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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a webbing take-
up device configuring a vehicle seat belt apparatus, and
in particular relates to a webbing take-up device suited
to installing in a seat back of a vehicle mounted seat with
reclining mechanism.

Related Art

[0002] In a webbing take-up device installed in the seat
back of a seat with a reclining mechanism, the webbing
take-up device tilts together with the seat back. This type
of webbing take-up device is provided with a lock mech-
anism to detect acceleration in event of a sudden vehicle
deceleration and to restrict rotation of a spool in a pull-
out direction. A housing, in which is placed a spherical
body that moves under inertia in the event of a sudden
vehicle deceleration, is attached to a device main body
of the webbing take-up device so as to be capable of
rotating relative thereto, the housing rotating with respect
to the device main body when the device main body is
tilted, in an attempt to maintain the same attitude as prior
to tilting of the device main body. The acceleration sensor
accordingly functions similarly both before tilting of the
device main body of the webbing take-up device, and
when the device main body has tilted (see for example
Japanese Patent Application Laid-Open JP
2009-262723 A).
[0003] As described above, the housing of the accel-
eration sensor is supported so as to be capable of rotating
with respect to the device main body of the webbing take-
up device, it is preferable that for example dirt and dust
do not accumulate on a rotating shaft portion.
[0004] Document EP 1 102 070 A1 discloses a web-
bing take-up device according to the preamble of claim
1. In particular, an acceleration sensor is disclosed which
comprises a supporting body attached to an inclinable
inclining member so as to be rotatable at least about an
axis parallel with an inclination center of the inclining
member; a moving body supported at the supporting
body, for driving an output member by being inertially
moved by an acceleration of a predetermined value or
more; angle maintaining means for interlocking with in-
clination of the inclining member to maintain the support-
ing body at a fixed angle with respect to the horizontal
plane; and interlock prevention means for, hen the inclin-
ing member inclines exceeding a predetermined angle
of inclination, preventing interlock of the angle maintain-
ing means with respect to the inclining member and fix-
edly maintaining a relative position of the angle maintain-
ing means with respect to the inclining member.

SUMMARY OF THE INVENTION

[0005] In consideration of the above circumstances,
the present invention is to obtain a webbing take-up de-
vice wherein foreign objects such as dirt and dust do not
readily accumulate on a shaft portion, on which an ac-
celeration detection section rotates with respect to a de-
vice main body.
[0006] A webbing take-up device according to a first
aspect of the present invention includes: a device main
body comprising a spool, the spool taking up a webbing
from a base end side thereof in a webbing length direction
onto an outer peripheral portion of the spool by rotating
in a take-up direction that is one direction about a center
axis of the spool; an acceleration detection section that
includes a placement face that is formed in a concave
shape that is open upwards, a spherical shaped inertia
mass body that is placed on the placement face, the in-
ertia mass body rolling on the placement face due to in-
ertia at a time of sudden vehicle deceleration, a shaft
portion that penetrates a support portion provided at the
device main body, and an abut portion that is formed at
a lower side of the shaft portion and at a lateral side of
the support portion in an axial direction of the shaft por-
tion, and that restricts movement of the shaft portion
along the axial direction by the support portion abutting
the abut portion, the acceleration detection section rotat-
ing about the shaft portion with respect to the device main
body accompanying tilting of the device main body such
that the acceleration detection section maintains the
same orientation as orientation of the acceleration de-
tection section in a state prior to the device main body
tilting; and a lock section that is actuated by the spool
rotating in a pull-out direction that is an opposite direction
from the take-up direction in a state in which the inertia
mass body of the acceleration detection section rolls on
the placement face, rotation of the spool in the pull-out
direction being restricted by actuation of the lock section.
[0007] In the webbing take-up device of the first aspect,
the inertia mass body of the acceleration detection sec-
tion moves on the placement face under inertia in event
of a sudden vehicle deceleration in a state in which the
webbing has been pulled out from the spool of the device
main body and is being worn by an occupant. In this state,
when the body of the occupant, attempting to move under
inertia towards the vehicle front, pulls on the webbing
and rotates the spool in the pull-out direction, the lock
section is actuated and rotation of the spool in the pull-
out direction is restricted. The webbing is accordingly re-
stricted from being pulled out from the spool, the webbing
effectively restraining the body of the occupant that is
attempting to move towards the vehicle front under iner-
tia.
[0008] In the present webbing take-up device, when
the device main body tilts accompanying tilting (reclining)
of the vehicle seat back, the acceleration detection sec-
tion rotates (swings) with respect to the device main body
about the shaft portion of the acceleration detection sec-
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tion such that the acceleration detection section attempts
to maintain its attitude prior to tilting of the device main
body. There is accordingly no change to the attitude of
the acceleration detection section, or any such change
in attitude is small, even when the device main body tilts
as described above. The acceleration detection section
can accordingly be made to function similarly to prior to
tilting, even when the device main body has tilted.
[0009] The abut portion is formed at the shaft portion
of the acceleration detection section. The abut portion
faces the support portion provided at the device main
body along the shaft portion axial direction, and when
the abut portion approaches the support portion together
with the shaft portion along the shaft portion axial direc-
tion, the support portion abuts the abut portion. Move-
ment of the shaft portion in the shaft portion axial direc-
tion, and therefore movement of the acceleration detec-
tion section, can accordingly be restricted.
[0010] Note that the abut portion is formed to the lower
side of the shaft portion. Dirt and the like accordingly do
not get caught in-between the abut portion and the sup-
port portion at the upper side of the shaft portion. Accord-
ingly, dirt does not readily collect on the shaft portion,
and dirt and the like can be prevented or effectively sup-
pressed from entering between an inner peripheral por-
tion of a hole or groove in the support portion through
which the shaft portion passes and an outer peripheral
portion of the shaft portion.
[0011] A webbing take-up device according to a sec-
ond aspect of the present invention is the first aspect of
the present invention wherein a width dimension of the
abut portion is equal to or less than a diameter dimension
of the shaft portion, and a shape of the abut portion is
set such that the abut portion entirely overlaps with the
shaft portion when the shaft portion is seen from a side
of the shaft portion which side is opposite to the abut
portion.
[0012] In the webbing take-up device of the second
aspect, the width dimension of the abut portion is the
diameter dimension of the shaft portion or less, and the
shape of the abut portion is set such that the entire abut
portion overlaps with the shaft portion as seen from the
opposite side of the shaft portion to the abut portion. Dirt
and the like that has slipped off the shaft portion can
accordingly be prevented or effectively suppressed from
accumulating on the abut portion. Dirt and the like can
therefore be prevented or effectively suppressed from
entering between an inner peripheral portion of a hole or
groove in the support portion through which the shaft
portion passes and an outer peripheral portion of the shaft
portion.
[0013] A webbing take-up device according to a third
aspect of the present invention is either the first aspect
or the second aspect of the present invention wherein
the abut portion is formed continuous to the shaft portion.
[0014] In the webbing take-up device of the third as-
pect, the abut portion is formed continuous (contiguous)
to the shaft portion. There is accordingly no gap formed

between the shaft portion and the abut portion. There is
therefore no undercut portion, or any undercut portion is
reduced, during molding. Manufacture is accordingly
simplified.
[0015] As described above, in the webbing take-up de-
vice of the present invention, foreign objects such as dirt
and dust do not readily accumulate on a shaft portion on
which the acceleration detection section rotates with re-
spect to the device main body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments of the invention will be described
in detail with reference to the following figures, wherein:

Fig. 1 is an exploded perspective view illustrating an
overall configuration of a webbing take-up device ac-
cording to an exemplary embodiment of the present
invention;
Fig. 2 is an enlarged exploded perspective view il-
lustrating relevant portions of a webbing take-up de-
vice according to an exemplary embodiment of the
present invention;
Fig. 3 is an enlarged front face cross-section of rel-
evant portions of a webbing take-up device accord-
ing to an exemplary embodiment of the present in-
vention;
Fig. 4A is an enlarged front face view of a shaft por-
tion and a restriction portion, and Fig. 4B is a side
face cross-section of the shaft portion and the re-
striction portion;
Fig. 5 is a side view illustrating a state prior to tilting
of a device main body; and
Fig. 6 is a side view illustrating a tilted state of a
device main body.

DETAILED DESCRIPTION OF THE INVENTION

Present Exemplary Embodiment Configuration

[0017] Fig. 1 is a schematic exploded perspective view
illustrating a schematic configuration of a webbing take-
up device 10 according to an exemplary embodiment of
the present invention. As illustrated in Fig. 1, the webbing
take-up device 10 includes a device main body 12. The
device main body 12 is provided with a frame 14. The
frame 14 is provided inside a seat back configuring a
vehicle seat, and is integrally fastened and fixed for ex-
ample to a frame (seat back framework) of the seat back,
by for example bolts.
[0018] The frame 14 includes a pair of leg plates 16
and 18. The leg plates 16 and 18 are respectively formed
in plate shapes with thickness direction oriented along
the seat back width direction, and face each other in the
seat back width direction. A spool 20 is provided between
the leg plate 16 and the leg plate 18. The spool 20 is
configured as a hollow shaft member whose axial direc-
tion is oriented in the facing direction of the leg plate 16
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and the leg plate 18.
[0019] A base end side in a length direction of a web-
bing 22 is anchored to the spool 20. The webbing 22 is
formed in an elongated belt shape, with the webbing 22
width direction being along the spool 20 axial direction.
The webbing 22 is taken up and stored on an outer pe-
ripheral portion of the spool 20 from the length direction
base end side of the webbing 22 when the spool 20 ro-
tates in a take-up direction that is one direction about the
spool 20 axial center. When the leading end side of the
webbing 22 is pulled, the webbing 22 that is taken up on
the spool 20 is pulled out, and the spool 20 rotates in a
pull-out direction that is the opposite direction to the take-
up direction.
[0020] A spring case 26 is attached to the leg plate 18
at the outside of the leg plate 18 (on the opposite side of
the leg plate 18 to the leg plate 16). A spiral spring serving
as a spool biasing member is housed inside the spring
case 26. A spiral direction outside end of the spiral spring
is anchored to the spring case 26, and the spiral direction
inside end of the spiral spring is directly or indirectly an-
chored to a leg plate 18 side end portion of the spool 20
that passes through the leg plate 18 and enters inside
the spring case 26. When the spool 20 is rotated in the
pull-out direction, the spiral spring is wound tighter and
biases the spool 20 in the take-up direction.
[0021] A pawl housing portion 36 is formed to a leg
plate 16 side portion of the spool 20 so to be open at the
outer peripheral face of the spool 20. A lock pawl 38 is
provided inside the pawl housing portion 36. The portion
of the spool 20 at which the pawl housing portion 36 is
formed penetrates a ratchet hole 40 formed in the leg
plate 16, when a portion of the lock pawl 38 comes out
from the pawl housing portion 36, a ratchet teeth formed
at a leading end side of the lock pawl 38 mesh with ratchet
teeth of the ratchet hole 40. Rotation of the spool 20 in
the pull-out direction is accordingly restricted.
[0022] A sensor holder 52 is attached to the leg plate
16 at the leg plate 16 outside (on the opposite side of the
leg plate 16 to the leg plate 18). The sensor holder 52 is
formed in a bottomed shape such that a portion of the
sensor holder 52 is open towards the leg plate 16 side,
with a V gear 54 provided inside the sensor holder 52. A
shaft portion 56 corresponding to the V gear 54 extends
from the spool 20 towards the sensor holder 52 side. The
shaft portion 56 is provided coaxially to the spool 20, and
the V gear 54 is rotatably supported on the shaft portion
56.
[0023] The V gear 54 is provided with a spring, not
shown in the drawings. A portion of this spring is engaged
with the spool 20, and the spring is pressed against the
spool 20 when the spool 20 rotates in the pull-out direc-
tion, and the spring pressing the V gear 54 in the pull-out
direction. The V gear 54 can accordingly rotate in the
pull-out direction following the spool 20. The spool 20
can rotate in the pull-out direction relative to the V gear
54 by resiliently deforming the spring. A portion of the
lock pawl 38 is engaged with the V gear 54, meshes with

the ratchet teeth of the ratchet hole 40 by the lock pawl
38 moving in the a direction of coming out from the pawl
housing portion 36 interlockingly with the relative rotation
of the spool 20 in the pull-out direction with respect to
the V gear 54.
[0024] A sensor cover 58 is provided at the opposite
side of the sensor holder 52 to the leg plate 16. The sen-
sor cover 58 is configured in a bottomed shape open
towards the leg plate 16 side, and is attached to the leg
plate 16. An acceleration sensor 72 is provided inside
the sensor cover 58. The acceleration sensor 72 includes
a hanger 74. The hanger 74 is provided with a bottom
wall 76, a peripheral wall 78 projects upwards from a
peripheral edge of the bottom wall 76. The hanger 74 is
accordingly formed with an overall box shape open to-
wards the side opposite to the bottom wall 76. The bottom
wall 76 of the hanger 74 is fixed to the leg plate 16 of the
frame 14. The bottom wall 76 of the hanger 74 is provided
with support walls 80 and 82. The support wall 80 and
the support wall 82 are formed in plate shapes facing
each other in the same direction as the spool 20 axial
direction, or facing each other in a direction in which one
side along the spool 20 axial direction is inclined with
respect to the other side at a specific angle in the seat
up-down direction.
[0025] A sensor housing 92 serving as a housing
formed for example by molding overall from a synthetic
resin, is provided between the support wall 80 and the
support wall 82 of the hanger 74. The sensor housing 92
is provided with a placement portion 94 as shown in Fig.
2. In the placement portion 94, a placement face 96 is
formed. The placement face 96 is a circular cone shape
opening upwards, and a sensor ball 110 serving as an
inertia mass body is placed on the placement face 96.
[0026] A vertical wall 114 projects upwards from a sup-
port wall 82 side end portion of the placement portion 94,
and a vertical wall 118 projects upwards from a support
wall 80 side end portion of the placement portion 94. Lat-
eral walls 120 and 122 extend from both width direction
ends of the vertical wall 118 towards the vertical wall 114
side. A support shaft 124 is provided in the vicinity of
upper end portions of the lateral walls 120 and 122. As
illustrated in Fig. 1, the support shaft 124 is a shaft mem-
ber whose axial direction is along the facing direction of
the lateral wall 120 and the lateral wall 122. One end of
the support shaft 124 is supported by the lateral wall 120
and the other end of the support shaft 124 is supported
by the lateral wall 122.
[0027] A sensor lever 130 is provided between the lat-
eral wall 120 and the lateral wall 122. As illustrated in
Fig. 2, the sensor lever 130 includes a base portion 132.
In the base portion 132, the support shaft 124 penetrates
through. The sensor lever 130 is accordingly supported
so as to be capable of rotating (swinging) about the sup-
port shaft 124. The sensor lever 130 includes a hat por-
tion 134. The hat portion 134 is formed with a shallow
circular conical shaped external appearance. The bottom
face of the hat portion 134 is configured as a curved face
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or a sloping face with a concave shape that is open to-
wards the opposite side to the circular cone apex portion
of the hat portion 134. The bottom face of the hat portion
134 covers the sensor ball 110 that is placed on the place-
ment face 96 of the placement portion 94.
[0028] The hat portion 134 rotates (swings) upwards
about the support shaft 124 when the sensor ball 110
rises up on the placement face 96 towards an edge por-
tion of the placement face 96. A pressing projection 136
is formed to the hat portion 134, so as to project substan-
tially upwards (namely towards the opposite side to the
bottom face of the hat portion 134), and the pressing
projection 136 pushes upwards a V pawl 180, described
later, when the hat portion 134 swings upwards about
the support shaft 124.
[0029] A rotating shaft 142 is provided in the vicinity of
an upper end portion of the vertical wall 118 described
above, and is formed projecting from the face of the ver-
tical wall 118 on the opposite side to the vertical wall 114.
The rotating shaft 142 is provided with a shaft portion
144. As shown in Figs 4A and 4B, the shaft portion 144
is a circular cylinder (column) shape whose axial direction
is along a facing direction of the vertical wall 114 and the
vertical wall 118. A shaft receiving groove 146 is formed
to the support wall 80 of the hanger 74, corresponding
to the shaft portion 144.
[0030] The shaft receiving groove 146 penetrates the
support wall 80 in the thickness direction of the support
wall 80 and is open at an upper end portion of the support
wall 80. The shaft receiving groove 146 is bent or curved
into a substantially L-shape at an intermediate portion of
the shaft receiving groove 146. The shaft portion 144 (the
rotating shaft 142), that enters inside the shaft receiving
groove 146 from the open end of the shaft receiving
groove 146 at the upper end portion of the support wall
80, reaches the end portion of the shaft receiving groove
146 on the opposite side to the open end. The shaft por-
tion 144 (the rotating shaft 142) is supported by the shaft
receiving groove 146 so as to be capable of rotating
(swinging) about its axial center.
[0031] An abut portion 148 is formed at the lower side
of a shaft portion 144. The abut portion 148 is formed
continuous to the shaft portion 144 by locally thickening
of the vertical wall 118. The abut portion 148 faces the
support wall 80 to the lateral side of the shaft receiving
groove 146. When the sensor housing 92 attempts to
move towards the support wall 80 side, the support wall
80 abuts (contacts) the abut portion 148, thereby restrict-
ing movement of the sensor housing 92 towards the sup-
port wall 80 side.
[0032] The width dimension (dimension in a direction
orthogonal to the axial direction of the shaft portion 144
and to the vertical (up-down) direction) of the abut portion
148 in plan view (Fig. 4B) is equal to or less than, pref-
erably, the same as the diameter dimension of the shaft
portion 144, and the entire abut portion 148 overlaps with
the shaft portion 144 as viewed from the opposite side
of the shaft portion 144 to the abut portion 148.

[0033] A restriction portion 150 is formed at a leading
end of the shaft portion 144, that projects out through the
shaft receiving groove 146 to the hanger 74 outside. The
restriction portion 150 is circular plate shaped with an
external diameter dimension larger than the shaft portion
144, and is formed coaxially to the shaft portion 144. A
portion of the restriction portion 150 further to the shaft
portion 144 side than an axial direction intermediate por-
tion is formed with a circular truncated conical profile or
a tapered profile of gradually decreasing external diam-
eter dimension on progression towards the shaft portion
144 side.
[0034] A shaft portion 144 side end portion of the re-
striction portion 150 is set with an external diameter di-
mension the same as the external diameter dimension
of the shaft portion 144. The axial direction length of the
shaft portion 144 and the form position of the restriction
portion 150 are moreover set such that there is a sepa-
ration from the shaft portion 144 side end portion of the
restriction portion 150 to an outer face of the support wall
80 in an assembled state of the acceleration sensor 72
to the hanger 74 (in other words, such that the leading
end of the shaft portion 144 projects to the outside of the
support wall 80). The restriction portion 150 faces the
support wall 80, and when the acceleration sensor 72
attempts to move towards the support wall 82 side, the
support wall 80 contacts (abuts) the restriction portion
150, thereby restricting movement of the sensor housing
92 towards the support wall 82 side.
[0035] A rotating shaft 152 is formed in the vicinity of
an upper end portion of the vertical wall 114 described
above, and is formed projecting from the face of the ver-
tical wall 114 on the opposite side to the vertical wall 118.
As illustrated in Fig. 3, the rotating shaft 152 includes a
shaft portion 154. The shaft portion 154 is a circular cyl-
inder (column) shape and is formed coaxially to the shaft
portion 144, with the shaft portion 154 axial direction be-
ing along the facing direction of the vertical wall 114 and
the vertical wall 118. A shaft receiving groove 156 is
formed to the support wall 82 of the hanger 74 corre-
sponding to the shaft portion 154.
[0036] The shaft receiving groove 156 penetrates the
support wall 82 in the thickness direction of the support
wall 82, and is open at an upper end portion of the support
wall 82. The shaft receiving groove 156 is bent or curved
at an intermediate portion to form a substantially L-shape,
and the shaft portion 154 (the rotating shaft 152) that
enters inside the shaft receiving groove 156 from the
open end of the shaft receiving groove 156 at the upper
end portion of the support wall 82, reaches the end por-
tion of the shaft receiving groove 156 on the opposite
side to the open end. The shaft portion 154 (the rotating
shaft 152) is supported by the shaft receiving groove 156
so as to be capable of rotating (swinging) about its axial
center.
[0037] An abut portion 158 is formed at a lower side of
the shaft portion 154. The abut portion 158 is formed
continuous to the shaft portion 154 by locally thickening
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of the vertical wall 114. The abut portion 158 faces the
support wall 82 to the lateral side of the shaft receiving
groove 156. When the sensor housing 92 attempts to
move towards the support wall 82 side, the support wall
82 abuts (contacts) the abut portion 158, thereby restrict-
ing movement of the sensor housing 92 towards the sup-
port wall 82 side.
[0038] The width dimension (dimension in a direction
orthogonal to the axial direction of the shaft portion 154
and to the vertical (up-down) direction) of the abut portion
158 in plan view is equal to or less than, preferably, the
same as the diameter dimension of the shaft portion 154,
and the entire abut portion 158 overlaps with the shaft
portion 154 as viewed from the opposite side of the shaft
portion 154 to the abut portion 158.
[0039] A restriction portion 160 is formed at a leading
end of the shaft portion 154 that projects out through the
shaft receiving groove 156 to the hanger 74 outside. The
restriction portion 160 is circular plate shaped with an
external diameter dimension larger than that of the shaft
portion 154, and is formed coaxially to the shaft portion
154. A portion of the restriction portion 160 further to the
shaft portion 154 side than an axial direction intermediate
portion is formed with a circular truncated conical profile
or a tapered profile of gradually decreasing external di-
ameter dimension on progression towards the shaft por-
tion 154 side. A shaft portion 154 side end portion of the
restriction portion 160 is set with an external diameter
dimension the same as the external diameter dimension
of the shaft portion 154.
[0040] The axial direction length of the shaft portion
154 and the form position of the restriction portion 160
are moreover set such that there is a separation from the
shaft portion 154 side end portion of the restriction portion
160 to an outer face of the support wall 82 in an assem-
bled state of the acceleration sensor 72 to the hanger 74
(in other words, such that the leading end of the shaft
portion 154 projects to the outside of the support wall
82). The restriction portion 160 faces the support wall 82,
and when the acceleration sensor 72 attempts to move
towards the support wall 80 side, the support wall 82
abuts (contacts) the restriction portion 160, thereby re-
stricting movement of the sensor housing 92 towards the
support wall 80 side.
[0041] A guide pin 162 is formed projecting from the
face of the vertical wall 118 on the opposite side to the
vertical wall 114 at the lower side of the position where
the rotating shaft 142 is formed to the vertical wall 118.
The projection direction of the guide pin 162 from the
vertical wall 118 is the same direction as the axial direc-
tion of the shaft portion 144 of the rotating shaft 142. The
guide pin 162 enters inside a guide hole 164 formed in
the support wall 80 of the hanger 74.
[0042] The guide hole 164 is configured as a curved
elongated hole with curvature thereof centered on a spe-
cific position of the shaft receiving groove 146. The guide
pin 162 enters inside the guide hole 164, thereby limiting
the rotating (swinging) range of the sensor housing 92

about the rotating shaft 142 to between a position where
the guide pin 162 abuts one length direction end of the
guide hole 164 and a position where the guide pin 162
abuts the other length direction end of the guide hole 164.
[0043] A support shaft 178 is formed projecting from
the sensor holder 52 towards the opposite side to the leg
plate 16. The support shaft 178 axial direction is set as
the same direction as the spool 20 axial direction, and a
base portion 182 of the V pawl 180 is supported so as to
be capable of rotating about the support shaft 178. The
V pawl 180 is provided with a plate shaped pressure re-
ceiving plate 184. The pressure receiving plate 184 is
positioned at the upper side of the pressing projection
136 of the sensor lever 130. The pressing projection 136
is set with a size such that, within the rotating range of
the sensor housing 92 about the rotating shaft 142 be-
tween the abut state of the guide pin 162 with the one
end of the guide hole 164 and the abut state of the guide
pin 162 with the other end of the guide hole 164, the lower
side face of the pressure receiving plate 184 faces the
pressing projection 136.
[0044] The V pawl 180 is further provided with an en-
gagement claw 186. An opening, not shown in the draw-
ings, is formed at the sensor holder 52, corresponding
to the engagement claw 186. A portion of the sensor hold-
er 52 that houses the V gear 54 and the outside of the
sensor holder 52 are in communication with each other
through this opening. When the sensor lever 130 rotates
upwards about the support shaft 124 and the pressing
projection 136 presses the pressure receiving plate 184
upwards, the engagement claw 186 meshes with ratchet
teeth formed to an outer peripheral portion of the V gear
54. Rotation of the V gear 54 in the pull-out direction is
thereby restricted when the engagement claw 186 is
meshed with the ratchet teeth of the V gear 54.

Operation and Advantageous Effects of Present Exem-
plary Embodiment

[0045] Explanation now follows regarding operation
and advantageous effects of the present exemplary em-
bodiment.
[0046] In the webbing take-up device 10, in event of
sudden vehicle deceleration, the sensor ball 110 rolls
across the placement face 96 formed at the placement
portion 94 of the sensor housing 92 in the acceleration
sensor 72, the sensor ball 110 rising up as it rolls towards
an edge portion side of the placement face 96. The sen-
sor ball 110 that has rolled as described above presses
the bottom face of the hat portion 134 upwards, rotating
the sensor lever 130 upwards about the support shaft
124.
[0047] The pressing projection 136 formed at the hat
portion 134 pushes up the lower face of the pressure
receiving plate 184 of the V pawl 180 when the sensor
lever 130 rotates in this manner, thereby rotating (swing-
ing) the V pawl 180 about the support shaft 178. When
the V pawl 180 rotates in this manner, the engagement
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claw 186 accordingly moves upwards, meshing with the
ratchet teeth formed to the outer peripheral portion of the
V gear 54. Rotation of the V gear 54 in the pull-out direc-
tion is accordingly restricted.
[0048] The webbing 22 is pulled when the occupant
wearing the webbing 22 moves under inertia towards the
vehicle front due to sudden vehicle deceleration. The
spool 20 rotates in the pull-out direction as the webbing
22 is pulled.
[0049] When the spool 20 rotates in the pull-out direc-
tion in a state in which relative rotation of the V gear 54
in the pull-out direction is restricted due to the engage-
ment claw 186 of the V pawl 180 meshing with the ratchet
teeth of the V gear 54, as described above, relative ro-
tation of the spool 20 in the pull-out direction with respect
to the V gear 54 occurs. When such relative rotation oc-
curs between the V gear 54 and the spool 20, the lock
pawl 38 moves such that a portion of the lock pawl 38
projects out from the pawl housing portion 36 that is
formed at the spool 20, and ratchet teeth at the leading
end side of the lock pawl 38 thereby meshes with the
ratchet teeth of the ratchet hole 40 formed at the leg plate
16.
[0050] Rotation of the spool 20 in the pull-out direction
is thus restricted due to the ratchet teeth of the lock pawl
38 meshing with the ratchet teeth of the ratchet hole 40.
The webbing 22 is thereby restricted from being pulled
out from the spool 20, the webbing 22 thereby effectively
restraining the body of the occupant as it attempts to
move under inertia towards the vehicle front.
[0051] Note that the webbing take-up device 10 is built
into the seat back of the seat with reclining mechanism,
as described above. When the seat back is reclined with
respect to a seat cushion, the webbing take-up device
10 that is built into the seat back rotates (swings) about
the reclining axis of the seat back and tilts.
[0052] In the webbing take-up device 10, the rotating
shafts 142 and 152 of the sensor housing 92 of the ac-
celeration sensor 72 are supported by the support walls
80 and 82 of the hanger 74 so as to be capable of rotating.
The device main body 12 of the webbing take-up device
10 tilts together with the seat back, however the sensor
housing 92 of the acceleration sensor 72 rotates relative
to the hanger 74 (namely the device main body 12) as
the sensor housing 92 attempts to maintain the same
attitude as the attitude in a state prior to the device main
body 12 tilting. Accordingly, even when the device main
body 12 tilts, from a state illustrated in Fig. 5, as illustrated
in Fig. 6, the attitude (orientation) of the sensor housing
92 of the acceleration sensor 72 does not change, with
the opening direction of the placement face 96 being
maintained to direct upwards. Accordingly, even when
the device main body 12 is tilted, there is no change to
the function of the acceleration sensor 72, and as de-
scribed above, the sensor ball 110 can be made to roll
over the placement face 96 even in the event of sudden
vehicle deceleration, enabling actuation of the lock mech-
anism 32.

[0053] In the present exemplary embodiment, when
the sensor housing 92 of the acceleration sensor 72 at-
tempts to move in a direction moving away from the sup-
port wall 82 and approaching the support wall 80 (namely
in one vehicle left-right direction), the restriction portion
160 formed at the leading end of the shaft portion 154
contacts the support wall 82 from the opposite side of
the support wall 82 to the support wall 80 side, and the
abut portion 148 formed at the lower side of the shaft
portion 144 contacts the support wall 80. Movement of
the sensor housing 92 towards the support wall 80 side
is accordingly restricted.
[0054] On the other hand, when the sensor housing 92
of the acceleration sensor 72 attempts to move in a di-
rection moving away from the support wall 80 and ap-
proaching the support wall 82 (namely in the other vehicle
left-right direction), the restriction portion 150 formed at
the leading end of the shaft portion 144 contacts the sup-
port wall 80 from the opposite side of the support wall 80
to the support wall 82 side, and the abut portion 158
formed at the lower side of the shaft portion 154 contacts
the support wall 82. Movement of the sensor housing 92
towards the support wall 82 side is accordingly restricted.
[0055] In the webbing take-up device 10, movement
of the sensor housing 92 along the facing direction of the
vertical wall 114 and the vertical wall 118, namely unin-
tentional movement of the sensor housing 92 in the ve-
hicle left-right direction, can accordingly be restricted.
[0056] Note that in the present exemplary embodi-
ment, configuration is made, between the support wall
80 and the support wall 82, with the rotating shafts 142
and 152 that restrict movement of the sensor housing
92, at the portions formed only at the lower sides of the
shaft portions 144 and 154. Foreign objects such as dirt
and dust that have landed on the upper side of the outer
peripheral faces of the circular column shaped shaft por-
tions 144 and 154 accordingly readily slide over the outer
peripheral faces of the shaft portions 144 and 154 and
fall down, away from the shaft portions 144 and 154. Col-
lection and accumulation of foreign objects such as dirt
and dust on the vertical wall 118 side of the shaft portion
144, and on the vertical wall 114 side of the shaft portion
154, can accordingly be prevented or effectively sup-
pressed.
[0057] A shaft portion formed at a vertical wall of a sen-
sor housing is formed in a circular column shape, and an
abut portion is formed facing a support wall, below the
shaft portion. A width dimension of the abut portion is the
same as the diameter dimension of the shaft portion as
seen in plan view, and the abut portion is formed so as
to overlap entirely with the shaft portion as seen from the
opposite side of the shaft portion to the abut portion. For-
eign objects such as dirt or dust that fall onto the circular
column shaped shaft portion therefore readily slide over
the shaft portion and fall down from the shaft portion, and
foreign objects such as dirt or dust do not stay on the
abut portion.
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Claims

1. A webbing take-up device (10) comprising:

a device main body (12) comprising a spool (20),
the spool (20) taking up a webbing (22) from a
base end side thereof in a webbing (22) length
direction onto an outer peripheral portion of the
spool (20) by rotating in a take-up direction that
is one direction about a center axis of the spool
(20);
an acceleration detection section (72) that in-
cludes
a placement face (96) that is formed in a concave
shape that is open upwards,
a spherical shaped inertia mass body (110) that
is placed on the placement face (96), the inertia
mass body (110) rolling on the placement face
(96) due to inertia at a time of sudden vehicle
deceleration, and
a shaft portion (144) that penetrates a support
portion (80) provided at the device main body
(12),
the acceleration detection section (72) rotating
about the shaft portion (144) with respect to the
device main body (12) accompanying tilting of
the device main body (12) such that the accel-
eration detection section (72) maintains the
same orientation as orientation of the accelera-
tion detection section (72) in a state prior to the
device main body (12) tilting; and
a lock section (32) that is actuated by the spool
(20) rotating in a pull-out direction that is an op-
posite direction from the take-up direction in a
state in which the inertia mass body (110) of the
acceleration detection section (72) rolls on the
placement face (96), rotation of the spool (20)
in the pull-out direction being restricted by actu-
ation of the lock section (32); characterized in
that
the acceleration detection section (72) further
comprises an abut portion (148) that is formed
at a lower side of the shaft portion (144) and at
a lateral side of the support portion (80) in an
axial direction of the shaft portion (144), and that
restricts movement of the shaft portion (144)
along the axial direction by the support portion
(80) abutting the abut portion (148).

2. The webbing take-up device (10) of claim 1, wherein
a width dimension of the abut portion (148) is equal
to or less than a diameter dimension of the shaft
portion (144), and a shape of the abut portion (148)
is set such that the abut portion (148) entirely over-
laps with the shaft portion (144) when the shaft por-
tion (144) is seen from a side of the shaft portion
(144) which side is opposite to the abut portion (148).

3. The webbing take-up device (10) of claim 1 or 2,
wherein the abut portion (148) is formed continuous
to the shaft portion (144).

4. The webbing take-up device (10) of claim 1, wherein
the abut portion (148) is formed at the shaft portion
(144) at the lower side of the shaft portion (144).

Patentansprüche

1. Gurtaufnahmevorrichtung (10) mit:

einem Vorrichtungshauptkörper (12) mit einer
Spule (20), wobei die Spule (20) einen Gurt (22)
von seiner Basisendseite in einer Längsrichtung
des Gurtes (22) an einem Außenumfangsab-
schnitt der Spule (20) aufnimmt durch Drehen
in einer Aufnahmerichtung, die eine Richtung
um eine Mittelachse der Spule (20) ist;
einem Beschleunigungserfassungsabschnitt
(72), der Folgendes aufweist
eine Anordnungsfläche (96), die in einer konka-
ven Form ausgebildet ist, die nach oben offen
ist,
einen kugelartig geformten Trägheitsmassen-
körper (110), der auf der Anordnungsfläche (96)
angeordnet ist, wobei der Trägheitsmassenkör-
per (110) auf der Anordnungsfläche (96) auf
Grund einer Trägheit zu einem Zeitpunkt einer
plötzlichen Fahrzeugverzögerung rollt, und
einen Wellenabschnitt (144), der einen Stützab-
schnitt (80) durchdringt, der an dem Vorrich-
tungshauptkörper (12) vorgesehen ist,
wobei der Beschleunigungserfassungsab-
schnitt (72) um den Wellenabschnitt (144) in Be-
zug auf den Vorrichtungshauptkörper (12) dreht
unter Begleitung eines Neigens des Vorrich-
tungshauptkörpers (12) derart, dass der
Beschleunigungserfassungsabschnitt (72) die
gleiche Ausrichtung beibehält wie die Ausrich-
tung des Beschleunigungserfassungsabschnit-
tes (72) in einem Zustand vor der Neigung des
Vorrichtungshauptkörpers (12); und
einem Arretierabschnitt (32), der betätigt wird,
indem die Spule (20) in einer Herausziehrich-
tung, die eine von der Aufnahmerichtung entge-
gengesetzte Richtung ist, in einem Zustand
dreht, bei dem der Trägheitsmassenkörper
(110) des Beschleunigungserfassungsab-
schnittes (72) auf der Anordnungsfläche (96)
rollt, wobei die Drehung der Spule (20) in der
Herausziehrichtung durch eine Betätigung des
Arretierabschnittes (32) begrenzt wird;
dadurch gekennzeichnet, dass
der Beschleunigungserfassungsabschnitt (72)
des Weiteren einen Anlageabschnitt (148) auf-
weist, der an einer unteren Seite des Wellenab-
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schnittes (144) und an einer lateralen Seite des
Stützabschnittes (80) in einer axialen Richtung
des Wellenabschnittes (144) ausgebildet ist und
der eine Bewegung des Wellenabschnittes
(144) entlang der axialen Richtung begrenzt, in-
dem der Stützabschnitt (80) an dem Anlageab-
schnitt (148) anliegt.

2. Gurtaufnahmevorrichtung (10) gemäß Anspruch 1,
wobei ein Breitenmaß des Anlageabschnittes (148)
gleich ist wie oder geringer ist als ein Durchmesser-
maß des Wellenabschnittes (144), und eine Form
des Anlageabschnittes (148) derart festgelegt ist,
dass der Anlageabschnitt (148) gänzlich mit dem
Wellenabschnitt (144) überlappt, wenn der Wellen-
abschnitt (144) von einer Seite des Wellenabschnit-
tes (144) betrachtet wird, wobei diese Seite zu dem
Anlageabschnitt (148) entgegengesetzt ist.

3. Gurtaufnahmevorrichtung (10) gemäß Anspruch 1
oder 2, wobei der Anlageabschnitt (148) zu dem Wel-
lenabschnitt (144) fortlaufend ausgebildet ist.

4. Gurtaufnahmevorrichtung (10) gemäß Anspruch 1,
wobei der Anlageabschnitt (148) an dem Wellenab-
schnitt (144) an der unteren Seite des Wellenab-
schnittes (144) ausgebildet ist.

Revendications

1. Dispositif d’enroulement de sangle (10)
comprenant :

un corps principal de dispositif (12) comprenant
une bobine (20), la bobine (20) enroulant une
sangle (22) à partir d’un côté extrémité de base
de celle-ci dans une direction de longueur de la
sangle (22) sur une partie périphérique extérieu-
re de la bobine (20) en tournant dans une direc-
tion d’enroulement qui est une direction autour
d’un axe central de la bobine (20) ;
une section de détection d’accélération (72) qui
comprend :

une face de placement (96) qui est réalisée
en une forme concave qui est ouverte vers
le haut,
un corps de masse d’inertie (110) de forme
sphérique qui est placé sur la face de pla-
cement (96), le corps de masse d’inertie
(110) roulant sur la face de placement (96)
du fait de l’inertie à l’instant d’une décélé-
ration de véhicule soudaine, et
une partie d’arbre (144) qui pénètre dans
une partie de support (80) prévue au niveau
du corps principal de dispositif (12),
la section de détection d’accélération (72)

tournant autour de la partie d’arbre (144)
par rapport au corps principal de dispositif
(12) en accompagnant l’inclinaison du
corps principal de dispositif (12) de sorte
que la section de détection d’accélération
(72) maintienne la même orientation que
l’orientation de la section de détection d’ac-
célération (72) dans un état précédant l’in-
clinaison du corps principal de dispositif
(12) ; et
une section de verrouillage (32) qui est ac-
tionnée par la bobine (20) tournant dans une
direction de traction qui est une direction
opposée à la direction d’enroulement dans
un état dans lequel le corps de masse
d’inertie (110) de la section de détection
d’accélération (72) roule sur la face de pla-
cement (96), la rotation de la bobine (20)
dans la direction de traction étant limitée par
l’actionnement de la section de verrouillage
(32) ;
caractérisé en ce que
la section de détection d’accélération (72)
comprend en outre une partie de butée
(148) qui est formée au niveau d’un côté
inférieur de la partie d’arbre (144) et d’un
côté latéral de la partie de support (80) dans
une direction axiale de la partie d’arbre
(144), et qui limite le déplacement de la par-
tie d’arbre (144) le long de la direction axiale
par la partie de support (80) venant en butée
contre la partie de butée (148).

2. Dispositif d’enroulement de ceinture (10) selon la re-
vendication 1, dans lequel une dimension de largeur
de la partie de butée (148) est inférieure ou égale à
une dimension de diamètre de la partie d’arbre (144),
et une forme de la partie de butée (148) est fixée de
sorte que la partie de butée (148) coïncide entière-
ment avec la partie d’arbre (144) lorsque la partie
d’arbre (144) est vue à partir d’un côté de la partie
d’arbre (144), qui est opposé à la partie de butée
(148).

3. Dispositif d’enroulement de ceinture (10) selon la re-
vendication 1 ou 2, dans lequel la partie de butée
(148) est formée dans le prolongement de la partie
d’arbre (144).

4. Dispositif d’enroulement de ceinture (10) selon la re-
vendication 1, dans lequel la partie de butée (148)
est formée au niveau de la partie d’arbre (144) du
côté inférieur de la partie d’arbre (144).
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