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ABSTRACT

A small-sized and light weighted shoelace winding device
having superior durability, operability, and maintenance, and
that can conveniently be used in various types of shoes is
provided.

The present invention provides a shoelace winding device
1 provided with: a base member 3 including a reel storing section
32 for storing a shoelace winding reel 4; a shaft member 7 for
attaching a dial 6 for rotatively driving the reel 4 to the base
member 3, and retaining and guiding the dial 6 in a state of being
movable between a lock position and a release position; and a
spring member 8 having its one end portion axially supported by
a bearing section of the shaft member 7, and having its other end
portion making constant contact with an engaging portion 62
provided on an inner surface of the dial 6, wherein it is configured
to switch from a lock state of the reel 4 to a release state, an
inversion position where the spring member 8 is compressed the
most 1s set at a position between the lock position and the release
position, and a direction along which the spring member 8 is
compressed 1s switched between the lock position and the release

position.
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SHOELACE WINDING DEVICE

Technical Field
[0001]

The present invention relates to a shoelace winding device
that 1s suitable not only for boots for skiing, snowboarding,
skating, mountain climbing, and biking, but also for sports shoes
used 1in golf and jogging, and moreover suitable for tightening

shoelaces of general shoes such as business shoes.

Background Art
[0002]

Conventionally, to tighten a boot shoelace used in skiing,
snowboarding, skating and the 1like, a shoelace winding device that
can tighten the shoelace by rotating a dial (disk-shaped tab) and
release the tightening of the shoelace in a one-touch manner has
been proposed (Patent Document 1).

[0003]

In such a shoelace winding device, an operation to switch

between a lock state in which the shoelace can be tightened by

the dial and a release state in which the tightening of the shoelace

can be released 1s enabled by slidingly moving a resin-made
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projection (indent washer) to engage with one of a “coupled recess”
and a “uncoupled recess”.

[0004]

However, in such a shoelace winding device, the operation
of riding over a “peak” between the “coupled recess” and the
‘uncoupled recess” 1is repeated by the slide movement of the
projection, and there is a problem that the projection and the
“peak” are worn to the extent that the switch between the lock
state and the release state cannot be performed normally.
[0005]

Furthermore, even in an embodiment in which a spring formed
of steel wire is used instead of the projection, and the spring
1s moved between the “coupled recess” and the “uncoupled recess”,
the “"peak” between the “coupled recess” and the “uncoupled recess”
1s worn, and there is a problem of insufficient durability and
reliability.

[0006]

Moreover, 1in such a shoelace winding device, size and weight
reduction as well as simplification of an assembling work and a
disassembling work upon repair are being required, and resolution

of these problems is necessary in order to employ the shoelace

winding device to an even greater variety of shoes.
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Citation List
Patent Literatures
[0007]

Patent Document 1: JP 2010-148927 A

SUMMARY OF INVENTION
Technical Problem
[0008]

Therefore, the present invention aims to solve the problem
that, in the conventional shoelace winding device, damage is
easlly caused by the wear generated by repeating the operation
to switch between the lock state in which the shoelace can be
tightened and the release state in which the tightening of the
shoelace can be released, and there is the need to use a large
number of metal components and make resin components large in order
to improve strength and durability. The purpose of the present
invention is to provide a shoelace winding device that can improve
the size and weight reduction as well as the durability and
reliability, facilitate the assembling work and the disassembling

work upon repailr, has superior operability, and can be used in

the even greater variety of shoes.
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Solution to Problem
[0009]

The primary feature of the present invention is a shoelace
winding device comprising: a reel for winding a shoelace; a base
member including a reel storing section for storing the reel:; a
dial for rotatively driving the reel, including a stopper member
for realizing a lock state in which rotation of the dial can be
transmitted to the reel and a release state in which the reel is
disconnected from the dial so that the reel can rotate freely;
a shaft member to be fixed to the base member to attach the dial
to the base member, the shaft member being configured to retain
and gulide the dial in a state of being movable between a lock
position where the dial is caused to approach the base member and
a release position where the dial is separated away from the base
member; and a spring member having its one end portion axially
supported along a direction orthogonally intersecting an axial

direction of the shaft member by a bearing section formed at a

side portion of the shaft member, and having its other end portion

making constant contact with an engaging portion provided on an

inner surface of the dial. The shoelace winding device is
configured to switch from a lock state of the reel to a release
state by the dial moving from the lock position to the release

position, an inversion position where the spring member is
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compressed the most is set at a position between the lock position
and the release position, and a direction along which the spring
member 1is compressed is switched between the lock position and
the release position.

[0010]

The stopper member may be fitted inside the dial and
integrated with the dial, and the engaging portion where the other
end portion of the spring member makes contact may be provided
at an outer end narrowest portion of a spring storing space formed
in a cuneate shape at a boundary portion between the dial and the
stopper member.

(0011]

The spring member may be assembled to the dial by the other
end portion of the spring member being inserted into the spring
storing space from an expanded portion where an axial hole of the
dial is expanded, and further the other end portion being gulided
Lo be moved around from an inner end side of the spring storing
space toward an outer end narrowest portion side when the spring
member 1s inserted into axial holes formed on the dial and the
stopper member.

[0012]
Further, the spring member may be a spring member that is

formed by being curved in a substantially U-shape, a linear-shaped
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shaft portion of the spring member on one end side may be axially
supported along the direction orthogonally intersecting the axial
direction of the shaft member by the bearing section formed at
the side portion of the shaft member, and a curved spring portion

on the other end side may make contact with the engaging portion.

[0013]

Moreover, one spring member may be located at each of

positions separated about 180 degrees apart on the shaft member.

Advantageous Effects of Invention

[0014]

In the shoelace winding device of the present invention
configured as above, the other end portion of the spring member
having its one end portion axially supported by the bearing section
of the shaft member fixed to the base member for mounting the dial,
which rotatively drives the reel for winding the shoelace, to the
base member, is in the state of making constant contact with the
engaging portion provided on the inner surface of the dial upon
the switching of the lock state and the release state of the dial.

Thus, since the positions where the components such as the
dial is making contact with the spring member are not displaced

while the dial moves from the lock position to the release position,

the components such as the dial and the spring member can be
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prevented from being rubbed against each other thereby to wear

out.
[0015]

Moreover, since the inversion position where the spring
member 1s compressed the most is set at the position between the
lock position and the release position of the dial, a force to
compress the spring member needs to be applied to move the dial
from the lock position to the release position, so the dial can
be prevented from inadvertently moving from the lock position to
the release position.

Moreover, since the direction along which the spring member
1s compressed is switched between the lock position and the release
position of the dial, a superior operability is obtained, and at
the same time a state of the dial can clearly be understood.
[0016]

A component having a complicated shape can easily be

provided by configuring the stopper member to be fitted inside

the dial and be integrated therewith. Further, by providing the
engaging portion where the other end portion of the spring member
makes contact at the outer end narrowest portion of the sSpring
storing space formed in the cuneate shape at the boundary portion
between the dial and the stopper member, accommodating performance

of the spring member is excellent, reliability and durability of
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the device can be improved, and an operation range of the spring
member can correctly be regulated.

[0017]

The spring member is assembled to the dial in such a manner
that the other end portion of the spring member is inserted into
the spring storing space from an expanded portion where an axial
hole of the dial is expanded, and further the other end portion
1s guided to be moved around from an inner end side of the spring
storing space toward an outer end narrowest portion side when the
spring member is inserted into axial holes formed on the dial and
the stopper member. With this configuration, the assembly of the
spring member can easily be performed simply by pressing in the
spring member to the dial.

[0018]

Further, the spring member is curvedly formed in a
substantially U-shape. Its linear-shaped shaft portion on one
end side 1s axially supported along the direction orthogonally
intersecting the axial direction of the shaft member by the bearing
section formed at the side portion of the shaft member. A curved
spring portion on the other end side makes contact with the

engaging portion. With this configuration, the spring member is

enabled to rotatively move about the shaft portion.
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[0019]

Further, since the spring portion is curved, the spring
portion and the engaging portion smoothly make contact upon when
the spring member deforms by being compressed, whereby the
deformation of the spring member can be performed smoothly.

That 1s, the compressing operation of the spring member can
be performed smoothly, and the operability thereof can be made
superior in changing the dial position.

[0020]

Moreover, by positioning one spring member at each of the
positions on the shaft member that are separated about 180 degrees
apart, symmetry of the shaft member and the dial and the like can
be obtained, whereby a balance of the shoelace winding device
becomes superior, which contributes to the improvements of
durability, reliability, operability, and maintenance

performance.

BRIEF DESCRIPTION OF DRAWINGS
[0021]

FIG. 1 1s a perspective view of a shoe on which a shoelace
winding device embodying the present invention is installed, and
FIGS 1(a) and 1(b) are cross sectional views of the shoelace

winding device, where 1(a) shows a state in which a dial is in
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a lock position, and 1(b) shows a state in which the dial is in
a release position.

FIG. 2 1s a perspective view of configurational components
by disassembling the shoelace winding device embodying the present
invention.

FIG. 3 1s a perspective view of a base member and a reel
of the shoelace winding device embodying the present invention.

FIG. 4 1s a perspective view of the dial and a stopper member
of the shoelace winding device embodying the present invention.

FIGS. 5(a) to 5(c) show a shaft member and a spring member
of the shoelace winding device embodying the present invention,
where 5(a) and 5 (b) are perspective views, and 5(c) is a plan view.

FIG. 6 1s a cross sectional diagram showing a manner upon
when the shaft member is assembled onto the dial of the shoelace
winding device embodying the present invention.

FIG. 7 1s a side diagram showing a positional relationship

Of the dial and the shaft member, and a manner upon when the spring

member rotates of the shoelace winding device embodying the

present invention.

10
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Description of Embodiments
[0022]

The present invention is “a shoelace winding device
comprising: a reel for winding a shoelace; a base member including
a reel storing section for storing the reel; a dial for rotatively
driving the reel, including a stopper member for realizing a lock
state 1in which rotation of the dial can be transmitted to the reel
and a release state in which the reel is disconnected from the
dial so that the reel can rotate freely; a shaft member to be fixed
to the base member to attach the dial to the base member, the shaft
member being configured to retain and guide the dial in a state
of being movable between a lock position where the dial is caused
Lo approach the base member and a release position where the dial
1s separated away from the base member; and a spring member having
its one end portion axially supported along a direction
orthogonally intersecting an axial direction of the shaft member
by a bearing section formed at a side portion of the shaft member,
and having its other end portion making constant contact with an
engaging portion provided on an inner surface of the dial, wherein
the shoelace winding device is configured to switch from a lock
state of the reel to a release state by the dial moving from the

lock position to the release position, an inversion position where

the spring member is compressed the most is set at a position

11
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between the lock position and the release position, and a direction
along which the spring member is compressed is switched between
the lock position and the release position”, and can suitably be
lmplemented by embodiments and the like to be described below.
(0023]

Hereinbelow, an embodiment that implemented the shoelace
winding device of the present invention in sports shoes will be
described.

FIG. 1 shows a shoelace winding device 1 according to the
embodiment of the present invention, and a shoe S equipped with
the shoelace winding device 1 at a position corresponding to an
ankle, and this shoe S is configured such that an instep portion
of the shoe S can be tightened by the shoelace 2 configured of
a resin-coated metal wire.

[0024]

The shoelace winding device 1 is configured of a base member
3, a reel 4 for winding the shoelace 2, a stopper member 5 for
controlling rotation and stop of the reel, a dial 6 for rotatively
driving the reel 4, a shaft member 7 to be rotatably fixed to the
base member 3 for attaching the dial 6 and the stopper member 5

onto the base member 3, a spring member 8 having its one end portion

axially supported by the shaft member 7, and the like.

12
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[0025]

The base member 3 can fix the shoelace winding device 1 to
the shoe S by having a thin plate-shaped U-shaped flange 31 sewn
onto the shoe S and fixed thereto, and includes a bottomed
cylindrical-shaped reel storing section 32 for rotatably storing
the reel 4.

[0026]

The reel storing section 32 has a rotation shaft 33 for
axially supporting the reel 4 projectingly formed at 1ts bottom
center, and a gear 34 1s formed on an inner circumferential surface
thereof.

The gear 34 configures a ratchet mechanism by cooperating
with claws 51 formed on the stopper member 5, and has a cross
section formed in a shape of “saw-teeth” so that the claws 51 can
only move in a direction to wind the shoelace 2 (forward rotation).
(0027]

Further, the base member 3 has shoelace draw-out openings
35 opened to a bottom of the reel storing section 32 and formed
at two portions, and the shoelace 2 wound on the reel 4 can be

drawn outside from the reel storing section 32.

[0028]

The reel 4 includes a shoelace winding drum 41 for winding

the shoelace 2, a rotation shaft portion 42 arranged on an inner

13
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side of the shoelace winding drum 41, an annular portion 43
connecting an inner circumferential surface of the shoelace
winding drum 41 and an outer circumferential surface of the
rotation shaft portion 42, and an annular groove portion 44 formed
by the shoelace winding drum 41, the rotation shaft portion 42,
and the annular portion 43.

[0029]

The rotation shaft 33 of the base member 3 is inserted to
an inner surface side of the rotation shaft portion 42, and the
reel 4 1s rotatable within the reel storing section 32.

The groove portion 44 of the reel 4 is arranged on a side
facing the bottom of the base member 3 (hereafter referred to as
a “lower side”, and an opposite side thereof as an “upper side”
for the sake of convenience of explanation), and engagement
projections 45 for clamping a distal end of the shoelace 2 to be
guided in the groove portion 44 from an outer circumferential
surface side of the shoelace winding drum 41 and retaining the
same 1in the groove portion 44 are provided within the groove
portion 44.

[0030]

A plurality of fins 46 is formed along the inner

circumferential surface of the shoelace winding drum 41 on the

upper side of the reel 4, and they can transmit the rotation of

14
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the dial 6 to the reel by meshing with fins 52 formed on the lower
side of the stopper member 5.
[0031]

The stopper member 5 1s integrated with the dial 6 by
engaging with an inner side (lower side) of the dial 6 with
attachment claw portions 53 formed at its four corners being
engaged with engagement holes 61 formed through the dial 6, and
it can realize the lock state in which the rotation of the dial
6 can be transmitted to the reel 4 by being intervened between
the reel 4 and the dial 6, and the release state in which the reel
4 1s disconnected from the dial 6 so that the reel 4 can freely
rotate.

[0032]

The shaft member 7 1s fixed to the base member 3 by a screw
9 so as to rotatably attach the integrated dial 6 and stopper member
5 onto the base member 3, and 1t can retain and guide the integrated
dial 6 and stopper member 5 in a state of being movable between
the lock position in which the integrated dial 6 and stopper member
5 are set close to the base member 3 and the release position 1n
which they are separated from the base member 3.
[0033]

The shaft member 7 1s formed 1n a square column shape, and

axially supports the spring members 8 1n a rotatable manner by

15
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one end portion which is linear-shaped (a shaft portion 81) and
is formed on the spring members 8 being inserted into bearing
sections 71 formed by cutting out two opposing side portions of
the shaft member in a direction orthogonally intersecting an axial
direction of the shaft member 7. That is, the spring members 8
are arranged one each at positions of the shaft member 7 that are
separated about 180 degrees apart.

[0034]

Further, due to the shaft member 7 being in the square column
shape, the strength of the bearing sections 71 can be i1ncreased,
which can contribute to making the size of the shaft member 7
compact.

Moreover, the bearing sections 71 of the shaft member 7 are
formed with their inner diameter in the vicinity of their center

portions to be the smallest for easy separation from a mold.

10035]

Each spring member 8 has 1ts entirety formed by being curved
in a substantially U shape, and a curved spring portion 82 on the
other end side makes contact with an engaging portion 62 provided
on an inner surface of the integrated dial 6 and stopper member
5.

The engaging portion 62 where the other end portion (spring

portion 82) of the spring member 8 makes contact 1s provided at

16
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an outer end narrowest portion of a spring storing space 63 formed
in a cuneate shape at a boundary portion between the dial 6 and
the stopper member 5.

Further, the reel 4 can be switched from a lock state to
a release state by the integrated dial 6 and stopper member 5 being
moved from the lock position to the release position.
[0036]

Moreover, an inversion position L where the spring portions
82 of the spring members 8 are most compressed toward the shaft
member side 1s set to be present at a position between the lock
position and the release position.

A disk-shaped cap 10 1s engaged with an upper side of the
dial 6 so that dust and the like do not enter the inside of the
shoelace winding device 1.

[0037]
Meanwhile, a through hole 11 is formed at a center portion

of the cap 10, and the reel 4, the dial 6, and the shaft member

7 can be disassembled from the base member 3 by operating the screw

9 within the inner side (lower side) of the cap 10 through this

through hole 11.

[0038]

As the wire-shaped shoelace 2 formed of a composite material

of resin and metal, a wire rope 1n which 49 strings of stainless

17
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wires with a diametexr of 0.11 to 0.13 mm are twisted that is
processed by a swaging machine and coated by nylon resin can
sulitably be used.
[0039]

Next, a method of manufacturing the shoelace winding device
1 described above by assembling the respective components will
be described.

Firstly, 1n order to attach the reel 4 to the base member
3 of the shoelace winding device 1, tip ends of the shoelace 2
are inserted to the shoelace draw-out openings 35 provided at two
positions, and the both ends of the shoelace 2 are drawn out from
the reel storing section 32 side.

Then, the both ends of the shoelace 2 are fixed to the reel
4 by sequentially inserting the tip ends of the shoelace 2 into
wire 1nsertion holes provided at six positions on the reel 4 in
a sewlng manner, and the reel 4 is arranged inside the reel storing

section 32.

[0040]

Next, the stopper member 5 and the dial 6 are integrated
by engaging the stopper member 5 to the inner side (lower side)
of the dial 6, and the shaft member 7 and the spring members 8

are assembled thereto.

[0041]

18
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In this case, the shaft member 7 i1is i1nserted i1nto a
substantially square-shaped axial hole 64 formed in the dial 6
and a substantially square-shaped axial hole 54 formed 1in the
stopper member 5, whereas the spring portions 82 of the spring
members 8 are inserted into spring storing spaces 63 from expanded
portions where the axial hole 64 of the dial 6 1s expanded, and
moreover each spring portion 82 1s gulded to rotatingly move to
the outer end narrowest portion side from the inner end side of
the spring storing space 63, and 1is assembled to the dial 6.

Meanwhile, a flange 72 formed at an upper end portion of
the shaft member 7 makes contact with an engaging step portion
65 formed at an edge of the axial hole 64 of the dial 6, whereby
the dial 6 does not come off from the shaft member 7.

(0042]

The spring portions 82 of the spring members 8 being guided
to rotatingly move from the inner end side of the spring storing
spaces 63 toward the outer end narrowest portion side 1is realized
because an angled surface 55 facing an upper side (dial side) 1is
formed at an edge of the axial hole 54 of the stopper member 5.
[0043]

After having assembled the stopper member 5, the dial 6,

the shaft member 7, and the spring members 8 by the above procedures,

the screw 9 is inserted into a screw insertion hole 73

19
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penetratingly formed along an axis of the shaft member 7, and the
shaft member 7 and the other parts are attached to the base member
3.

[0044]

The shoelace winding device 1 can be assembled by fitting
the cap 10 onto the dial 6 at last.

In disassembling the shoelace winding device 1 for
malntenance or repalr, a screwdriver 1s inserted from the through
hole 11 of the cap 10 and the screw 9 1s taken off, whereby the
stopper member 5, the dial 6, the shaft member 7, and the spring
members 8 that were assembled can be taken off from the base member
3.

[0045]

As cases where the maintenance or repalr 1s necessary, a
case where the shoelace 2 has been torn and a case where the
shoelace 2 1s entangled within the reel storing section 32 are

most likely to happen, so being able to disconnect the stopper

member 5, the dial 6, the shaft member 7, and the spring members
8 while they are being assembled from the base member 3 1is very

effective in improving the efficiency of the maintenance or repailr

work.

20
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[0046]

Meanwhile, as materials configuring the respective
components 1n the shoelace winding device 1 of the present
embodiment, the followings were used as an example in
consideration of their strength, durability, elasticity and the

like; however, materials are not limited thereto.

Base member 3: Nylon

Reel 4, stopper member 5, and shaft member 7: POM (polyacetal)
Dial 6: Nylon and TPE (thermoplastic elastomer) at a periphery
thereof

Spring members 8: Stainless steel

Screw 9: Carbon steel

Cap 10: ABS resin

[0047]

A method of use of the shoelace winding device 1 configured
as above will be described.
In order to tighten the shoelace 2 after the shoe S is put

on, the dial 6 of the shoelace winding device 1 is operated to
rotate at the lock position where the dial 6 is caused to approach

the base member 3, and the shoelace 2 is wound on the reel 4 thereby.

21
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In this case, the reel 4 does not rotate in a direction with
which the shoelace 2 is loosened by the claws 51 of the stopper
member 5 making contact with the gear 34.

[0048]

Further, since the inversion position L where the spring
members 8 are compressed the most is set at the position between
the lock position and the release position, the spring members
8 are in the state shown in left side of FIG. 7 when the dial 6
1s 1n the lock position, wherein the dial 6 is retained in the
lock position.

At this occasion, the spring members 8 are oriented in a
direction along which the shaft member 7 is lifted and the dial
6 1s pressed down.

[0049]

Next, 1n order to loosen the tightened shoelace 2, the dial
6 of the shoelace winding device 1 is pulled to the upper side.

At this occasion, the spring members 8 are compressed, and
by further pulling the dial 6 to the upper side against the
repelling force thereof, the spring members 8 go beyond the
inversion position L where they are compressed the most, the

direction toward which the spring members 8 are compressed

switches between the lock position and the release position,

22
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whereby the dial 6 1is moved to the release position separated away

from the base member 3 (state shown 1n right side of FIG. 7).
At this occasion, the spring members 8 are oriented in a

direction along which the shaft member 7 is pressed down and the

dial 6 1s lifted.

[0050]

The other end portions (spring portions 82) of the spring
members 8 are making constant contact with the engaging portions
62 provided on the inner surface of the dial 6, whereby the wear
of the components can be prevented.

Meanwhile, “making constant contact” is employed to improve
the reliability, durability, and operability of the shoelace
winding device 1 and omit fluctuation of the dial 6, and it does
not intend to exclude the presence of some “play”, so long as it
does not affect the operation of the shoelace winding device 1.
[0051]

Since the spring members 8 switch clearly between the lock
position and the release position, not only the operability is
improved, but also 1t 1s easy to understand the state of the
position where the dial 6 resides.

As above, when the dial 6 moves from the lock position to
the release position, engagement between the fins 46 of the reel
4 and the fins 52 of the stopper member 5 1s released, whereby

23
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the reel 4 becomes freely rotatable, and the shoelace 2 is loosened
thereby.
[0052]

By contrast, 1f the dial 6 is pressed down so as to move
from the release position to the lock position, the spring members
8 go, 1n the opposite direction, beyond the inversion position
L. where they are compressed the most, and the fins 46 of the reel
4 and the fins 52 of the stopper member 5 again engage with one
another; thus the shoelace 2 can be tightened by winding the
shoelace 2 onto the reel 4.

[0053]

Meanwhile, 1in the description, a shape of the “*dial” is not
specifically limited so long as it functions as an operating
section for rotatively driving the reel 4, and it may have a
polygonal shape.

[0054]

The present invention is not limited to the shoelace winding

device 1 for tightening the shoelace 2 arranged as in the
configuration shown in the drawings, and may be embodied in a
shoelace winding device for tightening a shoelace 2 which tightens

a different portion of the shoe S.

[0055]

24
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Furthermore, implementations can be made while suitably
making changes to materials, shapes, dimensions, angles, arranged
positions, sizes, numbers and the like of the respective parts

of the shoelace winding device.

Industrial Applicability

[0056]

The present 1nvention is small-sized and light weight, has
superior durability, operability, and maintenance, and can
suitably be used as a shoelace winding device that can conveniently

be used in various types of shoes.

Reference Signs List

[0057]

1 Shoelace Winding Device

2 Shoelace

3 Base Member

31 Flange

32 Reel Storing Section
33 Rotation Shaft

34 Gear

35 Shoelace Draw-out Opening

4 Reel
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41 Shoelace Winding Drum

42 Rotation Shaft Portion
43 Annular Portion

44 Groove Portion

45 Engagement Projection
46 Fin

5 Stopper Member

51 Claw

52 Fin

53 Attachment Claw Portion
54 Axial Hole

55 Angled Surface

6 Dial

61 Engagement Hole

62 Engaging Portion

63 Spring Storing Space
64 Axial Hole

65 Engaging Step Portion
7 Shaft Member

71 Bearing Section

72 Flange

73 Screw Insertion Hole
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8 Spring Member

81 Shaft Portion (one end portion)

82 Spring Portion (the other end portion)
9 Screw

10 Cap

11 Through Hole

S Shoe

L. ITnversion Position
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CLAIMS

1. A shoelace winding device comprilising:

a reel for winding a shoelace;

a base member comprising a reel storing section for storing
the reel;

a dial for rotatively driving the reel, the dial comprising
a stopper member for realizing a lock state in which rotation of
the dial can be transmitted to the reel and a release state 1in
which the reel is disconnected from the dial so that the reel can
rotate freely;

a shaft member coupling the dial to the base member, the
shaft member configured to retain and guide the dial to be movable
between a lock position wherxre the dial is caused to approach the
base member and a release position where the dial i1s spaced from

the base member; and

a spring member comprising a first end portion and a second
end portion, the first end portion axially supported along a
direction orthogonally intersecting an axial direction of the
shaft member by a bearing section formed at a side portion of the
shaft member, the second end portion making constant contact with

an engaging portion, the engaging portion provided on an ilnner

surface of the dial,
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wherein:

the shoelace winding device is configured to switch from
the lock state to the release state by moving the dial from the
lock position to the release position; and

the spring member is compressed to the maximum extent at
an inversion position set between the lock position and the release
position such that the direction along which the spring member
is compressed is switched between the lock position and the release

position.

2. The shoelace winding device according to c¢laim 1, whereiln:
the stopper member is fitted inside the dial and integrated
with the dial; and
the engaging portion is provided at the narrowest portion
of an outer end of a cuneate shaped spring storing space formed

at a boundary portion between the dial and the stopper member.

3. The shoelace winding device according to claim 2, wherein
the spring member is coupled to the dial by inserting the second
end portion of the spring member into the spring storing space
from an expanded portion where an axial hole of the dial 1s expanded,
the second end portion being guided from an inner end of the spring

storing space towards the narrowest portion of the outer end when
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the spring member i1is inserted into the axial holes formed on the

dial and the stopper member.

4. The shoelace winding device according to claim 1, wherein:

the spring member 1s curved to resemble a U-Shape with a
linear first end portion and a curved second end portion;

the side of the first end portion i1s axially supported along
the direction orthogonally intersecting the axial direction of
the shaft member by the bearing section formed at the side portion
of the shaft member; and

the side of the second end portion makes contact with the

engaging portion.

5. The shoelace winding device according to claim 1, wherein
the spring member is a first spring member, and the shoelace
winding device includes a second spring member that 1s spaced from

the first spring member by 180 degrees.
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Fig. 1
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Fig. 2

Fig. 3
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Fig. 4

Fig. 5
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