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Description
Technical Field

[0001] The invention relates to a wire-shaped member
arranging device and a wire-shaped member arranging
method.

Related Art

[0002] Inthe conventional art, for a wire-shaped mem-
ber such as a lead wire, the tip of the wire-shaped mem-
ber is positioned when being crimped to a terminal.
[0003] Patent Document 1 proposes, for a covered
wire where an end is fixed to the terminal, a device for
positioning the tip by chucking, by using a clamp unit, the
vicinity of the tip of the covered wire on the side opposite
to the end fixed to the terminal in the same device. Ac-
cording to the device, by chucking the vicinity of the tip
of the covered wire by using the clamp unit, the tip of the
covered wire hardly swings. Even in the case where the
tip of the covered wire swings, since the vicinity of the
end of the covered wire is chucked by the clamp unit, the
swing width is reduced.

Citation List
Patent Literature

[0004] [Patent Literature 1] Japanese Laid-Open No.
H08-102354 (published on April 16, 1996).

SUMMARY OF INVENTION
Technical Problem

[0005] However, after the device chucks the lead wire
by using the clamp unit, the relative position between the
clamp unit and the lead wire cannot be changed. There-
fore, the accuracy of positioning the tip of the lead wire
depends on the accuracy of the clamp unit, the position
accuracy of the robot conveying the lead wire to the clamp
unit, and the accuracy of the delivery chuck delivering
the head wire to the clamp unit. In other words, itis difficult
to increase the accuracy of positioning the tip of the lead
wire.

[0006] An aspect of the disclosure has been made in
view of the above, and an objective thereof is to provide
a technique for accurately positioning the tip of a wire-
shaped member. Solution to Problem

[0007] In order to solve the above issue, the following
configuration is adopted.

[0008] That is, a wire-shaped member arranging de-
vice according to an aspect of the disclosure is a wire-
shaped member arranging device for arranging a wire-
shaped member to a prescribed position. The wire-
shaped member arranging device includes: a movement
unit, conveying the wire-shaped member; a fixing unit,
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switching between a state in which the wire-shaped
member conveyed by the movement unit is fixed and a
state in which the wire-shaped member is released; a
guide unit, guiding the wire-shaped member while sep-
arated by a prescribed interval in a state in which the
wire-shaped member is fixed to the fixing unit; and a con-
trol unit, controlling operations of the movement unit, the
fixing unit, and the guide unit. The fixing unit has a func-
tion of moving the wire-shaped member in an extending
direction. The guide unit includes a first guide unitand a
second guide unit, and a distance between the first guide
unit and the second guide unit is variable. By changing
the distance between the first guide unit and the second
guide unit, the control unit sets the first guide unit and
the second guide unit to an arrangement state for guiding
the wire-shaped member while separated by the pre-
scribed interval.

Effects of Invention

[0009] According to an aspect of the invention, the tip
ofthe wire-shaped member can be accurately positioned.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

FIG. 1 is a block diagram illustrating a configuration
of main components in a wire-shaped member ar-
ranging device according to an embodiment.

FIG. 2 is a perspective view illustrating a configura-
tion of the wire-shaped member arranging device
according to the embodiment.

FIG. 3 is a schematic view from a direction perpen-
dicular to an extending direction of a wire-shaped
member of the wire-shaped member arranging de-
vice according to the embodiment.

FIG. 4 is a schematic view from the extending direc-
tion of the wire-shaped member of the wire-shaped
member arranging device according to the embodi-
ment.

FIG. 5 is an enlarged view illustrating a portion indi-
cated by PP in FIG. 4.

FIG. 6 is a view illustrating an example of the con-
figuration of the main parts of the wire-shaped mem-
ber arranging device according to the embodiment.
FIG. 7 is a view illustrating an example of the order
of processes of the wire-shaped member arranging
device according to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, an embodiment according to one
aspect of the invention (hereinafter, also referred to as
"the embodiment") will be described with reference to the
drawings.
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1. Application Example

[0012] The configuration of a wire-shaped member ar-
ranging device according to the embodiment will be brief-
ly described with reference to FIG. 1. FIG. 1 is a block
diagram illustrating the configuration of the main compo-
nents in the wire-shaped member arranging device ac-
cording to the embodiment.

[0013] A wire-shaped member arranging device 1 is a
device which at least includes a movement unit 10, a
fixing unit 20, a guide unit 30, and a control unit 40, and
arranges a tip of a wire-shaped member 50 to a pre-
scribed position.

[0014] The movement unit 10 conveys the wire-
shaped member 50 to the fixing unit 20. The fixing unit
20 switches between a state in which the wire-shaped
member 50 conveyed by the movement unit 10 is fixed
and a state in which the wire-shaped member 50 is re-
leased. In addition, the fixing unit 20 has a function of
moving the wire-shaped member 50 in an extending di-
rection.

[0015] The guide unit 30 includes a first guide unit 31
and a second guide unit 32. The guide unit 30 guides the
wire-shaped member 50 while separated by a prescribed
interval in the state in which the wire-shaped member 50
is fixed to the fixing unit 20. The first guide unit 31 and
the second guide unit 32 perform an operation of sand-
wiching the wire-shaped member 50, and the distance
between the first guide unit 31 and the second guide unit
32 is variable.

[0016] The control unit 40 sets the first guide unit 31
and the second guide unit 32 to an arrangement state
for guiding the wire-shaped member 50 while separated
by a prescribed interval by exerting control for changing
of the distance between the first guide unit 31 and the
second guide unit 32.

[0017] According to such control, for the wire-shaped
member 50 conveyed by the movement unit 10, the first
guide unit 31 and the second guide unit 32 can be set to
the arrangement state for guiding the wire-shaped mem-
ber 50 while separated by the prescribed interval by
changing the distance between the first guide unit 31 and
the second guide unit 32. That s, the wire-shaped mem-
ber 50 can be moved in the extending direction by the
fixing unit 20 in the state in which the first guide unit 31
and the second guide unit 32 guide the wire-shaped
member 50 while separated by the prescribed interval.
Thatis, the position of the wire-shaped member 50 in the
extending direction can be adjusted in the state in which
the tip of the wire-shaped member 50 in a direction per-
pendicular to the extending direction is positioned by the
guide unit 30. Accordingly, it is possible to accurately
position the tip of the wire-shaped member 50.
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2. Configuration Example
<Wire-shaped Member Arranging Device>

[0018] Inthe following, an example of the configuration
of the wire-shaped member arranging device 1 according
to the embodiment will be described with reference to
FIGs. 2 to 6. FIG. 2 is a perspective view illustrating the
configuration of the wire-shaped member arranging de-
vice 1 according to the embodiment. FIG. 3 is a side view
illustrating the configuration of the wire-shaped member
arranging device 1 according to the embodiment from a
direction perpendicular to a line extending in the extend-
ing direction of the wire-shaped member 50. FIG. 4 is a
front view illustrating the configuration of the wire-shaped
member arranging device 1 according to the embodiment
from the direction of the line extending in the extending
direction of the wire-shaped member 50. FIG. 5 is an
enlarged view illustrating a portion indicated by PP in
FIG.4.InFIG. 6, aview from the top, whichis a schematic
view illustrating an example of the movement unit 10, the
fixing unit 20 and the guide unit 30 is labeled as 501, and
a view from the lateral side is labeled as 502.

[0019] AsshowninFIGs. 2to 6,the wire-shaped mem-
ber arranging device 1 according to the embodiment in-
cludes a first movement unit 11, a second movement unit
12, a movement driving mechanism 13, a first roller 21,
a second roller 22, a rotation motor 23, the first guide unit
31, the second guide unit 32, and a sensor 60.

[0020] As shown in FIGs. 2 to 4, the first movement
unit 11, the second movement 12, and the movement
driving mechanism 13 constitute an example of the
movement unit 10. The movement driving mechanism
13 changes the diameter of a circle inscribed with the
facing surface of the first movementunit 11 and the facing
surface of the second movement unit 12, and changes
the positions of the first movement unit 11 and the second
movement unit 12 in the front-rear direction. Here, the
front-rear direction is a direction along the extending di-
rection of the wire-shaped member 50.

[0021] As shown in FIG. 5, the first movement unit 11
and the second movement unit 12 are able to hold the
wire-shaped member 50 by sandwiching the wire-
shaped member 50 in a prescribed direction, that is, the
left-right direction in the figure. The diameter of the circle
inscribed with the facing surface of the first movement
unit 11 and the facing surface of the second movement
unit 12 is variable. By making the diameter of the circle
inscribed with the facing surface of the first movement
unit 11 and the facing surface of the second movement
unit 12 equal to the diameter of the wire-shaped member
50 or, considering the amount of elastic deformation of
the wire-shaped member 50, a value slightly smaller than
the diameter, the movement unit 10 can hold the wire-
shaped member 50. Meanwhile, by making the diameter
of the circle inscribed with the facing surface of the first
movement unit 11 and the facing surface of the second
movement unit 12 greater than the diameter of the wire-
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shaped member 50 by a prescribed amount, the move-
ment unit 10 can guide the wire-shaped member 50 in a
state of being possible to provide a gap between the first
movement unit 11 as well as the second movement unit
12 and the wire-shaped member 50.

[0022] In each of the first movement unit 11 and the
second movement unit 12, a protrusion unit is provided
atalower part of the contact surface with the wire-shaped
member 50. With the lower part of the wire-shaped mem-
ber 50 being supported by the protrusion units, even in
the state in which the diameter of the circle inscribed with
the facing surface of the first movement unit 11 and the
facing surface of the second movement unit 12 is greater
than the diameter of the wire-shaped member 50 by a
prescribed amount, the wire-shaped member 50 can be
prevented from hanging downward.

[0023] Also, although the facing surface of the first
movement unit 11 and the facing surface of the second
movement unit 12 are parallel to each other, the invention
is not limited thereto. For example, the facing surface of
the first movement unit 11 and the facing surface of the
second movementunit12 may also be arranged toincline
an angle from the state of being parallel to each other.
In such configuration, if the configuration of at least one
of the first movement unit 11 or the second movement
unit 12 is a configuration in which the distance between
the first movement unit 11 and the second movement
unit 12 is reduced at the lower part of the contact surface
with the wire-shaped member 50, the wire-shaped mem-
ber 50 can be prevented from hanging downward even
if the protrusion unit is not provided.

[0024] As shown in FIGs. 2 to 4 and 6, the first roller
21, the second roller 22, and the rotation motor 23 con-
stitute an example of the fixing unit 20. By arbitrarily ro-
tating the secondroller 22, for example, the rotation motor
23 moves the wire-shaped member 50 in the extending
direction. In addition, the first roller 21 and the second
roller 22 are configured to face each other with the re-
spective roller surfaces. By changing the distance be-
tween the firstroller 21 and the second roller 22, the fixing
unit 20 can switch between the state in which the wire-
shaped member 50 is fixed and the state in which the
wire-shaped member 50 is released. In addition, by ap-
propriately rotating the second roller 22 by using the ro-
tation motor 23, the fixing unit 20 can easily carry out the
movement of the wire-shaped member 50 in the extend-
ing direction of the wire-shaped member 50 without using
the movement unit 10. Accordingly, for example, the po-
sition of the wire-shaped member 50 in the extending
direction can be adjusted. As described above, by using
the first roller 21, the second roller 22, and the rotation
motor 23 as the fixing unit 20, the fixing unit 20 serves
to provide a function of setting the state in which the wire-
shaped member 50 is fixed to the fixing unit 20 or the
state in which the wire-shaped member 50 is released,
as well as a function of arranging the wire-shaped mem-
ber 50 to a prescribed position.

[0025] As shown in FIGs. 2 to 4 and 6, the guide unit
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30 includes the first guide unit 31 and the second guide
unit 32. The first guide unit 31 and the second guide unit
32, for example, are driven by a robo cylinder or an air
cylinder, etc. The robo cylinder is an electric cylinder hav-
ing an AC servo motor, a ball screw, and a linear guide,
etc. In addition, the first guide unit 31 and the second
guide unit 32 are arranged to face each other. The first
guide unit 31 and the second guide unit 32 are able to
guide the wire-shaped member 50 by sandwiching the
wire-shaped member 50 in a prescribed direction, that
is, the top-down direction in the figure.

[0026] The wire-shaped member 50 may be any wire-
shaped member whose tip is positioned. In the embodi-
ment, it is assumed that the wire-shaped member 50 is
a lead wire as an electric wiring.

[0027] The sensor 60 is an example of the detection
unit. The sensor 60 is formed by, for example, a photo-
electric sensor, and detects whether the wire-shaped
member 50 is present at a prescribed position.

<Control Unit>

[0028] The fixing unit control unit 41 controls the state
in which the fixing unit 20 fixes the wire-shaped member
50 and the state in which the fixing unit 20 releases the
wire-shaped member 50 by controlling the fixing unit 20.
In addition, the fixing unit control unit 41 controls the
movement of the wire-shaped member 50 in the extend-
ing direction by controlling the fixing unit 20.

[0029] The movement control unit42 controls the con-
veyance of the wire-shaped member 50 by controlling
the movement unit 10. In addition, the movement control
unit 42 performs control for fixing the movement unit 10
and the wire-shaped member 50 or releasing the fixing.
Thatis, the movement control unit 42 controls the switch-
ing between the state in which the wire-shaped member
50 is held in the movement unit 10 and the state in which
the wire-shaped member 50 is not held.

[0030] The guide control unit 43 controls the switching
between the state in which the guide unit 30 guides the
wire-shaped member 50 and the state in which the guide
unit 30 does not guide the wire-shaped member 50 by
controlling the relative position between the first guide
undit 31 and the second guide unit 32.

3. Operation Example

[0031] In the following, an operation example of the
wire-shaped member arranging device 1 is described
with reference to FIG. 7. FIG. 7 is a view illustrating an
example of the order of processes of the wire-shaped
member arranging device 1. It is noted that the order of
processes described in the following is merely an exam-
ple, and the respective processes may be changed as
appropriate. In addition, regarding the order of processes
described in the following, steps may be omitted, re-
placed, and added as appropriate in accordance with the
actual configuration.



7 EP 4 037 119 A1 8

[0032] The wire-shaped member arranging device 1
performs control so that the movement unit 10 holds the
wire-shaped member 50 by using the movement control
unit 42, as shown in 101. In addition, the wire-shaped
member arranging device 1 arranges the wire-shaped
member 50 between the first roller 21 and the second
roller 22 by moving the movementunit 10 using the move-
ment control unit 42 (first step).

[0033] Then, the wire-shaped member arranging de-
vice 1 fixes the wire-shaped member 50 by controlling
the relative position between the first roller 21 and the
second roller 22 by using the fixing unit control unit 41,
as shown in 102 (second step). Then, the wire-shaped
member arranging device 1 releases the fixing between
the movement unit 10 and the wire-shaped member 50
and provides a prescribed gap between the first move-
ment unit 11 as well as the second movement unit 12
and the wire-shaped member 50 by using the movement
control unit 42, as shown in 103. In addition, the wire-
shaped arranging device 1 performs control for moving
the movement unit 10 in the extending direction of the
wire-shaped member 50 by using the movement control
unit42 (third step). Accordingly, the wire-shaped member
50 is arranged to be shaped in a linear shape between
the arrangement position of the movement unit 10 and
the fixing position in the fixing unit 20. That is, the sub-
sequent sandwiching by using the first guide unit 31 and
the second guide unit 32 can be accurately executed in
a state in which the position of the wire-shaped member
50 is not deviated.

[0034] Then, the wire-shaped member arranging de-
vice 1 changes the distance between the first guide unit
31 and the second guide unit 32 by using the guide control
unit43, and controls the first guide unit 31 and the second
guide unit 32 to the arrangement state for guiding the
wire-shaped member 50 while separated by a prescribed
distance, as shownin 104 (step4). Then, the wire-shaped
member arranging device 1 moves the movement unit
10 to a position not interfering with the positioning of the
wire-shaped member 50 by using the movement control
unit 42, as shown in 105 (step 5). Since the movement
unit 10 is moved to a position not interfering with the
positioning of the wire-shaped member 50 in 105, the
movement unit 10 will be omitted in the following.
[0035] Then, the wire-shaped member arranging de-
vice 1 moves the wire-shaped member 50 in a prescribed
direction, that is, the direction from right to left in FIG. 7,
by using the first roller 21 and the second roller 22 as
shown in 106 (step 6). In other words, by using the fixing
unit 20, the wire-shaped member 50 is moved from a
state of protruding to a side opposite to the side of the
fixing unit 20 from the first guide unit 31 and the second
guide unit 32 to the side of the fixing unit 20.

[0036] Then, the wire-shaped member arranging de-
vice 1 moves the wire-shaped member 50 until the sensor
60 is unable to detect the wire-shaped member 50, as
shown in 107 (step 7). Accordingly, by arranging the wire-
shaped member 50 to a state of being hidden in the first
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guide member 31 and the second guide member 32, the
upward, downward, leftward and rightward swinging of
the tip can be corrected, and the wire-shaped member
can be setstraight. Accordingly, the tip of the wire-shaped
member can be positioned at high accuracy in the ex-
tending direction.

[0037] In the following, the wire-shaped member ar-
ranging device 1 moves the wire-shaped member 50 in
a prescribed direction, that is, the direction from left to
right in FIG. 7, by using the fixing unit control unit 41, as
shown in 108 (step 8). Accordingly, by using the fixing
unit 20, the tip of the wire-shaped member 50 can be
accurately arranged at the prescribed position by moving
the wire-shaped member 50 by a prescribed amount.

[Summary]

[0038] A wire-shaped member arranging device ac-
cording to an aspect of the disclosure is a wire-shaped
member arranging device for arranging a wire-shaped
member to a prescribed position. The wire-shaped mem-
ber arranging device includes: a movement unit, convey-
ing the wire-shaped member; a fixing unit, switching be-
tween a state in which the wire-shaped member con-
veyed by the movement unit is fixed and a state in which
the wire-shaped member is released; a guide unit, guid-
ing the wire-shaped member while separated by a pre-
scribed interval in a state in which the wire-shaped mem-
ber is fixed to the fixing unit; and a control unit, controlling
operations of the movement unit, the fixing unit, and the
guide unit. the fixing unit has a function of moving the
wire-shaped member in an extending direction, and The
guide unit includes a first guide unit and a second guide
unit, and a distance between the first guide unit and the
second guide unit is variable. By changing the distance
between the first guide unit and the second guide unit,
the control unit sets the first guide unit and the second
guide unit to an arrangement state for guiding the wire-
shaped member while separated by the prescribed inter-
val.

[0039] According to the configuration, the wire-shaped
member can be moved in the extending direction by the
fixing unit in the state in which the first guide unit and the
second guide unit guide the wire-shaped member while
separated by the prescribed interval. That is, the position
of the wire-shaped member in the extending direction
can be adjusted in the state in which the tip of the wire-
shaped member in a direction perpendicular to the ex-
tending direction is positioned by the guide unit. Accord-
ingly, it is possible to accurately position the tip of the
wire-shaped member.

[0040] Itis noted that, in the configuration, guiding the
wire-shaped member while being separated by the pre-
scribed interval includes guiding the wire-shaped mem-
ber in an opening formed by separating the first guide
unit and the second guide unit by the prescribed interval.
[0041] In the wire-shaped member arranging device
according to the aspect, the fixing unit has a configuration
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in which two rollers are arranged to face each other with
roller surfaces, and, by changing a distance between the
two rollers, the fixing unit switches between the state in
which the wire-shaped member is fixed and the state in
which the wire-shaped member is released.

[0042] Accordingto the configuration, by appropriately
rotating the rollers, the movement of the wire-shaped
member in the extending direction of the wire-shaped
member can be easily carried out, and the wire-shaped
member can be arranged at a desired position.

[0043] In the configuration, the fixing unit includes a
rotation motor in one of the rollers to drive the roller. Ac-
cording to the configuration, the movement of the wire-
shaped member in the extending direction can be easily
carried out.

[0044] In the wire-shaped member arranging device
according to the aspect, the control unit moves the wire-
shaped member to a side of the fixing unit to hide a tip
of the wire-shaped member in the guide unit from a state
in which the wire-shaped member protrudes from a side
opposite to the side of the fixing unit from the guide unit
by using the fixing unit, and then performs control to move
the wire-shaped member from the side of the fixing unit
to a side of the guide unit by a prescribed amount.
[0045] According to the configuration, by temporarily
hiding the tip of the wire-shaped member in the guide
unit, the upward, downward, leftward and rightward
swinging of the tip can be corrected, and the wire-shaped
member can be set straight. Then, by moving the wire-
shaped member from the side of the fixing unit toward
the side of the guide unit by the prescribed amount, the
position of the tip of the wire-shaped member can be
accurately arranged at the prescribed position.

[0046] The wire-shaped member arranging device ac-
cording to the aspect further includes a detection unit,
detecting the wire-shaped member guided in the guide
unit. Based on a detection result of the detection unit, the
control unit detects that the tip of the wire-shaped mem-
ber is hidden in the guide unit.

[0047] According to the configuration, the detection on
whether the tip of the wire-shaped member is hidden in
the guide unit can be easily carried out by using a simple
sensor unit such as a photoelectric sensor. Thus, the tip
of the wire-shaped member can be easily and accurately
carried out without an expensive device or performing
complicated control.

[0048] A wire-shaped member arranging member ac-
cording to the aspect is an arrangement method for a
wire-shaped member in which the wire-shaped member
is arranged by using the wire-shaped member arranging
device. The wire-shaped member arranging method in-
cludes: a step of moving the wire-shaped member to the
side of the fixing unit from the state in which the wire-
shaped member protrudes to the side opposite to the
side of the fixing unit from the guide unit to hide the wire-
shaped member in the guide unit by using the fixing unit;
and a step of subsequently moving the wire-shaped
member from the side of the fixing unit toward the side
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of the guide unit by the prescribed amount.

[0049] According to the configuration, by performing
the step of moving the wire-shaped member to the side
of the fixing unit to be hidden in the guide unit and the
step of moving the wire-shaped member from the side
of the fixing unit toward the side of the guide unit by the
prescribed amount, the tip of the wire-shaped member
can be easily and accurately positioned.

Reference Signs List
[0050]

1: Wire-shaped member arranging device;
10: Movement unit;

20: Fixing unit;

21: First roller;

22: Second roller;

30: Guide unit;

31: First guide unit;

32: Second guide unit;
40: Control unit;

50: Wire-shaped member;
60: Sensor.

Claims

1. Awire-shaped member arranging device for arrang-
ing a wire-shaped member to a prescribed position,
the wire-shaped member arranging device compris-

ing:

a movement unit, conveying the wire-shaped
member;

a fixing unit, switching between a state in which
the wire-shaped member conveyed by the
movement unit is fixed and a state in which the
wire-shaped member is released;

a guide unit, guiding the wire-shaped member
while separated by a prescribed interval in a
state in which the wire-shaped member is fixed
to the fixing unit; and

a control unit, controlling operations of the move-
ment unit, the fixing unit, and the guide unit,
wherein the guide unit comprises a first guide
unit and a second guide unit, and a distance
between the first guide unit and the second
guide unit is variable,

the fixing unit has a function of moving the wire-
shaped member in an extending direction, and
by changing the distance between the first guide
unit and the second guide unit, the control unit
sets the first guide unit and the second guide
unitto an arrangement state for guiding the wire-
shaped member while separated by the pre-
scribed interval.
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The wire-shaped member arranging device as
claimed in claim 1,

wherein the fixing unit has a configuration in which
two rollers are arranged to face each other with roller
surfaces, and, by changing a distance between the
two rollers, the fixing unit switches between the state
in which the wire-shaped member is fixed and the
state in which the wire-shaped member is released.

The wire-shaped member arranging device as
claimed in claim 2,

the control unit performs control to move, by using
the fixing unit, the wire-shaped member to a side of
the fixing unit from a state in which the wire-shaped
member protrudes to a side opposite to the side of
the fixing unit from the guide unit to hide a tip of the
wire-shaped member in the guide unit, and then
move the wire-shaped member from the side of the
fixing unit toward a side of the guide unit by a pre-
scribed amount.

The wire-shaped member arranging device as
claimed in claim 3, further comprising:

a detection unit, detecting the wire-shaped
member guided in the guide unit,

wherein, based on a detection result of the de-
tection unit, the control unit detects that the tip
of the wire-shaped member is hidden in the
guide unit.

A wire-shaped member arranging method, which is
an arrangement method for a wire-shaped member
in which the wire-shaped member is arranged by us-
ing the wire-shaped member arranging device as
claimed in claim 3 or 4, the wire-shaped member
arranging method comprising:

a step of moving the wire-shaped member to the
side of the fixing unit from the state in which the
wire-shaped member protrudes to the side op-
posite to the side of the fixing unit from the guide
unitto hide the wire-shaped memberin the guide
unit by using the fixing unit; and

a step of subsequently moving the wire-shaped
member toward the side of the fixing unit by the
prescribed amount.
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