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(54) OBJECT MOVING DEVICE

(67)  The present invention achieves an object mov-
ing device including a direction-changing portion for
which strength is ensured with a simple structure. The
object moving device includes: a drive section; a carrier
plate; a guide member guiding the carrier plate; a cable
connected to the carrier plate and transmitting a driving
force of the drive section to the carrier plate; and a direc-
tion-changing member attached to the guide member.
The direction-changing member includes the direc-
tion-changing portion changing a direction of the cable,
a support portion supporting the direction-changing por-
tion, and arigid portion provided with the support portion.
The guide member includes an attachment portion to
which the direction-changing member is attached. The
attachment portion includes a first fitting portion regulat-
ing movement of the direction-changing member in a di-
rectionin which the guide member extends, and a second
fitting portion allowing the movement of the direc-
tion-changing member in the direction in which the guide
member extends and regulating movement of the direc-
tion-changing member in a direction perpendicular to the
direction in which the guide member extends. The direc-
tion-changing member is fixed to the attachment portion
by winding of the cable around the direction-changing
member and application of tension in a state in which the
direction-changing member is attached to the attachment
portion.
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Description
Technical Field

[0001] The presentinvention relates to an object mov-
ing device.

Background Art

[0002] Inan objectmoving device thatmoves an object
such as a window glass, a cable attached to the object
is used in order to transmit a driving force. This cable is
usually connected to a carrier plate attached to the object
to be moved (hereinafter, referred to as "movement ob-
ject") and a drive section, and is routed such that a di-
rection in which the cable extends (hereinafter, referred
to as "cable extending direction") is changed by a direc-
tion-changing portion such as a pulley.

[0003] Since aload when moving the object by driving
of the drive section is applied to the direction-changing
portion around which the cable is wound and which
changes the cable extending direction, a portion support-
ing the direction-changing portion requires strength to
prevent the direction-changing portion from coming off.
For example, in a window regulator disclosed in Patent
Literature (hereinafter, referred to as PTL) 1, an attempt
to improve the strength is made through provision of a
rib in a portion to which a pulley serving as the direction-
changing portion is fixed.

Citation List
Patent Literature
[0004]

Japanese
2014-043696

PTL 1

Patent  Application Laid-Open  No.

Summary of Invention
Technical Problem

[0005] The window regulator of PTL 1 requires a com-
plicated rib structure to be provided in addition to a range
corresponding to the direction-changing portion to en-
sure strength.

[0006] An object of the present invention is to provide
an object moving device including a direction-changing
portion for which strength is ensured with a simple struc-
ture.

Solution to Problem

[0007] The object moving device of the present inven-
tion includes:

a drive section;
a carrier plate to which a movement object is con-
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nected;

a guide member that guides the carrier plate;

a cable that is connected to the carrier plate and
transmits a driving force of the drive section to the
carrier plate; and

a direction-changing member attached to the guide
member, wherein

the direction-changing member includes a direction-
changing portion that changes a direction of the ca-
ble, a support portion supporting the direction-
changing portion, and a rigid portion provided with
the support portion,

the guide member includes an attachment portion to
which the direction-changing member is attached,
the attachment portion includes a first fitting portion
that regulates movement of the direction-changing
member in a direction in which the guide member
extends, and a second fitting portion that allows the
movement of the direction-changing member in the
direction in which the guide member extends and
that regulates movement of the direction-changing
member in a direction perpendicular to the direction
in which the guide member extends, and

the direction-changing member is fixed to the attach-
ment portion by winding of the cable around the di-
rection-changing member and application of tension
in a state in which the direction-changing member is
attached to the attachment portion.

Advantageous Effects of Invention

[0008] According to the presentinvention, itis possible
to achieve an object moving device including a direction-
changing portion for which strength is ensured with a
simple structure.

Brief Description of Drawings
[0009]

FIG. 1 is a front view of a configuration of a main
portion of an object moving device according to an
embodiment of the present invention;

FIG. 2 is a rear view of the configuration of the main
portion of the object moving device according to the
embodiment of the present invention;

FIG. 3 is a side view of the configuration of the main
portion of the object moving device according to the
embodiment of the present invention;

FIG. 4 is a partial perspective view of a first direction-
changing member in the object moving device illus-
trated in FIG. 1;

FIG. 5is a partial perspective view of a state in which
the first direction-changing member is removed from
a guide member in the object moving device illus-
trated in FIG. 1;

FIG. 6 is a cross-sectional view in an arrow direction
taken along line A-A of FIG. 1;
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FIG. 7 is a cross-sectional view of Variation 1 of the
object moving device;

FIG. 8 is a cross-sectional view of Variation 2 of the
object moving device; and

FIG. 9 is a partial perspective view of Variation 2 of
the object moving device.

Description of Embodiment

[0010] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying drawings.

<Overall Configuration of Object Moving Device>

[0011] An object moving device is a device for moving
a carrier plate by transmitting a driving force of a drive
section to the carrier plate via a cable. The movement
object for the object moving device may be the carrier
plate itself or an object that is different from the object
moving device and is connected to the object moving
device.

[0012] Object moving device 1 of the present embod-
iment may be used in any device as long as the device
moves carrier plate 30, and can be used in a window
glass raising and lowering device or other devices. The
other devices to which object moving device 1 may be
applied include, for example, a device that raises and
lowers a window glass, a metal plate or a plate made of
aresin. As other opaque plates such as a plate made of
a resin, a plate capable of displaying a captured image
or the like, such as of a surrounding scenery similar to a
surrounding scenery visible through a glass, may be
used. Further, the other devices to which object moving
device 1 can be applied also include, for example, a walk-
ing assisting device that assists a pedestrian in walking
by raising and lowering a handle that the pedestrian
holds.

[0013] Forexample, object moving device 1 illustrated
in FIG. 1 is fixed between an inner panel and an outer
panel of a door of a vehicle, and is applied to a window
regulator or the like that raises and lowers a window of
the door (for example, a window glass). In the present
embodiment, the movement object is window glass W
supported by carrier plate 30. In a case where the appli-
cation example is a window regulator, a moving direction
of carrier plate 30 is an up-down direction defined by
using as a reference a raising and lowering direction of
window glass W, which is the movement object.

[0014] Asillustrated in FIG. 1 to FIG. 3, object moving
device 1 includes, in addition to carrier plate 30, drive
section 20, guide member 40, cable 60, first direction-
changing member 100, and second direction-changing
member 70. Note that, this configuration is applicable to
second direction-changing member 70 and an attach-
ment part of the guide member to which second direction-
changing member 70 is attached.

10

15

20

25

30

35

40

45

50

55

[Drive Section 20]

[0015] Drive section 20 moves carrier plate 30 upward
and downward via cable 60.

[0016] Drive section 20 moves carrier plate 30 by wind-
ing and unwinding cable 60.

[0017] Drive section 20 is connected to one end of ca-
ble 60, that is, one end of raising cable 62 and one end
of lowering cable 64 in the present embodiment, respec-
tively.

[0018] Inthe presentembodiment, drive section 20 in-
cludes motor 22 that is electrically driven, drum 24, and
a power transmission section (not illustrated) that trans-
mits rotational motion of motor 22 to drum 24, such as a
worm gear, for example. Drive section 20 rotationally
drives motor 22 in a forward direction and in a backward
direction, and drum 24 rotates in the forward direction
and in the backward direction by the rotational driving.
[0019] In the present embodiment, drive section 20 is
held, between one end and another end of guide member
40, by drive section-fixing portion 46 provided in guide
member 40. In the rotational driving of motor 22, drum
24 rotates in the forward direction and in the backward
direction. The one ends (in this case, the respective one
ends) of raising cable 62 and lowering cable 64 are con-
nected to drum 24 in which raising cable 62 and lowering
cable 64 are wound in opposite directions to each other.
[0020] Drum 24 winds raising cable 62 by the rotation
in the forward direction or in the backward direction to
pull raising cable 62, or winds lowering cable 64 thereby
to pull lowering cable 64. Drum 24 unwinds lowering ca-
ble 64 when drum 24 winds raising cable 62, and unwinds
raising cable 62 when drum 24 winds lowering cable 64.
In the present embodiment, drive section 20 is provided
between one end portion 42 and another end portion 44
of guide member 40, but may be provided in another end
portion 44 of guide member 40. Further, in a configuration
in which first direction-changing member 100 is provided
not in one end portion 42, but in another end portion 44
in guide member 40, drive section 20 can also be pro-
vided in one end portion 42 of guide member 40. Fur-
thermore, drive section 20 is provided in guide member
40 inthe presentembodiment, but may be disposed away
from guide member 40.

[Carrier Plate 30]

[0021] Although the movement object is connected to
carrier plate 30, carrier plate 30 itself may be the move-
ment object.

[0022] Carrier plate 30 is moved by drive section 20
via cable 60. In a case where the movement object is
connected to carrier plate 30, carrier plate 30 moves the
movement object.

[0023] In the present embodiment, carrier plate 30 is
fitted into guide member 40, and is guided by guide mem-
ber 40 to move upward and downward. Carrier plate 30
is fitted into rail portion 41 extending between a side of
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the one end and a side of the other end of guide member
40, and is freely movable along rail portion 41. Carrier
plate 30 is movable upward and downward by being guid-
ed by rail portion 41.

[0024] In the present embodiment, carrier plate 30
holds a lower end portion of window glass W, and is guid-
ed along guide member 40 (specifically, rail portion 41
of guide member 40) in the raising and lowering direction
of window glass W.

[0025] Carrier plate 30 moves between a side of one
end portion 42 (the side of the upper end in FIG. 1) and
a side of another end portion 44 (the side of the lower
end in FIG. 1) of guide member 40, and moves window
glass W, which is the movement object.

[Cable 60]

[0026] Cable 60 is a member that moves carrier plate
30 in the up-down direction indicated by an arrow in FIG.
1.

[0027] Cable 60 is moved by a driving force of drive
section 20.

[0028] Cable 60 is a long member that connects drive
section 20 and carrier plate 30, and transmits the driving
force generated by drive section 20 to carrier plate 30.
[0029] Cable 60 moves carrier plate 30 in the up-down
direction by converting the driving force of drive section
20 into a tensile force to pull carrier plate 30.

[0030] Ascable60,forexample, awireformed by twist-
ing a plurality of at least one of metal element wires and
resin fiber element wires can be used.

[0031] Cable 60 has flexibility enabling the direction of
cable 60 to be changed by first direction-changing mem-
ber 100 and second direction-changing member 70, for
example.

[0032] Cable60is linearly disposed, in a state in which
tension is applied thereto, in a region between drive sec-
tion 20 and first direction-changing member 100, in a
region between first direction-changing member 100 and
carrier plate 30, in a region between carrier plate 30 and
second direction-changing member 70, and in a region
between second direction-changing member 70 and
drive section 20, for example. By the movement of cable
60 in the up-down direction, carrier plate 30 moves in the
up-down direction in conjunction with the driving of drive
section 20.

[0033] Specifically, cable 60 includes raising cable 62
and lowering cable 64.

[0034] Raising cable 62 pulls carrier plate 30 upward.
Raising cable 62 is connected to carrier plate 30 at an-
other end of raising cable 62, is wound around direction-
changing portion (a pulley in the present embodiment)
110 of first direction-changing member 100 above, and
is connected to drum 24 of drive section 20 at one end
of raising cable 62.

[0035] Lowering cable 64 pulls carrier plate 30 down-
ward. Lowering cable 64 is connected to carrier plate 30
at another end of lowering cable 64, is wound around
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second direction-changing member 70 (for example, a
pulley) below, and is connected to drum 24 of drive sec-
tion 20 at one end of lowering cable 64.

[Guide Member 40]

[0036] Guide member 40 guides the movement of car-
rier plate 30, and movably supports carrier plate 30. In
guide member 40, a rotation regulation portion, such as
a rib, that restrains carrier plate 30 from rotating in an
axial direction of guide member 40, is provided in a lon-
gitudinal direction, that is, in an extending direction of
guide member 40. Rail portion 41 is formed by the rotation
regulation portion.

[0037] Guide member 40 supports carrier plate 30
such that carrier plate 30 is capable of being raised and
lowered along the extending direction of guide member
40 (a direction in which guide member 40 extends).
[0038] In the present embodiment, guide member 40
is formed of a resin material, and the weight of guide
member 40 is reduced compared to a conventional guide
rail made of a metal.

[0039] Guide member 40 is formed in a curved shape
as a whole such that a central portion thereof between
one end portion 42 and another end portion 44 protrudes
on a side of one surface, in this case, a surface on which
carrier plate 30 is disposed.

[0040] In the present embodiment, guide member 40
includes drive section-fixing portion 46 that fixes drive
section 20 at a position deviated in the width direction of
rail portion 41 from the position of rail portion 41 extending
in the longitudinal direction. Guide member 40 is dis-
posed such that rail portion 41 extends in the up-down
direction. The width direction described here is adirection
perpendicular to the extending direction of guide member
40, more specifically, the left-right direction of object mov-
ing device 1 corresponding to the width direction of the
movement object.

[0041] Further, attachment portion 420 to which first
direction-changing member 100 is attached is provided
on the side of one end portion 42 (here, the side of the
upper end) of guide member 40, and second direction-
changing member 70 is attached on the side of another
end portion 44 (here, the side of the lower end) of guide
member 40. Drive section-fixing portion 46 is disposed
between one end portion 42 and another end portion 44.
[0042] Drive section-fixing portion 46 is disposed be-
tween one end portion 42 and another end portion 44 in
the extending direction, and away from rail portion 41 in
the width direction of rail portion 41.

[0043] Indrive section-fixing portion 46, drum 24 is pro-
vided to be rotatable by the driving of motor 22.

[0044] Note that, in the present embodiment, all of the
extending direction of guide member 40 and the moving
directions of raising cable 62 and lowering cable 64 are
up-down directions in accordance with the movement of
carrier plate 30 in the up-down direction, but are not lim-
ited thereto. When the moving direction of carrier plate
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30 is a direction different from the up-down direction, the
extending direction of guide member 40 and the moving
directions of raising cable 62 and lowering cable 64 may
be any directions such as left-right directions, for exam-
ple. These moving directions can be appropriately set
depending on the moving direction of the movement ob-
ject.

[0045] Second direction-changing member 70 is at-
tached on the side of another end portion 44. Specifically,
a pulley shaft freely rotatably supporting the pulley that
is second direction-changing member 70 is attached to
another end portion 44. By fixing of the pulley shaft to
another end portion 44, the pulley of second direction-
changing member 70 is freely rotatably attached to guide
member 40, and the moving direction of lowering cable
64 wound around the pulley is changed.

[0046] As illustrated in FIG. 4 to FIG. 6, attachment
portion 420 attaches first direction-changing member
100 to guide member 40. FIG. 4 is a partial perspective
view of first direction-changing member 100 in object
moving device 1 illustrated in FIG. 1. FIG. 5 is a partial
perspective view of a state in which first direction-chang-
ing member 100 is removed from guide member 40 in
object moving device 1 illustrated in FIG. 1. FIG. 6 is a
cross-sectional view in an arrow direction taken along
line A-A of FIG. 1. Note that, illustration of raising cable
62is omitted in FIG. 4 to FIG. 6 forconvenience. Similarly,
illustration of raising cable 62 is omitted in FIG. 7 to FIG.
9 as well.

[0047] First direction-changing member 100 is at-
tached to attachment portion 420 by movement of rigid
portion 130 of first direction-changing member 100,
which is a first direction-changing member, from a posi-
tion apart in the extending direction of guide member 40
to be fitted into attachment portion 420.

[0048] Attachment portion 420 is provided to allow first
direction-changing member 100 to be fitted into attach-
ment portion 420 from above.

[0049] Attachment portion 420 includes first fitting por-
tion 422 and second fitting portion 424, and is fitted into
first direction-changing member 100 at first and second
fitting portions 422 and 424 described above.

[0050] First fitting portion 422 regulates relative move-
ments of guide member 40 and first direction-changing
member 100 in the extending direction of guide member
40.

[0051] When first direction-changing member 100 is
moved in one direction and attachment portion 420 is
attached thereto, first fitting portion 422 is fitted into a
fitted portion (a first fitted portion) that is a part of first
direction-changing member 100 to regulate the move-
ment of first direction-changing member 100 in the one
direction.

[0052] In the present embodiment, first fitting portion
422 is a groove portion opening upward and provided in
an upper end portion that is one end portion 42 of guide
member 40. Movement regulation portion 134 of first di-
rection-changing member 100 is inserted and fitted into
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the groove portion to regulate the movement of first di-
rection-changing member 100 in the one direction with
respect to guide member 40. Note that, end surface por-
tion 1342 of first direction-changing member 100 abuts
on end surface 42a in one end portion 42 of guide mem-
ber 40 between first fitting portion 422 and second fitting
portion 424 to regulate movement of end surface portion
1342 in the one direction.

[0053] In the present embodiment, second fitting por-
tion 424 is provided on a surface of a side, to which the
movement object is connected, of carrier plate 30, and
in a U-shaped peripheral wall portion opening upward.
By insertion of rigid portion-main body 132 of rigid portion
130 into the U-shaped peripheral wall portion in the one
direction, rigid portion-main body 132 is fitted, upon in-
sertion, into both side wall portions of the peripheral wall
portion in the left-right direction, and thus, movement of
rigid portion-main body 132 in the left-right direction is
regulated. Further, upon the insertion into the U-shaped
peripheral wall portion, rigid portion-main body 132 is fit-
ted into a curved wall portion of the peripheral wall portion
in the one direction, and thus, movement of rigid portion-
main body 132 in the one direction is regulated. In the
present embodiment, second fitting portion 424 corre-
sponds to the both side wall portions of the peripheral
wall portion. The peripheral wall portion includes a U-
shaped groove formed therein. Second fitting portion 424
is fitted into rigid portion 130 by insertion of both side end
portions in the width direction of rigid portion 130 into the
groove provided in the both side wall portions of the pe-
ripheral wall portion. Second fitting portion 424 may in-
clude a bottom-shaped portion of the U-shape of the pe-
ripheral wall portion.

[0054] In the inside the peripheral wall portion of sec-
ond fitting portion 424, abutting surface portion 426 is
provided.

[0055] Abutting surface portion 426 is provided along
at least the inside of the peripheral wall portion in one
end portion 42, and functions as a plane supporting rigid
portion 130 in a state in which first direction-changing
member 100 is attached to attachment portion 420. On
the side of one end portion 42, guide member 40 includes
a space recessed in the width direction of guide member
40 with respect to second fitting portion 424, and is pro-
vided with abutting surface portion 426 as a bottom in
the width direction of guide member 40 of the space. In
the present embodiment, rigid portion-main body 132 of
rigid portion 130 abuts on abutting surface portion 426
to support rigid portion 130. Abutting surface portion 426
is provided with through-hole 426a. Even in a case where
support portion 120 such as a pulley shaft protrudes (for
example, caulking portion 124) on a side of arear surface
of rigid portion 130 (specifically, a rear surface of rigid
portion-main body 132) in first direction-changing mem-
ber 100 to be attached to attachment portion 420,
through-hole 426a makes it possible to attach first direc-
tion-changing member 100 to attachment portion 420
without allowing abutting surface portion 426 to interfere



9 EP 3 786 408 A1 10

with support portion 120.

[0056] Note that, the plane may be provided anywhere
as long as the plane is provided along second fitting por-
tion 424 and supports rigid portion 130 in a state in which
first direction-changing member 100 is attached to at-
tachment portion 420. For example, the plane may be a
wall surface of atleast one of both side walls of the groove
constituting first fitting portion 422.

[0057] The above-mentioned case may be configured
as in object moving device 1A illustrated in FIG. 7, for
example. FIG. 7 is a partial cross-sectional view of a con-
figuration of a main portion of object moving device 1A
that is Variation 1 of object moving device 1. In attach-
ment portion 420A provided in one end portion 42A of
guide member 40A having a function similar to that of
guide member 40, object moving device 1A includes both
side wall portions 4222 in which a groove is deepened
in first fitting portion 422A as a groove portion and which
extend in an extending direction of guide member 40A.
First fitting portion 422A described above makes it pos-
sible to accommodate auxiliary surface portion 1344A of
movement regulation portion 134 in which an area facing
rigid portion-main body 132A is widened in first direction-
changing member 100A. Thus, when direction-changing
member 100A is attached to attachment portion 420A,
attachment portion 420A is capable of supporting rigid
portion 130A of direction-changing member 100A with a
wide area of both side wall portions 4222.

[Direction-Changing Member (First Direction-Changing
Member 100, Second Direction-Changing Member 70)]

[0058] Direction-changing members (70, 100) illustrat-
ed in FIG. 1 to FIG. 6 change the moving direction of
cable 60 on guide member 40. As direction-changing
members (70, 100), a resin-made guide having elasticity
to guide cable 60 along a changing direction, a pulley or
the like is used, for example.

[0059] Direction-changing members (70, 100) are dis-
posed apart in the moving direction of carrier plate 30.
In the presentembodiment, direction-changing members
(70, 100) are provided on upper and lower end portions
42 and 44 of guide member 40, respectively.

[Second Direction-Changing Member 70]

[0060] In the present embodiment, lowering cable 64
extending from drum 24 toward the side of another end
(the lower end) portion 44 is wound around second di-
rection-changing member 70, and second direction-
changing member 70 changes the moving direction of
lowering cable 64. Second direction changing member
70 changes motion of pulling up a side of the one end of
lowering cable 64 connected to drum 24 upward to motion
of pulling down the side of the other end connected to
carrier plate 30 downward.

[0061] In the present embodiment, second direction
changing member 70 includes a pulley including a groove
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around which lowering cable 64 is wound, and a pulley
shaft that freely rotatably supports the pulley on a side
of a leading end. By fixing of a side of a base end of the
pulley shaft at a predetermined position of another end
portion 44 of guide member 40, second direction-chang-
ing member 70 is fixed to guide member 40.

[First Direction-Changing Member 100]

[0062] Inthe presentembodiment, raising cable 62 ex-
tending from drum 24 toward the side of one end (the
upper end) portion 42 is wound around first direction-
changing member 100, and first direction-changing
member 100 changes the moving direction of raising ca-
ble 62.

[0063] First direction-changing member 100 changes
motion of pulling down a side of the one end of raising
cable 62 connected to drum 24 downward to motion of
pulling up the side of the other end connected to carrier
plate 30 upward.

[0064] First direction-changing member 100 of the
present embodiment is fitted into and attached to guide
member 40.

[0065] As illustrated in FIG. 4 to FIG. 6, first direction-
changing member 100 is attached to attachment portion
420 provided in one end portion 42 of guide member 40.
[0066] First direction-changing member 100 includes
direction-changing portion 110 that changes the direction
of cable 60, support portion 120 supporting direction-
changing portion 110, and rigid portion 130 provided with
support portion 120.

[0067] Direction-changing portion 110 changes the di-
rection of cable 60. In the present embodiment, raising
cable 62 is wound around direction-changing portion 110
to change the moving direction of raising cable 62.
[0068] Inthe present embodiment, direction-changing
portion 110 includes the pulley as direction-changing por-
tion 110. The pulley is provided with a wire groove around
which cable 60 is wound. Specifically, two flanges having
the same shape are provided in disc outer periphery of
the pulley that is a disc-shaped member, and a small
diameter portion between these two flanges extends as
the wire groove in a circumferential direction. The pulley
is made of a resin, for example.

[0069] Support portion 120 supports direction-chang-
ing portion 110 such that direction-changing portion 110
is capable of changing the direction of cable 60, and freely
rotatably fixes direction-changing portion 110 to rigid por-
tion 130.

[0070] Since direction-changing portion 110 is the pul-
ley in the present embodiment, support portion 120 is a
pulley shaft rotatably supporting the pulley, freely rotat-
ably supports the pulley with respect to rigid portion 130,
and fixes the pulley to rigid portion 130.

[0071] The pulley shaftas supportportion 120 includes
a rod-shaped, columnar or cylindrical shaft portion, is
freely rotatably attached such that the pulley does not
come off in one end portion of the shaft portion, and is
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fixed to rigid portion 130 by insertion of a side of another
end portion of the shaft portion into a through-hole pen-
etrating rigid portion 130. In the present embodiment,
support portion 120 is strongly fixed to rigid portion 130
by caulking (corresponding to caulking portion 124) an-
other end portion of support portion 120 (shaft portion)
on arear side of a surface, on which support portion 120
is erected, in rigid portion 130.

[0072] Note that, in a case where direction-changing
portion 110 is a resin-made guide having elasticity, sup-
port portion 120 is ajoint part where the resin-made guide
and rigid portion 130 are joined. The joint part may be a
recessed and protruding fitting portion in which both are
fitted into each other or may be configured with a bonded
portion, a welded portion or a fastening portion such as
a screw, in which both are joined. In either case, the joint
part functions as a fixing portion that fixes the guide to
rigid portion 130.

[0073] Rigid portion 130 has a strength capable of re-
ceiving tension of cable 60, which is wound around di-
rection-changing portion 110, via support portion 120 and
withstanding the tension. Rigid portion 130 is configured
with, for example, a metal material or a resin material. In
the present embodiment, rigid portion 130 is formed in a
shape fittable into attachment portion 420 of guide mem-
ber 40 by processing a metal sheet. When rigid portion
130 is a metal sheet, the thickness thereof can be re-
duced as much as possible in a state of ensuring rigidity
for receiving the tension of cable 60 that is wound around
direction-changing portion 110.

[0074] Rigid portion 130 is attached by being fitted into
attachment portion 420 of guide member 40, thereby
mounting first direction-changing member 100 on guide
member 40.

[0075] The fitted state of rigid portion 130 with attach-
ment portion 420 is a state in which movement in a di-
rection opposite to the one direction is possible, but the
movement in the direction opposite to the one direction
is regulated by the tension of cable 60 wound around
direction-changing portion 110 of first direction-changing
member 100 attached to guide member 40.

[0076] The movement of rigid portion 130 in the direc-
tion opposite to the one direction is regulated by the ten-
sion of cable 60 that is wound around direction-changing
portion 110 in a state of being mounted on guide member
40.

[0077] In the present embodiment, rigid portion 130
includes rigid portion-main body 132 in which support
portion 120 is erected, and movement regulation portion
134 that regulates the movement of rigid portion-main
body 132 in the one direction when performing the mount-
ing.

[0078] In rigid portion-main body 132, support portion
120 is erected perpendicularly. Rigid portion-main body
132 includes planar portion 1321 abutting on abutting
surface portion 426, and is disposed facing direction-
changing portion 110. Direction-changing portion 110 is
freely rotatably fixed to rigid portion-main body 132 via
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support portion 120 that is erected.

[0079] In the present embodiment, rigid portion-main
body 132 is formed of a metal sheet, and protrusion por-
tion 1322 is formed in a central portion of rigid portion-
main body 132 so as to protrude toward a side of a front
surface and to be recessed on a side of a rear surface.
Protrusion portion 1322 is formed, for example, by
processing a metal substrate constituting rigid portion-
main body 132. Protrusion portion 1322 includes a
through-hole formed in the central portion. The other end
portion of support portion 120 is inserted into the through-
hole from the side of the front surface onto the side of
the rear surface of protrusion portion 1322. The other
end portion of support portion 120 is caulked on the side
of the rear surface of protrusion portion 1322 to be fixed
to rigid portion-main body 132. Caulking portion 124
formed by caulking in support portion 120 is disposed in
arecess of the side of the rear surface of protrusion por-
tion 1322. Thus, caulking portion 124 does not protrude
on the side of the rear surface with respect to planar
portion 1321 of rigid portion-main body 132. On the rear
surface of rigid portion-main body 132, the periphery of
protrusion portion 1322 functions as planar portion 1321,
and the entire surface thereof abuts on abutting surface
portion 426. In the width direction of guide member 40,
protrusion portion 1322 protrudes such that the position
of direction-changing portion 110 is apart from abutting
surface portion 426 rather than second fitting portion 424
being apart from abutting surface portion 426.

[0080] In the present embodiment, in a state in which
rigid portion-main body 132 is fitted into the U-shaped
peripheral wall portion as second fitting portion 424, an
end portion on a side of the one direction of rigid portion-
main body 132 is inserted and fitted into a cutout portion
of the curved wall portion of the U-shaped peripheral wall
portion. Further, in a state in which rigid portion-main
body 132 isfitted into second fitting portion 424, direction-
changing portion 110 is rotatably located at a position on
a side of a front surface with respect to the peripheral
wall portion of second fitting portion 424.

[0081] In the present embodiment, rigid portion-main
body 132 receives the tension of cable 60, which is trans-
mitted via direction-changing portion 110 and support
portion 120, with planar portion 1321 perpendicular to
support portion 120, and freely rotatably supports direc-
tion-changing portion 110.

[0082] Movement regulation portion 134 includes
movement regulation portion 134 that regulates the
movement of rigid portion-main body 132 in the one di-
rection when first direction-changing member 100 is
moved in the one direction to be attached to attachment
portion 420.

[0083] In the present embodiment, rigid portion 130
includes rigid portion-main body 132 formed by process-
ing of a metal sheet, and support portion 120 is erected
in rigid portion-main body 132. Further, in rigid portion-
main body 132, movement regulation portion 134 is
formed by being bent from one side portion of rigid por-
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tion-main body 132.

[0084] Movementregulation portion 134 is provided by
being bent from the one side portion of rigid portion-main
body 132, and includes end surface portion 1342 that
engages with one end portion 42 of guide member 40,
and auxiliary surface portion 1344 provided so as to face
rigid portion-main body 132 in end surface portion 1342.
[0085] Auxiliary surface portion 1344 and end surface
portion 1342 are formed in a U-shape with rigid portion-
main body 132. Auxiliary surface portion 1344 is a first
fitted portion that is fitted into first fitting portion 422 of
attachment portion 420, and rigid portion-main body 132
functions as a second fitted portion that is fitted into sec-
ond fitting portion 424 of attachment portion 420.
[0086] Rigid portion 130 is fitted into attachment por-
tion 420 by fitting of rigid portion-main body 132 into sec-
ond fitting portion 424 of attachment portion 420, fitting
of auxiliary surface portion 1344 into first fitting portion
422 of attachment portion 420, and engagement of end
surface portion 1342 with the end surface.

[Effect of Object Moving Device 1]

[0087] According to object moving device 1, first direc-
tion-changing member 100 includes direction-changing
portion 110 that changes the direction of raising cable
62, support portion 120 supporting direction-changing
portion 110, and rigid portion 130 provided with support
portion 120. Further, the guide rail that is guide member
40 includes attachment portion 420 to which first direc-
tion-changing member 100 is attached. Attachment por-
tion 420 includes first fitting portion 422 that regulates
the movement of first direction-changing member 100 in
the direction in which guide member 40 extends, and
second fitting portion 424 that allows the movement of
first direction-changing member 100 in the direction in
which guide member 40 extends and that regulates
movement of first direction-changing member 100 in a
direction perpendicular to the direction in which guide
member 40 extends.

[0088] Rigid portion 130 of first direction-changing
member 100 is fitted to one end portion 42 of guide mem-
ber 40 from above (see FIG. 5). Specifically, auxiliary
surface portion 1344 is inserted into first fitting portion
422 to cause end surface portion 1342 to abut on end
surface 42a, thereby causing movement regulation por-
tion 134 including end surface portion 1342 and auxiliary
surface portion 1344 to engage with one end (the upper
end) 42 of guide member 40. Further, rigid portion-main
body 132 of rigid portion 130 enters the peripheral wall
portion of second fitting portion 424 to abut on abutting
surface portion 426.

[0089] Thus, rigid portion 130 is fitted into attachment
portion 420 in a state in which the movement in the ex-
tending direction of guide member 40 and in the left-right
direction orthogonal to the extending direction is regulat-
ed, and first direction-changing member 100 is attached
to attachment portion 420. Thatis, it is possible to attach
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first direction-changing member 100 to guide member 40
only by fitting rigid portion 130 having a recessed shape
and supporting direction-changing portion 110 into the
protrusion portion of attachment portion 420 of guide
member 40 without directly providing the direction-
changing portion, such as the pulley, to be freely rotatable
with respect to guide member 40.

[0090] Further, in a state in which first direction-chang-
ing member 100 together with second direction-changing
member 70 and drive section 20 are attached to guide
member 40, cable 60 (raising cable 62 and lowering cable
64) is wound around first direction-changing member 100
and second direction-changing member 70.

[0091] In particular, winding of raising cable 62 around
first direction-changing member 100 and application of
tension thereto result in a state in which first direction-
changing member 100 is pressed to attachment portion
420 from above, the movement in the direction opposite
tothe one direction is regulated, and firstdirection-chang-
ing member 100 is fixed to guide member 40.

[0092] Specifically, as illustrated in FIG. 6, first direc-
tion-changing member 100 is in a state of being prevent-
ed from coming off by reception of the tension of cable
60 by upper end portion M1 of direction-changing portion
110 in contact with at least raising cable 62, portion M2
facing abutting surface portion 426 of the peripheral wall
portion, and both side portions M3 and M4 of the groove
of first fitting portion 422.

[0093] Thus, when first direction-changing member
100 is fixed to guide member 40, work of fixing guide
member 40 in order to regulate the movement of first
direction-changing member 100 in the opposite direction
is unnecessary and it is possible to improve assembla-
bility of object moving device 1.

[0094] Further,guide member40 is provided with abut-
ting surface portion 426 that is a plane along second fit-
ting portion 424, and abutting surface portion 426 sup-
ports rigid portion 130 in a state in which first direction-
changing member 100 is attached to attachment portion
420.

[0095] Abutting surface portion 426 is capable of surely
supporting first direction-changing member 100 by re-
ceiving the tension of cable 60 (in particular, raising cable
62) wound around direction-changing portion 110, which
is transmitted via direction-changing portion 110 and sup-
port portion 120, with an entire surface portion of abutting
surface portion 426, on which rigid portion-main body
132 of rigid portion 130 abuts.

[0096] Thus, first direction-changing member 100 is
fixed to guide member 40 only by attaching first direction-
changing member 100 to attachment portion 420 of guide
member 40 by fitting, and winding cable 60 around first
direction-changing member 100. Since first direction-
changing member 100 is attached to one end portion 42
that is the upper end portion and receives the tension of
cable 60 most in the present embodiment, first direction-
changing member 100 is strongly fixed to guide member
40 by receiving the tension of cable 60. Thus, itis possible
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to achieve an object moving device including a direction-
changing portion for which strength is ensured with a
simple structure.

[0097] Accordingly, in the object moving device such
as a window regulator, unlike a conventional configura-
tion in which a guide rail that is a guide member is made
of a resin instead of a metal in order to reduce weight, it
is not necessary to make a fastening portion where a
pulley is screwed in the guide rail larger than when the
guide rail is made of a metal in order to ensure the rigidity
for receiving the tension of the cable wound around the
pulley.

[0098] In the present embodiment, first direction-
changing member 100 is a direction-changing member
provided in one end portion 42 as the upper end portion
of guide member 40, but may be applied to second di-
rection-changing member 70. In this case, another end
portion 44 of guide member 40 may be configured to
include an attachment portion in a similar manner to the
configuration of one end portion 42, and a direction
changing member having a configuration similar to that
of first direction-changing member 100 may be attached
to the attachment portion.

[0099] Further, in the present embodiment, the one di-
rection that is the direction in which first direction-chang-
ing member 100 is attached to, that is, fitted into attach-
ment portion 420 provided in one end portion 42 of guide
member 40 is the direction from above along the extend-
ing direction of guide member 40 toward one end portion
42 as the upper end portion. However, the one direction
is not limited thereto as long as the one direction is a
direction in which the movement in the opposite direction
is regulated by the tension of the cable.

[0100] For example, the attachment portion of guide
member 40 may be configured such that first direction-
changing member 100 can be attached to end portion 42
from a direction other than an upward direction. Guide
member 40 is a guide rail having a curved shape, and
the cable that is routed therein is routed obliquely from
drive section 20 to second direction-changing member
70 and first direction-changing member 100, and is dis-
posed so as to be located on different planes in the thick-
ness direction of the guide rail. Accordingly, in the case
of a direction other than a direction along the routing di-
rection of the cable that is routed between second direc-
tion-changing member 70, first direction-changing mem-
ber 100, and drum 24 of drive section 20 in the guide rail,
it is possible to fit first direction-changing member 100
into one end portion 42 such that first direction-changing
member 100 is prevented from coming off by the tension
of the cable.

[0101] Further, although rigid portion 130 fixes support
portion 120 by caulking on the side of the rear surface of
protrusion portion 1322 formed in the central portion of
the metal sheet in the present embodiment, the config-
uration thereof is not limited thereto. The configuration
may be any as long as support portion 120 can be fixed
thereby. Rigid portion-main body 132 may be formed of
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a flat metal sheet as illustrated in FIG. 8 and FIG. 9.
[0102] FIG. 8 is a cross-sectional view of Variation 2
of the object moving device including the rigid portion-
main body formed of the flat metal sheet. FIG.9 is a partial
perspective view of Variation 2 of the same object moving
device.

[0103] Object moving device 1B illustrated in FIG. 8
and FIG. 9 has the same configuration as that of object
moving device 1 except the configurations of attachment
portion 420B and first direction-changing member 100B.
Accordingly, only parts in object moving device 1B illus-
trated in FIG. 8 and FIG. 9, which differ from the compo-
nents of object moving device 1, will be described, and
descriptions of the same components will be omitted by
giving the same reference signs to the same names.
[0104] In first direction-changing member 100B, rigid
portion 130B, unlike rigid portion 130, includes rigid por-
tion-main body 132B that is a flat sheet.

[0105] Rigid portion-main body 132B includes a
through-hole formed in a central portion. Another end
portion of support portion 120B is inserted into the
through-hole from a side of a front surface onto a side of
a rear surface of rigid portion-main body 132B.

[0106] The other end of support portion 120B includes
caulking portion 124 by being caulked on the side of the
rear surface of rigid portion-main body 132B, and support
portion 120B is fixed to rigid portion-main body 132B via
caulking portion 124 described above. Caulking portion
124 protrudes on the side of the rear surface of rigid por-
tion-main body 132B. The rear surface of rigid portion-
main body 132B functions as planar portion 1321B abut-
ting on abutting surface portion 426B.

[0107] In attachment portion 420B in guide member
40B (specifically, one end portion 42B) to which direction-
changing member 100B is attached, on the other hand,
slit 426b opening on a side of the one direction is formed
in abutting surface portion 426B within a peripheral wall
portion that is second fitting portion 424.

[0108] Withinslit426b, caulking portion 124 protruding
on the side of the rear surface of rigid portion-main body
132B is disposed.

[0109] The above configuration enables rigid portion-
main body 132B to be disposed in a state of abutting on
abutting surface portion 426B by disposition of caulking
portion 124 within slit 426b when direction-changing
member 100B is attached to attachment portion 420B,
even in a configuration of rigid portion-main body 132B
of direction-changing member 100B in which supportpor-
tion 120B supporting direction-changing portion 110 is
fixed to rigid portion-main body 132B via caulking portion
124 on a surface on a side opposite to a side on which
support portion 120B is erected.

[0110] Thus, evenwhenrigid portion 130B of direction-
changing member 100B is a simple flat metal sheet, it is
possible to achieve an object moving device including a
direction-changing portion for which strength is ensured.
[0111] The embodiment of the present invention has
been described thus far. Note that, the above description
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is only illustration of a preferred embodiment of the
presentinvention, and the scope of the present invention
is not limited thereto. That is, the descriptions of the con-
figuration of the above-mentioned device and the shape
of each portion are only exemplary, and it is obvious that
various changes and additions to these examples are
possible within the scope of the present invention.

Industrial Applicability

[0112] Although the window regulator is exemplified
as the object moving device according to the present
invention, the object moving device can be also applied
to a device such as a walking assisting device as long
as the device has a structure in which a drive section
moves a movement object via a cable whose moving
direction is changed by a direction-changing member.

Reference Signs List
[0113]

1 Object moving device

20 Drive section

22 Motor

24 Drum

30 Carrier plate

40 Guide member

41 Rail portion

42, 42B One end portion

44 Another end portion

46 Drive section-fixing portion

60 Cable

62 Raising cable

64 Lowering cable

70 Second direction-changing member
100 First direction-changing member (direction-
changing member)

110 Direction-changing portion

120 Support portion

130 Rigid portion

132 Rigid portion-main body

134 Movement regulation portion
420, 420B Attachment portion

422, 422A First fitting portion

424 Second fitting portion

426 Abutting surface portion (plane)
1342 End surface portion

1344 Auxiliary surface portion

4222 Both side wall portions

Claims
1. An object moving device, comprising:

a drive section;
a carrier plate to which a movement object is
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10

connected;

a guide member that guides the carrier plate;
a cable that is connected to the carrier plate and
transmits a driving force of the drive section to
the carrier plate; and

a direction-changing member attached to the
guide member, wherein

the direction-changing member includes adirec-
tion-changing portion that changes a direction
of the cable, a support portion supporting the
direction-changing portion, and a rigid portion
provided with the support portion,

the guide member includes an attachment por-
tion to which the direction-changing member is
attached,

the attachment portion includes a first fitting por-
tion that regulates movement of the direction-
changing member in a direction in which the
guide member extends, and a second fitting por-
tion that allows the movement of the direction-
changing member in the direction in which the
guide member extends and that regulates
movement of the direction-changing member in
a direction perpendicular to the direction in
which the guide member extends, and

the direction-changing member is fixed to the
attachment portion by winding of the cable
around the direction-changing member and ap-
plication of tension in a state in which the direc-
tion-changing member is attached to the attach-
ment portion.

The object moving device according to claim 1,
wherein
the guide member is made of a resin.

The object moving device according to claim 1 or 2,
wherein

the guide member is provided with a plane along the
second fitting portion, and the plane supports the
rigid portion in a state in which the direction-changing
member is attached to the attachment portion.

The object moving device according to any one of
claims 1 to 3, wherein
the rigid portion is a metal sheet.
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