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WINDOW REGULATOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is based on Japanese patent
application No. 2019-021856 filed on Feb. 8, 2019, the
entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The invention relates to a window regulator.
BACKGROUND ART
[0003] A window regulator is known which is provided

with a guide rail, a carrier plate moving together with a
window along the guide rail, a motor driving the carrier
plate, a motor power feed wire for supplying power to the
motor, and a wire reel for feeding out and taking up the
motor power feed wire (see, e.g., JP H1/154788 U).
[0004] The wire reel has a rotating pulley for taking up the
motor power feed wire, a spiral spring for providing a force
to take up the motor power feed wire, and a cover consti-
tuting the outer frame, and the force of the spiral spring
prevents the motor power feed wire from being slack. This
prevents noise caused by contact between the slack motor
power feed wire and the inner wall or members of the door
and also prevents damage on the motor power feed wire.
[0005] Also, the rotating pulley is provided with a contact
structure in which a lead wire connected to a battery on a
vehicle body to supply power to the motor power feed wire
is electrically connected to the motor power feed wire. The
inside of the rotating pulley is configured such that a brush
provided on the lead wire is in sliding contact with an
electrode provided on the motor power feed wire. When the
rotating pulley rotates, the brush comes in sliding contact
with the electrode and power is thereby supplied to the
motor power feed wire. The cover mentioned above pro-
vides waterproof for the contact structure.

SUMMARY OF INVENTION

[0006] The motor regulator described in JP H1/154788 U
may cause a problem that the structure of the wire reel is
complicated due to the contact structure of the lead wire and
the motor power feed wire provided inside the wire reel.
Also, if the contact structure is provided outside the wire
reel, another waterproofing structure therefor may be needed
which is different from the waterproofing structure for the
wire reel. In the present invention , a window power feed
wire is used for supplying power to a vehicle door window
and may have a slack so that the window power feed wire
comes into contact with other components inside the door
panel and makes noise when closing the door.
[0007] It is an object of the invention to provide a window
regulator that can prevent the slack of the window power
feed wire while having a simple structure.
[0008] According to an aspect of the invention, a window
regulator comprises:
[0009] a guide rail provided along an ascending/de-
scending direction of a window for a vehicle;
[0010] a carrier plate that slides on the guide rail and
moves together with the window;
[0011] a window power feed wire for supplying power
to the window;

Aug. 13,2020

[0012] a swing bar arranged to be swingable about the
rotational axis thereof that is along a width direction of
the vehicle; and

[0013] an elastic member that generates an elastic force
for oscillation the swing bar in a predetermined direc-
tion;

[0014] wherein the window power feed wire is hung

over the swing bar, and a tension is applied to the
window power feed wire by oscillation of the swing bar
due to the elastic force of the elastic member. Accord-
ing to an embodiment of the invention, a window
regulator can be provided that can prevent the slack of
the window power feed wire while having a simple
structure.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 is a general schematic diagram illustrating
a window regulator in the first embodiment of the present
invention and a vehicle door mounting the window regulator
[0016] FIG. 2 is a front view showing a configuration of
the window regulator in the first embodiment.

[0017] FIG. 3 is a back view showing the configuration of
the window regulator in the first embodiment.

[0018] FIG. 4 is a side view showing the configuration of
the window regulator in the first embodiment.

[0019] FIG. 5 is an exploded perspective view showing
the configuration of the window regulator.

[0020] FIG. 6 is a perspective view showing a configura-
tion of a carrier plate.

[0021] FIGS. 7A to 7D are two-dimensional diagrams
illustrating the configuration of the carrier plate, wherein
FIG. 7A is a top view, FIG. 7B is a front view, FIG. 7C is
a right side view and FIG. 713 is a back view.

[0022] FIG. 8 is a perspective view showing a configura-
tion of a drum housing.

[0023] FIGS. 9A to 9C are two-dimensional diagrams
illustrating the configuration of the drum housing, wherein
FIG. 9A is a top view, FIG. 9B is a front view and FIG. 9C
is a right side view.

[0024] FIG. 10 is a perspective view showing a configu-
ration of a rail portion of a swing bar.

[0025] FIGS. 11A and 11B are two-dimensional diagrams
illustrating the configuration of the rail portion, wherein
FIG. 11A is a back view and FIG. 11B is a bottom view.
[0026] FIG. 12 is a perspective view showing a configu-
ration of an upper end cover of the swing bar.

[0027] FIGS. 13A to 13F two-dimensional diagrams illus-
trating the configuration of the upper end cover, wherein
FIG. 13A is a top view, FIG. 13B is a front view, FIG. 13C
is a bottom view, FIG. 13D is a left side view, FIG. 13E is
a right side view and FIG. 13F is a back view.

[0028] FIG. 14 is a perspective view showing a configu-
ration of a locking portion of the swing bar.

[0029] FIGS. 15A to 15D are two-dimensional diagrams
illustrating the configuration of the locking portion, wherein
FIG. 15A is a front view, FIG. 15B is a bottom view, FIG.
15C is a back view and FIG. 15D is a right side view.
[0030] FIGS. 16A and 16B are perspective views showing
a configuration of a lower end cover of the swing bar.
[0031] FIGS. 17A to 17E are two-dimensional diagrams
illustrating the configuration of the lower end cover of the
swing bar, wherein FIG. 17A is a top view, FIG. 17B is a
front view, FIG. 17C is a bottom view, FIG. 17D is a right
side view and FIG. 17E is a back view.
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[0032] FIGS. 18A to 18D are explanatory diagrams illus-
trating motion of the window regulator, particularly, motion
of the swing bar with movement of the carrier plate, wherein
FIG. 18A shows the initial state, FIG. 18B shows the state
immediately after the carrier plate started to move upward
from the initial state, FIG. 18C shows the state in which the
carrier plate is located at its top dead center, and FIG. 18D
shows the state in which the carrier plate is located at its
bottom dead center.

[0033] FIGS. 19A to 19C are explanatory diagrams illus-
trating motion of a window regulator in the second embodi-
ment, particularly, motion of the swing bar with movement
of the carrier plate, wherein FIG. 19A shows the state in
which the carrier plate is located at the bottom dead center,
FIG. 19B shows the state in which the carrier plate is located
at an intermediate position between the top dead center and
the bottom dead center, and FIG. 19C shows the state in
which the carrier plate is located at the top dead center.
[0034] FIGS. 20A and 20B are two-dimensional diagrams
illustrating a configuration of a pulley bracket of the window
regulator in the second embodiment, wherein FIG. 24A is a
front view and FIG. 20B is a bottom view.

[0035] FIGS. 21A and 21B are perspective views showing
the configuration of the pulley bracket. FIGS. 22A to 22C
are explanatory diagrams illustrating motion of a window
regulator in the third embodiment, particularly, motion of
the swing bar with movement of the carrier plate, wherein
FIG. 22A shows the state in which the carrier plate is located
at the bottom dead center, FIG. 22B shows the state in which
the carrier plate is located at an intermediate position
between the top dead center and the bottom dead center, and
FIG. 22C shows the state in which the carrier plate is located
at the top dead center.

DESCRIPTION OF EMBODIMENTS

First Embodiment

[0036] A window regulator 1 in the first embodiment is a
device for raising and lowering a window 90 on a door 9 of,
e.g., a vehicle such as an automobile and is installed on a
door panel of the automobile.

[0037] (General Configuration of the Window Regulator)
[0038] FIG. 1 is a general schematic diagram illustrating
the window regulator 1 in the first embodiment and the door
9 of a vehicle mounting the window regulator 1. FIG. 2 is a
front view showing a configuration of the window regulator
in the first embodiment. FIG. 3 is a back view showing the
configuration of the window regulator 1 in the first embodi-
ment. FIG. 4 is a side view showing the configuration of the
window regulator 1 in the first embodiment. FIG. 5 is an
exploded perspective view showing the configuration of the
window regulator 1. In FIG. 1, the window 90 is in a
fully-closed state, and the door 9 and a window frame are
indicated by phantom lines. In addition, in FIG. 1, the left
side of the paper is defined as the front side in the vehicle
longitudinal direction and the right side of the paper is
defined as the rear side in the vehicle longitudinal direction.
In FIGS. 2 to 4, illustration of the window 90 is omitted for
convenience of explanation. In the following description, an
ascending/descending direction of a window 90 is simply
referred to as “the vertical direction”.

[0039] As shown in FIG. 1, the window regulator I is
provided with. a guide rail 2 which is housed in a door panel
(not shown) provided on the door 9 of the vehicle and is
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arranged along the ascending/descending direction of the
window 90 of the vehicle, a carrier plate 3 which slides on
the guide rail 2 and moves together with the window 90, an
ascending-side cable 41 and a descending-side cable 42
which pull the carrier plate 3, a drive unit 5 which generates
a driving force for taking up and feeding out the ascending-
side cable 41 and the descending-side cable 42, a window
power feed wire 6 for feeding power to the window 90, a
swing bar 7 arranged to be swingable with respect to the
drive unit 5 and swings in a predetermined direction to
remove slack of the window power feed wire 6, and an
elastic member 8 for applying an elastic force to the swing
bar 7.

[0040] (Guide Rail)

[0041] The guide rail 2 is a metal member formed by
bending a long metal plate at a predetermined curvature and
is arranged so as to tilt to the rear side in the vehicle
longitudinal direction with respect to the door 9. The mate-
rial of the guide rail 2 is not limited to metal and may be,

e.g., a resin.

[0042] (Ascending-Side Cable and Descending-Side
Cable)

[0043] The ascending-side cable 41 is coupled to the

carrier plate 3 at one end, turns at a pulley 20 provided at the
top end of the guide rail 2, and is coupled to a drum 51
(shown in FIG. 5) of the drive unit 5 (described later) at the
other end. The descending-side cable 42 is coupled to the
carrier plate 3 at one end and is coupled to the drum 51 at
the other end. The pulley 20 is rotatably supported, via a
rotating pin 200, on a pulley bracket 21 which is fixed to an
upper end of the guide rail 2.

[0044] The ascending-side cable 41 and the descending-
side cable 42 are arranged at positions not overlapping the
guide rail 2 when viewed in a vehicle width direction. In
other words, to reduce the weight, the guide rail 2 in the
embodiment has a smaller length in the vehicle longitudinal
direction than typical guide rails.

[0045] (Carrier Plate)

[0046] FIG. 6 is a perspective view showing a configura-
tion of the carrier plate 3. FIGS. 7A to 7D are two-
dimensional diagrams illustrating the configuration of the
carrier plate 3, wherein FIG. 7A is a top view, FIG. 7B is a
front view, FIG. 7C is a right side view and FI1G. 7D is a back
view.

[0047] The carrier plate 3 is a plate-shaped member
formed of, e.g., a resin such as polyacetal. The carrier plate
3 has attachment holes 3a and 35 to which a glass holder (not
shown) for coupling to the window 90 is fitted.

[0048] As shown in FIG. 7A, an ascending-side cylindri-
cal portion 31 locking one end of the ascending-side cable
41 and a descending-side cylindrical portion 32 locking one
end of the descending-side cable 42 are formed on the back
surface (a surface facing the door panel of the door 9) of the
carrier plate 3. The descending-side cylindrical portion 32
has a descending-side housing hole 320 in which the one end
of the descending-side cable 42 and a coil spring (not
shown) for applying tension to the descending-side cable 42
are housed. Also the ascending-side cylindrical portion 31
has a housing hole formed in the same manner.

[0049] A sliding portion 33 allowing the guide rail 2
(indicated by a phantom line) to slide thereon and a guide
rail locking portion 34 protruding from a side surface of the
ascending-side cylindrical portion 31 and locking one end of
the guide rail 2 in the vehicle longitudinal direction are
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provided on the carrier plate 3 at a position adjacent to the
ascending-side cylindrical portion 31. The sliding portion 33
protrudes in a raised manner from the back surface of the
carrier plate 3.

[0050] A power feed connector 36 connected to one end of
the window power feed wire 6 is attached to the carrier plate
3 at a position adjacent to the descending-side cylindrical
portion 32. The power feed connector 36 is fixed to the back
surface of the carrier plate 3 through an attachment hole 3¢
formed on the carrier plate 3. A carrier fixing hole 3d for
fixing the window power feed wire 6 to the back surface of
the carrier plate 3 is also formed on the carrier plate 3 at the
position adjacent to the descending-side cylindrical portion
32. A fixing member (not shown) for fixing the window
power feed wire 6 is fixed in the carrier fixing hole 3d.
[0051] A protrusion 35 which holds the swing bar 7 in a
predetermined position by coming into contact with a lock-
ing portion 73 of the swing bar 7 (described later) is
provided on the carrier plate 3 at a position adjacent to the
power feed connector 36 on the opposite side to the descend-
ing-side cylindrical portion 32. Furthermore, a carrier wire
support portion 37 for supporting the window power feed
wire 6 in tension is provided between the power feed
connector 36 and the protrusion 35. The carrier wire support
portion 37 is formed such that an end thereof has an arc
shape. This allows the window power feed wire 6 to
smoothly extend out of the carrier plate 3. That is, excessive
bend and resulting wire breakage are prevented at a portion
where the window power feed wire 6 extending out of the
carrier plate 3 turns to change the direction.

[0052] (Drive Unit)

[0053] As shownin FIG. 5. the drive unit 5 has a motor 50,
the drum 51 rotated by the motor 50 to take up and feed out
the ascending-side cable 41 and the descending-side cable
42, a motor housing 52 holding the motor 50, and a drum
housing 53 fixed to a lower end of the guide rail 2 and
accommodating the drum 51.

[0054] A power supply connector 520 connected to the
other end of the window power feed wire 6 is attached to the
motor housing 52. An electrical cable such as harness
connected to a battery mounted on the vehicle is connected
to the power supply connector 520, and the window power
feed wire 6 receives power via the power supply connector
520. Although the power supply connector 520 in the first
embodiment is provided at a lower portion of the motor
housing 52, the mounting position of the power supply
connector 520 is not limited thereto.

[0055] (Drum Housing)

[0056] FIG. 8 is a perspective view showing a configura-
tion of the drum housing 53. FIGS. 9A to 9C are two-
dimensional diagrams illustrating the configuration of the
drum housing 53, wherein FI1G. 9A is a top view, FIG. 9B is
a front view and. FIG. 9C is a right side view.

[0057] The drum housing 53 is a resin member and has a
bottomed-cylindrical drum housing portion 530 for accom-
modating the drum 51, first to third motor fixing portions
53a to 53¢ for fixing to the motor housing 52, and fourth and
fifth vehicle body fixing portions 53d and 53e for fixing to
the door panel. Each fixing portion is fixed by a fastening
member such as a bolt.

[0058] The drum housing 53 has an ascending-side exit
531 from which the ascending-side cable 41 wound around
the drum 51 extends out of the drum housing 53, and a
descending-side exit 532 from which the descending-side
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cable 42 also wound around the drum 51 extends out. The
ascending-side exit 531 and the descending-side exit 532 are
in communication with the drum housing portion 530.
[0059] A rib portion 533 for adding rigidity to the drum
housing 53 is provided above the drum housing portion 530
of'the drum housing 53. As shown in FIG. 9A, a fitting grove
53/ for fitting the lower end of the guide rail 2 is formed on
the upper surface of the rib portion 533.

[0060] The drum housing 53 has a support portion 534 for
swingably supporting the swing bar 7. As shown in FIG. 9B,
the support portion 534 is positioned on the right side
relative to the rib portion 533 on the paper (on the vehicle
rear side in FIG. 1).

[0061] The support portion 534 is composed of a plate-
shaped base portion 535, and a shaft portion 536 which is a
pivot point of the swing bar 7 and protrudes from the base
portion 535. A through-hole 535« having an arc shape is
formed on the base portion 535. A stopper 721a of a lower
end cover 72 of the swing bar 7 (described later) is inserted
into the through-hole 5354 The elastic member 8 is attached
to the shaft portion 536. In the first embodiment, the elastic
member 8 is a spiral spring.

[0062] The shaft portion 536 protrudes along the vehicle
width direction and is positioned at a predetermined distance
from the guide rail 2 on the rear side in the vehicle
longitudinal direction. In addition, a flange portion 536a
having a slightly larger diameter than the shaft portion is
provided at an end of the shaft portion 536. A gap 5365
formed along the axial direction is formed on the shaft
portion 536, and one end of the elastic member 8 is attached
to the gap 53664.

[0063] (Swing Bar)

[0064] The swing bar 7 has a rail portion 70 formed of a
metal, an upper end cover 71 attached to an upper end of the
rail portion 70, the lower end cover 72 attached to a lower
end of the rail portion 70, and the locking portion 73
attached to the middle of the rail portion 70.

[0065] The rail portion 70 is formed of a metal and is thus
rigid, and this prevents bending due to, e.g., an impact in the
vehicle width direction at the time of opening/closing the
door 9. However, the material of the rail portion 70 is not
limited to the metal and may be, e.g., a resin as long as the
rail portion 70 has rigidity.

[0066] The swing bar 7 is arranged to be swingable about
the rotational axis along the vehicle width direction. In more
detail, the swing bar 7 can swing in a first direction and a
second direction, where the first direction is a direction in
which the upper end cover 71 as a free end located opposite
to the lower end cover 72 as a swingably supported end
comes close to the guide rail 2, and the second direction is
a direction in which the upper end cover 71 moves away
from the guide rail 2. The window power feed wire 6
extending out of the power feed connector 36 of the carrier
plate 3 is hung over the upper end cover 71.

[0067] The swing bar 7 can swing within a predetermined
angular range. In the first embodiment, the swing bar 7
swings between a first position/orientation corresponding to
the top dead center of the carrier plate 3, a second position/
orientation corresponding to the bottom dead center of the
carrier plate 3, and a third position/orientation correspond-
ing to a temporarily held state (described later). The third
position/orientation is the position/orientation with which
the upper end cover 71 of the swing bar 7 is located closest
to the guide rail 2 and the swing bar 7 extends along the
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longitudinal direction of the guide rail 2. The first position/
orientation is the position/orientation slightly inclined from
the third position/orientation in the second direction. The
second position/orientation is the position/orientation which
is inclined by 90° from the third position/orientation in the
second direction and is horizontal. Although the predeter-
mined angular range between the third position/orientation
and the second position/orientation is about 90° in the first
embodiment, the swingable angular range of the swing bar
7 is not limited thereto and is appropriately set according to
the circumferential length (along a circumferential direction
about the rotational axis which is the center axis of the shaft
portion 536 shown in FIG. 9 and described later) of the
through-hole 535¢ formed on the drum housing 53 (de-
scribed later).

[0068] The elastic member 8 constantly applies an elastic
force to the swing bar 7 to cause the swing bar 7 to swing
in the second direction. The motion of the swing bar 7 will
be described in detail later in reference to FIG. 18.

[0069] FIG. 10 is a perspective view showing a configu-
ration of the rail portion 70 of the swing bar 7. FIGS. 11A
and 11B are two-dimensional diagrams illustrating the con-
figuration of the rail portion 70, wherein FIG. 11A is a back
view and FIG. 11B is a bottom view.

[0070] As shown in FIGS. 10 and 11B, the rail portion 70
integrally has a flat-plate portion 700 extending along the
longitudinal direction thereof, first and second side plate
portions 701 and 702 rising upright respectively from both
edges of the flat-plate portion 700 which are the edges in a
lateral direction of the rail portion 70, a first flange portion
703 projecting from an end of the first side plate portion 701
in a direction parallel to the flat-plate portion 700, and a
second flange portion 704 projecting from an end of the
second side plate portion 702 in the direction parallel to the
flat-plate portion 700. The rail portion 70 of the swing bar 7
may be curved in a direction orthogonal to the flat-plate
portion 700 of the rail portion 70 or in the lateral direction
of the rail portion 70 depending on the shape or structure
inside the door panel, and the shape of the rail portion 70 is
appropriately set according to the shape or structure inside
the door panel.

[0071] The first and second flange portions 703 and 704
project inwardly so as to come close to each other. The rail
portion 70 has a squared U-shape when viewed in the
longitudinal direction thereof.

[0072] A portion of the window power feed wire 6 (indi-
cated by a phantom line in FIG. 11) routed between the
power supply connector 520 and the power feed connector
36 is arranged on the rail portion 70 along the longitudinal
direction. The window power feed wire 6 extending out of
the lower end of the rail portion 70 is connected to the power
supply connector 520, and the window power feed wire 6
extending out of the upper end of the rail portion 70 is
connected to the power feed connector 36.

[0073] An upper-end through-hole 70a used for attaching
the upper end cover 71 is formed on the rail portion 70 on
the upper end side. A lower-end through-hole 705 used for
attaching the lower end cover 72 is formed on the rail
portion 70 on the lower end side. A center through-hole 70¢
used for attaching the locking portion 73 is formed at the
center of the rail portion 70. Although the center through-
hole 70¢ is provided at the center of the rail portion 70, the
position of the center through-hole 70¢ may be changed
according to the mounting position of the locking portion 73.
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[0074] The rail portion 70 has a first fixing hole 700a and
a second fixing hole 7005 which are thrilled to fix the
window power feed wire 6 to the fiat-plate portion 700. The
first fixing hole 700a is provided between the upper-end
through-hole 70a and the center through-hole 70c¢, and the
second fixing hole 70056 is provided between the center
through-hole 70c¢ and the lower-end through-hole 706. Fix-
ing members (not shown) used for fixing the window power
feed wire 6 to the flat-plate portion 700 are fixed in the first
and second fixing holes 700a and 7005. Thus, the window
power feed wire 6 routed on the rail portion 70 is prevented
from being slack. Although two fixing holes, the first fixing
hole 700a and the second fixing hole 7005, are provided at
symmetric positions in the longitudinal direction of the rail
portion 70 in this example, the number of the fixing holes or
the positions thereof on the rail portion 70 may be changed
as needed.

[0075] The window power feed wire 6 is sandwiched
between the first and second side plate portions 701 and 702
and is inserted through an insertion portion 704 which is a
space extending in the longitudinal direction. In other words,
the window power feed wire 6 is routed between the upper
and lower ends of the rail portion 70 along the longitudinal
direction of the rail portion 70.

[0076] FIG. 12 is a perspective view showing a configu-
ration of the upper end cover 71 of the swing bar 7. FIGS.
13A to 13F are two-dimensional diagrams illustrating the
configuration of the upper end cover 71, wherein FIG. 13A
is a top view, FIG. 139 is a front view; FIG. 13C is a bottom
view, FIG. 13D is a left side view, FIG. 13E is a right side
view and FIG. 13F is a back view.

[0077] The upper end cover 71 is a resin member having
a substantially rectangular parallelepiped shape as a whole.
The upper end cover 71 has a wire support portion 711 for
supporting the window power feed wire 6 in tension, a space
710 as an exit for the window power feed wire 6 extending
out of the rail portion 70, and a sidewall portion 712
positioned so that the space 710 is sandwiched between the
wire support portion 711 and the sidewall portion 712.
[0078] The wire support portion 711 is formed so that an
end portion thereot'has an arc shape. This allows the window
power feed wire 6 to smoothly extend out of the upper end
cover 71. Thus, excessive bend and resulting wire breakage
are prevented at a portion where the window power feed
wire 6 extending out of the upper end cover 71 turns to
change the direction.

[0079] A fitting groove 71a for fitting the rail portion 70 is
formed on the bottom surface of the upper end cover 71. The
upper end cover 71 also has an upper-end fitting portion 713
which is fitted to the upper-end through-hole 70a of the rail
portion 70. When attaching the upper end cover 71 to the rail
portion 70, the upper-end fitting portion 713 of the upper end
cover 71 is fitted to the upper-end through-hole 70a of the
rail portion 70 only by sliding the upper end of the rail
portion 70 into the fitting groove 71a of the upper end cover
71, hence, easy assembly. In case that the swing bar 7 is
formed of a resin, it is possible to integrally mold the upper
end cover 71 and the rail portion 70 of the swing bar 7.
[0080] FIG. 14 is a perspective view showing a configu-
ration of the locking portion 73 of the swing bar 7. FIGS.
15A to 15D are two-dimensional diagrams illustrating the
configuration of the locking portion 73, wherein FIG. 15A is
a front view, FIG. 15B is a bottom view, FIG. 15C is a back
view and FIG. 15D is a right side view.
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[0081] The locking portion 73 is a resin member and
integrally has a main body 730 having a squared U-shaped
cross section, and a temporary holding portion 731 locked to
the protrusion 35 of the carrier plate 3 in the initial state
which is immediately after installing the window regulator
1 to the door panel.

[0082] The main body 730 has a flat-plate portion 730a
having the temporary holding portion 731 on the outer
surface, first and second wall portions 7306 and 730c¢, and
first and second claw portions 730d and 730e. A space
between the first and second claw portions 7304 and 730e is
formed as an opening 73a.

[0083] As shown in FIGS. 15B and 15C, a center fitting
portion 732 to be fitted to the center through-hole 70¢ of the
rail portion 70 is provided on the inner surface of the
flat-plate portion 730a. The center fitting portion 732 pro-
trudes in a raised manner from the inner surface of the
flat-plate portion 730a. The locking portion 73 is positioned
with respect to the rail portion 70 by fitting the center fitting
portion 732 of the locking portion 73 to the center through-
hole 70c¢ of the rail portion 70.

[0084] When attaching the locking portion 73 to the rail
portion 70, the center fitting portion 732 of the locking
portion 73 is fitted to the center through-hole 70¢ of the rail
portion 70 while elastically deforming the first and second
wall portions 7305 and 730c of the locking portion 73 so that
the opening 73a of the locking portion 73 is widened. The
locking portion 73 is thereby attached to the rail portion 70.
[0085] In this state, the inner surfaces of the first and
second claw portions 7304 and 730e¢ of the locking portion
73 are in contact with the outer surfaces of the first and
second flange portions 703 and 704 of the rail portion 70,
which prevents the locking portion 73 from slipping out of
the rail portion 70 in a direction orthogonal to the flat-plate
portion 730a.

[0086] FIGS. 16A and 16B are perspective views showing
a configuration of the lower end cover 72 of the swing bar
7. FIGS. 17A to 17E are two-dimensional diagrams illus-
trating the configuration of the lower end cover 72, wherein
FIG. 17A is a top view, FIG. 17B is a front view, FIG. 17C
is a bottom view, FIG. 17D is a right side view and FIG. 17E
is a back view.

[0087] The lower end cover 72 is a resin member and has
a rail support portion 720 for supporting the rail portion 70
of which lower end is fitted thereto, an attached portion 721
located at the lower end of the rail support portion 720 and
rotatably attached to the drum housing 53, and a window
power feed wire-exit portion 723 from which the window
power feed wire 6 routed along the rail portion 70 extends
out toward the power supply connector 520. A lower-end
fixing hole 725 used for fixing the window power feed wire
6 to the lower end cover 72 is formed on the window power
feed wire-exit portion 723 of the lower end cover 72, and a
fixing member (not shown) used for fixing the window
power feed wire 6 is fixed in the lower-end fixing hole 725.
[0088] The rail support portion 720 of the lower end cover
72 has a fitting hole 720a to which the lower end of the rail
portion 70 is fitted.

[0089] The window power feed wire-exit portion 723 of
the lower end cover 72 is a groove which is a recess on a
surface of the rail support portion 720 facing the rail portion
70. At the window power feed wire-exit portion 723, the
window power feed wire 6 is inserted from an insertion
entrance 723a which is an opening on the upper surface of
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the rail support portion 720, and the window power feed
wire 6 extends out from an exit 7235 formed on a side
surface of the rail support portion 720.

[0090] The attached portion 721 of the lower end cover 72
is provided with the stopper 721a to be inserted into the
through-hole 535a of the base portion 535 of the drum
housing 53, a cylindrical housing portion 7215 for accom-
modating the elastic member 8, an insertion hole 721¢ which
is in communication with the housing portion 7215 and into
which the shaft portion 536 of the drum housing 53 is
inserted, and a spring locking groove 721d locking the other
end of the elastic member 8. The elastic member 8 is coupled
to the shaft portion 536 of the drum housing 53 at one end
and is locked in the spring locking groove 7214 of the lower
end cover 72 at the other end.

[0091] A lower-end fitting portion 724 to be fitted to the
lower-end through-hole 705 of the rail portion 70 is provided
on the lower end cover 72. This facilitates the positioning of
the lower end cover 72 with respect to the rail portion 70. In
case that the swing bar 7 is formed of a resin, it is possible
to integrally mold the lower end cover 72 and the rail portion
70 of the swing bar 7.

[0092] The stopper 721a of the lower end cover 72 is
arranged movable in the through-hole 535abetween one end
and the other end in the circumferential direction thereof. In
other words, the lower end cover 72 swings in a range in
which the stopper 721a thereof moves in the through-hole
535a of the drum housing 53.

[0093] (Motion of the Window Regulator)

[0094] Next, motion of the window regulator 1 will be
described in reference to FIG. 18. FIGS. 18A to 18D are
explanatory diagrams illustrating motion of the window
regulator 1, particularly, motion of the swing bar 7 with
movement of the carrier plate 3, wherein FIG. 18A shows
the temporarily held state, FIG. 18B shows the state imme-
diately after the carrier plate 3 started to move upward from
the temporarily held state, FIG. 18C shows the state in which
the carrier plate 3 is located at its top dead center, and FIG.
18D shows the state in which the carrier plate 3 is located at
its bottom dead center. In FIGS. 18A to 18D, illustration of
the window 90 is omitted for convenience of explanation.

[0095] Here, the top dead center is the position of the
carrier plate 3 with respect to the guide rail 2 when the
window 90 is fully closed, and the bottom dead center is the
position of the carrier plate 3 with respect to the guide rail
2 when the window 90 is fully opened. In addition, the initial
state means, e.g., a state immediately after the window
regulator 1 is attached to the door panel.

[0096] In the temporarily held state, the swing bar 7 is in
the third position/orientation and extends along the longi-
tudinal direction of the guide rail 2, as shown in FIG. 18A.
In this state, engagement between the protrusion 35 of the
carrier plate 3 and the temporary holding portion 731 of the
locking portion 73 of the swing bar 7 keeps the swing bar 7
in the third position/orientation. This reduces the size of the
window regulator 1 in the vehicle longitudinal direction,
thereby preventing the swing bar 7 from coming into contact
with other components at the time of installing the window
regulator 1 to the door panel.

[0097] The window power feed wire 6 is connected to the
power feed connector 36 of the carrier plate 3 at one end and
to the power supply connector 520 of the motor housing 52
at the other end.
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[0098] In more detail, the window power feed wire 6
extending out of the power feed connector 36 is inserted into
the upper end cover 71 of the swing bar 7, is routed along
the rail portion 70, and exits from the exit 7235 of the lower
end cover 72. The window power feed wire 6 extending out
from the exit 72354 is routed to the power supply connector
520 along the side portion of the drum housing 53.

[0099] In the initial state, the window power feed wire 6
routed between the power feed connector 36 and the upper
end cover 71 of the swing bar 7 is slack, and in this state, no
tension is applied to the window power feed wire 6.

[0100] As shown in FIG. 18B, when the carrier plate 3
moves upward, the protrusion 35 of the carrier plate 3 is
disengaged from the temporary holding portion 731 of the
locking portion 73 of the swing bar 7, and the swing bar 7
swings in the second direction from the third position/
orientation due to the elastic force of the elastic member 8.
This releases the temporarily held state. Although the
example when moving up the carrier plate 3 is described in
reference to FIG. 18B, it is possible to release the tempo-
rarily held state by moving down the carrier plate 3.

[0101] At this time, since the swing bar 7 swings in the
second direction by the length of slack of the window power
feed wire 6, the slack of the window power teed wire 6 is
removed and tension is applied to the window power feed
wire 6. As such, in the first embodiment, the carrier plate 3
and the swing bar 7 are set in the temporarily held state as
the initial state and, when the carrier plate 3 moves upward
from the initial state by a certain amount, the temporarily
held state is automatically released and tension is applied to
the window power feed wire 6. In more detail, tension is
applied to the window power feed wire 6 between the fixing
member provided on the carrier plate 3 to fix the window
power feedwire 6 and the fixing member fixed in the first
fixing hole 700a of the swing bar 7 to fix the window power
feed wire 6.

[0102] The elastic force of the elastic member 8 in the
second direction is set so that oscillation of the swing bar 7
due to the elastic force does not impede upward movement
of the carrier plate 3.

[0103] When the carrier plate 3 further moves upward
from the state shown in FIG. 18B while the window power
feed wire 6 is in tension, the force of moving up the carrier
plate 3 is transferred to the swing bar 7 via the window
power feed wire 6. Thus, the swing bar 7 swings in the first
direction due to the upward movement of the carrier plate 3.

[0104] As such, when the carrier plate 3 moves upward,
the swing bar 7 receiving an elastic force of the elastic
member 8 is pivoted in the first direction by the carrier plate
3 and tension is applied to the window power feed wire 6,
hence, the window power feed wire 6 does not become
slack.

[0105] Then, when the carrier plate 3 is located at the top
dead center, the swing bar 7 is in the first position/orienta-
tion., as shown in FIG. 18C. Also in this state, since the
swing bar 7 constantly receives the elastic force in the
second direction from the elastic member 8, the window
power feed wire 6 is kept in tension and the slack of the
window power feed wire 6 is prevented.

[0106] When the carrier plate 3 moves downward, the
swing bar 7 swings in the second direction with downward
movement of the carrier plate 3 since the swing bar 7
constantly receives the elastic force in the second direction
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from the elastic member 8. Thus, the window power feed
wire 6 is kept in tension and the window power feed wire 6
does not become slack.

[0107] Then, when the carrier plate 3 is located at the
bottom dead center, the swing bar 7 is in the second
position/orientation., as shown in FIG. 18D. Also in this
state, since the swing bar 7 constantly receives the elastic
force in the second direction from the elastic member 8, the
window power feed wire 6 is kept in tension and the slack
of the window power feed wire 6 is prevented.

[0108] In the first embodiment described above, by pro-
viding the swing bar 7 with the window power feed wire 6
arranged thereon along the longitudinal direction and the
elastic member 8 for applying an elastic force in the second
direction to the swing bar 7, the swinging force of the swing
bar 7 in the second direction is converted into tension of the
window power feed wire 6 and the slack of the window
power feed wire 6 is removed. This prevents a phenomenon
in which, e.g., the window power feed wire 6 comes into
contact with other components inside the door panel and
makes noise when closing the door, which would happen
when the window power feed wire 6 is slack.

[0109] In the first embodiment, since it is configured that
the carrier plate 3 and the swing bar 7 are connected via the
window power feed wire 6 and the swing bar 7 constantly
receives the elastic force in the second direction, tension is
constantly applied to the window power feed wire 6. That is,
with the vertical movement of the carrier plate 3, the swing
bar 7 swings in a direction of applying tension to the window
power feed wire 6. This eliminates necessity of a compli-
cated structure such as a wire reel used in the window
regulator described in JP H1/154788U, and it is possible to
remove the slack of the window power feed wire 6 with a
simple structure.

[0110] Meanwhile, power could be wirelessly supplied to
the window 90, but in this case, power to be supplied is large
and this leads to an increase in size of the entire device. The
first embodiment using a wired power supply means does
not lead to such an increase in size.

[0111] In addition, in the first embodiment, the window
power feed wire 6 can be routed only by connecting the
window power feed wire 6 to the power supply connector
520 and the power feed connector 36 and attaching a portion
of'the window power feed wire 6 to the swing bar 7. That is,
work of, e.g., taking up the window power feed wire 6 is not
necessary unlike the wire reel in JP H1/154788U, and it is
thus easy to route the window power feed wire 6.

Second Embodiment

[0112] Next, a window regulator 1A in the second embodi-
ment will be described in reference to FIG. 19. FIGS. 19A
to 19C are explanatory diagrams illustrating motion of the
window regulator 1A, particularly, motion of the swing bar
7 with movement of the carrier plate 3, wherein FIG. 19A
shows the state in which the carrier plate 3 is located at the
bottom dead center, FIG. 1913 shows the state in which the
carrier plate 3 is located at an intermediate position between
the top dead center and the bottom dead center, and FIG.
19C shows the state in which the carrier plate 3 is located at
the top dead center. In FIGS. 19A to 19C, illustration of the
window 90 is omitted for convenience of explanation.
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[0113] The window regulator 1A in the second embodi-
ment has the same configuration as the window regulator 1
in the first embodiment, except the mounting position of the
swing bar 7.

[0114] The swing bar 7 in the second embodiment is
configured such that the lower end cover 72 as a swingably
supported portion is arranged on the carrier plate 3. In the
second embodiment, the swing bar 7 is swingable between
the first position/orientation, which corresponds to the bot-
tom dead center of the carrier plate 3 and at which the swing
bar 7 extends along the longitudinal direction of the guide
rail 2, and the second position/orientation, which corre-
sponds to the top dead center of the carrier plate 3 and at
which the swing bar 7 is inclined at 90° in the second
direction from the first position/orientation and extends
along the horizontal direction. Although the predetermined
angular range between the first position/orientation and the
second position/orientation is about 90° in the second
embodiment, the swingable angular range of the swing bar
7 is not limited thereto and is changed as needed.

[0115] The window power feed wire 6 extending out of the
power feed connector 36 of the carrier plate 3 is inserted into
the lower end cover 72 of the swing bar 7 and is routed along
the rail portion 70. The window power feed wire 6 routed on
the rail portion 70 extends out of the upper end cover 71,
passes a fixing member (described later) provided to fix the
window power feed wire 6 to the pulley bracket 21, is then
routed along the longitudinal direction of the guide rail 2
toward the lower end of the guide rail 2 while being
supported by a guide rail support portion (not shown) on a
surface of the guide rail 2 opposite to the surface on which
the carrier plate 3 slides, and is connected to the power
supply connector 520 of the motor housing 52. The pulley
bracket 21 has a bracket fixing hole 22 used for fixing the
window power feed wire 6 to the pulley bracket 21, and the
fixing member (not shown) for fixing the window power
feed wire 6 is fixed in the bracket fixing hole 22. Further-
more, the pulley bracket 21 has a bracket wire support
portion 23 which is formed in an arc shape to support the
window power feed wire 6 in tension. This allows the
window power feed wire 6 to smoothly extend out of the
pulley bracket 21. Thus, excessive bend and resulting wire
breakage are prevented at a portion where the window
power feed wire 6 extending out of the pulley bracket 21
turns to change the direction.

[0116] In the second embodiment, the elastic member 8
applies an elastic force to the swing bar 7 in the second
direction in which the upper end cover 71 moves away from
the guide rail 2.

[0117] When the carrier plate 3 is located at the bottom
dead center, the swing bar 7 is in the first position/orienta-
tion, as shown in FIG. 19A. In this state, since the swing bar
7 constantly receives the elastic force in the second direction
from the elastic member 8, the window power feed wire 6
is kept in tension and the slack of the window power feed
wire 6 is prevented. In more detail, tension is applied to the
window power feed wire 6 between the fixing member
provided on the pulley bracket 21 to fix the window power
feed wire 6 and the fixing member fixed in the first fixing
hole 700q of the swing bar 7 to fix the window power feed
wire 6.

[0118] As shown in FIG. 19B, when the carrier plate 3
moves upward, the swing bar 7 swings in the second
direction to maintain tension acting on the window power
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feed wire 6 between the upper end of the guide rail 2 and the
upper end cover 71 of the swing bar 7 since the swing bar
7 constantly receives the elastic force in the second direction
from the elastic member 8. Thus, tension is applied to the
window power feed wire 6 also during upward movement of
the carrier plate 3.

[0119] Then, when the carrier plate 3 is located at the top
dead center, the swing bar 7 is in the second position/
orientation, as shown in FIG. 19C. Also in this state, since
the swing bar 7 constantly receives the elastic force in the
second direction from the elastic member 8, the window
power feed wire 6 is kept in tension and the slack of the
window power feed wire 6 is prevented.

[0120] When the carrier plate 3 moves downward from the
top dead center, the swing bar 7 swings in the first direction
against the elastic force of the elastic member 8 due to
tension of the window power feed wire 6, and then, the
carrier plate 3 reaches the bottom dead center and the swing
bar 7 is back in the first position/orientation.

[0121] As such, in the second embodiment, with the
movement of the carrier plate 3, the swing bar 7 swings so
that tension is constantly applied to the window power feed
wire 6. Therefore, the second embodiment also provides the
same effects as the first embodiment.

Third Embodiment

[0122] Next, a window regulator 1B in the third embodi-
ment will be described in reference to FIG, 22. FIGS. 22A
to 22C are explanatory diagrams illustrating motion of the
window regulator 1B, particularly, motion of the swing bar
7 with movement of the carrier plate 3, wherein FIG. 22A
shows the state in which the carrier plate 3 is located at the
bottom dead center, FIG. 22B shows the state in which the
carrier plate 3 is located at an intermediate position between
the top dead center and the bottom dead center, and FIG.
22C shows the state in which the carrier plate 3 is located at
the top dead center. In FIGS. 22A to 22C, illustration of the
window 90 is omitted for convenience of explanation.
[0123] The window regulator 1B in the third embodiment
has the same configuration as the window regulator 1 in the
first embodiment, except the mounting position of the swing
bar 7.

[0124] The swing bar 7 in the third embodiment is con-
figured such that the lower end cover 72 as a swingably
supported portion is arranged on the pulley bracket 21
located on the upper end of the guide rail 2. The swing bar
7 is swingable between the first position/orientation, which
corresponds to the bottom dead center of the carrier plate 3
and is along the guide rail 2, and the second position/
orientation, which corresponds to the dead bottom dead
center of the carrier plate 3 and at which the swing bar 7 is
inclined at 90° from the first position/orientation and is away
from the guide rail 2 along the horizontal direction.
Although the predetermined angular range between the first
position/orientation. and the second position/orientation is
about 90° in the third embodiment, the swingable angular
range of the swing bar 7 is not limited thereto and is changed
as needed.

[0125] The window power feed wire 6 extending out of
the power feed connector 36 of the carrier plate 3 is inserted
into the upper end cover 71 of the swing bar 7, is routed
along the rail portion 70 and extends out of the lower end
cover 72. The window power feed wire 6 extending out of
the lower end cover 72 is routed from the upper end side of
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the guide rail 2 along the longitudinal direction of the guide
rail 2 toward the lower end of the guide rail 2 while being
supported by the guide rail support portion (not shown) on
the surface of the guide rail 2 opposite to the surface on
which the carrier plate 3 slides, and is connected to the
power supply connector 520 of the motor housing 52.
[0126] In the third embodiment, the elastic member 8
applies an elastic force to the swing bar 7 in the second
direction in which the upper end cover 71 moves away from
the guide rail 2.

[0127] When the carrier plate 3 is located at the bottom
dead center, the swing bar 7 is in the first position/orienta-
tion, as shown in FIG. 22A. In this state, since the swing bar
7 constantly receives the elastic force in the second direction
from the elastic member 8, the window power feed wire 6
is kept in tension and the slack of the window power feed
wire 6 is prevented. In more detail, tension is applied to the
window power feed wire 6 between the fixing member
provided on the carrier plate 3 to fix the window power feed
wire 6 and the fixing member fixed in the first fixing hole
700q of the swing bar 7 to fix the window power feed wire
6.

[0128] When the carrier plate 3 moves upward, the swing
bar 7 swings toward the second position/orientation due to
the elastic force of the elastic member 8 to maintain tension
acting on the window power feed wire 6 between the power
feed connector 36 of the carrier plate 3 and the upper end
cover 71 of the swing bar 7, shown in FIG. 22B.

[0129] When the carrier plate 3 further moves upward and
the carrier plate 3 reaches the top dead center, the swing bar
7 is in the second position/orientation, as shown in FIG,
22C, Also in this state, since the swing bar 7 constantly
receives the elastic force in the second direction from the
elastic member 8, the swing bar 7 is held in the second
position/orientation. Thus, the window power feed wire 6 is
kept in tension and the slack of the window power feed wire
6 is prevented.

[0130] When the carrier plate 3 located at the top dead
center moves downward, the swing bar 7 swings in the first
direction due to tension of the window power feed wire 6,
and then, the carrier plate 3 reaches the bottom dead center
and the swing bar 7 is back in the first position/orientation.
[0131] As such, in the third embodiment, with the move-
ment of the carrier plate 3, the swing bar 7 swings so that
tension is constantly applied to the window power feed wire
6. Therefore, the third embodiment also provides the same
effects as the first embodiment.

[0132] Although the embodiments of the invention have
been described, the invention according to claims is not to
be limited to the embodiments. For example, although the
example of applying the invention to the window regulator
1 of so-called lower end drive type with the drive unit 5
provided at the lower end of the guide rail 2 has been
described, it is not limited thereto. The invention is also
applicable to a delta-type window regulator having the drive
unit 5 separately from the guide rail 2, a window regulator
having the drive unit 5 attached to the middle of the guide
rail 2, a self-propelled window regulator with the drive unit
5 moving on the guide rail 2, and a dual rail window
regulator provided with two guide rails 2.

[0133] Also, although the examples of attaching the lower
end cover 72 of the swing bar 7 to the lower end side of the
guide rail 2, to the upper end side of the guide rail 2 and to
the carrier plate 3 have been described in the first to third
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embodiments, the mounting position of the swing bar 7 is
not limited thereto. For example, the lower end cover 72 of
the swing bar 7 may be attached to the drum housing 53 of
the drive unit 5 in a delta-type window regulator having the
drive unit 5 separately from the guide rail 2 or in a dual rail
window regulator. For example, the lower end cover 72 of
the swing bar 7 may be provided at the longitudinal center
of'the guide rail 2. In this case, the lower end cover 72 of the
swing bar 7 is attached to a bracket fixed to the guide rail 2.
[0134] Also, the swing bar 7 in the embodiments may be
provided with a positioning mechanism capable of position-
ing the upper end cover 71 with respect to the rail portion 70.
This positioning mechanism has the rail portion 70 having
plural positioning holes formed along the longitudinal direc-
tion and the upper end cover 71 capable of sliding on the rail
portion 70, and is configured that the upper end cover 71 is
slid on the rail portion 70 at the time of attaching the upper
end cover 71 to the rail portion 70, and the upper-end fitting
portion 713 of the upper end cover 71 is fitted to any of the
positioning holes on the rail portion 70. In other words,
according to the required length of the swing bar 7, the upper
end cover 71 is fixed to the rail portion 70 at a positioning
hole corresponding to the required length. As a result, it is
not necessary to manufacture the swing bar 7 for every size
of the window regulator 1, hence, versatility is enhanced.
Although slack of the window power feed wire 6 used for
supplying power to the window 90 is removed in the
embodiments, the intended use of the wire subjected to slack
removal is not limited thereto. For example, it is applicable
to remove slack of a communication wire used for trans-
mitting/receiving signals to/from the window 90.

[0135] Also, please note that all combinations of the
features described in the embodiments are not necessary to
solve the problem of the invention. The invention can be
appropriately modified and implemented without departing
from the gist thereof.

1. A window regulator, comprising:

a guide rail provided along an ascending/descending
direction of a window for a vehicle;

a carrier plate that slides on the guide rail and moves
together with e window;

a window power feed wire for supplying power to the
window;

a swing bar arranged to be swingable about the rotational
axis thereof that is along a width direction of the
vehicle; and

an eclastic member that generates an elastic force for
oscillation the swing bar in a predetermined direction;

wherein the window power feed wire is hung over the
swing bar, and a tension is applied to the window power
feed wire by oscillation of the swing bar due to the
elastic force of the elastic member.

2. The window regulator according to claim 1, wherein
the window power feedwire is routed between the upper and
lower ends of the swing bar along the longitudinal direction
of the swing bar.

3. The window regulator according to claim 1, wherein a
swingable supported end of the swing bar is provided on the
lower end side of the guide rail.

4. The window regulator according to claim 1, wherein a
swingably supported end of the swing bar is provided on the
upper end side of the guide rail.
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5. The window regulator according to claim 1, wherein a
swingably supported end of the swing bar is provided on the
carrier plate.



