair before shifting of the region pair and the 

5 second winding region of the region pair after the shifting of 

the region pair. Also in the second embodiment, as in the third 

winding method of the first embodiment (refer to FIG. 6A to FIG.  

6F), only the S-direction may be applied in all the region pairs, 

or only the Z-direction may be applied thereto, or both the 

10 S-direction and the Z-direction may be applied but not in an 

alternate manner.  

[0089] 

{Others} 

The foregoing embodiments are for facilitating the 

15 understanding of the present invention, and are not to be 

construed as limiting the present invention. The present 

invention maybe modified and/or improvedwithout departing from 

the gist thereof, and it goes without saying that the present 

invention encompasses any equivalents thereof.  

20
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Reference Signs List 

[0090] 

1: Housing unit; 

5 3: Linear material; 

10: Housing body; 

10A: Outlet; 

11: Shaft member; 

12: Retaining member.  

10



55 

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

[Claim 1] A housing unit comprising: 

a linear material; and 

5 a housing body configured to house the linear material, 

wherein 

in the housingbody, aplurality ofwinding regions in which 

the linear material is wound are located in a circumferential 

direction, 

10 the linear material is wound in a figure eight in a first 

region pair constituted by a pair of the winding regions, and 

the linear material is wound in a figure eight in a second 

region pair constituted by a pair of the winding regions that 

are a combination of the winding regions differing from the 

15 winding regions constituting the first region pair.  

[Claim 2] The housing unit according to claim 1, 

wherein the housing body is in contact with the linear 

material to maintain a posture of the linear material wound in 

20 the winding regions.  

[Claim 3] The housing unit according to claim 1 or 2, 

wherein
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the housing body includes a rod-shaped shaft member, 

the plurality ofwindingregions are locatedaroundan outer 

circumference of the shaft member, and 

the shaft member is in contact with the linear material 

5 wound in the plurality of winding regions.  

[Claim 4] The housing unit according to claim 3, 

wherein 

an inner wall surface of the housing body is formed in a 

10 polygonal cylindrical shape, and 

the linear material wound in the winding region is in 

contact with the shaft member and two portions of the inner wall 

surface of the housing body.  

15 [Claim 5] The housing unit according to claim 3, 

wherein an external shape of the housing body is formed 

in a circular cylindrical shape.  

[Claim 6] The housing unit according to any one of claims 3 

20 to 5, wherein 

the housing body includes a plurality of rod-shaped 

retaining members, 

the plurality of retaining members are located in a
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circumferential direction along the inner wall surface of the 

housing body, and 

the linear material wound in the winding region is in 

contact with the shaft member and two of the retaining members.  

5 

[Claim 7] The housing unit according to claim 5 or 6, 

wherein a following relationship holds, 

R 
r<1 

1+ 360° 
S N 3 

where R is a radius of the housing body, r is a bend radius 

10 of the linear material wound in the winding regions, and N is 

the number of winding regions.  

[Claim 8] The housing unit according to any one of claims 1 

to 7, 

15 wherein both the region pair in which the linear material 

is wound in a figure eight in an S-direction and the region pair 

in which the linear material is wound in a figure eight in a 

Z-direction are included.  

20 [Claim 9] The housing unit according to any one of claims 1 

to 8, 

wherein the linear material is wound in a figure eight in
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the regionpairs while shiftingthe regionpairin apredetermined 

direction in the circumferential direction, and also, the linear 

material is wound in a figure eight in the region pairs while 

shifting the region pair in a direction opposite to the 

5 predetermined direction.  

[Claim 10] The housing unit according to any one of claims 1 

to 9, 

wherein the linear material is an optical cable.  

10 

[Claim 11] A wound body formed by winding a linear material, 

the wound body comprising 

a plurality of circular arc parts in which the linear 

material is wound in a circular arc shape, 

15 wherein 

the plurality of circular arc parts are located in a 

circumferential direction, 

a pair of the circular arc parts constitutes a first 

circular arcpair in which the linearmaterialis woundin a figure 

20 eight, and 

a pair of the circular arc parts that are a combination 

of the circular arc parts differing from the circular arc parts 

constituting the first circular arc pair constitutes a second
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circular arcpairinwhich the linearmaterialis woundina figure 

eight.  

[Claim 12] The housing unit according to claim 1, 

5 wherein an intersection point of the linear material wound 

in a figure eight in the pair of the winding regions is located 

in a different one of the winding regions.  

[Claim 13] The housing unit according to claim 1, 

10 wherein an intersection point of the linear material wound 

in a figure eight in the first region pair and an intersection 

point of the linear materialwound in a figure eight in the second 

region pair are displaced in the circumferential direction.  

15 [Claim 14] The housing unit according to claim 1, 

wherein the first region pair and the second region pair 

include a common winding region.
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