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Description

Technical Field

[0001] The invention relates to a seat belt retractor
provided with an emergency locking mechanism for
constraining an occupant by preventing a webbing from
being drawn out in a crash of a vehicle or on other oc-
casions, and also provided with an energy absorption
mechanism for absorbing an impact load acting be-
tween the occupant and the webbing, so as to protect
the occupant.

Background Art

[0002] A seat belt retractor which, in a non-use con-
dition, takes up a webbing of a seat belt apparatus at-
tached to a vehicle body or the like and for holding an
occupant in the seat is generally provided with inertia
sensing means for, in a crash of a vehicle, a rapid ac-
celeration or deceleration of the vehicle body, or the like,
detecting this, and also provided with an emergency
locking mechanism for, in response to the detection,
preventing the webbing from rewinding, so that an oc-
cupant can be safely constrained in the seat by the web-
bing in an emergency such as a crash of a vehicle.
[0003] In the case where the emergency locking
mechanism operates in a crash of a vehicle, a rapid de-
celeration of the vehicle body, or the like, if the webbing
is perfectly set in a locked condition, a large impact load
acts between an occupant and the webbing. Conven-
tionally, therefore, the following seat belt retractor is al-
ready practically used. The seat belt retractor is provid-
ed with an energy absorption mechanism which, in the
case where an impact load acting on the webbing ex-
ceeds a definite value, absorbs the impact load while
the webbing is drawn out at a certain degree.
[0004] As a seat belt retractor provided with such an
energy absorption mechanism, known is a seat belt re-
tractor having a configuration in which a torsion bar
made of soft steel or the like is interposed between a
spool for taking up a webbing and an emergency locking
mechanism for blocking the rotation of the spool. Spe-
cifically, in a seat belt retractor provided with such a kind
of energy absorption mechanism, an emergency locking
mechanism adopts a configuration provided with a
ratchet wheel which rotates together with the spool, and
a pawl which locks the spool via the ratchet wheel with
meshing with the ratchet wheel in response to the de-
tection of a crash of a vehicle or the like by inertia sens-
ing means. In-addition, a torsion bar is interposed be-
tween the ratchet wheel and the spool. One end of the
torsion bar is coupled to the spool and the other end is
coupled to the ratchet wheel. When a force drawing the
webbing exceeds a certain limit, the torsion bar is sub-
jected to twist deformation between the spool around
which the webbing is wound and the ratchet wheel which
is in a locked condition by the meshing with the pawl, so

that the spool rotates by a predetermined amount with
respect to the ratchet wheel, and the impact load acting
on the webbing is absorbed (for example, see Japanese
Patent Publication (Kokai) No. HEI10-250529 which dis-
closes the preamble of claim 1).
[0005] In the above-mentioned seat belt retractor pro-
vided with the energy absorption mechanism mainly in-
cluding the torsion bar, however, in addition to the ratch-
et wheel, an inertia sensing device (a locking arm, a
locking arm base, or the like) which rotates in synchro-
nization with the torsion bar and which is synchronized
so that the ratchet wheel and the pawl precisely mesh
with each other is coupled to the torsion bar.
[0006] In a seat belt retractor in which an energy ab-
sorption mechanism is not added, when a spindle of a
spool corresponding to the torsion bar and a ratchet
wheel of an emergency locking mechanism are integral-
ly formed, precise synchronization can be relatively eas-
ily realized by a combination in which the angular phase
of the spindle with respect to other members is constant.
In the torsion bar of the energy absorption mechanism,
soft steel which is easily subjected to twist deformation
is used. On the other hand, in the ratchet wheel of the
emergency locking mechanism, hard steel is used be-
cause the ratchet wheel is required to withstand an ex-
tremely large load at the time of lock due to meshing
with the pawl. For this reason, they cannot be integrally
formed. Accordingly, the torsion bar and the ratchet
wheel are formed as individual members and the follow-
ing structure is adopted. As disclosed in above-de-
scribed Japanese Patent Publication (Kokai) No.
HEI10-250529, for example, a coupling portion of a hex-
agonal shape is formed at one end of the torsion bar,
and a hexagonal insertion hole for fitting the coupling
portion of the torsion bar is formed in the ratchet wheel.
The coupling portion of the torsion bar is fitted into the
insertion hole, thereby coupling them with each other.
[0007] However, in order to enable the coupling por-
tion of the torsion bar to be fitted into the inserting hole
of the ratchet wheel, a gap of a certain size or more is
naturally required between them. For this reason, at the
time of the coupling of these members, there inevitably
occurs a little combination error in a circumference di-
rection. As a result, as the number of incorporated com-
ponents is larger, it becomes more difficult to precisely
maintain the synchronization of the components in ac-
cordance with the design. This results in a problem that
the emergency locking mechanism is out of synchroni-
zation, so that the winding of the webbing or the drawing
disabled condition (lock-up phenomenon) is caused.
[0008] In the above-identified Japanese Patent Pub-
lication (Kokai) No. HEI10-250529, a technique for ap-
plying a previous twist to the torsion bar to variously
change an energy absorption load by using only one
kind of torsion bar is disclosed. The publication also dis-
closes that, for the purpose of identifying the previous
twist angle, a cutout or a projection is disposed in one
position in a circumference direction on surfaces of cou-
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pling portions at both ends of the torsion bar made of
soft steel to the spool and the ratchet wheel. The publi-
cation describes that, in the case where the projection
is disposed, at the time of insertion into the insertion hole
of the ratchet wheel, the projection is broken, so that
rattling between the insertion hole and the coupling por-
tion of the torsion bar can be eliminated.
[0009] The projection formed in one position in the cir-
cumference direction on the side of the torsion bar made
of soft steel has an effect that, at the insertion into the
insertion hole, the projection is appropriately deformed,
so as to eliminate a gap with the insertion hole, and rat-
tling therebetween is effectively eliminated in a condition
in which any force is not applied. When a twisting mo-
ment acts on the torsion bar, however, the projection is
easily deformed further because the projection is dis-
posed on the side of the torsion bar made of soft mate-
rial, and a relative displacement is easily caused as a
result of that the projection is scraped by the coupling
portion to the ratchet wheel. When such a twisting mo-
ment repetitively acts, rattling eventually occurs be-
tween them, and there arises a possibility that the syn-
chronization of the emergency locking mechanism can-
not be attained. Even if such a projection is disposed on
an outer circumference of the torsion bar, it is impossible
to eliminate a combination error in an angular phase be-
tween the torsion bar and the ratchet wheel.
[0010] The invention has been conducted in view of
the above-mentioned circumstances. It is an object of
the invention to provide a seat belt retractor in which a
torsion bar of an energy absorption mechanism and a
ratchet wheel of an emergency locking mechanism can
be easily combined with good reproducibility and in a
constant angular phase without requiring any special
precise working, which stably and surely operates with-
out causing the emergency locking mechanism to be out
of synchronization, and in which an energy can be ef-
fectively absorbed without accompanying any time de-
lay.

Disclosure of Invention

[0011] Specifically, in order to attain the above-men-
tioned object, the seat belt retractor of the invention is
a seat belt retractor in which the seat belt retractor com-
prises: a spool for winding a webbing; and

an emergency locking mechanism including: a
ratchet wheel which rotates together with the spool;
and a pawl which meshes with the ratchet wheel in
response to emergency detection by inertia sensing
means, thereby setting the spool into a locked con-
dition via the ratchet wheel, and
a torsion bar is disposed between the spool and the
ratchet wheel, one end of the torsion bar being cou-
pled to the spool, the other end of the torsion bar
being coupled to the ratchet wheel, the torsion bar
being subjected to twist deformation to absorb an

impact when a force in a drawing direction acts on
the webbing in an operating condition of the emer-
gency locking mechanism, and
a coupling portion of the torsion bar with respect to
the ratchet wheel is formed into a polygonal shape,
a polygonal insertion hole into which the polygonal
coupling portion is to be fitted is formed in the ratch-
et, characterized in that at least one rib-like projec-
tion is formed on an inner face of the polygonal in-
sertion hole in an axial direction of the torsion bar,
the rib-like projection biasing, when the webbing is
drawn, the torsion bar in the insertion hole in a di-
rection along which the torsion bar rotates, to cause
respective faces to be in press contact with each
other in the direction.

[0012] In the invention, as the polygonal shape of the
coupling portion of the torsion bar with respect to the
ratchet wheel, a polygonal shape such as a hexagon or
an octagon, or another polygonal shape in which con-
caves and convexes are formed at a predetermined in-
terval in a circumference direction can be adopted. As
a more specific shape in such a case, for example, a
star shape, a spline tooth shape, a serration tooth
shape, and the like can be employed.
[0013] In the invention, it is preferred to adopt a con-
figuration in which the rib-like projection is formed in at
least three positions on the inner face of the polygonal
insertion hole at predetermined intervals in the circum-
ference direction.
[0014] The rib-like projection in the invention is desir-
ably formed from a position which is distant away from
an open end of the polygonal insertion hole on a torsion
bar insertion side by a predetermined distance, to an
inner side.
[0015] In the invention, each of the coupling portion
of the torsion bar with respect to the ratchet wheel, and
the insertion hole of the ratchet wheel into which the cou-
pling portion is to be fitted has a polygonal shape, and
a rib for biasing the torsion bar in a predetermined di-
rection in the insertion hole so that the respective faces
closely come into contact with each other in the prede-
termined direction is formed in the insertion hole of the
ratchet wheel, thereby enabling the torsion bar and the
ratchet wheel to, when the coupling portion of the torsion
bar is fitted into the insertion hole of the ratchet wheel,
be combined so as to always attain a constant angular
phase between torsion bar and the ratchet wheel. The
rib-like projection is disposed on the side of the insertion
hole of the ratchet wheel of a harder material, so that
the rib-like projection is not broken at the insertion of the
torsion bar, and the projection is engaged so as to
scrape the side of the coupling portion of the torsion bar.
Thus, the faces on the opposite sides strongly come in
press contact with each other, so that the torsion bar
and the ratchet wheel are always combined in a con-
stant angular phase.
[0016] The direction of biasing of the torsion bar in the
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insertion hole is set to the direction in which the torsion
bar rotates when the webbing is drawn out. Therefore,
a face of the coupling portion of the torsion bar is initially
in press contact with a face of the insertion hole of the
ratchet wheel in the rotation direction. When an impact
load acts on the webbing in a crash of a vehicle or the
like and a torque in a direction of drawing out the web-
bing acts on the torsion bar via the spool, consequently,
a relative rotation between the torsion bar and the ratch-
et wheel is not caused. Thus, twist deformation is im-
mediately caused without producing any time delay, so
that an energy can be effectively absorbed.
[0017] According to the invention of claim 2, the cou-
pling portion of the torsion bar and the insertion hole of
the ratchet wheel have a polygonal shape in which con-
caves and convexes are formed at a predetermined in-
terval in the circumference direction. When the coupling
portion is biased in the insertion hole in the above-men-
tioned direction, therefore, the concaves and convexes
of the coupling portion and the insertion hole are in press
contact with each other in a mutual face abutting man-
ner. Accordingly, the effect for preventing the relative ro-
tation of the torsion bar and the ratchet wheel from oc-
curring can be more surely attained.
[0018] In addition, when the configuration of the in-
vention of claim 3 in which the rib-like projection formed
in the insertion hole of the ratchet wheel is formed in at
least three positions at predetermined intervals in the
circumference direction is employed, the torsion bar is
not partially biased in the insertion hole, but is always
precisely biased in the above-mentioned direction, so
that the respective faces can be surely and closely in
contact with each other in the direction.
[0019] According to the invention of claim 4, the
above-mentioned rib-like projection is not formed in the
vicinity of the open end on the torsion bar inserting side
of the insertion hole of the ratchet wheel, but formed in
a position distant away from the open end by a prede-
termined distance. With this configuration, when the
coupling portion of the torsion bar is being inserted, it is
possible to insert the coupling portion of the torsion bar
into the insertion hole in a condition where they are eas-
ily and surely positioned, because a certain degree of
gap exists between the insertion hole and the coupling
portion of the torsion bar in an initial stage of the inser-
tion. Thus, it is advantageous that the combining work
can be facilitated.

Brief Description of Drawings

[0020] Fig. 1 is a partial longitudinal section view of
an embodiment of the invention in which the vicinity of
a pawl 42 is shown as a view indicated by an arrow A
in Fig. 2 in a condition where only a cover 7 is cut away.
[0021] Fig. 2 is an exploded perspective view of the
embodiment of the invention.
[0022] Fig. 3 is a detailed explanation view of a torsion
bar 5 in the embodiment of the invention, in which Fig.

3(A) is a front view, Fig. 3(B) is a left side view, and Fig.
3(C) is a section view taken along a line C-C of Fig. 3(A).
[0023] Fig. 4(A) is a partial longitudinal section view
of a ratchet wheel 41 in the embodiment of the invention,
and Fig. 4(B) is an enlarged view (B) of a portion B in
Fig. 4(A).
[0024] Fig. 5 (A) is a left side view of Fig. 4(A), and
Fig. 5(B) is an enlarged view of the portion B.
[0025] Fig. 6 is a perspective view for explaining a
work of combining the torsion bar 5 and the ratchet
wheel 41 in the embodiment of the invention.
[0026] Fig. 7 is a section view of main portions in a
combined condition of the torsion bar 5 and the ratchet
wheel 41 in the embodiment of the invention.
[0027] Fig. 8 is a section view of main portions in a
combined condition of a torsion bar 5 and a ratchet
wheel 41 in another embodiment of the invention.
[0028] Fig. 9 is an explanation view of shapes of a
coupling portion 5b of a torsion bar 5 and an insertion
hole 41c of a ratchet wheel 41 and forming positions of
rib-like projections 8 in a further embodiment of the in-
vention.

Best Mode for Carrying Out the Invention

[0029] Hereinafter, preferred embodiments of the in-
vention will be described with reference to the accom-
panying drawings.
[0030] Fig. 1 is a partial longitudinal section view of
an embodiment of the invention, and Fig. 2 is an explod-
ed perspective view of the embodiment. In Fig. 1, the
vicinity of a pawl 42 is shown as seen as indicated by
an arrow A in Fig. 2 in a condition where only a cover 7
is cut away from a frame 1 which is to be fixed to a ve-
hicle body, a spool 2 around which a webbing is to be
wound being rotatably disposed in said frame 1. On one
end side of the frame 1, a winding device 3 for rotatively
energizing the spool 2 in a taking-up direction of the
webbing is attached. On the other end side, an emer-
gency locking mechanism 4 which will be described later
is attached.
[0031] The spool 2 has a drum-like shape having a
hollow which elongates in the axial direction, in the cent-
er portion thereof. In the hollow, a torsion bar 5 made of
soft steel is disposed coaxially with the center shaft of
the spool 2. As will be described later, in the torsion bar
5, coupling portions 5a and 5b each having a star sec-
tion shape are formed in both end portions, respectively.
One of the coupling portions or the coupling portion 5a
is coupled to the spool 2 in a mutual rotation disabled
manner, and the other coupling portion 5b is coupled to
the ratchet wheel 41 of the emergency locking mecha-
nism 4, similarly in the mutual rotation disabled manner.
[0032] To one end of the spool 2, a coupling member
6 having an outer circumference of a different shape is
attached in a mutual rotation disabled manner. On an
end face on the outer side of the coupling member 6, a
projection 6a having a rectangular section shape is
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formed in a condition where the coupling member is at-
tached to the spool 2. In addition, in an end face on the
opposite side, an insertion hole 6b for coupling the tor-
sion bar is formed. The coupling portion 5a on one end
side of the torsion bar 5 is fitted into the insertion hole
6b, so that the torsion bar 5 and the spool 2 are integrally
coupled in a mutual rotation disabled manner via the
coupling member 6. The projection 6a having a rectan-
gular section shape and formed on the coupling member
6 is engaged with the winding device 3, and the rotative-
ly energizing force of the spool 2 by the above-men-
tioned winding device 3 is transmitted via the coupling
member 6. Specifically, the winding device 3 is mainly
configured by a spiral spring 31, and a rotor 32 which is
disposed in the center of the spiral spring 31, and which
is rotatively energized by the elastic force of the helical
spring 31. The projection 6a having the rectangular sec-
tion shape of the coupling member 6 is inserted into a
hole 32a having a rectangular section shape and formed
in the center of the rotor 32. The rotatively energizing
force by the spiral spring 31 is transmitted to the spool
2 via the rotor 32 and the coupling member 6.
[0033] The emergency lock member 4 is mainly con-
figured by: the ratchet wheel 41 made of hard steel and
rotatably supported with respect to the frame 1 via a
bushing 11; and the pawl 42 which is always energized
in a direction removing from the ratchet wheel 41 by the
energizing force of a spring 42a, and which meshes with
the ratchet wheel 41 in response to a detection result
such as a crash of a vehicle by an inertia sensing device
43 including an acceleration sensor, an inclination sen-
sor, etc of the vehicle body. The ratchet wheel 41 of the
emergency locking mechanism 4 is coupled to the cou-
pling portion 5b on the other end side of the torsion bar
5 in a mutual rotation disabled manner, as described be-
low. In addition, on an outer circumference face on one
end side, the ratchet wheel supports the spool 2 via a
bushing 21. The whole of the emergency locking mech-
anism 4 is covered with a cover 7. In the cover 7, a cap
44 for rotatably supporting an end of the coupling portion
5b of the torsion bar 5 is disposed.
[0034] Fig. 3 is a detailed explanation view of the tor-
sion bar 5. Fig. 3(A) is a front view, Fig. 3(B) is a left side
view thereof, and Fig 3(C) is a section view taken along
a line C-C in Fig. 3(A). Figs. 4 and 5 are detailed expla-
nation views of the ratchet wheel 41. Fig. 4(A) is a partial
longitudinal section view, and Fig. 4(B) is an enlarged
view of a portion B of the figure. Fig. 5(A) is a left side
view of Fig. 4(A), and Fig. 5(B) is an enlarged view of
the portion B.
[0035] The coupling portions 5a and 5b disposed in
both end portions of the torsion bar 5 have star-like sec-
tion shapes in each of which concave portions and con-
vex portions of isosceles triangles are regularly and re-
petitively formed at pitches of 30° in a circumference di-
rection. On an end side of the coupling portion 5b for the
ratchet wheel 41, a protruding shaft 5d is formed via a
flange portion 5c. In an end face of the protruding shaft

5d, a hole 5e into which the above-mentioned cap 44 is
to be fitted is formed.
[0036] In the ratchet wheel 41, a through hole 41a is
formed on the center shaft thereof. On one end side of
the through hole 41a, a larger diameter portion 41b into
which the flange portion 5c of the torsion bar 5 is to be
fitted in the combined condition is formed. A portion
which is adjacent to the larger diameter portion 41b is
formed so as to have a star-like section shape which is
similar to the star-like section shape of the coupling por-
tion 5b of the torsion bar 5, so that an insertion hole 41c
for coupling to the torsion bar 5 is configured. Accord-
ingly, as for the torsion bar 5, one end portion in the cou-
pling portion 5a is coupled to the spool 2 via the above-
described coupling member 6, the other end portion in
the coupling portion 5b is coupled to the ratchet wheel
41, and the end of the other end portion is rotatably sup-
ported by the above - mentioned cap 44. Also the torsion
bar coupling insertion hole 6b of the coupling member
6 to which the coupling portion 5a of one end portion of
the torsion bar 5 is to be coupled has a star-like section
shape which is similar to the star-like section shape of
the coupling portion 5a.
[0037] An inner face size of the star-like section shape
of the insertion hole 41b of the ratchet wheel 41 is
formed so as to be slightly larger than an outer face size
of the coupling portion 5b because a gap for fitting the
coupling portion 5b of the torsion bar is required. On an
inner face of the insertion hole 41b, rib-like projections
8 are formed four positions in total in the axial direction
of the torsion bar 5 on the surface of a slope α which is
one of two kinds of facing slopes α and β constituting a
concave portion of an isosceles triangle formed at a pre-
determined interval and which is mutually spaced by 90°
in the circumference direction. The slope α on which the
rib-like projection 8 is formed is a slope of the above-
mentioned two kinds of facing slopes on the side in op-
position to the rotating direction of the torsion bar 5 in
drawing out of the webbing (indicated by an arrow A in
Fig. 5(A)). Each of the rib-like projections 8 elongates in
the axial direction from an end portion on the side op-
posite to the larger diameter portion 41b of the insertion
hole 41c, and terminates in a position separated by a
predetermined distance from the end portion one the
side of the larger diameter portion 41b. In other words,
the rib-like projections 8 on the inner face of the insertion
hole 41c are not formed in the predetermined distance
from the end portion on the side of the larger diameter
portion 41b.
[0038] In order to combine and mutually couple the
ratchet wheel 41 and the torsion bar 5, as shown in a
perspective view of Fig. 6, the coupling portion 5a on
one end side of the torsion bar 5 is inserted into the in-
sertion hole 41a of the ratchet wheel 41 from the side of
the larger diameter portion 41b, and the coupling portion
5b on the other end side is fitted and squeezed into the
insertion hole 41c. In the combining work, the coupling
portion 5b is inserted into the insertion hole 41c from the
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side of the larger diameter portion 41b. In an initial stage
of the combining work in which the coupling portion 5b
is started to be inserted into the insertion hole 41c, the
coupling portion 5b passes through a region in which
the rib-like projections 8 are not formed. Thus, a gap is
formed between the insertion hole 41c and the coupling
portion 5b, so that the insertion can be easily performed.
[0039] When the leading end of the coupling portion
5b then reaches the region in which the rib-like projec-
tions 8 are formed, the respective rib-like projections 8
on the side of the ratchet wheel 41 made of hard steel
are not broken, and the coupling portion 5b of the torsion
bar 5 made of soft steel is deformed so as to be scraped
out by the rib-like projections 8. As shown in a section
view of main portions of Fig. 7, the coupling portion 5b
is always biased toward the side opposite to the rib-like
projections 8 in the insertion hole 41c. Since the star-
like section shape of the coupling portion 5b and the
star-like section shape of the insertion hole 41c are sim-
ilar, this biasing causes the slope β on which the rib-like
projections 8 are not formed, to be in strong press con-
tact with a slope of the coupling portion 5b opposite
thereto, among the above-mentioned two kinds of
slopes α and β of the insertion hole 41c.
[0040] In the embodiment, as described above, the
rib-like projections 8 are formed on the slope α on the
side in opposition to the rotating direction of the torsion
bar 5 in drawing out of the webbing. As a result, due to
the existence of the rib-like projections 8, the torsion bar
5 is always biased in the insertion hole 41c in the rotating
direction in drawing out of the webbing, and the respec-
tive concaves and convexes are in press contact with
each other in the direction. Accordingly, the torsion bar
5 and the ratchet wheel 41 are always combined in a
constant angular phase in the circumference direction,
so that it is possible to prevent a combination error in
the circumference direction from occurring.
[0041] According to the embodiment of the invention,
when the inertia sensing device 43 detects a crash of a
vehicle or the like and the emergency locking mecha-
nism 4 operates, that is, when the pawl 42 meshes with
the ratchet wheel 41 and the rotation is blocked, even if
a large force in the direction of drawing out the webbing
acts, the coupling portion 5b and the insertion hole 41c
cannot relatively rotate because the coupling portion 5b
of the torsion bar 5 is previously and strongly in press
contact with the concaves and convexes of the insertion
hole 41c of the ratchet wheel 41 in the rotating direction
in drawing out of the webbing. When an impact load by
which twist deformation occurs in the torsion bar 5 acts
on the webbing, therefore, the torsion bar 5 immediately
starts the twist deformation without accompanying any
time delay, and the impact load can be effectively ab-
sorbed.
[0042] A point to which the attention is to be especially
paid in the above-described embodiment is that the rib-
like projections 8 are formed in a plurality of positions in
the insertion hole 41c at regular intervals in the circum-

ference direction. Accordingly, when the torsion bar 5
and the ratchet wheel 41 are combined, the coupling
portion 5b of the torsion bar 5 is not locally biased in the
insertion hole 41c, but is always biased in the circum-
ference direction, so that an error in combination phase
angle between the torsion bar 5 and the ratchet wheel
41 can be prevented from occurring. The number of the
rib-like projections 8 is not limited to four as in the above-
described embodiment. Alternatively, if three or more
projections are disposed at equal intervals in the circum-
ference direction, the same effects as those described
above can be attained.
[0043] The rib-like projections 8 are not formed in a
region of a predetermined distance from the end of the
insertion side of the coupling portion 5b of the torsion
bar 5. Thus, at the start of the insertion of the coupling
portion 5b into the insertion hole 41c, a gap exists be-
tween them, so that the insertion can be smoothly per-
formed, and the work can be extremely easily per-
formed.
[0044] In the above-described embodiments, the cou-
pling portion 5b of the torsion bar 5 and the insertion
hole 41c of the ratchet wheel 41 have a star-like section
shape. The invention is not limited to this. Alternatively,
any arbitrary polygonal shape can be adopted. As other
examples of polygons in which concaves and convexes
are formed at a predetermined interval in the circumfer-
ence direction, a rectangular spline shape as shown in,
for example, a section view of the combined condition
of Fig. 8, or a serration shape can be adopted. Alterna-
tively, a polygonal shape of, for example, a hexagon, or
an octagon which does not include such concaves and
convexes formed at a predetermined interval may be
used. In such a case, when the rib-like projections are
formed in the vicinity of one end portion of a side of the
polygonal shape, as exemplarily shown in Fig. 9, the
coupling portion 5b of the torsion bar 5 can be always
and surely biased in a required direction in the insertion
hole 41c of the ratchet wheel 41.
[0045] As for the configuration of portions other than
the coupling portion 5b of the torsion bar 5 and the in-
sertion hole 41c of the ratchet wheel 41, the invention
is not limited to the configuration employed in the above-
described embodiments. It is a matter of course that any
other known configuration can be adopted.
[0046] As described above, according to the inven-
tion, the section shapes of a coupling portion formed in
an end portion of a torsion bar and an insertion hole of
a ratchet wheel of an emergency locking mechanism in-
to which the coupling portion is to be fitted are made to
be polygonal. On an inner face of the insertion hole of
the ratchet wheel, rib-like projections for biasing the tor-
sion bar in a rotating direction in drawing out of the web-
bing to cause respective faces to be in press contact
with each other in the direction are formed in the axial
direction of the torsion bar. Thus, the torsion bar and the
ratchet wheel are always combined in a constant angu-
lar phase, and any combination error between them in
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the circumference direction cannot occur. Therefore, a
problem that the emergency locking mechanism is out
of synchronization is not produced.
[0047] In addition, the rib-like projections are formed
in the insertion hole of the ratchet wheel made of a rel-
atively harder material, so that, when the coupling por-
tion of the torsion bar made of a soft material such as
soft steel is fitted into the insertion hole, the rib-like pro-
jections are not broken. The torsion bar is biased in the
rotating direction in drawing out of the webbing, so as
to be in press contact with the insertion hole, with being
scraped out, thereby attaining a state where no rattling
exists between them. Therefore, when the torsion bar
starts twist deformation at the operation of the emergen-
cy locking mechanism, an impact load can be effectively
absorbed without accompanying any time delay, and the
durability is superior.
[0048] When the coupling portion of the ratchet wheel
and the insertion hole of the torsion bar have a polygonal
shape in which concaves and convexes are formed at
a predetermined interval in the circumference direction,
the faces of the coupling portion and the insertion hole
abut against each other in biasing due to the rib-like pro-
jections, so that the press contact between them be-
comes stronger, whereby the above-mentioned effects
can be more surely attained. Furthermore, if the config-
uration according to the invention of claim 2 in which rib-
like projections are disposed in at least three positions
at regular intervals in the circumference direction in the
insertion hole of the ratchet wheel is adopted, the torsion
bar is not locally biased in the insertion hole, but can be
always biased in the fixed direction in the circumference
direction. The occurrence of a combination error in the
phase angular between them can be more surely pre-
vented.
[0049] Moreover, if the configuration according to the
invention of claim 4 in which a region where rib-like pro-
jections are not formed within a predetermined distance
from an end portion of the torsion bar insertion side is
disposed is adopted, when the coupling portion of the
torsion bar is inserted into the insertion hole and they
are mutually coupled, a gap is formed between them at
the start of the insertion, so that smooth insertion can
be realized. Thus, improvement of the combining work-
ability can be attained.

Claims

1. A seat belt retractor in which said seat belt retractor
comprises: a spool (2) for winding a webbing; and

an emergency locking mechanism (4) includ-
ing: a ratchet wheel (41) which rotates together
with said spool (2); and a pawl (42) which mesh-
es with said ratchet wheel (41) in response to
emergency detection by inertia sensing means
(43), thereby setting said spool (2) into a locked

condition via said ratchet wheel (41), and
a torsion bar (5) is disposed between said spool
(2) and said ratchet wheel (41), one end of said
torsion bar (5) being coupled to said spool (2),
the other end of said torsion bar (5) being cou-
pled to said ratchet wheel (41), said torsion bar
(5) being subjected to twist deformation to ab-
sorb an impact when a force in a drawing direc-
tion acts on said webbing in an operating con-
dition of said emergency locking mechanism
(4), and
a coupling portion (5b) of said torsion bar (5)
with respect to said ratchet wheel (41) is formed
into a polygonal shape, a polygonal insertion
hole (41c) into which said polygonal coupling
portion (5b) is to be fitted is formed in said ratch-
et what (41), characterized in that at least one
rib-like projection (8) is formed on an inner face
of said polygonal insertion hole (41c) in an axial
direction of said torsion bar (5), said rib-like pro-
jection (8) biasing, when said webbing is drawn,
said torsion bar (5) in said insertion hole (41c)
in a direction (A) along which said torsion bar
(5) rotates, to cause respective faces (B) to be
in press contact with each other in the direction
(A).

2. A seat belt retractor according to claim 1, wherein
a shape of said coupling portion (5b) of said torsion
bar (5) with respect to said ratchet wheel (41) is a
polygon in which concaves and convexes are
formed at a predetermined interval in a circumfer-
ence direction.

3. A seat belt retractor according to claim 1, wherein
said rib-like projection (8) is formed in at least three
positions on said inner face of said polygonal inser-
tion hole (41c) at predetermined intervals in the cir-
cumference direction.

4. A seat belt retractor according to claim 1 or 2,
wherein said rib-like projection (8) is formed from a
position which is distant away from an open end of
said polygonal insertion hole (41c) on a torsion bar
insertion side by a predetermined distance, to an
inner side.

Patentansprüche

1. Sicherheitsgurtretraktor für Sitze bei welchem der
Sicherheitsgurtretraktor Folgendes umfasst:

eine Spule (2) zum Aufrollen eines Gurtbandes
und einen Schließmechanismus (4) für Notfäl-
le, der Folgendes beinhaltet:

ein Klinkenrad (41), das sich zusammen
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mit der Spule (2) dreht und eine Sperrklin-
ke (42), die mit dem Klinkenrad (41) in Ein-
griff steht, und zwar als Reaktion aufgrund
einer Notfallermittlung mit Hilfe von Träg-
heitssensormitteln (43), wobei die Spule
(2) mit Hilfe des Klinkenrades in einen ge-
sperrten Zustand versetzt wird und
einen Drehstab (5), der zwischen der Spu-
le (2) und dem Klinkenrad (41) angeordnet
ist, wobei ein Ende des Drehstabs (5) mit
der Spule (2) gekoppelt ist, und wobei das
andere Ende des Drehstabs (5) mit dem
Klinkenrad (41) gekoppelt ist, wobei der
Drehstab (5) einer Drehdeformation unter-
worfen ist, um einen Aufprall zu absorbie-
ren, wenn eine Drehkraft auf das Gurtband
in einem Betriebszustand des Schließme-
chanismus für Notfälle (4) wirkt, wobei ein
Kupplungsteil (56) des Drehstabs in Bezug
auf das Klinkenrad (41) in eine polygonale
Form gebracht ist und wobei eine polygo-
nale Einschuböffnung (41c), in die das po-
lygonale Kupplungsteil (5b) eingepasst ist,
in dem Klinkenrad (41) ausgebildet ist,

dadurch gekennzeichnet, dass mindestens ein
rippenartiger Vorsprung (8) an einer inneren Fläche
der polygonalen Einschuböffnung (41) in einer axia-
len Richtung des Drehstabs (5) geformt ist, wobei
der rippenartige Vorsprung (8), sobald das Gurt-
band gezogen wird, den Drehstab (5) in der Ein-
schuböffnung (41c) in einer Richtung (A) entlang
der Drehrichtung des Drehstabs (5) vorspannt, um
Druckkontakt der jeweiligen Seiten (β) untereinan-
der in der Richtung (A) zu bewirken.

2. Sicherheitsgurtretraktor für Sitze nach Anspruch 1,
dadurch gekennzeichnet, dass die Form des
Kupplungsteils (56) des Drehstabs (5) in Bezug auf
das Klinkenrad (41) ein Polygon ist, in welchem
konkave und konvexe Abschnitte in einem vorbe-
stimmten Intervall in einer Umfangsrichtung ge-
formt sind.

3. Sicherheitsgurtretraktor für Sitze nach Anspruch 1,
dadurch gekennzeichnet, dass der rippenartige
Vorsprung (8) in mindestens drei Positionen auf der
inneren Seite der polygonalen Einschuböffnung
(41c) geformt ist, und zwar in vorbestimmten Inter-
vallen in der Umfangsrichtung.

4. Sicherheitsgurtretraktor für Sitze nach Anspruch 1
oder 2, wobei der rippenartige Vorsprung (8) von
einer Position, die von einem offenen Ende der po-
lygonalen Einschuböffnung (41c) durch einen vor-
bestimmten Abstand auf einer Drehstabeinschub-
seite entfernt ist, zu einer inneren Seite ausgebildet
ist.

Revendications

1. Rétracteur de ceinture de sécurité dans lequel ledit
rétracteur de ceinture de sécurité comprend : une
bobine (2) pour enrouler une bande et
un mécanisme de blocage d'urgence (4)
comprenant : une roue à rochet (41) qui tourne en
même temps que ladite bobine (2) et un cliquet (42)
qui s'engrène avec ladite roue à rochet (41) en réac-
tion à la détection d'une urgence par un capteur
d'inertie (43), mettant ainsi ladite bobine (2) en po-
sition bloquée via ladite roue à rochet (41)
et
une barre de torsion (5) est disposée entre ladite
bobine (2) et ladite roue à rochet (41), une extrémité
de ladite barre de torsion (5) étant couplée à ladite
bobine (2), l'autre extrémité de ladite barre de tor-
sion (5) étant couplée à ladite roue à rochet (41),
ladite barre de torsion (5) étant soumise à une dé-
formation par torsion pour absorber un impact lors-
qu'une force dans une direction d'étirage agit sur
ladite bande dans une condition de fonctionnement
dudit mécanisme de blocage d'urgence (4), et
un élément d'accouplement (5b) de ladite barre de
torsion (5) par rapport à ladite roue à rochet (41) a
une forme polygonale, un trou d'insertion polygonal
(41c) dans lequel doit venir ledit élément d'accou-
plement (5b) est formé dans ladite roue à rochet
(41), caractérisé en ce qu'au moins une projection
en forme d'épaulement (8) est formée sur une face
intérieure dudit trou d'insertion polygonal (41c) se-
lon une direction axiale de ladite barre de torsion
(5), ladite projection en forme d'épaulement (8) dé-
calant, lorsque ladite bande est tirée, ladite barre
de torsion (5) dans ledit trou d'insertion (41c) dans
une direction (A) dans laquelle ladite barre de tor-
sion (5) tourne, pour que les faces respectives (13)
viennent au contact sous pression l'une avec l'autre
dans la direction (A).

2. Rétracteur de ceinture de sécurité selon la Reven-
dication 1, dans lequel une forme dudit élément
d'accouplement (5b) de ladite barre de torsion (5)
par rapport à ladite roue à rochet (41) est un poly-
gone dans lequel les concaves et les convexes sont
formés à intervalle prédéterminé dans une direction
de la circonférence.

3. Rétracteur de ceinture de sécurité selon la Reven-
dication 1, dans lequel ladite projection en forme
d'épaulement (8) est formée en au moins trois po-
sitions sur ladite face intérieure dudit trou d'inser-
tion polygonal (41c) à intervalles prédéterminés
dans la direction de la circonférence.

4. Rétracteur de ceinture de sécurité selon la Reven-
dication 1 ou 2, dans lequel ladite projection en for-
me d'épaulement (8) est formée à partir d'une po-
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sition qui est distante, depuis une extrémité ouverte
dudit trou d'insertion polygonal (41c) sur un côté
d'insertion de la barre de torsion jusqu'à un côté in-
térieur, d'une distance prédéterminée.
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