EP 3 960 977 A1

(19) Europdisches
Patentamt
0’ European
Patent Office
Office européen
des brevets
(12)

(11) EP 3960977 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
02.03.2022 Bulletin 2022/09

(21) Application number: 20794750.8

(22) Date of filing: 27.04.2020

(51) International Patent Classification (IPC):
EO5F 11/38 (2006.01 EO5F 11/482006.01
EO5F 15/689 (2015:07) B60J 1/17 (2006.01)

(52) Cooperative Patent Classification (CPC):
B60J 1/17; EO5F 11/38; EO5F 11/48; EO5F 15/689

(86) International application number:
PCT/JP2020/017934

(87) International publication number:
WO 2020/218604 (29.10.2020 Gazette 2020/44)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 26.04.2019 JP 2019084953

(71) Applicant: HI-LEX Corporation
Takarazuka-shi, Hyogo 665-0845 (JP)

(72) Inventor: MORI, Taichi
Takarazuka-shi, Hyogo 665-0845 (JP)

(74) Representative: Hynell Intellectual Property AB
Kabyssgatan 4D
120 30 Stockholm (SE)

(54) TARGET OBJECT MOVEMENT DEVICE

(57)  Provided is an object moving device including:
at least one movement member 20; at least one guide
member 30; cable 40; driving section 60; and holding
structure 70. Movement member 20 is attached to a
movement object. Guide member 30 guides movement
member 20. Cable 40 is connected to movement member
20. Driving section 60 winds and unwinds cable 40 con-
nected to driving section 60. Holding structure 70 holds

driving section 60 to guide member 30. Holding structure
70 holds driving section 60 in a state in which relative
movement of driving section 60 relative to guide member
30 is allowed within a predetermined range along a thick-
ness direction of guide member 30. Use of the object
moving device makes adjustment of an attachment po-
sition easy.

10
| .
s2(52q) 50(500) s 5151e) 50(50¢)
s v 45(450) )ﬁoﬂ"" "
/ N e
(7 52(52¢) ™ RO
41 o F
e \\/7
ACECES
1 = / ;
#5450) 47\ ¢ \ 20(20b)
! {7 \ g
oo (L
3 '{‘ /ﬁ/ ,{ T
JUVANRSAER RECA i W21 s
20(20¢) | A ﬂ L /” 32 '\T\E‘“"/ )
21 oty L AR S0
AR \ I
42 e
P : R
A o ! . SN e) IR
so(sob)—AL J&/T( =72 s1d — NN s2(524)
FRONT<——— REAR 57/5(?b) 70 51{(51d)
(s
DOWN
FIG. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 960 977 A1 2

Description
Technical Field

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

Background Art

[0002] A window regulator, which lifts a window glass
up and down, is used to open and close a window of a
vehicle (for example, see Patent Literature (hereinafter,
referred to as "PTL") 1).

[0003] The window regulator indicated in PTL 1 in-
cludes a pair of carrier plates, a pair of guide rails, a cable,
a direction-changing member, and a driving source. A
driving force of the driving source causes the cable to be
wound and unwound, thereby moving the pair of carrier
plates via the cable, and lifting a window fixed to the car-
rier plates up and down.

Citation List
Patent Literature

[0004] PTL 1 Japanese Patent Application Laid-Open
No. 2018-71235

Summary of Invention
Technical Problem

[0005] In the conventional configuration, however, the
driving source is fixed to the guide rails, and thus it is
difficult to perform position adjustment of the guide rails
and the driving source when the window regulator de-
scribed above is attached to a vehicle body.

[0006] An object of the present invention is to provide
an object moving device, whereby adjustment of the at-
tachment position of the object moving device is made
easy.

Solution to Problem

[0007] Hereinafter, a plurality of aspects will be de-
scribed as a solution to the problem. These aspects can
be combined arbitrarily as needed.

[0008] Anobject moving device according to an aspect
of the presentinvention includes: at least one movement
member; at least one guide member; a cable; a driving
section; and a holding structure. The movement member
is attached to an objectto be moved (hereinafter, referred
to as "moving object"). The guide member guides the
movement member. The cable is connected to the move-
ment member. The driving section winds and unwinds
the cable connected to the driving section. The holding
structure holds the driving section to the guide member.
The holding structure holds the driving section in a state
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in which relative movement of the driving section relative
to the guide member is allowed within a predetermined
range along a thickness direction of the guide member.
[0009] As described above, the driving section is tem-
porarily fixed to the guide member so as to be relatively
movable relative to the guide member within the prede-
termined range along the thickness direction of the guide
member. Thus, it is possible to adjust the position of the
guide member in the thickness direction of the guide
member even in a state in which the driving section is
fixed, and itis therefore possible to adjust the attachment
position of the object moving device easily.

[0010] For example, when the object moving device is
attached to a vehicle body for use in raising and lowering
a window of a vehicle, the guide member can be moved
in the thickness direction thereof in a state in which the
driving section is fixed to the vehicle body. Accordingly,
the position of the window, which is attached to the move-
ment member, can be adjusted to a position which suf-
ficiently ensures that the window is sealed with a weather
strip.

[0011] As described above, it is possible to adjust the
attachment position of the window easily.

[0012] Further, the holding structure may regulate
movement of the driving section in a width direction of
the guide member in a state in which relative movement
of the driving section relative to the guide member is al-
lowed within a predetermined range in a direction along
the guide member.

[0013] Thus, of relative positions of the driving section
relative to the guide member, a relative position of the
driving section relative to the guide member in the width
direction of the guide member is substantially fixed,
whereas a relative position of the driving section relative
to the guide member in the direction along the guide
member can be adjusted within the predetermined range.
Accordingly, position adjustment can be made easier.
[0014] Further, two of the movement members may be
provided apart from each other. Two of the guide mem-
bers may be provided apart from each other such that
relative positions of the two guide members relative to
each other are changeable. The driving section may be
held to one of the two guide members by the holding
structure.

[0015] Thus, the object moving device can be applied
as a window regulator for a sashless vehicle.

[0016] Further, a holding member to which the drive
section is attached may be fixed to the guide member.
The holding member may include a holding member-side
holding element that forms one part of the holding struc-
ture. The driving section may include a driving section-
side holding element that forms another part of the hold-
ing structure. One of the holding member-side holding
element and the driving section-side holding element
may be provided with a through-hole. Another of the hold-
ing member-side holding element and the driving section-
side holding element may be provided with at least one
insertion part that is inserted into the through-hole. The
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insertion part may include a locking part and an interme-
diate part, where the locking part is provided in a leading
end part of the insertion part and is insertable into the
through-hole, and the intermediate part is provided on a
rear end side of the insertion part than the leading end
part of the insertion part. The holding member-side hold-
ing element may be restrained from being separated from
the driving section-side holding element by engagement
of the locking part with an edge part of the through-hole.
The driving section may be temporarily held in a state in
which relative movement of the driving section relative
to the holding member is allowed by sliding of the inter-
mediate part with the through-hole.

[0017] Thus, the driving section can be temporarily
fixed to the guide member only by inserting the locking
part into the through-hole, and it is therefore possible to
hold the driving section to the guide member easily. Fur-
ther, since the relative movement of the driving section
relative to the holding member is allowed by the sliding
of the intermediate part with the through-hole, position
adjustment of the driving section and the guide member
can be made easy.

[0018] Further, a plurality of the insertion parts may be
provided, and relative movement of the driving section
relative to the guide member may be restrained by a dif-
ference between a direction in which one of the plurality
of insertion parts slides with the edge part of the through-
hole and a direction in which another one of the plurality
of insertion parts slides with the edge part of the through-
hole.

[0019] Thus, relative movement of the driving section
relative to the guide member in the width direction of the
guide member is restrained, and it is therefore possible
to fix a relative position of the driving section relative to
the guide member in the width direction of the guide mem-
ber when the object moving device is attached to a ve-
hicle or the like.

Advantageous Effects of Invention

[0020] Accordingto the presentinvention, itis possible
to provide an object moving device, whereby adjustment
of the attachment position of the object moving device is
made easy.

Brief Description of Drawings
[0021]

FIG. 1 is a front view of a window regulator of Em-
bodiment 1 according to the present invention;
FIG. 2 is a perspective view of a second member of
a motor housing of the window regulator in FIG. 1;
FIG. 3 is a perspective view of a support member of
the window regulator in FIG. 1;

FIG. 4 is an enlarged view of part S of the second
member in FIG. 2;

FIG. 5 is an enlarged view of part T of the window
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regulator in FIG. 1;

FIG. 6 is a perspective view for describing insertion
of an insertion part into a through-hole in a holding
structure in FIG. 1;

FIG. 7A to FIG. 7C are cross-sectional views for de-
scribing the insertion of the insertion part into the
through-hole in FIG. 6;

FIG. 8A and FIG. 8B are diagrams for describing
adjustment when the window regulator in FIG. 1 is
attached to a door panel of a vehicle;

FIG. 9 is a front view of a window regulator of Em-
bodiment 2 according to the present invention;
FIG. 10 is a perspective view of a second member
of a motor housing of the window regulator in FIG. 9;
FIG. 11 is a perspective view of a support member
of the window regulator in FIG. 9; and

FIG. 12 is an enlarged view of part V of the window
regulator in FIG. 9.

Description of Embodiments

[0022] Hereinafter, embodiments according to the
present invention will be described with reference to the
accompanying drawings.

(Embodiment 1)

[0023] Hereinafter, Embodiment 1 according to the
present invention will be described.

(Summary of Object Moving Device)

[0024] Object moving device 10 according to Embod-
iment 1 transmits a driving force to a movement member
via a cable by winding and unwinding the cable with the
driving force, and moves an object to be moved (herein-
after, referred to as "movement object"), which is at-
tached to the movement member.

[0025] Object moving device 10 of the present embod-
imentis, for example, a window regulator that is attached
to a door of a vehicle. In this case, movement object 100
is a window as an example. Note that, the object moving
device is not limited to the window regulator, but may be
a lift or the like that moves upward and downward.
[0026] FIG. 1 illustrates a configuration of object mov-
ing device 10. FIG. 1 illustrates a window regulator in-
stalled on a front door of a vehicle or the like. For con-
venience, the left direction on the paper surface corre-
sponds to forward, the right direction on the paper surface
corresponds to rearward, and the up-down direction on
the paper surface corresponds to an up-down direction.
Further, the front side of the paper surface is an inner-
side direction of the vehicle, and the depth side of the
paper surface is an outer-side direction of the vehicle.
Note that, the directions are not limited.

[0027] Object moving device 10 of the present embod-
iment includes movement member 20, guide member
30, cable 40, driving section 60, and holding structure 70.
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(Movement Member 20)

[0028] Movementmember 20isattached to movement
object 100. Movement member 20 is moved by a driving
force of driving section 60, which is transmitted via cable
40. Movement member 20 moves along guide member
30. Here, length direction G of guide member 30 (which
can also be said to be "direction along guide member
30") is indicated. Further, an upward direction of length
direction G is indicated by G1, and a downward direction
of length direction G is indicated by G2.

[0029] Two movement members 20 may be provided
apart from each other. The placement direction of move-
ment members 20 is provided in a direction substantially
perpendicular to a movement direction of movement ob-
ject 100. It is possible to move the movement object sta-
bly by fixing movement object 100 with the two movement
members arranged in the direction substantially perpen-
dicular to the movement direction of movement object
100.

[0030] Movement member 20 of the present embodi-
ment is a carrier plate to which movement object 100 is
fixed. Object moving device 10 illustrated in FIG. 1 is a
window regulator of a sashless type, and thus two move-
ment members 20 are provided in parallel at a predeter-
mined interval in the front-rear direction. However, two
movement members 20 are not necessarily provided,
and only one movement member 20 may be provided,
for example. Note that, when it is necessary to describe
two movement members 20 while making a distinction
therebetween, movement member 20 on the front side
illustrated in FIG. 1 is indicated as movement member
20a, and movement member 20 on the rear side illus-
trated in FIG. 1 is indicated as movement member 20b.
[0031] Movement member 20 includes sliding part 21
and fixing part 22. Sliding part 21 engages with guide
member 30 in a width direction of guide member 30
(which substantially coincides with the front-rear direc-
tion indicated in FIG. 1), and slides in the direction along
the guide member (direction G). Sliding part 21 can be
configured as a groove into which a protrusion of a guide
rail is fitted, for example. Fixing part 22 fixes movement
object 100. In a case where movement object 100 (indi-
cated by a dotted line) is a window, fixing part 22 fastens
movement object 100 via a glass holder. Note that, the
configuration of movement member 20 is not limited to
the configuration thereof in the present embodiment, and
the shape of movement member 20 may vary depending
on movement object 100.

(Guide Member)

[0032] Guide member 30 guides movement member
20 in the movement direction. Guide member 30 is dis-
posed substantially along the direction in which move-
ment object 100 is moved.

[0033] Two guide members 30 may be provided apart
from each other such that relative positions of two guide
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members 30 relative to each other are changeable. Two
guide members 30 are provided apart from each other
in the width direction of guide members 30 (the left-right
direction in FIG. 1). By configuring that the relative posi-
tions of two guide members 30 relative to each other are
changeable, it is possible to adjust the positions of guide
members 30 when guide members 30 are attached to an
attachment object (for example, a vehicle). Guide mem-
bers 30 can be fixed to the attachment object by e.g. a
fastening member such as a bolt. At this time, the relative
positions of guide members 30 relative to each other are
adjusted. Note that, the inner-outer direction in FIG. 1
corresponds to athickness direction of guide member 30.
[0034] In the window regulator illustrated in FIG. 1,
guide member 30 is a guide rail.

[0035] Guide member 30 guides movement member
20 along length direction G of guide member 30. Further,
the example indicated in FIG. 1 is a window regulator of
a sashless type, and thus two guide members 30 are
provided in parallel at a predetermined interval in the
front-rear direction. However, two guide members 30 are
not necessarily provided, and only one guide member 30
may be provided, for example. Note that, when it is nec-
essary to describe two guide members 30 while making
adistinction therebetween, guide member 30 on the front
side illustrated in FIG. 1 is indicated as guide member
30a, and guide member 30 on the rear side illustrated in
FIG. 1 is indicated as guide member 30b.

[0036] Two guide members 30 are fixed to the door of
the vehicle, which is an example of the attachment object,
and are arranged apart from each other. Guide member
30 includes a locked part that engages with sliding part
21 of movement member 20. An example of the locked
part is a protrusion extending in the direction along the
guide member (direction G).

(Cable)

[0037] Cable 40 is connected to movement member
20. Cable 40 is connected to movement member 20 and
driving section 60 that winds and unwinds cable 40. Driv-
ing section 60 is driven to wind and unwind cable 40, and
thereby movement member 20 to which cable 40 is con-
nected moves along guide member 30. Cable 40 is at
least partially routed along guide member 30. The portion
of cable 40 along guide member 30 is connected to move-
ment member 20.

[0038] An extending direction of cable 40 is changed
by direction-changing part 50, and cable 40 is connected
to driving section 60 and movement member 20. The
configuration of direction-changing part 50 is not partic-
ularly limited as long as direction-changing part 50 is ca-
pable of changing the direction of cable 40.

[0039] Cable 40 is a cord-like body made of, for exam-
ple, a metal wire or the like.

[0040] Cable 40 is connected to movement member
20 such that a driving force of driving section 60 is trans-
mitted. The extending direction of cable 40 is changed
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by a total of four direction-changing parts 50 provided in
upper and lower parts of each of two guide members 30.
[0041] Direction-changing part 50 includes direction-
changing member 51 and support member 52 that sup-
ports the direction-changing member. Direction-chang-
ing member 51 changes the extending direction of cable
40. Support member 52 is fixed to guide member 30, and
supports direction-changing member 51 such that the
extending direction of cable 40 is changeable. Direction-
changing member 51 is, for example, a pulley. Cable 40
is wound around direction-changing member 51, and the
extending direction of cable 40 is changed.

[0042] When itis necessary to describe four direction-
changing parts 50 while making a distinction therebe-
tween, direction-changing part 50, direction-changing
member 51, and support member 52 in an upper part of
guide member 30a on the front side illustrated in FIG. 1
are indicated as direction-changing part 50a, direction-
changing member 51a, and support member 52a, re-
spectively. Direction-changing part 50, direction-chang-
ing member 51, and support member 52 in a lower part
of guide member 30a on the front side illustrated in FIG.
1 are indicated as direction-changing part 50b, direction-
changing member 51b, and support member 52b, re-
spectively. Direction-changing part 50, direction-chang-
ing member 51, and support member 52 in an upper part
of guide member 30b on the rear side illustrated in FIG.
1 are indicated as direction-changing part 50c, direction-
changing member 51c, and support member 52c, re-
spectively. Direction-changing part 50, direction-chang-
ing member 51, and support member 52 in a lower part
of guide member 30b on the rear side illustrated in FIG.
1 are indicated as direction-changing part 50d, direction-
changing member 51d, and support member 52d, re-
spectively.

[0043] Direction-changing part 50a changes the direc-
tion of cable 40, which extends upward from an end of
cable 40, from upward to downward. The end of cable
40 is connected to driving section 60. Direction-changing
part 50b changes the extending direction of cable 40,
which is changed downward by direction-changing part
50a, upward.

[0044] Direction-changing part 50c changes the ex-
tending direction of cable 40, which is changed upward
by direction-changing part 50b, downward. Direction-
changing part 50d changes the extending direction of
cable 40, which is changed downward by direction-
changing part 50c, upward. An end of cable 40 of which
the upwardly extending directionis changed is connected
to driving section 60.

[0045] Cable40is partially disposed along guide mem-
ber 30a between direction-changing part 50a and direc-
tion-changing part 50b. The portion of cable 40, which is
disposed along guide member 30a, is connected to
movement member 20a. Further, cable 40 is partially dis-
posed along guide member 30b between direction-
changing part 50c and direction-changing part 50d. The
portion of cable 40, which is disposed along guide mem-
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ber 30b, is connected to movement member 20b.
[0046] Cable 40 includes raising cable 41, intermedi-
ate cable 42, and lowering cable 43.

[0047] Raising cable 41 is connected to movement
member 20a and driving section 60. One cable end of
raising cable 41 engages with a drum member of driving
section 60. Raising cable 41 is wound around direction-
changing member 51a of direction-changing part 50a in
the middle of raising cable 41. Cable end 41a, which is
the other cable end of raising cable 41, engages with
movement member 20a.

[0048] Intermediate cable 42 is connected to move-
ment member 20a and movement member 20b. Cable
end 42a, which is one cable end of intermediate cable
42, engages with movement member 20a. Intermediate
cable 42 is sequentially wound around direction-chang-
ing members 51b and 51c of direction-changing parts
50b and 50cin the middle of intermediate cable 42. Cable
end 42b, which is the other cable end of intermediate
cable 42, engages with movement member 20b.

[0049] Lowering cable 43 is connected to movement
member 20b and driving section 60. Cable end 43a,
which is one cable end of lowering cable 43, is attached
to movement member 20b. Lowering cable 43 is wound
around direction-changing member 51d of direction-
changing part 50d in the middle of lowering cable 43. The
other cable end (not illustrated) of lowering cable 43 en-
gages with the drum member of the driving section.
[0050] Cable 40 is partially inserted through outer cas-
ing45. Outer casing 45 is divided into three outer casings.
Raising cable 41 is inserted through outer casing 45a
between direction-changing part 50a and driving section
60. Further, intermediate cable 42 is inserted through
outer casing 45b between direction-changing part 50b
and direction-changing part 50c. Lowering cable 43 is
inserted through outer casing 45c between direction-
changing part 50d and driving section 60.

(Driving Section)

[0051] Driving section 60 winds and unwinds cable 40
connected to driving section 60. Driving section 60 gen-
erates a driving force that causes movement member 20
to move. Driving section 60 includes a motor, the drum
member, and a motor housing. The motor generates a
driving force. The drum member rotates by driving of the
motor. Cable 40 is connected to the drum member such
that cable 40 can be wound and unwound by the rotation
of the drum member. Motor housing 61 houses the motor
and the drum member. Driving section 60 is connected
to cable 40. In the present embodiment, each cable end
of raising cable 41 and lowering cable 43 is connected
to a drum of driving section 60, and thereby cable 40 is
wound and unwound by the rotation of the drum.

[0052] Cable 40 is inserted into the inside of motor
housing 61 through first insertion part 62 and second
insertion part 63 that are formed in motor housing 61.
First insertion part 62 and second insertion part 63 are
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insertion holes formed in motor housing 61.

[0053] An end of raising cable 41, in which the end is
opposite to cable end 41a thereof, is inserted into first
insertion part 62, and is connected to the drum member.
An end of lowering cable 43, in which the end is opposite
to cable end 43a thereof, is inserted into second insertion
part 63, and is connected to the drum member.

[0054] Motor housing 61 includes first member 64 il-
lustrated in FIG. 1, and second member 65 illustrated in
FIG. 2. FIG. 2 is a perspective view of second member
65 of motor housing 61. In FIG. 2, the outer-side direction
and the inner-side direction are indicated with arrows.
The outer-side direction corresponds to the front side of
the paper surface in FIG. 1, and the inner-side direction
corresponds to the depth side of the paper surface in
FIG. 1.

[0055] The motor and the drum member are housed
by firstmember 64 and second member 65. Firstmember
64 is a portion of motor housing 61 on the front side (outer
side) of the paper surface illustrated in FIG. 1. Second
member 65illustrated in FIG. 2 is a portion of motor hous-
ing 61 on the depth side (inner side) of the paper surface
in FIG. 1. FIG. 2 illustrates first formation part 66 and
second formation part 67 of second member 65. First
formation part 66 forms an inner-side portion of first in-
sertion part 62. Second formation part 67 forms an inner-
side portion of second insertion part 63.

(Holding Structure)

[0056] Holding structure 70 holds driving section 60 to
guide member 30. The configuration of holding structure
70is not limited as long as holding structure 70 is capable
of holding driving section 60 to guide member 30. Holding
structure 70 may be provided in driving section 60 and
guide member 30, and driving section 60 may be held to
guide member 30 directly. The holding herein means
temporary fixing, and at least allows movement of driving
section 60 relative to guide member 30 within a prede-
termined range along the thickness direction of guide
member 30.

[0057] Further, driving section 60 may be held to guide
member 30 via a holding member. In this case, it may be
configured such that holding structure 70 is provided in
the holding member and driving section 60, the holding
member is fixed to guide member 30, and driving section
60 is held to the holding member, and thereby driving
section 60 is held to guide member 30. Further, it may
also be configured such that holding structure 70 is pro-
vided in the holding member and guide member 30, hold-
ing structure 70 is fixed to driving section 60, and the
holding member is held to guide member 30, and thereby
driving section 60 is held to guide member 30. The hold-
ing member may be direction-changing part 50 described
above, ormay be e.g. a bracket provided separately from
direction-changing part 50. The holding member may be
connected to driving section 60 and guide member 30,
respectively.
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[0058] In the present embodiment, holding structure
70 illustrated in FIG. 1 holds driving section 60 to guide
member 30. In the window regulator illustrated in FIG. 1
as an example of object moving device 10, holding struc-
ture 70 is provided in driving section 60 and direction-
changing member 51. In the window regulator illustrated
in FIG. 1, support member 52b of direction-changing part
50b is used as an example of the holding member. Note
that, the example of the holding member is not limited to
support member 52b, but may be support member 52¢
attached to guide member 30b. Driving section 60 may
be held to one of two guide members 30 by holding struc-
ture 70. The holding member that forms holding structure
70 is a member to which driving section 60 for being fixed
to guide member 30 is attached. The holding member
that forms holding structure 70 is, for example, a bracket
that is fixed to guide member 30.

[0059] Holding structure 70 holds driving section 60 in
a state in which relative movement of driving section 60
relative to guide member 30 is allowed within a prede-
termined range along the thickness direction of guide
member 30. In a case where support member 52b as an
example of the holding member is fixed to guide member
30, holding structure 70 holds driving section 60 in a state
in which relative movement of driving section 60 relative
to guide member 30 is allowed within a predetermined
range along a thickness direction of support member 52b.
Thus, driving section 60 is relatively movable relative to
guide member 30 within the predetermined range along
the thickness direction of guide member 30.

[0060] Further, holding structure 70 regulates move-
ment of driving section 60 in the width direction of guide
member 30 in a state in which relative movement of driv-
ing section 60 relative to guide member 30 is allowed
within a predetermined range in direction G along guide
member 30. Note that, the regulation of the movement
of driving section 60 in the width direction of guide mem-
ber 30 allows e.g. rattling due to tolerances.

[0061] Hereinafter, a specific example of such a con-
figuration will be described.

[0062] FIG. 3is a perspective view of support member
52b. As illustrated in FIG. 3, support member 52b is a
plate-like member, and is fixed to the lower part of guide
member 30a.

[0063] Support member 52b includes attachment part
101, holding part 102, and shaft hole 103. Attachment
part 101 is attached to guide member 30a. Support mem-
ber 52b may be fixed to guide member 30a by a fastening
member such as a bolt, or may be attached to guide
member 30a by welding or the like. A rotation shaft of
direction-changing member 51ais inserted into shaft hole
103, and shaft hole 103 rotatably supports direction-
changing member 51a. Holding part 102 holds driving
section 60. Holding part 102 is a portion of support mem-
ber 52b, in which the portion protrudes toward the inner
side between guide members 30.

[0064] Holding structure 70 includes driving section-
side holding element 71 and holding member-side hold-
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ing element 72. In the present embodiment, holding
member-side holding element 72 includes through-hole
81 asillustratedin FIG. 3, and driving section-side holding
element 71 includes insertion part 82 asillustratedin FIG.
2. However, the configurations of driving section-side
holding element 71 and holding member-side holding el-
ement 72 are not limited thereto, and the member in
which the through-hole is provided and the member in
which the insertion part is provided may be reversed.
Driving section-side holding element 71 and holding
member-side holding element 72 are only required to be
capable of causing driving section 60 to be held to guide
member 30.

[0065] FIG. 4 is an enlarged view of part S of FIG. 2.
As illustrated in FIG. 4, insertion part 82 includes locking
part 91 and intermediate part 92. Locking part 91 is pro-
vided in leading end part 93, and is insertable into
through-hole 81.

[0066] In the present embodiment, insertion part 82 is
formed to extend from second member 65 toward the
outer-side direction (in a direction of the front side of the
paper surface in FIG. 1). Insertion part 82 includes co-
lumnar part 94, and a pair of locking parts 91 formed so
as to protrude from a side surface of columnar part 94.
Locking parts 91 are provided at a leading end of colum-
nar part 94. In columnar part 94, notch 95 is formed from
the leading end of columnar part 94 toward intermediate
part 92. The pair of locking parts 91 is formed so as to
face each other with notch 95 therebetween. Leading
end part 93 is formed of the leading end of columnar part
94 and locking parts 91. Intermediate part 92 is a portion
of columnar part 94 on a root side of insertion part 82
than locking parts 91.

[0067] FIG. 5 is an enlarged view of part T of FIG. 1.
As illustrated in FIG. 5, two insertion parts 82 are ar-
ranged so as to be along guide member 30. Further, in
the presentembodiment, locking parts 91 of two insertion
parts 82 protrude from columnar parts 94 so as to be
parallel to each other. Further, two insertion parts 82 are
arranged such that notches 95 face each other.

[0068] On the other hand, through-hole 81 of holding
member-side holding element 72 is formed in support
member 52b. As illustrated in FIG. 3, through-hole 81 is
formed as a long hole. This long hole is formed along
direction G along guide member 30. Further, the width
of through-hole 81 in a direction perpendicular to direc-
tion G is set to be substantially the same length as the
diameter of insertion part 82.

[0069] FIG. 6 illustrates a state in which insertion part
82 of driving section-side holding element 71 is inserted
into through-hole 81 of holding member-side holding el-
ement 72. When driving section 60 is held to support
member 52b by holding structure 70, two insertion parts
82 are inserted through through-hole 81 of support mem-
ber 52b.

[0070] FIG. 7A to FIG. 7C are schematic cross-sec-
tional views illustrating an insertion operation of insertion
part 82 into through-hole 81. As illustrated in FIG. 7A and
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FIG. 7B, when insertion part 82 is inserted into through-
hole 81, inclined surfaces 91a oflocking parts 91, in which
each inclined surface 91a is on a side of a leading end
of each locking part 91, abut on an edge of through-hole
81. When insertion part 82 is further inserted, portions
93a of leading end part 93, in which portions 93a are on
sides of both ends of notch 95, are pushed by the edge
of through-hole 81 along inclined surfaces 91a, and nar-
row in arrow directions (see the arrows in FIG. 7B). Thus,
locking parts 91 can be inserted into through-hole 81,
further intermediate part 92 of insertion part 82 slides
with through-hole 81, and insertion part 82 is inserted
into through-hole 81 as illustrated in FIG. 7C.

[0071] Thus, in a state in which driving section 60 is
held to support member 52b by holding structure 70, a
portion of insertion part 82, in which the portion protrudes
from through-hole 81, is provided with locking parts 91
that can be locked to edge part 81a of through-hole 81.
Accordingly, even when driving section 60 moves relative
to support member 52b such that insertion part 82 can
come off from through-hole 81, locking parts 91 abut on
edge part 81a of through-hole 81, and thus it is possible
to preventinsertion part 82 from coming off from through-
hole 81.

[0072] Further, two insertion parts 82 disposed over a
predetermined length in direction G along guide member
30 are inserted into through-hole 81, and thereby driving
section 60 can be held to support member 52b.

[0073] Further, relative movement of driving section 60
relative to guide member 30, especially in the width di-
rection of guide member 30, is restrained by a difference
between a direction in which one of two insertion parts
82 slides with edge part 81a of through-hole 81 and a
direction in which another one of two insertion parts 82
slides with edge part 81a of through-hole 81.

[0074] Further, since two insertion parts 82 abut on
edge part 81a of through-hole 81, itis possible to regulate
movement of driving section 60 relative to support mem-
ber 52b in a rotation direction (see arrow P in FIG. 5) on
a plane substantially perpendicular to the thickness di-
rection of guide member 30.

[0075] Note that, the configuration of insertion part 82
is not limited to two insertion parts 82 as in the present
embodiment, but may have a plate shape in which two
insertion parts 82 are connected therebetween. Further,
the configuration of insertion part 82 is not limited to two
insertion parts 82, but three or more insertion parts 82
may be provided.

[0076] Further, length W1 between locking part 91 of
insertion part 82 to the root thereof is longer than thick-
ness W2 of through-hole 81, and thus driving section 60
including insertion parts 82 can move relative to support
member 52b along a thickness direction of through-hole
81 by W3 as illustrated in FIG. 7C. This thickness direc-
tion of through-hole 81 coincides with the thickness di-
rection of guide member 30 and, in the present embod-
iment, coincides with the inner-outer direction.

[0077] Further, as illustrated in FIG. 6, length L1 of
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through-hole 81 in direction G along guide member 30
is shorter than length L2 of the pair of insertion parts 82
in direction G along guide member 30. Accordingly, driv-
ing section 60 including insertion parts 82 is movable
relative to support member 52b, in which through-hole
81 is formed, in direction G along guide member 30 by
length L3.

[0078] Note that, the shape of insertion part 82 may
not be limited to that as in the embodiment described
above. For example, the columnar part may be formed
of a bolt, and the locking part may be formed of a nut. In
this case, the bolt may be passed through through-hole
81, and then the nut may be fitted into the bolt.

[0079] FIG.8AandFIG.8B arediagrams fordescribing
an operation when object moving device 10 of the present
embodiment is attached to door 200 of the vehicle body.
[0080] As illustrated in FIG. 8A, object moving device
10 is disposed between inner-side panel 201 and outer-
side panel 202 of door 200. Object moving device 10 is
attached to inner-side panel 201. Guide member 30 and
driving section 60 (which is not illustrated in FIG. 8A and
FIG. 8B) of object moving device 10 are attached to inner-
side panel 201 separately.

[0081] Here, the position of guide member 30 in the
thickness direction of guide member 30 (inner-outer di-
rection) is adjusted such that a window, which is move-
mentobject 100, is inserted between each pairof weather
strips 203 arranged upside and downside. At this time,
since driving section 60 is movable relative to guide mem-
ber 30 in the thickness direction of guide member 30 by
distance W3 (see FIG. 7C), it is possible to adjust the
position of guide member 30 in the thickness direction of
guide member 30 in a state in which driving section 60
is fixed to inner-side panel 201, for example. Note that,
guide member 30 is attached to inner-side panel 201 at
upper and lower parts of guide member 30 by bolt mem-
ber 204 orthe like, and is configured such that the position
of guide member 30 in the thickness direction of guide
member 30 (inner-outer direction) is adjustable.

[0082] Thus,itis possible to facilitate adjustment of the
attachment position of object moving device 10 in ac-
cordance with the positions of weather strips 203.

(Embodiment 2)

[0083] Next, Embodiment 2 according to the present
invention will be described.

[0084] Object moving device 10’ in Embodiment 2 will
be described. Asillustrated in FIG. 9, a distance between
guide members 30 is narrow, and thus driving section
60’ of object moving device 10’ in the present embodi-
ment is fixed below guide members 30. Object moving
device 10’ in Embodiment 2 is a window regulator as an
example, but has a narrow width, and therefore can be
used for a rear window. Object moving device 10 in Em-
bodiment 1 described above, on the other hand, can be
used for a front window due to a wide distance between
guide members 30.

10

15

20

25

30

35

40

45

50

55

[0085] Note that, in Embodiment 2, configurations sim-
ilar to those in Embodiment 1 will be denoted with the
same reference signs, and descriptions thereof will be
omitted.

[0086] In object moving device 10’ in Embodiment 2,
the position and structure of holding structure 70’ are
different from those in Embodiment 1.

[0087] Holding structure 70’ holds driving section 60’
to guide member 30. Holding structure 70’ is provided in
support member 52 (52d’) and driving section 60’. Hold-
ing structure 70’ includes driving section-side holding el-
ement 71’ and holding member-side holding element 72’.
Driving section-side holding element 71’ is provided in
driving section 60’. Driving section 60’ is formed substan-
tially symmetrically with driving section 60. In the same
manner as driving section 60, driving section 60’ includes
motor housing 61, firstinsertion part 62, second insertion
part 63, first member 64, and second member 65. In Em-
bodiment 2, unlike Embodiment 1, driving section 60’ is
held to guide member 30b, and thus the routing of cable
40 is different from that in Embodiment 1.

[0088] Driving section-side holding element 71’ is pro-
vided in driving section 60’. In the same manner as in
Embodiment 1, driving section-side holding element 71’
includes two insertion parts 82.

[0089] Holding member-side holding element 72’ is
provided in support member 52d’. Support member 52d’
is provided in direction-changing part 50’ (50d’). FIG. 11
is a perspective view of support member 52d’. Unlike
support member 52d in Embodiment 1, support member
52d’ extends downward from a lower part of guide mem-
ber 30b along direction G along guide member 30b as
illustrated in FIG. 9. Support member 52d’ includes at-
tachment part 101, shaft hole 103, and holding part 102.
Attachment part 101 is attached to the lower part of guide
member 30b. Shaft hole 103 is disposed on an inner side
of attachment part 101 between guide members 30, a
rotation shaft of direction-changing member 51d is in-
serted into shaft hole 103, and shaft hole 103 rotatably
supports direction-changing member 51d. Holding part
102 is a portion which is a lower part of support member
52d’ and which protrudes toward the inner side between
guide members 30.

[0090] Holding member-side holding element 72’ in-
cludes two through-holes 81’ formed in holding part 102
of support member 52d’. Two through-holes 81’ are
formed in a long hole shape along length direction G of
guide member 30, and are parallel to each other. Further,
the width of through-hole 81’ is substantially the same
length as the diameter of insertion part 82. Note that, in
the present embodiment, two through-holes 81’ are not
arranged on a straight line along length direction G, but
are arranged with deviation. However, two through-holes
81’ may be arranged on a straight line.

[0091] FIG. 12is an enlarged view of part V in FIG. 9.
As illustrated in FIG. 12, two insertion parts 82 are insert-
ed into two through-holes 81’, respectively. Locking part
91 of insertion part 82 is locked to edge part 81a’ of
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through-hole 81’, and thereby insertion part 82 is pre-
vented from coming off from through-hole 81'.

[0092] As described above, movement of driving sec-
tion 60’ relative to guide member 30 along the width di-
rection of guide member 30 is regulated by insertion of
insertion part 82 into each of two through-holes 81°.
[0093] Further, since the length of through-hole 81’ in
length direction G of guide member 30 is formed to be
longer than the length of insertion part 82 in length direc-
tion G of guide member 30, driving section 60’ can move
relative to support member 52d’ along direction G by dis-
tance L4 that is a difference between the length of
through-hole 81’ and the length of insertion part 82 in
length direction G of guide member 30. Further, although
not illustrated, since the length of insertion part 82 be-
tween the root thereof and locking part 91 is formed to
be longer than the thickness of through-hole 81’ as illus-
trated in FIG. 7C, driving section 60’ can move relative
to support member 52d’ along the thickness direction of
through-hole 81’

[0094] As described in the above embodiments, driv-
ing section 60 or 60’ is temporarily fixed to guide member
30 so as to be relatively movable relative to guide mem-
ber 30 within a predetermined range along the thickness
direction of guide member 30. Thus, itis possible to adjust
the position of guide member 30 in the thickness direction
of guide member 30 even in a state in which driving sec-
tion 60 or 60’ is fixed, and it is therefore possible to adjust
the attachment position of object moving device 10 or 10’
easily.

[0095] For example, when object moving device 10 or
10’ is attached to a vehicle body for use in lifting and
lowering a window of a vehicle, guide member 30 can be
moved in the thickness direction thereof (inner-outer di-
rection) in a state in which driving section 60 or 60’ is
fixed to the vehicle body. Accordingly, the position of the
window, which is attached to movement member 20, can
be adjusted to a position which sufficiently ensures that
the window is sealed with weather strip 203. Thus, it is
possible to adjust the attachment position of the window
easily.

[0096] Further, of relative positions of driving section
60 or 60’ relative to guide member 30, a relative position
of driving section 60 or 60’ relative to guide member 30
in the width direction of guide member 30 is substantially
fixed, whereas a relative position of driving section 60 or
60’ relative to guide member 30 in direction G along guide
member 30 can be adjusted within the predetermined
range. Accordingly, position adjustment can be made
easier.

[0097] Further, as indicated in the above embodi-
ments, object moving device 10 or 10’ can be applied as
a window regulator for a sashless vehicle.

[0098] Further, driving section 60 or 60’ can be tem-
porarily fixed to guide member 30 only by inserting lock-
ing part 91 into through-hole 81 or 81’, and it is therefore
possible to hold driving section 60 or 60’ to guide member
30 easily. Further, since the relative movement of driving
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section 60 or 60’ relative to support member 52b or 52d’
(an example of the holding member) is allowed by the
sliding of intermediate part 92 with through-hole 81 or
81’, position adjustment of driving section 60 or 60’ and
guide member 30 can be made easy.

[0099] Further, relative movement of driving section 60
or 60’ relative to guide member 30 in the width direction
of guide member 30 is restrained, and it is therefore pos-
sible to fix a relative position of driving section 60 or 60’
relative to guide member 30 in the width direction of guide
member 30 when object moving device 10 or 10’ is at-
tached to a vehicle or the like.

Industrial Applicability

[0100] The object moving device of the present inven-
tion exhibits an effect of making adjustment of the attach-
ment position of the object moving device easy, and is
useful as, for example, a window regulator or the like.

Reference Signs List

[0101]

10 : Object moving device
20 : Movement member
30 : Guide member

40 :Cable

60 : Driving section

70  :Holding structure

Claims
1. An object moving device, comprising:

at least one movement member attached to a
movement object;

atleastone guide member that guides the move-
ment member;

a cable connected to the movement member;
a driving section that winds and unwinds the ca-
ble connected to the driving section; and

a holding structure that holds the driving section
to the guide member, wherein

the holding structure holds the driving section in
a state in which relative movement of the driving
section relative to the guide member is allowed
within a predetermined range along a thickness
direction of the guide member.

2. The object moving device according to claim 1,
wherein
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the holding structure regulates movement of the driv-
ing section in a width direction of the guide member
in a state in which relative movement of the driving
sectionrelative to the guide member is allowed within
a predetermined range in a direction along the guide
member.

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

two of the movement members are provided
apart from each other,

two of the guide members are provided apart
from each other such that relative positions of
the two guide members relative to each other
are changeable, and

the driving section is held to one of the two guide
members by the holding structure.

4. The object moving device according to any one of

5.

claims 1 to 3, wherein:

a holding member is fixed to the guide member,
the holding member being a member to which
the driving section is attached,

the holding memberincludes a holding member-
side holding element that forms one part of the
holding structure,

the driving section includes a driving section-
side holding element that forms another part of
the holding structure, wherein

one of the holding member-side holding element
and the driving section-side holding element is
provided with a through-hole,

another of the holding member-side holding el-
ement and the driving section-side holding ele-
ment is provided with at least one insertion part
that is inserted into the through-hole, wherein
the insertion part includes a locking part and an
intermediate part, the locking part being provid-
ed in a leading end part of the insertion part and
being insertable into the through-hole, the inter-
mediate part being provided on a rear end side
of the insertion part than the leading end part of
the insertion part, and

the holding member-side holding element is re-
strained from being separated from the driving
section-side holding element by engagement of
the locking part with an edge part of the through-
hole, and

the driving section is temporarily held in a state
in which relative movement of the driving section
relative to the holding member is allowed by slid-
ing of the intermediate part with the through-
hole.

The object moving device according to claim 4,
wherein:
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a plurality of the insertion parts is provided, and
relative movement of the driving section relative
tothe guide member is restrained by a difference
between a direction in which one of the plurality
of insertion parts slides with the edge part of the
through-hole and a direction in which another
one of the plurality of insertion parts slides with
the edge part of the through-hole.
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