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(57) ABSTRACT 
Provided is a flat cable winding device and an assembling 
method thereof, which can prevent slack of a flat cable and 
achieve Smooth winding and leading out of the flat cable. A 
flat cable winding device includes a rotating table, a plurality 
of rollers, and a central shaft rotatably and pivotally sup 
porting the rotating table. The central shaft includes an 
auxiliary wound portion in which the flat cable is wound for 
at least one turn. An inner wound portion is formed along an 
outer circumference of the auxiliary wound portion, and an 
outer wound portion is formed along outer circumferences 
of the plurality of rollers, thereby preventing the slack at the 
inner wound portion when leading out the flat cable. 

6 Claims, 5 Drawing Sheets 
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1. 

FLAT CABLE WINDING DEVICE AND 
ASSEMBLING METHOD THEREOF 

TECHNICAL FIELD 

The present invention relates to a flat cable winding 
device for winding one end side of a flat cable and leading 
out another end side of the flat cable, and an assembling 
method of said flat cable winding device. 

BACKGROUND ART 

For example, an automobile and Such employs a sliding 
seat, a slide door or the like arranged slidable with respect 
to a vehicle. The sliding seat is mounted with a seat sensor 
for detecting whether or not a passenger is seated and an 
electronic device Such as a seat belt sensor for detecting 
whether or not a seat belt is fastened. The slide door is 
mounted with a drive motor for opening and closing a door 
window and an electronic device Such as a door courtesy 
lamp for lighting one’s feet when the door is opened. For this 
reason, the vehicle having a slide body Such as a sliding seat 
or a slide door is provided with various electric wire wiring 
devices for wiring an electric wire from a vehicle body to the 
slide body or power Supply devices, in order to connect an 
electronic device provided at the slide body side and an 
electronic device such as a control device provided at the 
vehicle body side. 

In Such electric wire wiring device, the electric wire (e.g., 
a flat cable or a flat harness) connecting the electronic device 
of the slide body side and the electronic device of the vehicle 
body side will have an extra length portion which is formed 
to the electric wire as the slide body slides. Thus, the 
winding device is used for winding up such extra length 
portion of the electric wire to prevent the electric wire from 
interfering with the slide body and such (for example, refer 
to Patent Literature 1). As shown in FIG. 7, a conventional 
flat cable winding device 100 disclosed in Patent Literature 
1 is configured to wind up one end side of a flat cable C and 
lead out an another end side of the flat cable C, and includes 
a case 101 which is substantially cylindrical in entire shape, 
an inner annular wall 102 provided in the case 101 and 
retaining the one end side of the flat cable C, a rotor 103 
configured to be guided by the inner annular wall 102 and 
rotatably arranged, and a coil spring 104 configured to bias 
the rotor 103 in a winding direction R of the flat cable C. The 
rotor 103 is provided with a plurality of rollers 105 arranged 
along a circumferential direction of the rotor 103. 
The winding device 100 is configured such that, the one 

end side of the flat cable C introduced into the case 101 is 
reversed by one of the plurality of rollers 105 and retained 
in the inner annular wall 102, and the another end side of the 
flat cable C is led out to the outside of the case 101. 
Furthermore, the winding device 100 is configured to wind 
up the flat cable C by rotating the rotor 103 in the winding 
direction R by the biasing force of the coil spring 104, 
thereby winding the flat cable C around the inner annular 
wall 102 and around outer circumferences of the plurality of 
rollers 105. Meanwhile, when the another end side of the flat 
cable C is pulled by the sliding of the slide body, the rotor 
103 is rotated in an opposite direction of the winding 
direction R, and the flat cable C wound around the inner 
annular wall 102 and the plurality of rollers 105 is unwound 
and led out to the outside of the case 101. 
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2 
CITATION LIST 

Patent Literature 

Patent Literature 1: Japan Patent Application Publication 
No. 2004-328985 

SUMMARY OF INVENTION 

Technical Problem 

However, the conventional winding device such as the 
one disclosed in Patent Literature 1 has a drawback that, 
when leading out the flat cable C, the flat cable C that had 
been wound around the inner annular wall 102 is slackened, 
and the slackened flat cable C could interfere with the rollers 
105. Specifically, the slack of the flat cable C around the 
inner annular wall 102 is produced from a wound-up state 
shown in FIG. 8A in which the flat cable C is wound around 
the inner annular wall 102 and around the outer circumfer 
ences of the plurality of rollers 105 for a plurality of turns 
(e.g., three turns), respectively, to a state shown in FIG. 8B 
in which the rotor 103 is rotated for one rotation in the 
opposite direction of the winding direction R, and further to 
a state shown in FIG. 8C in which the rotor 103 is rotated 
for two rotations. Such slack is caused by the flat cable C 
unwound from the inner annular wall 102 being not deliv 
ered toward the rollers 105 due to the friction resistance 
induced in the flat cable C wound in an overlapping fashion 
around the outer circumferences of the plurality of rollers 
105 and the friction resistance between the flat cable C and 
the rollers 105, for example. It is difficult to completely 
remove such slack of the flat cable C due to the structure of 
the winding device. Also, when the slackened flat cable C 
interferes with the roller 105 and such, the rotation of the 
rotor 103 is impeded and thus the winding and leading out 
of the flat cable C cannot be achieved smoothly. 

Furthermore, the conventional winding device has a 
drawback that, when the flat cable C is led out, if the roller 
105 has moved over a predetermined base point position (i.e. 
the position indicated by a solid line in FIG.9) in a lead-out 
direction due to the lead-out momentum force, that is if the 
roller 105 has moved to a position indicated by an imaginary 
line (a double dotted line) in FIG. 9, or if the flat cable C 
becomes floppy, the flat cable C that had been wound around 
the inner annular wall 102 is bent at a retaining portion of the 
inner annular wall 102 and bent with a large curvature, 
thereby lowering the bending durability of the flat cable C. 

Solution to Problem 

Therefore, an object of the present invention is to provide 
a flat cable winding device and an assembling method of the 
flat cable winding device, which can prevent slack of a flat 
cable and achieve Smooth winding and leading out of the flat 
cable, and which can improve bending durability of the flat 
cable. 

Solution to Problem 

In order to achieve the above-mentioned object, a first 
aspect of the present invention provides a flat cable winding 
device for winding one end side of a flat cable and leading 
out another end side of the flat cable, the flat cable winding 
device including: a case having an insertion hole through 
which the flat cable is inserted; a central shaft provided in 
the case and retaining the one end side of the flat cable; a 
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rotating body configured to rotate about the central shaft; 
and a biasing element configured to bias the rotating body in 
a winding direction of the flat cable, wherein the rotating 
body includes a reversing roller configured to reverse the flat 
cable entered from the insertion hole of the case toward the 
central shaft, and a plurality of guide rollers arranged in a 
circumferential direction of the rotating body, wherein, 
when the rotating body which is biased by the biasing 
element is rotated in the winding direction, the flat cable is 
wound up so as to form an inner winding portion formed by 
the flat cable wound around the central shaft and an outer 
winding portion formed by the flat cable wound around 
outer circumferences of the reversing roller and the plurality 
of guide rollers, and wherein, in a state in which the flat 
cable is led out and the outer wound portion is unwound, the 
central shaft is provided with an auxiliary wound portion in 
which the flat cable is wound for at least one turn. 
A second aspect of the present invention provides the flat 

cable winding device according to the first aspect, wherein 
the auxiliary wound portion is formed by winding the flat 
cable around the central shaft for three or more turns. 
A third aspect of the present invention provides a flat 

cable winding device for winding one end side of a flat cable 
and leading out another end side of the flat cable, the flat 
cable winding device including: a case having an insertion 
hole through which the flat cable is inserted; a central shaft 
provided in the case and retaining the one end side of the flat 
cable; a rotating body configured to rotate about the central 
shaft; and a biasing element configured to bias the rotating 
body in a winding direction of the flat cable, wherein the 
rotating body includes a reversing roller configured to 
reverse the flat cable entered from the insertion hole of the 
case toward the central shaft, and a plurality of guide rollers 
arranged in a circumferential direction of the rotating body, 
wherein, when the rotating body which is biased by the 
biasing element is rotated in the winding direction, the flat 
cable is wound up so as to form an inner winding portion 
formed by the flat cable wound around the central shaft and 
an outer winding portion formed by the flat cable wound 
around outer circumferences of the reversing roller and the 
plurality of guide rollers, and wherein, in a state in which the 
flat cable is led out and the outer wound portion is unwound, 
the central shaft is provided with an auxiliary wound portion 
in which the flat cable is wound for at least half turn. 
A fourth aspect of the present invention provides a 

method for assembling the flat cable winding device accord 
ing to any one of the first to third aspects, including the steps 
of: after one end side of the flat cable is retained at the 
central shaft, forming the auxiliary wound portion by wind 
ing the flat cable around the central shaft for at least half 
turn; and leading out the another end side of the flat cable, 
which is extended across from the auxiliary wound portion 
to the reversing roller and reversed, from the insertion hole 
to outside of the case. 

Advantageous Effect of Invention 

According to the first aspect of the present invention, in 
the led-out state in which the flat cable is led out and the 
outer wound portion is unwound, there is provided the 
auxiliary wound portion formed by the flat cable wound 
around the central shaft for at least one turn. Thus, in a 
wound-up state in which the flat cable is wound up, the flat 
cable is wound around the central shaft additionally for the 
number of windings of the auxiliary wound portion. When 
leading out the flat cable from this wound-up state, the 
rotating body is rotated in an opposite direction of the 
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4 
winding direction and the outer wound portion is unwound 
and led outside of the case, and the rotating body and the 
central shaft are rotated with respect to each other and the 
inner wound portion is unwound, and this inner flat cable is 
delivered to an inner circumference side of the outer wound 
portion via the reversing roller. During this time, even if the 
inner flat cable is not sufficiently delivered to the outer 
wound portion due to the friction in the flat cable overlapped 
at the outer wound portion, or due to the friction between the 
outer wound portion and the inner flat cable unwound from 
the inner wound portion and delivered, since the extra length 
of the flat cable is reliably provided for the number of turns 
of the auxiliary wound portion, the slack can be inhibited by 
the length including this extra length. Consequently, the 
inner flat cable can be prevented from being largely slack 
ened. Thus, the inner flat cable can be prevented from 
interfering with the roller and Such and impeding the rota 
tion of the rotating body, thereby achieving the smooth 
winding and leading out of the flat cable. 

According to the second aspect of the present invention, 
the auxiliary wound portion is formed in advance by wind 
ing the flat cable for three or more turns. Thus, the longer 
extra length can be provided, thereby reducing the radially 
outward slack of the inner flat cable. 

According to the third aspect of the present invention, in 
the led-out state in which the flat cable is led out and the 
outer wound portion is unwound, there is provided the 
auxiliary wound portion formed by the flat cable wound 
around the central shaft for at least half turn. Thus, in a 
wound-up state in which the flat cable is wound up, the flat 
cable is wound around the central shaft additionally for the 
number of windings of the auxiliary wound portion. When 
leading out the flat cable from this wound-up state, the 
rotating body is rotated in an opposite direction of the 
winding direction and the outer wound portion is unwound 
and led outside of the case, and the rotating body and the 
central shaft are rotated with respect to each other and the 
inner wound portion is unwound, and this inner flat cable is 
delivered to an inner circumference side of the outer wound 
portion via the reversing roller. During this time, even if the 
inner flat cable is not sufficiently delivered to the outer 
wound portion due to the friction in the flat cable overlapped 
at the outer wound portion, or due to the friction between the 
outer wound portion and the inner flat cable unwound from 
the inner wound portion and delivered, since the extra length 
of the flat cable is reliably provided for the number of turns 
of the auxiliary wound portion, the slack can be inhibited by 
the length including this extra length. Consequently, the 
inner flat cable can be prevented from being largely slack 
ened in the radially-outward direction. Thus, the inner flat 
cable can be prevented from interfering with the roller and 
Such and impeding the rotation of the rotating body, thereby 
achieving the Smooth winding and leading out of the flat 
cable. 

According to the fourth aspect of the present invention, 
firstly the auxiliary wound portion is formed by winding the 
flat cable around the central shaft for at least half turn, and 
then the another end side of the flat cable is extended across 
the reversing roller and reversed and led out from the 
insertion hole to the outside of the case. Thus, the auxiliary 
wound portion can be reliably formed without slack. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an exploded perspective view of a flat cable 
winding device according to one embodiment of the present 
invention; 
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FIG. 2 is a plan view of a portion of the flat cable winding 
device; 

FIG. 3A illustrates operation of the flat cable winding 
device; 

FIG. 3B illustrates operation of the flat cable winding 
device; 

FIG. 3C illustrates operation of the flat cable winding 
device; 

FIG. 4 is a graph showing effect of the flat cable winding 
device; 

FIG. 5 is a partial plan view showing another effect of the 
flat cable winding device; 

FIG. 6 illustrates operation of a modified example of the 
flat cable winding device; 

FIG. 7 is a cross sectional view of a conventional flat 
cable winding device; 

FIG. 8A illustrates operation of the conventional flat cable 
winding device; 

FIG. 8B illustrates operation of the conventional flat cable 
winding device; 

FIG. 8C illustrates operation of the conventional flat cable 
winding device; and 

FIG. 9 is a partial plan view showing an example of 
malfunction of the conventional flat cable winding device. 

DESCRIPTION OF EMBODIMENTS 

A flat cable winding device according to one embodiment 
of the present invention is explained in referring to FIGS. 1 
through 5. A flat cable winding device 1 is configured to 
wind up a flat cable 2 wired between a vehicle and a sliding 
seat slidably provided to a floor of the vehicle, for example. 
One end of the flat cable 2 is connected to a connector and 
such provided at the floor side, and another end side of the 
flat cable 2 is guided to a protector P guided along a slide rail 
and an another end of the flat cable 2 is connected to a 
connector and Such at the sliding seat side via the protector 
P. This flat cable winding device 1 is provided near the slide 
rail, and is arranged to wind up the flat cable 2 as the 
protector P moves closer and lead out the flat cable 2 as the 
protector moves away, thereby preventing slack of the flat 
cable 2 between the flat cable winding device 1 and the 
protector P, thereby preventing the flat cable 2 from inter 
fering with the sliding seat and such. 
The flat cable 2 is formed into a thin band plate-like shape 

having flexibility, and includes a plurality of parallely 
arranged core wires and an insulating cover covering the 
respective core wires. The core wire is formed by a plurality 
of twisted conducting wires, and the cover portion is made 
of synthetic resin. The length of the flat cable 2 is sufficiently 
longer than the sliding distance of the sliding seat. An one 
end side 2A of the flat cable 2 is passed inside of the flat 
cable winding device 1 and led out to the outside and 
connected to a connector and Such at the floor. An another 
end side 2B of the flat cable 2 is connected to a connector 
and such at the sliding seat via the protector P. This embodi 
ment shows an example of using the flat cable 2 having the 
plurality of parallely-arranged core wires; however, the flat 
cable may have any cross-sectional shape, and the configu 
ration of the core wire and the insulating cover may be 
selected arbitrarily. 
As shown in FIG. 1, the flat cable winding device 1 

includes a case 3 housing the wound flat cable 2, a rotating 
table 4 as a rotating body rotatably provided in the case 3, 
a plurality of (six, in this embodiment) rollers 5 rotatably 
Supported on the rotating table 4, and a spiral spring 6 as a 
biasing element configured to bias the rotating table 4 in a 
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6 
winding direction R of the flat cable 2. The case 3 includes 
a lower case 3A housing the rotating table 4 and the spiral 
spring 6, and an upper case 3B configured to cover an upper 
face side of the lower case 3A so as to close the case 3 in a 
hollow fashion. A central shaft 7 which rotatably and piv 
otally supports the rotating table 4 is vertically arranged at 
a substantially center of the lower case 3A. 
The lower case 3A is horizontally disposed on the floor of 

the vehicle, and includes a bottom portion 31 opposed to the 
floor, a peripheral wall 32 vertically arranged in a substan 
tially cylindrical shape along an outer periphery of the 
bottom portion 31, a cable lead out portion 33 for leading out 
the another end side of the flat cable 2 to the outside, and a 
cable protection portion 34 for protecting the one end side 
2A of the flat cable 2 drawn out from the case 3. The upper 
case 3B includes a substantially circular-disc-like top face 
portion 35, a hanging wall 36 hanging down in a Substan 
tially cylindrical fashion along an outer periphery of the top 
face portion 35 and arranged to overlap with the peripheral 
wall 32 of the lower case 3A, a cable guide portion 37 
guiding the one end side of the flat cable 2 from the central 
shaft 7 to the cable protection portion 34, and a cover portion 
38 covering an upper portion of the cable protection portion 
34. 
The central shaft 7 is vertically arranged at an internal 

face of the bottom portion 31 of the lower case 3A and is 
Substantially columnar in entire shape, such that the rotating 
table 4 is rotatably supported by a circumferential face 7A 
of the central shaft 7. The central shaft 7 includes a slit 71 
formed by being cut from the circumferential face 7A 
toward a center and opening to the upper face 7B, a locking 
groove 72 formed by being cut from an opposite side of the 
slit 71 and opening to the upper face 7B, and a communi 
cation groove 73 communicating the slit 71 and the locking 
groove 72, which together form a crank shape in planar 
view. The slit 71 locks the one end side 2A of the flat cable 
2 by passing the one end side of the flat cable 2 therethrough. 
The one end side 2A of the flat cable 2 passed thorugh the 
slit 71 is passed through the communication groove 73 and 
bent, and then it is led out from the upper face 7B of the 
central shaft 7 and guided to the cable guide portion 37 of 
the upper case 3B. Then, the one end side 2A of the flat cable 
2 is guided from the cable guide portion 37 to the cable 
protection portion 34 of the lower case 3A, led out to the 
outside of the case 3 and connected to a connector and Such 
at the floor side. 
The cable lead out portion 33 is arranged to project from 

the outerface of the peripheral wall 32 of the lower case 3A, 
and includes, at its upper face, a plurality of groove portions 
33A for housing the flat cable 2. The plurality of groove 
portions 33A is arranged to communicate between inside 
and outside of the lower case 3A, and is extending linearly 
along a slide direction of the protector P. The flat cable 2 is 
passed through a predetermined one groove portion (i.e. 
insertion hole) 33A of the plurality of groove portions 33A. 
by which the another end side 2B of the flat cable 2 is wired 
from the inside to outside of the case 3. When winding the 
flat cable 2 to the inside of the case 3 or when leading out 
the flat cable 2 to the outside of the case 3, the flat cable 2 
is guided along the groove portion 33A. 
The rotating table 4 is formed into a circular disc-like 

shape in entire shape and includes, at its center, a hole 41 for 
passing the central shaft 7 therethrough. A plurality of (six, 
in this embodiment) boss portions 42 for rotatably support 
ing the rollers are formed on an upper face of the rotating 
table 4 and aligned at an equal interval along the circum 
ferential direction. The plurality of rollers 5 is supported on 
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the rotating table 4 by inserting the corresponding boss 
portions 42 through the rollers 5, so that the flat cable 2 is 
wound around the outer circumferences of the plurality of 
rollers 5. Of the plurality of rollers 5, one roller 5 is a 
reversing roller 5A configured to reverse the flat cable 2 
introduced inside the case from the groove portion 33A 
toward the central shaft 7. 

The spiral spring 6 is formed by spirally winding a wire 
metal having elasticity. An end of the spiral spring 6 adjacent 
to its center is passed through and fixed to the locking 
groove 72 of the central shaft 7, and an end of the spiral 
spring 6 at its outer periphery side is locked at a lower face 
of the rotating table 4, thereby biasing the rotating table 4 in 
the winding direction of the flat cable 2. That is, firstly, the 
rotating table 4 is rotated in a direction opposed to the 
winding direction R for a predetermined times so that the 
spiral spring 6 stores the biasing force, and after that, the flat 
cable 2 reversed by the reversing roller 5A is wound around 
the outer circumferences of the plurality of rollers 5. By 
doing so, the rotating table 4 is biased in the winding 
direction R by the restoring force of the spiral spring 6, and 
with this biasing force the flat cable 2 is wound by the central 
shaft 7 and the rotation table 4. 

In the following, a detailed structure and an operation of 
the flat cable winding device 1 is explained with reference 
to FIGS. 2, 3A-3C. As shown in FIG. 2, the central shaft 7 
is provided with an auxiliary wound portion 20 formed by 
winding the flat cable 2 for at least one turn (three turns, in 
this embodiment). This auxiliary wound portion 20 is 
formed by winding the flat cable 2 locked to the slit 71 
around a circumferential face 7A of the central shaft 7, and 
after the auxiliary wound portion 20 is formed, the flat cable 
2 reversed by the reversing roller 5A is led out from the 
groove portion 33A to the outside of the case 3. As described 
above, when the rotating table 4 is rotated in the winding 
direction R by the restoring force of the spiral spring 6, the 
flat cable 2 is wound around an outer circumference of the 
auxiliary wound portion 20 of the central shaft 7 and around 
the outer circumferences of the plurality of rollers 5 of the 
rotating table 4, thereby forming an inner wound portion 21 
which is formed by the flat cable 2 wound around the outer 
circumference of the auxiliary wound portion 20 and an 
outer wound portion 22 which is formed by the flat cable 2 
wound around the outer periphery of the plurality of rollers 
5. 

For example, in a state in which the flat cable 2 is wound 
up inside of the case 3 as shown in FIG. 3A, the flat cable 
2 is wound at the inner wound portion 21 and the outer 
wound portion 22 for three turns, respectively. Thus, the flat 
cable 2 is wound around the central shaft 7 for total of six 
turns, including the three turns for the auxiliary wound 
portion 20. From this wound state, when one turn of the flat 
cable 2 is led out from the outer wound portion 22, sub 
stantially one turn of the flat cable 2 from the inner wound 
portion 21 is also delivered to the outer wound portion 22. 
Furthermore, as shown in FIG. 3C, the flat cable 2 is led out 
from the outer wound portion 22, and the flat cable 2 is 
delivered from the inner wound portion 21 to the outer 
wound portion 22, thereby sequentially leading out the flat 
cable 2 to the outside of the case 3. 

During such lead out operation, if the flat cable 2 is not 
sufficiently delivered from the inner wound portion 21 to the 
outer wound portion 22 due to the friction resistance in the 
flat cable 2 wound in an overlapping fashion in the outer 
wound portion 22, slack of the flat cable 2 is produced at the 
inner wound portion 21. In regard to such slack of the flat 
cable 2, FIG. 4 indicates a measurement result showing the 
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8 
relationship between a number of windings of the auxiliary 
wound portion 20 and a slack outer diameter (cp). A diameter 
of the central shaft 7 of the flat cable winding device 1 used 
in the measurement is 30 mm, and the slack outer diameter 
(cp) is measured under a condition of winding three pieces of 
the flat cable 2 together. As shown in FIG. 4, when the 
auxiliary wound portion 20 is not provided (that is, a number 
of windings is Zero), the slack outer diameter (p) is about 
110 mm. That is, it was found that the slack having the 
diameter of 3.6 or more times of the diameter of the central 
shaft 7 is produced. On the other hand, by setting the number 
of windings of the auxiliary wound portion 20 to one, the 
slack outer diameter (cp) is reduced to 70 mm, and by setting 
the number of the windings to two, the slack outer diameter 
is reduced to 70 mm or less, i.e. reduced to 2.2 times or less 
of the diameter of the central shaft 7. Furthermore, by setting 
the number of windings of the auxiliary wound portion 20 to 
three or more, the slack outer diameter (cp) is reduced to 
about 60 mm, i.e. reduced to about 2 times or less of the 
diameter of the central shaft 7. 

According to the above-mentioned measurement results, 
it was found that, by setting the number of the windings of 
the auxiliary wound portion 20 to three or more, the slack of 
the flat cable 2 at the inner wound portion 21 can be 
significantly reduced. Therefore, by reducing the slack of the 
flat cable 2 by forming the auxiliary wound portion 20, the 
flat cable 2 can be prevented from interfering with the 
rotating table 4 or the roller 5, thereby achieving smooth 
winding and leading out of the flat cable 2. In addition, even 
when the number of windings of the auxiliary wound portion 
20 is increased to four or more, the reduction in the slack of 
the flat cable 2 is small compared to when the number of 
windings is three. Thus, in order to reduce the slack for an 
entire length of the flat cable 2, it is preferable that the 
number of windings of the auxiliary wound portion 20 is at 
least about three. 

Furthermore, as shown in FIG. 5, if the number of 
windings of the auxiliary wound portion 20 is set to one or 
more, the inner wound portion 21 is left wound around the 
central shaft 7 after the flat cable C is led out. Thus, the flat 
cable C is not bent by the slit 71 of the central shaft 7, 
thereby maintaining the bending curvature of the flat cable 
C Small (i.e. the bending radius is large). Thus, the bending 
durability of the flat cable C can be improved, and also, 
damage to the flat cable C by the slit 71 can be prevented 
since the reversing roller 5A cannot move past the location 
of the slit 71 of the central shaft 7. 

In the flat cable winding device 1 described above, the 
central shaft 7 is provided with the auxiliary wound portion 
20 formed by the flat cable 2 wound for at least one turn 
(three turns, in the embodiment). However, as a modified 
example of the flat cable winding device shown in FIG. 6, 
the central shaft 7 may be provided with the auxiliary wound 
portion 20 formed by the flat cable 2 wound for at least half 
turn (half turn, in the shown example). 
As shown in the graph of FIG. 4, when the auxiliary 

wound portion 20 is not provided (i.e. the number of 
windings is Zero), the slack outer diameter (cp) is about 110 
mm, that is, the slack having a diameter of 3.6 or more times 
of the diameter of the central shaft 7 is produced; however, 
it was found that by setting the number of the windings of 
the auxiliary wound portion 20 to 0.5 (i.e. the auxiliary 
wound portion 20 includes the flat cable 2 wound for half 
turn), the slack outer diameter (p) is reduced to 90 mm. 
The aforementioned embodiment is only a representative 

embodiment of the present invention, and the present inven 
tion is not limited of this embodiment. That is, the present 
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invention can be modified and performed in various ways 
without departing from the gist of the present invention. 

For example, although the above-described embodiment 
shows the flat cable winding device 1 used for an electric 
wire wiring device for sliding seat, a winding device accord 
ing to the present invention may be used, not just for an 
electric wire wiring device for sliding seat, but for an electric 
wire wiring device for slide door, and may be used for a 
wiring device for wiring an electric wire at a rotatable 
opening/closing door or a bonnet. Furthermore, a winding 
device according to the present invention may be used, not 
just for a vehicle, but for a wiring device for wiring an 
electric wire across a movable part of an equipment or a 
device having various movable parts. Furthermore, although 
the above-described embodiment shows the winding device 
1 for winding the single flat cable 2 for simplicity, the 
present invention may be used for a winding device for 
winding plurality of flat cables 2 bundled together. 

LIST OF REFERENCE SIGNS 

1 flat cable winding device 
2 flat cable 
3 case 
4 rotating table (rotating body) 
5 roller 
5A reversing roller 
6 spiral spring (biasing element) 
7 central shaft 
20 auxiliary wound portion 
21 inner wound portion 
22 outer wound portion 
The invention claimed is: 
1. A flat cable winding device for winding one end side of 

a flat cable and leading out another end side of the flat cable, 
the flat cable winding device comprising: 

a case having an insertion hole through which the flat 
cable is inserted; 

a central shaft provided in the case and retaining the one 
end side of the flat cable; 

a rotating body configured to rotate about the central 
shaft; and 

a biasing element configured to bias the rotating body in 
a winding direction of the flat cable, 

wherein the rotating body includes a reversing roller 
configured to reverse the flat cable entered from the 
insertion hole of the case toward the central shaft, and 
a plurality of guide rollers arranged in a circumferential 
direction of the rotating body, 

wherein, when the rotating body which is biased by the 
biasing element is rotated in the winding direction, the 
flat cable is wound up so as to form an inner winding 
portion formed by the flat cable wound around the 
central shaft and an outer winding portion formed by 
the flat cable wound around outer circumferences of the 
reversing roller and the plurality of guide rollers, and 

wherein, in a state in which any portion of the flat cable 
is not in contact with the plurality of guide rollers, the 
central shaft is provided with an auxiliary wound 
portion in which the flat cable is wound for at least one 
turn about the central shaft. 
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2. The flat cable winding device according to claim 1, 

wherein the auxiliary wound portion is formed by winding 
the flat cable around the central shaft for three or more turns. 

3. A flat cable winding device for winding one end side of 
a flat cable and leading out another end side of the flat cable, 
the flat cable winding device comprising: 

a case having an insertion hole through which the flat 
cable is inserted; 

a central shaft provided in the case and retaining the one 
end side of the flat cable; 

a rotating body configured to rotate about the central 
shaft; and 

a biasing element configured to bias the rotating body in 
a winding direction of the flat cable, 

wherein the rotating body includes a reversing roller 
configured to reverse the flat cable entered from the 
insertion hole of the case toward the central shaft, and 
a plurality of guide rollers arranged in a circumferential 
direction of the rotating body, 

wherein, when the rotating body which is biased by the 
biasing element is rotated in the winding direction, the 
flat cable is wound up so as to form an inner winding 
portion formed by the flat cable wound around the 
central shaft and an outer winding portion formed by 
the flat cable wound around outer circumferences of the 
reversing roller and the plurality of guide rollers, and 

wherein, in a state in which any portion of the flat cable 
is not in contact with the plurality of guide rollers, the 
central shaft is provided with an auxiliary wound 
portion in which the flat cable is wound for at least half 
turn about the central shaft. 

4. A method for assembling the flat cable winding device 
according to claim 1, comprising the steps of: 

after one end side of the flat cable is retained at the central 
shaft, forming the auxiliary wound portion by winding 
the flat cable around the central shaft for at least half 
turn; and 

leading out the another end side of the flat cable, which is 
extended across from the auxiliary wound portion to 
the reversing roller and reversed, from the insertion 
hole to outside of the case. 

5. A method for assembling the flat cable winding device 
according to claim 2, comprising the steps of: 

after one end side of the flat cable is retained at the central 
shaft, forming the auxiliary wound portion by winding 
the flat cable around the central shaft for at least half 
turn; and 

leading out the another end side of the flat cable, which is 
extended across from the auxiliary wound portion to 
the reversing roller and reversed, from the insertion 
hole to outside of the case. 

6. A method for assembling the flat cable winding device 
according to claim 3, comprising the steps of: 

after one end side of the flat cable is retained at the central 
shaft, forming the auxiliary wound portion by winding 
the flat cable around the central shaft for at least half 
turn; and 

leading out the another end side of the flat cable, which is 
extended across from the auxiliary wound portion to 
the reversing roller and reversed, from the insertion 
hole to outside of the case. 

k k k k k 


