US 20220120381A1

a2y Patent Application Publication (o) Pub. No.: US 2022/0120381 Al

a9y United States

Miyashita et al. (43) Pub. Date: Apr. 21, 2022
(54) OIL APPLICATION DEVICE (52) US.CL
. CPC ... F16N 7/04 (2013.01); FI6N 2210/34
(71)  Applicant: EI(;NDA MOTOR CO., LTD., Tokyo (2013.01); FI16N 7/14 (2013.01)
ip
(72) Inventors: Keita Miyashita, Tokyo (JP); Kazuaki 7) ABSTRACT

Ushiku, Tokyo (JP); Kenji Kitamura,
Tokyo (JP); Xuan Kan, Tokyo (JP);
Takao Inoue, Tokyo (JP); Hideaki
Onda, Tokyo (JP)

(21) Appl. No.: 17/498,790
(22) Filed: Oct. 12, 2021
(30) Foreign Application Priority Data

Oct. 16, 2020 (JP) ceeeerivreeinrecreencnen 2020-174654

Publication Classification

(51) Int. CL
FI16N 7/04
FI6N 7/14

(2006.01)
(2006.01)

An oil application device includes an oil supply member
capable of selectively supplying oil to a first lateral surface
and a second lateral surface of a flat wire. The oil supply
member includes a first side surface and a second side
surface. A part of the first side surface is a first application
surface that is in contact with a part of the first lateral
surface. Another part of the first side surface is a first
non-application surface spaced apart from the first lateral
surface. A part of the second side surface is a second
application surface that is in contact with a part of the second
lateral surface. Another part of the second side surface is a
second non-application surface spaced apart from the second
lateral surface.
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OIL APPLICATION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2020-174654 filed on Oct. 16, 2020, the contents of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an oil application
device for selectively applying oil to a predetermined sur-
face of a flat wire.

Description of the Related Art

[0003] A stator constitutes a rotating electric machine such
as a motor or a generator. The stator includes a stator core
and an electromagnetic coil. The stator core has a plurality
of teeth portions. A slot is formed between adjacent tooth
portions. The electromagnetic coil is placed in the slot. The
electromagnetic coil is formed, for example, by winding a
conductive wire around the tooth portion. Also, the electro-
magnetic coil is configured as described in JP 5841017 B2.
In this case, the electromagnetic coil is formed of an
electrical conductor (hereinafter also referred to as a “seg-
ment”). The segment has two legs and a folded part to have
a substantially U-shape.

[0004] When a conductive wire is used, an insulator is
interposed between the stator core and the conductive wire.
Here, a film is formed on the conductive wire. If the
frictional resistance between the insulator and the conduc-
tive wire increases, there is a concern that the film or the
insulator may be damaged. In order to avoid the concern, oil
is applied to the conductive wire before being wound around
the tooth portion. The oil serves as a lubricant. In particular,
FIG. 3 of JP 4300836 B2 discloses an oil application device
for applying oil to a conductive wire.

[0005] In the configurations that use segments, oil may be
applied to the segments. The oil is applied in order that the
frictional resistance between the insulating paper previously
placed in the slot (see FIG. 7 of JP 5841017 B2) and the legs
inserted into the slot may be reduced. In this case, the film
or insulating paper (insulator) of the legs is prevented from
being damaged when the segment is twisted and bent as
described later.

[0006] The distal ends of the legs are exposed from the
slots. The exposed distal ends are joined to the distal ends of
other legs exposed from another slot. Thus, the segments are
electrically connected to each other. The folded part exposed
from the slot is twisted and bent. Thus, an electromagnetic
coil including segments is obtained.

SUMMARY OF THE INVENTION

[0007] The segment is produced by bending a rectangular
wire (flat wire) extending in a linear shape into a substan-
tially U-shape. A case where oil is applied to a linear object
is compared with a case where oil is applied to a U-shaped
object. In the latter case, it is necessary to move an appli-
cation means such as a roller or a brush relatively while
changing the advancing direction of the application means
along the U-shape. On the other hand, in the former case,
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there is no need to do so. Therefore, in the former case oil
can be applied more easily. Thus, for example, as described
in JP 4300836 B2, it is considered to pass a part of the flat
wire through the oil while pulling out the flat wire. In this
manner, the oil is applied to the flat wire.

[0008] In this case, the oil is evenly applied to the entire
surface of the flat wire. When several flat wires in this state
are bundled and a bending process thereof is performed to
form them into a U-shape, the flat wires may slip with
respect to a die such as a punch. In such a situation, they are
bent (shaped or formed) insufficiently. That is, the yield of
the segments is not sufficient.

[0009] Further, when the conductive wire is pulled out, the
conductive wire often vibrates due to a change in tension
applied to the conductive wire. In the configuration
described in JP 4300836 B2, it is not easy to apply oil to the
conductive wire in such a situation. That is, the oil is not
stably applied to the conductive wire.

[0010] A principal object of the present invention is to
provide an oil application device that is capable of applying
oil to a flat wire so as to form the flat wire accurately.
[0011] Another object of the present invention is to pro-
vide an oil application device that is capable of applying oil
to a flat wire so as to reduce frictional resistance between the
flat wire and an insulator.

[0012] According to an embodiment of the present inven-
tion, there is provided an oil application device that selec-
tively applies oil to a first lateral surface and a second lateral
surface of a flat wire, the flat wire including a lower surface,
an upper surface that is an opposite surface of the lower
surface, the first lateral surface extending from the lower
surface to the upper surface, and the second lateral surface
that is an opposite surface of the first lateral surface and
extends from the lower surface to the upper surface, the oil
application device including:

[0013] an oil supply member including a first side surface
and a second side surface facing the first lateral surface and
the second lateral surface, respectively, the first side surface
and the second side surface being separated from each other
by a distance larger than a distance between the first lateral
surface and the second lateral surface; and

[0014] a rotation mechanism configured to rotate the oil
supply member,

[0015] wherein at least a part of the first side surface is a
first application surface that is in contact with a part of the
first lateral surface and that is configured to supply oil to the
first lateral surface,

[0016] atleast a part of the second side surface is a second
application surface that is in contact with a part of the second
lateral surface and that is configured to supply oil to the
second lateral surface, and

[0017] the rotation mechanism rotates the oil supply mem-
ber to a direction in which the first application surface comes
into contact with the first lateral surface and the second
application surface comes into contact with the second
lateral surface.

[0018] According to the present invention, oil is selec-
tively supplied from the oil supply member to the predeter-
mined surfaces of the flat wire. That is, a surface other than
the predetermined surfaces is set as a non-application sur-
face to which oil is not applied. The flat wire is formed with
the non-application surface facing the forming surface of the
forming die. This prevents the flat wire from slipping
relative to the forming surface. Therefore, the flat wire is
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accurately formed. As a result, a formed article having good
dimensional accuracy can be obtained.

[0019] Further, the first side surface that supplies oil to the
first lateral surface of the flat wire and the second side
surface that supplies oil to the second lateral surface are
partially separated from each other by a distance larger than
the separation distance between the first lateral surface and
the second lateral surface. Therefore, even when the flat wire
vibrates in the horizontal direction while being fed out, a
state is maintained in which a part of the first lateral surface
contacts a part of the first side surface and a part of the
second lateral surface contacts a part of the second side
surface. Therefore, oil is supplied from the oil supply
member to the first lateral surface and the second lateral
surface.

[0020] The above and other objects, features, and advan-
tages of the present invention will become more apparent
from the following description when taken in conjunction
with the accompanying drawings, in which preferred
embodiments of the present invention are shown by way of
illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematic perspective view of a main
part showing an oil application device and a flat wire
according to an embodiment of the present invention;
[0022] FIG. 2 is a schematic perspective view of a main
part showing an oil supply member constituting the oil
application device and the flat wire of FIG. 1;

[0023] FIG. 3 is a side view, with partial cross section, of
the oil application device according to the present embodi-
ment;

[0024] FIGS. 4A and 4B are schematic plan views of a
second cylinder shown in FIG. 3;

[0025] FIG. 5 is an enlarged view of a main part of FIG.
3;
[0026] FIG. 6 is an upper plan view of the oil application

device, in which a top plate portion and the like of an oil tank
are omitted;

[0027] FIG. 7 is an enlarged view of a main part of FIG.
6;
[0028] FIG. 8 is a plan view of a main part of the oil

supply member;

[0029] FIG. 9 is a schematic plan view of a main part
showing a state in which a movable block is elastically
biased by a lateral spring from a state shown in FIG. 7;
[0030] FIG. 10 is a schematic side sectional view showing
a state in which the oil supply member is raised from a state
shown in FIG. 3;

[0031] FIG. 11 is a schematic side sectional view showing
a state in which the oil supply member is lowered from the
state shown in FIG. 3;

[0032] FIG. 12 is a schematic plan view of a main part
showing a state in which the movable block is swung from
a state shown in FIG. 7,

[0033] FIG. 13 is a schematic plan view of a main part
showing a state in which the movable block swings in a
direction opposite to that in FIG. 12; and

[0034] FIG. 14 is a schematic cross-sectional view of a
main part showing a state in which wire members are
bundled and formed.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] Hereinafter, preferred embodiments of an oil appli-
cation device according to the present invention will be
presented and described in detail below with reference to the
accompanying drawings.

[0036] First, with reference to FIGS. 1 and 2, a description
will be given concerning a flat wire (rectangular wire) 10
schematically. The flat wire 10 has a lower surface 12, a first
lateral surface 14, a second lateral surface 16, and an upper
surface 18. The lower surface 12 faces vertically downward.
The first lateral surface 14 and the second lateral surface 16
rise substantially perpendicularly from the lower surface 12.
The upper surface 18 faces vertically upward. The lower
surface 12 and the upper surface 18 are opposite to each
other. Similarly, the first lateral surface 14 and the second
lateral surface 16 are opposite to each other. Each intersec-
tion angle between the lower surface 12 and the first lateral
surface 14 or the second lateral surface 16 is substantially
90°. Each intersection angle between the first lateral surface
14 or the second lateral surface 16 and the upper surface 18
is also substantially 90°. Therefore, as viewed from above,
the flat wire 10 has a long rectangular shape and is a strip
material.

[0037] One end of the flat wire 10 is wound around a
bobbin 20 (see FIG. 3). The other end of the flat wire 10 is
pulled out from the bobbin 20. Hereinafter, the pulled-out
direction of the flat wire 10 (advancing direction of the flat
wire 10) is also referred to as “extending direction of the flat
wire 10”. Unless otherwise specified, “front” in the follow-
ing description refers to the downstream side in the advanc-
ing direction of the flat wire 10. “Rear” refers to the
upstream side in the advancing direction of the flat wire 10.
Therefore, one end of the flat wire 10 wound around the
bobbin 20 is the rear end. The other end of the flat wire 10
pulled out from the bobbin 20 is a front end.

[0038] Further, the extending direction (vertical direction)
of the first lateral surface 14 and the second lateral surface
16 is defined as a “thickness direction of the flat wire 10”.
On the other hand, the direction from the first lateral surface
14 toward the second lateral surface 16 or the opposite
direction is the “width direction of the flat wire 10”. The
width direction is orthogonal to both the extending direction
and the thickness direction of the flat wire 10. The thickness
of the flat wire 10 is synonymous with the distance between
the lower surface 12 and the upper surface 18. The width of
the flat wire 10 is synonymous with the separation distance
between the first lateral surface 14 and the second lateral
surface 16.

[0039] Next, an oil application device 30 according to the
present embodiment will be described in detail with refer-
ence to FIGS. 3 to 13. As understood from FIGS. 1 and 2,
the oil application device 30 is a device for applying oil 32
to the flat wire 10.

[0040] FIG. 3 is a side view, with partial cross section, of
the oil application device 30. FIG. 3 shows a side surface
along the extending direction of the flat wire 10. The oil
application device 30 includes an oil tank 34 storing the oil
32 and an oil supply member 36. A part of the oil supply
member 36 is exposed from the oil tank 34.

[0041] A base (not shown) is disposed below the oil tank
34. A support base portion 44 is provided on the base. The
support base portion 44 has a vertical wall 40 and a lateral
wall 42. The vertical wall 40 rises upward. The lateral wall
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42 is provided at an upper end of the vertical wall 40. The
lateral wall 42 extends forward in the advancing direction of
the flat wire 10. A first cylinder 46 is attached to the vertical
wall 40. The first cylinder 46 is a lifting actuator and
constitutes a lifting mechanism. A first rod 48 of the first
cylinder 46 faces vertically upward. In this way, a posture in
which the first rod 48 faces vertically upward is a standing
posture.

[0042] The first cylinder 46 is a cylinder having a guide
and includes a guide part 50 having a substantially L-shape
in a side view. The guide part 50 has a guide body 52 and
a rod connection board 54 substantially orthogonal to the
guide body 52. The guide body 52 is attached to the vertical
wall 40. An upper end of the first rod 48 is coupled to a lower
surface of the rod connection board 54. A guide groove (not
shown) is formed in a cylinder tube 56 of the first cylinder
46. The guide body 52 is provided with a guide rail (not
shown). The guide rail is slidably engaged with the guide
groove.

[0043] A second cylinder 60 in a lying posture is attached
to the lower surface of the lateral wall 42. The second
cylinder 60 is a rotary actuator and constitutes a rotation
mechanism. A stepped hole 62 is formed in the lateral wall
42. The stepped hole 62 has a step portion formed by making
an inner diameter difference. A bush 64 is positioned and
fixed in the stepped hole 62. Specifically, a large-diameter
flange portion is provided at the upper end of the bush 64.
The flange portion is blocked by the step portion of the
stepped hole 62. Thus, the bush 64 is prevented from falling
out downward from the stepped hole 62.

[0044] A rotary table 70 is provided on the support base
portion 44. The rotary table 70 includes a small disk portion
72, a large disk portion 74, and a swivel shaft 76. The small
disk portion 72 is located below the lateral wall 42. The large
disk portion 74 is located above the lateral wall 42. The
swivel shaft 76 is connected to the small disk portion 72 and
the large disk portion 74. The swivel shaft 76 passes through
the bush 64. Thus, the swivel shaft 76 is rotatably supported
by the support base portion 44. As will be described later,
when the small disk portion 72 rotates, the swivel shaft 76
and the large disk portion 74 rotate integrally with the small
disk portion 72.

[0045] A second rod 78 of the second cylinder 60 extends
perpendicular to the sheet of FIG. 3. That is, the second rod
78 extends along a direction from the second lateral surface
16 toward the first lateral surface 14 of the flat wire 10. The
direction from the second lateral surface 16 toward the first
lateral surface 14 is an advancing direction of the second rod
78. The direction from the first lateral surface 14 toward the
second lateral surface 16 is a retracting direction of the
second rod 78. That is, the second rod 78 advances or
retracts along the width direction of the flat wire 10.
[0046] As shown in FIGS. 4A and 4B, one end of a link
member 80 is connected to a distal end of the second rod 78.
The other end of the link member 80 is connected to the
peripheral edge portion of the small disk portion 72 which
is a part of the support base portion 44. Therefore, when the
second rod 78 advances toward the end of the advancing
movement, the small disk portion 72 rotates counterclock-
wise by a predetermined angle from the viewpoint of FIG.
4A. On the other hand, when the second rod 78 retracts
toward the end of retracting movement, the small disk
portion 72 rotates clockwise by a predetermined angle from
the viewpoint of FIG. 4A. The rotation center of the small
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disk portion 72 is the swivel shaft 76. As described above,
the swivel shaft 76 and the large disk portion 74 shown in
FIG. 3 rotate integrally with the rotation of the small disk
portion 72. The rotation angle of the large disk portion 74
corresponds to a stroke amount of the second rod 78.
[0047] The upper surface of the large disk portion 74
supports the oil tank 34 (see FIG. 3). The oil tank 34 is
attached to the large disk portion 74 via an unillustrated
attachment means (for example, a clamp or the like). The oil
tank 34 is thereby positioned and fixed. The oil tank 34 is a
hollow body having a substantially rectangular parallelepi-
ped shape. The oil tank 34 has a bottom plate portion 82 and
a top plate portion 84. The bottom plate portion 82 is placed
on the upper surface of the large disk portion 74. The top
plate portion 84 is spaced apart from the bottom plate
portion 82 at a predetermined distance.

[0048] A columnar member 88 and a spring support plate
90 are attached to the top plate portion 84 via a connecting
bolt or the like (not shown). The lower surfaces of the
columnar member 88 and the spring support plate 90 are
spaced apart from the bottom plate portion 82.

[0049] The columnar member 88 has a substantially rect-
angular parallelepiped shape. The longitudinal direction of
the columnar member 88 is the vertical direction. A front
lower attachment hole and a front upper attachment hole
(both not shown) are formed in the columnar member 88.
The front lower mounting hole and the front upper mounting
hole are arranged vertically and extend in the width direction
of the flat wire 10. As shown in FIG. 5 which is an enlarged
view of a main part of FIG. 3, a front lower connecting shaft
92 is inserted into the front lower mounting hole. A front
upper connecting shaft 94 is inserted into the front upper
mounting hole. The front lower connecting shaft 92 connects
the front end of a lower bridge member 96 to the columnar
member 88. The front upper connecting shaft 94 connects
the front end of an upper bridge member 98 to the columnar
member 88.

[0050] FIG. 6 is an upper plan view in which the top plate
portion 84, the upper bridge member 98, and the like of the
oil tank 34 are omitted. As shown in FIG. 6, the lower bridge
member 96 has two narrow front lower leg portions 100 and
two narrow rear lower leg portions 102. A long lower wide
portion 104 is interposed between the two front lower leg
portions 100 and the two rear lower leg portions 102.
Therefore, the lower bridge member 96 is substantially
H-shaped. Front lower through holes (not shown) are
respectively formed in the two front lower leg portions 100.
The columnar member 88 is inserted between the two front
lower leg portions 100. At this time, the positions of the front
lower through holes and the position of the front lower
attachment hole are aligned with each other. The front lower
connecting shaft 92 is rotatably inserted into the front lower
through holes and the front lower mounting hole.

[0051] A passage hole 108 is formed in the lower wide
portion 104 and penetrates in the thickness direction of the
lower wide portion 104. A vertical spring 106 described later
is passed through the passage hole 108. Rear lower through
holes (not shown) are respectively formed in the two rear
lower leg portions 102. A spring holder 110 is sandwiched
between the two rear lower leg portions 102. The spring
holder 110 will be described later in detail.

[0052] The upper bridge member 98 is configured in
substantially the same manner as the lower bridge member
96. That is, as shown in FIG. 5, the upper bridge member 98
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has two front upper leg portions 112, two rear upper leg
portions 114, and an upper wide portion 116. The upper wide
portion 116 is interposed between the two front upper leg
portions 112 and the two rear upper leg portions 114.
Therefore, the upper bridge member 98 is substantially
H-shaped. Front upper through holes (not shown) are
respectively formed in the two front upper leg portions 112.
Rear upper through holes (not shown) are respectively
formed in the two rear upper leg portions 114. The columnar
member 88 is inserted between the two front upper leg
portions 112. At this time, the front upper through holes and
the front upper mounting hole are aligned with each other.
The front upper connecting shaft 94 is rotatably inserted into
the front upper through holes and the front upper mounting
hole.

[0053] A first spring receiving hole 118 is formed in the
lower surface of the upper wide portion 116. The first spring
receiving hole 118 is recessed toward the upper surface of
the upper wide portion 116. The upper end of the vertical
spring 106 is inserted into the first spring receiving hole 118.
The two rear upper leg portions 114 sandwich the spring
holder 110.

[0054] The spring support plate 90 has a lower horizontal
wall portion 120, a vertical wall portion 124, and an upper
horizontal wall portion 126. The lower horizontal wall
portion 120 and the vertical wall portion 124 form a portion
bent at a substantially right angle. The vertical wall portion
124 and the upper horizontal wall portion 126 form a portion
bent at a substantially right angle. Therefore, the spring
support plate 90 is substantially U-shaped. An annular
projection 128 is formed on the lower horizontal wall
portion 120 and projects toward the upper horizontal wall
portion 126.

[0055] The lower end of the vertical spring 106 is inserted
into the annular projection 128. The lower end surface of the
vertical spring 106 is seated on the bottom surface of the
annular projection 128. The vertical spring 106 is passed
through the passage hole 108 formed in the lower wide
portion 104 of the lower bridge member 96. The upper end
of the vertical spring 106 is inserted into the first spring
receiving hole 118 formed in the upper wide portion 116 of
the upper bridge member 98. The upper end surface of the
vertical spring 106 is seated on the ceiling surface of the first
spring receiving hole 118. Since the spring support plate 90
is positioned and fixed to the top plate portion 84 of the oil
tank 34, the vertical spring 106 elastically biases the upper
bridge member 98 upward. Due to this elastic biasing, a
force is applied to the upper bridge member 98 so as to rotate
the upper bridge member 98 upward with the front upper
connecting shaft 94 as a rotation fulcrum.

[0056] As described above, the vertical spring 106 is an
elastic member that elastically biases the upper bridge
member 98 in a direction in which the upper bridge member
98 rotates upward. The vertical spring 106 constitutes the
lifting mechanism together with the first cylinder 46.
[0057] As described above, the two rear lower leg portions
102 of the lower bridge member 96 and the two rear upper
leg portions 114 of the upper bridge member 98 sandwich
the spring holder 110. The spring holder 110 has a rear lower
mounting hole and a rear upper mounting hole (both not
shown). The rear lower mounting hole and the rear upper
mounting hole are arranged vertically and extend in the
width direction of the flat wire 10. The position of the rear
lower attachment hole is aligned with the positions of the
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rear lower through holes. The position of the rear upper rear
mounting hole is aligned with the positions of the rear upper
through holes. A rear lower connecting shaft 130 is rotatably
inserted into the rear lower mounting hole and the rear lower
through holes. A rear upper connecting shaft 132 is rotatably
inserted into the rear upper rear mounting hole and the rear
upper through holes. Thus, the spring holder 110 is held at
the rear ends of the lower bridge member 96 and the upper
bridge member 98.

[0058] FIG. 7 is an enlarged view of a main part of FIG.
6. As shown in FIG. 7, a holding hole 134 is formed in the
spring holder 110. The holding hole 134 extends in the width
direction from the second lateral surface 16 toward the first
lateral surface 14 of the flat wire 10. One end of a lateral
spring 136 is inserted into the holding hole 134. The lateral
spring 136 is held by the spring holder 110 through this
insertion. The other end of the lateral spring 136 is exposed
from the holding hole 134. The holding hole 134 is located
rearward of the rear lower mounting hole and the rear upper
mounting hole.

[0059] The spring holder 110 has a lower tongue portion
137 and an upper tongue portion 138 (see FIG. 5). The lower
tongue portion 137 and the upper tongue portion 138 have
a semi-cylindrical shape, and are provided at the rear end of
the spring holder 110. A pin insertion hole 139 (see FIG. 7)
is formed in each of the lower tongue portion 137 and the
upper tongue portion 138. The pin insertion hole 139
extends in the vertical direction. A connecting pin 142 is
inserted through the pin insertion hole 139. The connecting
pin 142 connects the spring holder 110 and a movable block
140.

[0060] The movable block 140 includes a lower plate 144,
an upper plate 146, and side plates 147 (see FIG. 5). The side
plates 147 are connected to the lower plate 144 and the upper
plate 146. Inlet/outlet portions (not shown) are respectively
formed at the front end and the rear end of the movable block
140. Each of the inlet/outlet portions is formed by cutting
out a part of the side plate 147. Substantially-middle por-
tions of the lower plate 144 and the upper plate 146 in the
width direction are cut out so as to be recessed rearward (see
FIG. 7). Thus, a recessed portion 148, a first protruding end
portion 150, and a second protruding end portion 152 are
formed in the movable block 140. The rear end of the spring
holder 110 can enter the recessed portion 148. The first
protruding end portion 150 and the second protruding end
portion 152 project forward relative to the recessed portion
148. In other words, the first protruding end portion 150 and
the second protruding end portion 152 face the rear end of
the spring holder 110.

[0061] In the recessed portion 148, a lower step portion
(not shown) and an upper step portion 154 are formed at the
most rearward cut-out portions. The lower step portion and
the upper step portion 154 are close to each other. Pin
insertion holes (not shown) are formed in the lower step
portion and the upper step portion 154, respectively. The
upper surface of the lower tongue portion 137 contacts the
ceiling surface of the lower stage portion. The lower surface
of the upper tongue portion 138 contacts the bottom surface
of the upper step portion 154. Further, a pin insertion hole
of the movable block 140 and the pin insertion hole 139 of
the spring holder 110 overlap each other. The connecting pin
142 is inserted through the pin insertion hole of the movable
block 140 and the pin insertion hole 139 of the spring holder
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110. Thus, the movable block 140 is supported by the spring
holder 110 so as to be swingable (or rotatable) about the
connecting pin 142.

[0062] The first protruding end portion 150 is provided
with a stopper member 158 made up from, for example, a
pin or a bolt. The stopper member 158 is passed through a
stopper insertion hole formed in the first protruding end
portion 150. The stopper member 158 then extends from the
first lateral surface 14 toward the second lateral surface 16
of the flat wire 10. A distal end surface of the stopper
member 158 is directed in the same direction as the second
lateral surface 16. Also, the distal end surface of the stopper
member 158 faces an end surface of the spring holder 110
that is directed in the same direction as the first lateral
surface 14 of the flat wire 10. When the axis of the movable
block 140 is parallel to the extending direction of the flat
wire 10, the distal end surface of the stopper member 158 is
separated from the side surface of the spring holder 110.

[0063] On the other hand, a second spring receiving hole
160 is formed in the second protruding end portion 152. The
other end of the lateral spring 136 enters the second spring
receiving hole 160. When the axis of the movable block 140
is parallel to the extending direction of the flat wire 10, the
lateral spring 136 is in a compressed state in which it is
pressed toward the spring holder 110 by the second project-
ing end portion 152. Therefore, the lateral spring 136
elastically biases the second protruding end portion 152 in a
direction away from the flat wire 10. A pressing force is
applied to the second protruding end portion 152. Therefore,
the movable block 140 tends to swing (rotate) clockwise in
FIG. 7. The swing center is the connecting pin 142. As
described above, the lateral spring 136 is an elastic member
constituting a rotation mechanism together with the second
cylinder 60.

[0064] The oil supply member 36 is placed on the lower
plate 144 (see FIG. 5). A support hole 162 is formed in the
upper plate 146 for passing the oil supply member 36
therethrough. The oil supply member 36 is supported by the
inner wall of the support hole 162, so that the oil supply
member 36 maintains the standing posture. Since the inlet/
outlet portions are formed at the front end and the rear end
of the movable block 140, the oil 32 in the oil tank 34 flows
into the hollow interior of the movable block 140. There-
after, the oil 32 comes into contact with the lower end of the
oil supply member 36.

[0065] A first cover 170 is provided on the upper surface
of the upper plate 146 (see FIG. 3). The first cover 170
surrounds an intermediate portion of the oil supply member
36. The inner wall of the first cover 170 and the oil supply
member 36 are separated from each other at a predetermined
distance. A first insertion hole 172 is formed in the ceiling
wall of the first cover 170. An upper end of the oil supply
member 36 is exposed and extends from the first insertion
hole 172. The shape and size of the first insertion hole 172
substantially correspond to the circumferential shape and
size of the oil supply member 36. Therefore, the outer edge
of the oil supply member 36 abuts against the inner wall of
the first insertion hole 172. This abutment also helps the oil
supply member 36 to be supported.

[0066] On the other hand, a second cover 176 is positioned
and fixed to the upper surface of the top plate portion 84 of
the oil tank 34. A second insertion hole 174 is formed in the
second cover 176. The upper end of the first cover 170 and
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the upper end of the oil supply member 36 are exposed from
the second insertion hole 174.

[0067] As shown in FIGS. 1, 2 and 8, a recessed groove
180 is formed at the upper end of the oil supply member 36.
The flat wire 10 is passed through the recessed groove 180.
Inner surfaces of the recessed groove 180 are a bottom
surface 182, a first side surface 184, and a second side
surface 186. The bottom surface 182 faces the lower surface
12 of' the flat wire 10. The first side surface 184 faces the first
lateral surface 14. The second side surface 186 faces the
second lateral surface 16. The first side surface 184 and the
second side surface 186 rise substantially perpendicularly
from the bottom surface 182.

[0068] The bottom surface 182 includes a lower-surface
application surface 190 and an inclined portion 192. The
lower-surface application surface 190 is positioned at the
front end which is downstream in the advancing direction of
the flat wire 10. The inclined portion 192 continues to the
upstream side (rear end) of the lower-surface application
surface 190. The lower-surface application surface 190 is
formed as a flat surface. The lower-surface application
surface 190 may have a gentle slope that is directed down-
ward as it approaches the rear end. When the lower surface
12 of the flat wire 10 comes into sliding contact with the
lower-surface application surface 190, the oil 32 is applied
to the lower surface 12. The inclined portion 192 has a steep
slope that is directed downward as it approaches the rear
end. As can be seen in particular from FIG. 2, the inclined
portion 192 is spaced apart from the lower surface 12.
Therefore, the oil 32 is supplied to the lower surface 12
mainly from the lower-surface application surface 190.
[0069] The first side surface 184 has a shape such that a
part of the rear end is chamfered. Therefore, the first side
surface 184 is approximated to a slightly distorted V-shape.
Therefore, when the axis line of the movable block 140 is
parallel to the extending direction of the flat wire 10, the first
side surface 184 extends in the extending direction of the flat
wire 10 on the downstream side (front end) in the advancing
direction of the flat wire 10, and abuts on the first lateral
surface 14 of the flat wire 10. On the other hand, on the
upstream side (rear end) in the advancing direction, the first
side surface 184 is inclined in a direction away from the first
lateral surface 14. Therefore, at the rear end, the first side
surface 184 does not contact the first lateral surface 14.
[0070] The second side surface 186 is rotationally sym-
metric with the first side surface 184. That is, the second side
surface 186 has a shape such that a part of the front end is
chamfered. Therefore, in the above-described state, the
second side surface 186 is inclined in a direction away from
the second lateral surface 16 on the downstream side (front
end) in the advancing direction of the flat wire 10. That is,
at the front end, the second side surface 186 does not contact
the second lateral surface 16. On the other hand, on the
upstream side (rear end) in the advancing direction, the
second side surface 186 extends along the extending direc-
tion of the flat wire 10 and abuts against the second lateral
surface 16.

[0071] The oil 32 is supplied to the first lateral surface 14
from a portion with which the first side surface 184 comes
into contact. The contact portion of the first lateral surface 14
with the first side surface 184 is a first application surface
194 that applies the oil 32 to the first side surface 184. In the
first side surface 184, a portion other than the first applica-
tion surface 194 is a first non-application surface 198. The
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oil 32 is supplied to the second lateral surface 16 from a
portion with which the second side surface 186 comes into
contact. A contact portion of the second lateral surface 16
with the second side surface 186 is a second application
surface 196 that applies the oil 32 to the second side surface
186. In the second side surface 186, a portion other than the
second application surface 196 is a second non-application
surface 200.

[0072] The rear end of the recessed groove 180 is an inlet
of the flat wire 10. At the rear end of the recessed groove
180, the first non-application surface 198 and the second
application surface 196 face each other. The front end of the
recessed groove 180 is an outlet of the flat wire 10. At the
front end of the recessed groove 180, the first application
surface 194 and the second non-application surface 200 face
each other. Therefore, at the inlet and the outlet of the flat
wire 10, the separation distance between the first side
surface 184 and the second side surface 186 is larger than the
width of the flat wire 10. In other words, at the inlet and the
outlet of the flat wire 10, the first side surface 184 and the
second side surface 186 are separated by a distance larger
than the separation distance between the first lateral surface
14 and the second lateral surface 16.

[0073] In the present embodiment, the oil supply member
36 configured as described above is made of a porous body.
Therefore, the 0il 32 stored in the oil tank 34 is drawn up by
capillary action of the oil supply member 36. The oil 32
reaches the upper end of the oil supply member 36 where the
recessed groove 180 is formed.

[0074] The oil application device 30 according to the
present embodiment is basically constructed in the manner
described above. Next, the operation and advantageous
effects of the oil application device 30 will be described.
[0075] The oil application device 30 is disposed between
the bobbin 20 (see FIG. 3) and a cutting device (not shown).
The cutting device is a device for cutting the flat wire 10 at
a predetermined length. Before the flat wire 10 is passed
through the recessed groove 180, the first rod 48 of the first
cylinder 46 is retracted (lowered).

[0076] At this time, the load from the flat wire 10 does not
act on the oil supply member 36. Therefore, the vertical
spring 106 is in a stretched state. Here, while the vertical
spring 106 is stretched, a pressing force is applied to the
upper wide portion 116 of the upper bridge member 98 in a
direction to raise the upper wide portion 116. As described
above, the front upper leg portions 112 of the upper bridge
member 98 are connected to the columnar member 88. The
columnar member 88 is positioned and fixed to the top plate
portion 84 of the oil tank 34. On the other hand, the rear
upper leg portions 114 of the upper bridge member 98 are
connected to the spring holder 110. The spring holder 110 is
not restrained by the oil tank 34. Therefore, when the upper
wide portion 116 is pressed as described above, the upper
bridge member 98 pivots about the front upper connecting
shaft 94 such that the rear upper leg portions 114 move
upward.

[0077] As a result, the spring holder 110, the movable
block 140, and the oil supply member 36 rise integrally.
Further, the lower bridge member 96 coupled to the spring
holder 110 rotates upward about the front lower connecting
shaft 92. Thus, the state shown in FIG. 10 is brought about.
In this way, the vertical spring 106 elastically biases the oil
supply member 36 in the upward direction (the direction
toward the lower surface 12 of the flat wire 10). It should be
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noted that the front lower connecting shaft 92, the front
upper connecting shaft 94, the rear lower connecting shaft
130, and the rear upper connecting shaft 132 rotate during
the rotation and the upward movement described above.
[0078] As shown in FIG. 9, a pressing force is applied
from the lateral spring 136 to the second protruding end
portion 152 of the movable block 140. Accordingly, the
movable block 140 swings so that the rear end of the
movable block 140 rotates in the clockwise direction in FIG.
9. When the distal end surface of the stopper member 158
comes into contact with the side surface of the spring holder
110, the swing of the movable block 140 is stopped.
[0079] In this state, the second cylinder 60 is driven to
advance the second rod 78. As a result, the oil tank 34 rotates
counterclockwise in FIG. 9. As a result, the axis of the oil
tank 34 is inclined with respect to the advancing direction
(extending direction) of the flat wire 10. The movable block
140 also rotates in the same direction (counterclockwise in
FIG. 9) integrally with the oil tank 34. As a result, the axis
of the movable block 140 becomes parallel to the advancing
direction (extending direction) of the flat wire 10.

[0080] Next, the front end of the flat wire 10 is pulled out
from the bobbin 20 and is wound around a pulley or the like
(not shown). As a result, a predetermined tension is applied
to the flat wire 10. As a result, the flat wire 10 is tensioned.
A part of the flat wire 10 is positioned above the recessed
groove 180.

[0081] Next, the first rod 48 of the first cylinder 46
advances (rises). As a result, the oil tank 34, the respective
members in the oil tank 34, and the oil supply member 36
rise integrally. The cylinder tube 56 of the first cylinder 46
is guided by the guide body 52 of the guide part 50.
[0082] When the oil supply member 36 rises with the rise
of'the first rod 48, the flat wire 10 enters the recessed groove
180 from the upper opening of the recessed groove 180. The
extending direction of the flat wire 10 is parallel to the axis
of'the movable block 140. Therefore, by passing the flat wire
10 through the recessed groove 180, the first application
surface 194 of the first side surface 184 comes into contact
with the first lateral surface 14. In addition, the second
application surface 196 of the second side surface 186 is in
contact with the second lateral surface 16. On the other hand,
the first non-application surface 198 of the first side surface
184 is spaced apart from the first lateral surface 14. Simi-
larly, the second non-application surface 200 of the second
side surface 186 is spaced apart from the second lateral
surface 16. Further, the lower-surface application surface
190 comes into contact with the lower surface 12 of the flat
wire 10. In addition, the inclined portion 192 is spaced away
from the lower surface 12.

[0083] When the first rod 48 and the oil supply member 36
further rise, the lower-surface application surface 190 of the
recessed groove 180 receives a pressing force from the
lower surface 12. The direction of action of this pressing
force is downward. That is, the flat wire 10 presses the oil
supply member 36 downward. Accordingly, the oil supply
member 36 presses the lower plate 144 of the movable block
140 downward.

[0084] As described above, the spring holder 110 is con-
nected to the movable block 140. The spring holder 110 is
connected to the columnar member 88 via the lower bridge
member 96 and the upper bridge member 98. The spring
holder 110 is not restrained by the oil tank 34. On the other
hand, the columnar member 88 is positioned and fixed to the
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top plate portion 84 of the oil tank 34. Therefore, when the
oil supply member 36 presses the lower plate 144 of the
movable block 140 downward, the lower bridge member 96
and the upper bridge member 98 rotate downward. The
rotation centers of the lower bridge member 96 and the
upper bridge member 98 are the front lower connecting shaft
92 and the front upper connecting shaft 94, respectively.
[0085] As a result of this rotation, the movable block 140
and the spring holder 110 is lowered into the state shown in
FIG. 11. The rise of the first rod 48 is stopped at this point.
As the upper bridge member 98 is lowered, the vertical
spring 106 is compressed. While the lower bridge member
96 and the upper bridge member 98 are lowered, the front
lower connecting shaft 92, the front upper connecting shaft
94, the rear lower connecting shaft 130, and the rear upper
connecting shaft 132 rotate.

[0086] Thereafter, the second rod 78 retracts. As a result,
the oil tank 34 rotates clockwise in FIG. 9. As a result, the
axis of the oil tank 34 becomes parallel to the extending
direction of the flat wire 10. The flat wire 10 has already
entered the recessed groove 180 formed in the oil supply
member 36. In addition, the first lateral surface 14 is in
contact with the first application surface 194, and the second
lateral surface 16 is in contact with the second application
surface 196. Thus, the movable block 140 is restrained by
the flat wire 10. Therefore, the movable block 140 is
prevented from rotating integrally with the oil tank 34,
thereby maintaining the state in which the flat wire 10 enters
the recessed groove 180.

[0087] As the oil tank 34 rotates, the spring holder 110
integrally rotates. Therefore, when the oil tank 34 returns to
the original posture, the movable block 140 swings (rotates)
relative to the spring holder 110. The center of the swing is
the connecting pin 142. By this swing, the second protruding
end portion 152 approaches the spring holder 110. In addi-
tion, the lateral spring 136 is compressed. Therefore, the
lateral spring 136 elastically biases the second protruding
end portion 152 in a direction away from the spring holder
110 (clockwise direction in FIGS. 7 and 9).

[0088] As a result, in the oil supply member 36, the first
application surface 194 of the recessed groove 180 is
pressed against the first lateral surface 14. In addition, the
second application surface 196 is pressed against the second
lateral surface 16. That is, the lateral spring 136 elastically
biases the oil supply member 36. The direction of elasticity
of the lateral spring 136 is a direction in which the first
application surface 194 comes into contact with the first
lateral surface 14 and the second application surface 196
comes into contact with the second lateral surface 16.
[0089] As described above, the oil supply member 36 is
made of a porous body and has already drawn up the oil 32
in the oil tank 34 by capillary action. Therefore, the oil 32
exudes from the bottom surface 182, the first side surface
184, and the second side surface 186 of the recessed groove
180. Next, the flat wire 10 advances toward the downstream
side (front side) while being sequentially pulled out by the
rotation of the pulley or the like. At this time, the lower
surface 12 comes into sliding contact with the lower-surface
application surface 190. The first lateral surface 14 is in
sliding contact with the first application surface 194. In
addition, the second lateral surface 16 is in sliding contact
with the second application surface 196.

[0090] During this sliding contact, the oil 32 exudes from
the lower-surface application surface 190, the first applica-
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tion surface 194, and the second application surface 196.
The exuded oil 32 is applied to each of the lower surface 12,
the first lateral surface 14, and the second lateral surface 16.
That is, according to the present embodiment, the oil 32 can
be selectively applied to the first lateral surface 14, the
second lateral surface 16, and the lower surface 12, without
applying the oil 32 to the upper surface 18 of the flat wire
10.

[0091] The flat wire 10 often vibrates in the thickness
direction as the tension varies. When the flat wire 10 rises
from the state shown in FIG. 11 and the lower surface 12 is
about to separate from the lower-surface application surface
190, the load acting on the oil supply member 36 from the
flat wire 10 is reduced. When the load falls below the elastic
biasing force of the vertical spring 106, the vertical spring
106 elastically biases the upper wide portion 116 of the
upper bridge member 98. As a result, the spring holder 110,
the movable block 140 and the oil supply member 36 rise in
the same manner as described above. Therefore, the lower-
surface application surface 190 is kept in contact with the
lower surface 12 of the flat wire 10.

[0092] On the other hand, when the flat wire 10 lowers, the
lower surface 12 presses the lower-surface application sur-
face 190. Therefore, the load acting on the oil supply
member 36 from the flat wire 10 increases. When the load
exceeds the elastic biasing force of the vertical spring 106,
the oil supply member 36, the movable block 140, and the
spring holder 110 are integrally lowered in the same manner
as described above. As a result, also in this case, the
lower-surface application surface 190 is kept in contact with
the lower surface 12 of the flat wire 10. The lower bridge
member 96 and the upper bridge member 98 rotate about the
front ends connected to the columnar member 88 such that
the rear ends thereof are lowered, at the same time as the oil
supply member 36, the movable block 140, and the spring
holder 110 are lowered. Accordingly, the vertical spring 106
is compressed.

[0093] As described above, according to the present
embodiment, even when the flat wire 10 vibrates so as to
move up and down, the state can be maintained in which the
lower surface 12 of the flat wire 10 is in contact with the
lower-surface application surface 190 of the oil supply
member 36. That is, the oil 32 can be continuously applied
to the lower surface 12 of the flat wire 10 that is sequentially
pulled out forward. In other words, the oil 32 can be evenly
applied to the lower surface 12. Thus, it is possible to avoid
the occurrence of a non-application portion on the lower
surface 12.

[0094] When the flat wire 10 vibrates in the width direc-
tion, the movable block 140 swings about the connecting pin
142. For example, a case will be described where the flat
wire 10 vibrates such that the front end thereof moves
toward the first lateral surface 14 and the rear end thereof
moves toward the second lateral surface 16. In this case, the
movable block 140 follows this vibration and swings in the
direction shown in FIG. 12. As a result, the first protruding
end portion 150 is separated from the spring holder 110, and
the second protruding end portion 152 approaches the spring
holder 110. Thus, the contact between the first application
surface 194 and the first lateral surface 14 and the contact
between the second application surface 196 and the second
lateral surface 16 are maintained. In addition, the separation
between the first non-application surface 198 and the first
lateral surface 14 is maintained. Also, the separation
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between the second non-application surface 200 and the
second lateral surface 16 is maintained. When the movable
block 140 swings as described above, the lateral spring 136
is compressed.

[0095] On the contrary, the case will be described where
the flat wire 10 vibrates such that the front end side thereof
moves toward the second lateral surface 16 side and the rear
end side thereof moves toward the first lateral surface 14
side. The movable block 140 is elastically biased by the
expanding lateral spring 136 and swings in the direction
shown in FIG. 13. As a result, the first protruding end portion
150 approaches the spring holder 110, and the second
protruding end portion 152 is separated from the spring
holder 110. This swinging maintains the contact between the
first application surface 194 and the first lateral surface 14.
At the same time, the contact between the second application
surface 196 and the second lateral surface 16 is maintained.
In addition, the separation between the first non-application
surface 198 and the first lateral surface 14 is maintained.
Also, the separation between the second non-application
surface 200 and the second lateral surface 16 is maintained.

[0096] As described above, in the present embodiment, the
lateral spring 136 is provided. The lateral spring 136 allows
the movable block 140 to swing with respect to the spring
holder 110. As a result, the oil supply member 36 is
indirectly elastically biased in a predetermined direction.
The predetermined direction is a direction in which the first
application surface 194 of the recessed groove 180 is
pressed against the first lateral surface 14 and the second
application surface 196 of the recessed groove 180 is
pressed against the second lateral surface 16. Thus, when the
flat wire 10 vibrates along the width direction, the movable
block 140 swings following the vibration. Therefore, even
when the flat wire 10 vibrates along the width direction, the
first application surface 194 is kept in contact with a part of
the first lateral surface 14. In addition, a state in which the
second application surface 196 is in contact with a part of the
second lateral surface 16, is also maintained.

[0097] Therefore, it is possible to continuously apply the
oil 32 to the first lateral surface 14 and the second lateral
surface 16 of the flat wire 10 that is pulled out forward
sequentially. In other words, the oil 32 can be evenly applied
to the first lateral surface 14 and the second lateral surface
16. As a result, it is possible to avoid occurrence of non-
application portions on the first lateral surface 14 and the
second lateral surface 16. As described above, in this case,
the oil 32 is stably supplied to the lower surface 12, the first
lateral surface 14, and the second lateral surface 16.

[0098] The center of swing of the movable block 140 is the
connecting pin 142. The connecting pin 142 is spaced apart
from the oil supply member 36. In this case, even when the
swing amount (deflection angle) of the movable block 140
is small, the movement amount of the oil supply member 36
is larger than when the swing center is the oil supply member
36. Therefore, the oil supply member 36 swings accurately
following the vibration of the flat wire 10.

[0099] The flat wire 10 with the oil 32 selectively applied
to the lower surface 12, the first lateral surface 14, and the
second lateral surface 16, is then sent to the cutting device.
The cutting device cuts the flat wire 10 at a predetermined
length. Thus, wire rods 210 shown in FIG. 14 are obtained.
The plurality of wire rods 210 are bundled to form a wire
bundle. The bundle is placed on a die 212. The bundle is then
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pressed by a punch 214. By this pressing, the wire bundle is
bent into a substantially U-shape.

[0100] In the case where the oil 32 is applied to the
surfaces of the wire rods 210 facing the die 212, when the
wire bundle is pressed by the punch 214, the wire bundle
may undesirably slide with respect to the die 212. That is,
the wire bundle is misaligned with respect to the die 212.
When such a situation occurs, even if the punch 214
advances, the bending of the wire bundle is insufficient.

[0101] In the present embodiment, the oil 32 is prevented
from being applied to the upper surface 18 when the flat wire
10 passes through the recessed groove 180. Therefore, when
the bending process is performed, the surface that was the
upper surface 18 in the application process of the oil 32 is
directed to the die 212. An upper surface 18 of another wire
rod 210 is stacked on the lower surface 12 facing the punch
214.

[0102] No oil 32 has been applied to the upper surface 18
facing the die 212. Therefore, when the wire bundle is
pressed by the punch 214, the wire bundle is prevented from
sliding with respect to the punch 214. Similarly, it is also
possible to prevent the bundled (or stacked) wire rods 210
from sliding on each other. For the reasons described above,
the wire bundle can be sufficiently bent. As a result, a
segment having good dimensional accuracy can be obtained.
That is, by applying the oil 32 to the flat wire 10 by the oil
application device 30 having the above-described configu-
ration, the flat wire 10 can be formed into a segment with
high accuracy. Therefore, the yield of segments is improved.

[0103] The legs of the segments obtained from the flat
wire 10 are inserted into slots formed in the stator core. At
the time of this insertion, the legs come into sliding contact
with the inner wall of the slots via an insulator (for example,
insulating paper) previously inserted into the slots.

[0104] Next, the segment with the legs inserted into the
slot is twisted and bent. At this time, a bending force also
acts on the legs. Therefore, the legs come into sliding contact
with the inner wall of the slots via the insulating paper even
during twisting and bending.

[0105] As described above, the oil 32 is applied to three
surfaces among the four surfaces forming the legs. Since the
oil 32 serves as a lubricant, the legs smoothly slide on the
insulating paper. That is, the frictional resistance between
the legs and the insulating paper is reduced. Therefore, the
insulating paper is prevented from being damaged. Further,
since the insulating paper is prevented from being displaced,
the legs are prevented from coming into direct sliding
contact with the inner walls of the slots. Damage to the legs
or the inner walls of the slots due to this is thus avoided.

[0106] As described above, by selectively applying the oil
32 to the lower surface 12, the first lateral surface 14, and the
second lateral surface 16 of the flat wire 10, it is possible to
obtain the flat wire 10 that can be formed with high accuracy.
Therefore, by bending the flat wire 10, a segment having
excellent dimensional accuracy can be manufactured.

[0107] In this segment, oil 32 is applied to the legs.
Therefore, when the segment is twisted and bent after the
legs are inserted into the slots, the frictional resistance
between the legs and the insulating paper which is an
insulator is reduced. That is, according to the present
embodiment, it is possible to obtain the flat wire 10 having
a small frictional resistance to the insulator while being
easily formed.
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[0108] The present invention is not limited to the above-
described embodiments, and various additional or modified
structures can be adopted therein without deviating from the
gist of the present invention.

[0109] For example, in this embodiment, the flat wire 10
has a rectangular cross section. Alternatively, the flat wire 10
may have a trapezoidal cross section.

[0110] A member other than the segment may be formed
from the flat wire 10.

[0111] Further, the advancing direction of the flat wire 10
may be opposite to that in FIG. 1.

What is claimed is:

1. An oil application device that selectively applies oil to
a first lateral surface and a second lateral surface of a flat
wire, the flat wire including a lower surface, an upper
surface that is an opposite surface of the lower surface, the
first lateral surface extending from the lower surface to the
upper surface, and the second lateral surface that is an
opposite surface of the first lateral surface and extends from
the lower surface to the upper surface, the oil application
device comprising:

an oil supply member including a first side surface and a

second side surface facing the first lateral surface and
the second lateral surface, respectively, the first side
surface and the second side surface being separated
from each other by a distance larger than a distance
between the first lateral surface and the second lateral
surface; and

a rotation mechanism configured to rotate the oil supply

member,

wherein at least a part of the first side surface is a first

application surface that is in contact with a part of the
first lateral surface and that is configured to supply oil
to the first lateral surface,

at least a part of the second side surface is a second

application surface that is in contact with a part of the
second lateral surface and that is configured to supply
oil to the second lateral surface, and

the rotation mechanism rotates the oil supply member to

a direction in which the first application surface comes
into contact with the first lateral surface and the second
application surface comes into contact with the second
lateral surface.

2. The oil application device according to claim 1,
wherein the first application surface is formed by chamfer-
ing a part of one end portion of the first side surface in an
extending direction of the flat wire, and

the second application surface is formed by chamfering a

part of another end portion of the second side surface
in a manner that the part of the another end portion of
the second side surface is parallel to the first application
surface.
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3. The oil application device according to claim 1,
wherein the rotation mechanism includes an elastic member
configured to elastically bias the oil supply member in a
manner that the first application surface and the second
application surface come into contact with the first lateral
surface and the second lateral surface, respectively.

4. The oil application device according to claim 3,
wherein the rotation mechanism further includes a rotary
actuator configured to rotate the oil supply member, and

wherein the rotary actuator rotates the oil supply member
in a first rotation direction in which the first application
surface and the second application surface come into
contact with the first lateral surface and the second
lateral surface, respectively, or in a second rotation
direction that is opposite to the first rotation direction.

5. The oil application device according to claim 1,
wherein the oil supply member includes a recessed groove
having a bottom surface that is configured to supply oil, in
addition to the first side surface and the second side surface,
and

wherein the oil application device includes an lifting
mechanism configured to raise and lower the oil supply
member in a thickness direction of the flat wire, which
is an extending direction of the first lateral surface and
the second lateral surface, and

the lifting mechanism raises the oil supply member in a
manner that the lower surface of the flat wire comes
into contact with an application surface of the bottom
surface.

6. The oil application device according to claim 5,
wherein the lifting mechanism includes an elastic member
configured to elastically bias the oil supply member toward
the lower surface of the flat wire.

7. The oil application device according to claim 6,
wherein the lifting mechanism further includes a lifting
actuator configured to raise and lower the oil supply member
in a first direction in which the lower surface of the flat wire
comes into contact with the application surface of the
bottom surface or in a second direction opposite to the first
direction.

8. The oil application device according to claim 1,
wherein the oil supply member is formed of a porous body,

at least a lower end portion of the oil supply member is
immersed in an oil tank that is disposed below the oil
supply member and stores oil, and

oil is moved from the oil tank to the first side surface and
the second side surface of the oil supply member by
capillary action of the oil supply member.
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