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(67)  The present invention provides a fastening de-
vice, comprising a case, a spool, and a knob. The case
comprises a case body and a base, the case body com-
prises an accommodating space and two threading
holes, and the two threading holes are communicated
with the accommodating space; the base is detachably
connected to the case body and comprises a continuous
annular wall. The spool is accommodated in the accom-
modating space, and a lace is wound on the spool after
passing through the two threading holes; the knob is pro-
vided on the case. After the base is connected to the
case body, and the knob is rotated relative to the case
to drive the spool to tighten the lace. In this way, the
structure in which the continuous annular wall surround
the bottom edge of the case body allows for more stable
assembly of the base and the case body, thereby improv-
ing structural reliability.

FASTENING DEVICE AND LACE ASSEMBLING METHOD
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Description
Technical Field

[0001] The present disclosure relates to a fastening
device and a lace assembling method. More particularly,
the present disclosure relates to a fastening device and
alace assembling method for securing an article through
releasing or tensioning a lace.

Description of Related Art

[0002] In daily life, a lace or a thread is usually used
to tighten articles, the most common tightening method
is to use the cord to reciprocately pass through holes on
the article, such as eyelets of a shoe, and then tie a knot
to secure the article. But in this kind of tightening method,
the knot is loosened easily because of an external force.
Not only does the knot need to be tied again, but also
lots of inconveniences come owing to the insecurity of
the articles.

[0003] In order to solve such problems, some practi-
tioners developed a simple fastening mechanism includ-
ing a case, a driving unit and a spring. The case includes
holes configured for the lace to pass therethrough.
Through the reaction force between the spring and the
driving unit, the lace can be clamped between the driving
unit and the case so as to be fastened. The length of the
lace can be changed by pressing the spring to change
the position of the driving unit. However, in such fastening
mechanism, the restoring force of the spring is served
as the securing force; thus, the lace is easily to be re-
leased owing to vibrations or an external force. In addi-
tion, the fastening mechanism has no space to receive
the lace, and the exposure of the lace may bring danger.
[0004] Therefore, some practitioners developed an-
other kind of buckle which can be rotated to tension the
lace, and the lace can be received inside the buckle.
Through the interference between components inside
the buckle, the length of the lace as well as the tightness
can be adjusted. However, the structure of the buckles
is complex, the manufacturing cost is therefore in-
creased, and the buckle has assembly and repair diffi-
culty. In addition, when the lace is broken and needs to
be replaced, it is difficult to remove and assemble the
lace, which is a problem has to be solved.

Disclosure of Invention

[0005] A fasteningdevice is provided according to one
embodiment of the present disclosure, which includes a
case, a spool and a knob. The case includes a housing
and a base, the housing includes a receiving space and
two side holes, the aforementioned two side holes are
communicated with the receiving space; the base is de-
tachably connected to the housing and includes a con-
tinuous wall. The spool is received in the receiving space
and a lace passes through the aforementioned two side
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holes to be wound around the spool; the knob is disposed
on the case. When the base is connected to the housing,
the continuous wall surrounds a lower edge of the hous-
ing, and rotating the knob relative to the case causes the
spool to fasten the lace.

[0006] Therefore, through the configuration that the
continuous wall surrounds the lower edge of the housing,
the base can be firmly combined with the housing, and
the structural reliability thereof can be increased.
[0007] According to examples of the aforementioned
fastening device, the continuous wall can have a uniform
height.

[0008] According to examples of the aforementioned
fastening device, the continuous wall can have a non-
uniform height.

[0009] According to examples of the aforementioned
fastening device, the continuous wall can include two first
sections and two second sections connected alternately
to each other, and each of the first sections is higher than
each of the second sections.

[0010] According to examples of the aforementioned
fastening device, the housing can further include at least
one tab, the base can further include at least one hole,
and the aforementioned at least one tab correspondingly
engages with the aforementioned at least one hole.
[0011] According to examples of the aforementioned
fastening device, anumber of the aforementioned atleast
one tab can be three, two of the tabs are extended radially
from a first side of the housing, and the other one of the
tabs is extended radially from a second side of the hous-
ing.

[0012] According to examples of the aforementioned
fastening device, the base can include a guiding groove
and a bottom wall, the bottom wall is connected to the
continuous wall, a number of the aforementioned at least
one hole can be three, the three holes are recessed ra-
dially on the continuous wall near the bottom wall, the
guiding groove is located on the continuous wall, and
aligned with one of the three holes that corresponds to
the other one of the aforementioned tabs.

[0013] According to examples of the aforementioned
fastening device, the housing can further include a flange
extending outwardly and radially, and the flange rests on
the continuous wall.

[0014] According to examples of the aforementioned
fastening device, the housing can further include an ex-
tending portion, the extending portion extends down-
wardly and axially from the flange, the base further in-
cludes an aligning groove, and the aligning groove is lo-
cated on the continuous wall and aligned with the extend-
ing portion.

[0015] A lace assembling method is provided accord-
ing to another embodiment of the present disclosure,
which is configured for connecting a lace to a fastening
device, the lace assembling method includes a fastening
device providing step and a lace coupling step. In the
fastening device providing step, afastening device s pro-
vided, the fastening device includes a case, a spool and
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a knob, the case includes a housing and a base, the
housing includes a receiving space and two side holes
communicated with the receiving space, the base is de-
tachably connected to the housing and includes a con-
tinuous wall, when the base is connected to the housing,
the continuous wall surrounds a lower edge of the hous-
ing, the spool is received in the receiving space and the
aforementioned two side holes are configured for the lace
to pass therethrough to be wound around the spool. In
the lace coupling step, a first end of the lace and a second
end of the lace are exposed from the housing after pass-
ing through the housing and the spool, and then the first
end and the second end are knotted, so as to allow the
lace to be coupled to the spool.

[0016] According to examples of the aforementioned
lace assembling method, after the lace is coupled to the
spool, the base is connected to the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 shows a three-dimensional schematic view of
a fastening device according to a 1st embodiment
of the present disclosure;

Fig. 2 shows one exploded view of the fastening de-
vice according to the 1st embodiment of Fig. 1;

Fig. 3 shows another exploded view of the fastening
device according to the 1st embodiment of Fig. 1;

Fig. 4 shows a partial cross-sectional view of the
fastening device according to the 1st embodiment
of Fig. 1 coupled to a lace;

Fig. 5 shows a cross-sectional view of the fastening
device according to the 1st embodiment of Fig. 1
coupled to the lace;

Fig. 6 shows a three-dimensional schematic view of
a base of a fastening device according to a 2nd em-
bodiment of the present disclosure;

Fig. 7 shows a side view of the base according to
the 2nd embodiment of Fig. 6;

Fig. 8 shows a cross-sectional view of the base ac-
cording to the 2nd embodiment of Fig. 6 taken along
line 8-8;

Fig. 9 shows a three-dimensional schematic view of
a base of a fastening device according to a 3rd em-
bodiment of the present disclosure;

Fig. 10 shows a side view of the base according to
the 3rd embodiment of Fig. 9;
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Fig. 11 shows a cross-sectional view of the base
according to the 3rd embodiment of Fig. 9 taken
along line 11-11;

Fig. 12 shows a three-dimensional schematic view
of a base of a fastening device according to a 4th
embodiment of the present disclosure;

Fig. 13 shows a side view of the base according to
the 4th embodiment of Fig. 12;

Fig. 14 shows a cross-sectional view of the base
according to the 4th embodiment of Fig. 12 taken
along line 14-14;

Fig. 15 shows a three-dimensional schematic view
of a base of a fastening device according to a 5th
embodiment of the present disclosure;

Fig. 16 shows a side view of the base according to
the 5th embodiment of Fig. 15;

Fig. 17 shows a cross-sectional view of the base
according to the 5th embodiment of Fig. 15 taken
along line 17-17;

Fig. 18 shows a three-dimensional schematic view
of a base of a fastening device according to a 6th
embodiment of the present disclosure;

Fig. 19 shows a side view of the base according to
the 6th embodiment of Fig. 18;

Fig. 20 shows a cross-sectional view of the base
according to the 6th embodiment of Fig. 18 taken
along line 20-20;

Fig. 21 shows one exploded view of a case of a fas-
tening device according to a 7th embodiment of the
present disclosure;

Fig. 22 shows another exploded view of the case
according to the 7th embodiment of Fig. 21;

Fig. 23 shows a cross-sectional view of the assembly
of the case according to the 7th embodiment of Fig.
21; and

Fig. 24 shows a flow chart of a lace assembling meth-
od according to an 8th embodiment of the present

disclosure.

DETAILED DESCRIPTION

[0018] The embodiment will be described with the
drawings. For clarity, some practical details will be de-
scribed below. However, it should be noted that the
present disclosure should not be limited by the practical
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details. That is, in some embodiments, the practical de-
tails are unnecessary. In addition, for simplifying the
drawings, some conventional structures and elements
will be simply illustrated, and repeated elements may be
represented by the same reference numerals.

[0019] In addition, the terms first, second, third, etc.
are used herein to describe various elements or compo-
nents, these elements or components should not be lim-
ited by these terms, and therefore a first element/ com-
ponent discussed below could be termed a second ele-
ment/ component. Moreover, a combination of these el-
ements/ components/ mechanisms/ modules of the
present closure is not a known, common, or conventional
combination in the art, and it cannot be predicted whether
a relation of the combination thereof can be easily done
by a person having skill in the art by these elements/
components/ mechanisms/ modules.

[0020] Please refer to Fig. 1, Fig. 2 and Fig. 3, Fig. 1
shows a three-dimensional schematic view of afastening
device 100 according to a 1st embodiment of the present
disclosure, Fig. 2 shows one exploded view of the fas-
tening device 100 according to the 1st embodiment of
Fig. 1, and Fig. 3 shows another exploded view of the
fastening device 100 according to the 1st embodiment
of Fig. 1. The fastening device 100 can include a case
200, a spool 300 and a knob 500. The case 200 includes
a housing 260 and a base 270, the housing 260 includes
a receiving space 210 and two side holes 220, and the
aforementioned two side holes 220 are communicated
with the receiving space 210. The base 270 is detachably
connected to the housing 260 and includes a continuous
wall 274. The spool 300 is received in the receiving space
210 and a lace T1 (shown in Fig. 4) passes through the
aforementioned two side holes 220 to be wound around
the spool 300; the knob 500 is disposed on the case 200.
When the base 270 is connected to the housing 260, the
continuous wall 274 surrounds a lower edge 264 of the
housing 260, and rotating the knob 500 relative to the
case 200 causes the spool 300 to fasten the lace T1.
[0021] Therefore, through the configuration that the
continuous wall 274 surrounds the lower edge 264 of the
housing 260, the base 270 can be firmly combined with
the housing 260, and the structural reliability thereof can
be increased. The details of the fastening device 100 will
be described in the following paragraphs.

[0022] As shown in Figs. 2 to 3, the housing 260 can
further include a plurality of inner teeth 230 and a lower
opening 240. The inner teeth 230 face to the receiving
space 210, the lower opening 240 is communicated with
the receiving space 210, and by assembling the base
270, the lower opening 240 can be closed to prohibit the
spool 300 from falling out over the receiving space 210
from the lower opening 240. In detail, the continuous wall
274 is formed integrally, axial gaps are not recessed on
the formed continuous wall 274 apparently, the continu-
ous wall 274 can have a uniform or non-uniform height,
but even the continuous wall 274 has the non-uniform
height (a height of each region on the continuous wall
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274 is different), the height of the continuous wall 274
changes smoothly instead of declining extremely as hav-
ing the axial gaps. Therefore, through the configuration
of smooth changing of the height of the continuous wall
274, the capability of the base 270 enduring the stress
becomes stronger, the cladding capability becomes larg-
er, the base 270 can be assembled with the housing 260
stably, and the problem of breaking out or cracking
caused by excessive stress at the corner of the axial gap
of the conventional base during disassembling can be
avoided, so the reliability of the fastening device 100 can
be improved.

[0023] The housing 260 can furtherinclude atleastone
tab 261, 262, 263, the base 270 can further include at
least one hole 271, 272, 273, and the aforementioned at
least one tab 261, 262, 263 correspondingly engages
with the aforementioned at least one hole 271, 272, 273.
In the 1st embodiment, a number of the aforementioned
at least one tab 261, 262, 263 is three, the two tabs 261,
262 extends radially from a first side of the housing 260,
and the other tab 263 is extended radially from a second
side of the housing 260. The base 270 can include a
guiding groove 275 and a bottom wall 276, the bottom
wall 276 is connected to the continuous wall 274, a
number of the aforementioned atleast one hole 271, 272,
273 can be three, the three holes 271, 272, 273 are re-
cessed radially on the continuous wall 274 near the bot-
tom wall 276, the guiding groove 275 is located on the
continuous wall 274 and aligned with the one hole 273
that corresponds to the other aforementioned tab 263.
In other words, through the configuration of the tabs 261,
262, 263 respectively engaging with the holes 271, 272,
273, the base 270 can assemble with the housing 260,
and during assembling, the tabs 261, 262 can be inserted
intothe holes 271, 272first, and then the tab 263 is guided
by the guiding groove 275 to be inserted into the hole
273. In other embodiments, a number of each of the tabs
and the holes can be changed according to the require-
ments, the guiding groove is not necessary to be dis-
posed, and the present disclosure is not limited thereto.
[0024] Please refer to Figs. 4 and 5, with references
of Figs. 2to 3, Fig. 4 shows a partial cross-sectional view
of the fastening device 100 according to the 1st embod-
iment of Fig. 1 coupled to alace T1, Fig. 5 shows a cross-
sectional view of the fastening device 100 according to
the 1st embodiment of Fig. 1 coupled to the lace T1, and
in Fig. 4, the base 270 is omitted. The spool 300 can be
disc-shaped and includes an axial cylinder (not labeled),
a first opening 321, a second opening (not shown) and
a bottom opening 315, and the first opening 321 and the
second opening are communicated with the bottom
opening 315. A first end and a second end of the lace T1
can respectively pass through the first opening 321 and
the second opening to be coupled with the spool 300,
and the lace T1 is wound around the axial cylinder. In
detail, the first end of the lace T1 can be exposed from
the lower opening 240 after passing through the first
opening 321 and the bottom opening 315, the second
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end ofthe lace T1 can be exposed from the lower opening
240 after passing through the second opening and the
bottom opening 315, so as to allow a user to tie, such
that the lace T1 can be limited in the first opening 321
and the second opening, and then the base 270 can be
assembled to the housing 260.

[0025] The knob 500 can include a rotary cover 530
and an inner plate 510, and the inner plate 510 is coupled
to the rotary cover 530. The fastening device 100 can
further include a locking unit 400, a ratchet ring 800 and
a spring 700, the locking unit 400 is coupled to the knob
500 and the spool 300, the ratchet ring 800 is disposed
in the housing 260, and the spring 700 is disposed on
the ratchet ring 800 and surrounds the inner plate 510,
so that when the knob 500 is rotated to drive the locking
unit 400, the spool 300 linked therewith is rotated to re-
tract the lace T1.

[0026] Furthermore, theratchetring800includes aplu-
rality of lower sloped teeth 810, a plurality of upper sloped
grooves 820 and a plurality of ratchet teeth 830, both of
the lower sloped teeth 810 and the upper sloped grooves
820 are located at an outer surface of the ratchet ring
800, the lower sloped teeth 810 are located below the
upper sloped grooves 820 to correspond to the inner
teeth 230, and the ratchet teeth 830 are located at an
inner surface of the ratchet ring 800.

[0027] The locking unit 400 is located in the ratchet
ring 800 and includes an engaging disc 410, an inner
gear 450, a plurality of coupling teeth 460 and three pawl
arms 470. The inner gear 450 is located in the engaging
disc 410, the inner gear 450 can move axially and rela-
tively to the engaging disc 410 and include a spiral hole
451. The coupling teeth 460 are located in the inner gear
450 and detachably engaged with the engaging teeth
330, and the three pawl arms 470 are disposed at the
engaging disc 410 and correspond to the ratchet teeth
830.

[0028] The knob 500 can further include a guiding
block 520 located at an inner wall of the rotary cover 530
and corresponding to the upper sloped grooves 820, the
inner plate 510 can further include a spiral cylinder 511
and a coupling arm 512, the spiral cylinder 511 corre-
sponds to the spiral hole 451, and the coupling arm 512
is selectively coupled to a buckling tab 411 of the engag-
ing disc 410.

[0029] Through the configuration, when the rotary cov-
er 530 is rotated in a tightening direction, the pawl arms
470 are disengaged with the ratchet teeth 830 repeatedly
to allow the spool 300 to fasten the lace T1. On the con-
trary, when the rotary cover 530 is not pressed and is
rotated in aloosening direction, the inner gear 450 driven
by the spiral cylinder 511 is lifted relatively to the engag-
ing disc 410, the inner gear 450 is disengaged with the
engaging teeth 330 at this moment, and the spool 300 is
not limited and can freely rotate to release the lace T1.
When the rotary cover 530 is pressed and rotated in the
loosening direction simultaneously, the upper sloped
groove 820 is guided by the guiding block 520, such that
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the ratchet ring 800 is lifted and the lower sloped teeth
810 disengage from the inner teeth 230 repeatedly, and
then the lace T1 is release incrementally.

[0030] Please refer to Figs. 6, 7 and 8, Fig. 6 shows a
three-dimensional schematic view of a base 270a of a
fastening device according to a 2nd embodiment of the
present disclosure, Fig. 7 shows a side view of the base
270a according to the 2nd embodiment of Fig. 6, Fig. 8
shows a cross-sectional view of the base 270a according
to the 2nd embodiment of Fig. 6 taken along line 8-8, in
Figs. 6 to 8, only the base 270a is shown, the other ele-
ments of the fastening device are omitted, and the fas-
tening device can further include a knob, a locking unit,
a spool and a housing essentially. The knob can cover
on the housing, the locking unit and the spool can dis-
posed in the housing, the locking unit is coupled to the
knob and includes a plurality of pawl arms interfering with
inner teeth of the housing, the spool can be engaged with
the locking unit, the locking unit can be disengaged with
the spool through pulling or rotating the knob, such that
the spool is allowed to freely rotate, and the aforemen-
tioned detail and the structure are not described herein
again. The base 270a is configured for assembling the
housing and has a non-uniform height, a continuous wall
271acaninclude two first sections 2711a and two second
sections 2712a which are connected alternately to each
other, and each of the first sections 2711a is higher than
each of the second sections 2712a. It is worthy to be
noted that, inthe 2nd embodiment, there is no real bound-
ary between the first sections 2711a and the second sec-
tions 2712a, it is only for convenience to distinguish the
first sections 2711a and the second sections 2712a, and
the present disclosure is not limited thereto.

[0031] A height H2 of each of the first sections 2711a
is higher than a height H1 of each of the second sections
2712a, and each of the first sections 2711a is connected
between the two second sections 2712a to form a con-
tinuous and integral wall without any gap. Moreover, each
of the first sections 2711a and the second sections 2712a
is an arc structure which protrudes in the middle and
heights of the two ends of each of the first sections 2711a
and the second sections 2712a can be slightly de-
creased. In other words, the height of the intersection
between the second sections 2712a and thefirst sections
2711a is lower than the height H1, such that the contin-
uous wall 271a forms a wave-shaped structure.

[0032] Please referto Figs. 9, 10 and 11, Fig. 9 shows
a three-dimensional schematic view of a base 270b of a
fastening device according to a 3rd embodiment of the
present disclosure, Fig. 10 shows a side view of the base
270b according to the 3rd embodiment of Fig. 9., and
Fig. 11 shows a cross-sectional view of the base 270b
according to the 3rd embodiment of Fig. 9 taken along
line 11-11. A continuous wall 271b of the base 270b has
a uniform height, that is, a height of each section of the
continuous wall 271b is the same.

[0033] Please refer to Figs. 12, 13 and 14, Fig. 12
shows a three-dimensional schematic view of a base
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270c of afastening device according to a 4th embodiment
of the present disclosure, Fig. 13 shows a side view of
the base 270c according to the 4th embodiment of Fig.
12, and Fig. 14 shows a cross-sectional view of the base
270c according to the 4th embodiment of Fig. 12 taken
along line 14-14. A continuous wall 271c of the base 270c
has two sections 2711c. The two sections 2711c are con-
nected to each other symmetrically, and each of the sec-
tions 2711c is an arc structure and the middle portion of
each of the sections 2711c¢ is higher than the two lateral
portions of each of the sections 2711c, and the two sec-
tions 2711c are connected to each other via the two lat-
eral portions thereof.

[0034] Please refer to Figs. 15, 16 and 17, Fig. 15
shows a three-dimensional schematic view of a base
270d of afastening device according to a 5thembodiment
of the present disclosure, Fig. 16 shows a side view of
the base 270d according to the 5th embodiment of Fig.
15, and Fig. 17 shows a cross-sectional view of the base
270d according to the 5th embodiment of Fig. 15 taken
along line 17-17. The base 270d is similar to the base
270a, a continuous wall 271d includes two first sections
2711d and two second sections 2712d, each of the first
sections 2711d is an arc structure which protrudes in the
middle, but a height of each part of the second sections
2712d are uniform.

[0035] Please refer to Figs. 18, 19 and 20, Fig. 18
shows a three-dimensional schematic view of a base
270e of afastening device according to a 6th embodiment
of the present disclosure, Fig. 19 shows a side view of
the base 270e according to the 6th embodiment of Fig.
18, Fig. 20 shows a cross-sectional view of the base 270e
according to the 6th embodiment of Fig. 18 taken along
line 20-20. The base 270e is similar to the base 270c, a
continuous wall 271e has two sections 2711e, but each
of the sections 2711e is an arc structure and the middle
portion of each of the sections 2711e is lower than the
two lateral portions of each of the sections 2711e, and
the two sections 2711e are connected to each other via
the two lateral portions thereof.

[0036] Please refer to Figs. 21, 22 and 23, Fig. 21
shows one exploded view of a case 200f of a fastening
device according to a 7th embodiment of the present dis-
closure, Fig. 22 shows another exploded view of the case
200f according to the 7th embodiment of Fig. 21, and Fig.
23 shows a cross-sectional view of the assembly of the
case 200f according to the 7th embodiment of Fig. 21.
The case 200f can include a base 270f and a housing
260f, the housing 260f is disposed on the base 270f, the
housing 260f can include a flange 264f extending out-
wardly and radially, and the flange 264f rests on a con-
tinuous wall 271f. The housing 260f can further include
an extending portion 265f, and the extending portion 265f
extends downwardly and axially from the flange 264f.
The base 270f can further include an aligning groove
272f, and the aligning groove 272f is located on the con-
tinuous wall 271f and aligned with the extending portion
265f.

10

15

20

25

30

35

40

45

50

55

[0037] Please refer to Fig. 24, with references of Figs.
1 to 6, Fig. 24 shows a flow chart of a lace assembling
method 100g according to an 8th embodiment of the
present disclosure. The lace assembling method 100g
is configured for connecting a lace T1 to a fastening de-
vice 100, and the lace assembling method 100g includes
afastening device providing step S01 and a lace coupling
step S02.

[0038] In the fastening device providing step S01, the
fastening device 100 is provided, the fastening device
100 includes a case 200, a spool 300 and a knob 500,
the case 200 includes a housing 260 and a base 270,
the housing 260 includes a receiving space 210 and two
side holes 220 communicated with the receiving space
210, the base 270 is detachably connected to the housing
260 and includes a continuous wall 274, when the base
270 is connected to the housing 260, the continuous wall
274 surrounds a lower edge 264 of the housing 260, the
spool 300 is received in the receiving space 210, and the
aforementioned two side holes 220 are configured for
the lace T1 to pass therethrough to be wound around
spool 300.

[0039] In the lace coupling step S02, a first end of the
lace T1 and a second end of the lace T1 are exposed
from the housing 260 and the spool 300 after passing
through the housing 260, and then the first end and the
second end are knotted, so as to allow the lace T1 to be
coupled to the spool 300. Before assembling the base
270, a user can respectively align a first opening 321 and
a second opening of the spool 300 with the two side holes
220, then allow the first end of the lace T1 to pass through
one of the side holes 220 and the first opening 321 after
passing through openings on a wearable object, and al-
low the second end of the lace T1 to pass through the
other one of the side holes 220 and the second opening
after passing through openings on the wearable object,
at last limit the lace T1 in the spool 300 through knotting.
[0040] Lastly, after the lace T1 is coupled to the spool
300, the base 270 can be connected to the housing 260,
and the assembling of the lace T1 is completed.

[0041] Although the present disclosure has been de-
scribed as above, but the present disclosure is not limited
thereto, any one skilled in the art, within the sprint and
scope of the present disclosure, can take modifications
and variations, and thus the protecting scope of the
present discourse is defied by the scope of the following
claims.

REFERENCE NUMERAL
[0042]

100: fastening device

100g: lace assembling method
200, 200f: case

210: receiving space

220: side hole

230: inner tooth
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240: lower opening

260, 260f: housing

261, 262, 263: tab

264: lower edge

264f: flange

265f: extending portion
270, 270a, 270b, 270c, 270d, 270e, 270f: base
271, 272, 273: hole
271a,271b,271c,271d,271e, 271f, 274: continuous
wall

2711a, 2711d: first section
2711c, 2711e: section
2712a, 2712d: second section
272f: aligning groove

275: guiding groove

276: bottom wall

300: spool

315: bottom opening

321: first opening

330: engaging tooth

400: locking unit

410: engaging disc

411: buckling tab

450: inner gear

451: spiral hole

460: coupling tooth

470: pawl arm

500: knob

510: inner plate

511: spiral cylinder

512: coupling arm

520: guiding block

530: rotary cover

700: spring

800: ratchet ring

810: lower sloped tooth
820: upper sloped groove
830: ratchet tooth

H1, H2: height

S01: fastening device providing step
S02: lace coupling step
T1: lace

Claims

1.

A fastening device, characterized by, comprising:
a case, comprising:

a housing, comprising a receiving space
and two side holes, the two side holes being
communicated with the receiving space;
and

a base, detachably connected to the hous-
ing and comprising a continuous wall;

a spool, received in the receiving space, and a
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10.

lace passing through the two side holes to be
wound around the spool; and

a knob, disposed on the case;

wherein, after the base is connected to the hous-
ing, the continuous wall surrounds a lower edge
of the housing, and rotating the knob relative to
the case causes the spool to fasten the lace.

The fastening device of claim 1, wherein, the contin-
uous wall has a uniform height.

The fastening device of claim 1, wherein, the contin-
uous wall has a non-uniform height.

The fastening device of claim 3, wherein, the contin-
uous wall comprises two first sections and two sec-
ond sections connected alternately to each other,
and each of the first sections is higher than each of
the second sections.

The fastening device of claim 1, wherein, the housing
further comprises at least one tab, the base further
comprises at least one hole, and the at least one tab
correspondingly engages with the at least one hole.

The fastening device of claim 5, wherein, a number
of the at least one tab is three, two of the tabs are
extended radially from afirst side of the housing, and
the other one of the tabs is extended radially from a
second side of the housing.

The fastening device of claim 6, wherein, the base
comprises a guiding groove and a bottom wall, the
bottom wall is connected to the continuous wall, a
number of the at least one hole is three, the three
holes are recessed radially on the continuous wall
near the bottom wall, the guiding groove is located
on the continuous wall, and aligned with one of the
three holes that corresponds to the other one of the
tabs.

The fastening device of claim 1, wherein, the housing
further comprises a flange extending outwardly and
radially, and the flange rests on the continuous wall.

The fastening device of claim 8, wherein, the housing
further comprises an extending portion, the extend-
ing portion extends downwardly and axially from the
flange, the base further comprises an aligning
groove, and the aligning groove is located on the
continuous wall and aligned with the extending por-
tion.

A lace assembling method, which is configured for
connecting a lace to a fastening device, character-

ized by, the lace assembling method comprising:

a fastening device providing step, wherein the
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fastening device is provided, the fastening de-
vice comprises a case, a spool and a knob, the
case comprises a housing and a base, the hous-

ing comprises a receiving space and two side
holes communicated with the receiving space, 5
the base is detachably connected to the housing

and comprises a continuous wall, when the base

is connected to the housing, the continuous wall
surrounds a lower edge of the housing, the spool

is received in the receiving space, and the two 10
side holes are configured for the lace to pass
therethrough to be wound around the spool; and

a lace coupling step, wherein a first end of the
lace and a second end of the lace are exposed
from the housing after passing throughthe hous- 75
ing and the spool, and then the first end and the
second end are knotted, so as to allow the lace

to be coupled to the spool.

11. The lace assembling method of claim 10, wherein, 20
after the lace is coupled to the spool, the base is
connected to the housing.

25

30

35

40

45

50

55



EP 4 275 540 A1

100

500

Fig. 1



EP 4 275 540 A1

100

>500

~400

200<

10



EP 4 275 540 A1

100

200<

1"



100

EP 4 275 540 A1

53/0
g7 7 A ?/—510
4 <_11—700
AN\
o= S
= é S 3 4—— 800
260 AT \ 220
- : N
300 s ( ( 1
= 315 321
240
Fig. 4
5320
T 7T 7777777777 —>10
<1700
&% o— | 520
= s g 800
i =3
260 220
7 L Ll 77
h321
240 315
270

12



EP 4 275 540 A1

270a

271a
A

r A
2712a  2711a 2712a 271la

Fig. 6
270a
2711a 2712a
C
=
Fig. 7
270a
2711a 2712a
\\\\ /) H1|H2
— e —— |
ZZEEZgza I 7 !

13



EP 4 275 540 A1

270b

Fig. 9
270b
271b
/ <‘) \
e — — >
Fig. 10
270b

271b

”,r\r_%/‘%

14



EP 4 275 540 A1

270c

Fig. 12
270c
271c
Fig. 13
270c
271c

15



EP 4 275 540 A1

270d
271d
A

-

N
2712d 2711d 2712d 2711d

Fig. 15
270d
271@ 2/712d
Fig. 16
270d
2711d 2712d

16



EP 4 275 540 A1

270e

Fig. 18
270e
271e
[ \n )\
—  —— — —>
Fig. 19
270e

17



Fig. 21



EP 4 275 540 A1

200f

260f

264f

265f

270f !

Fig. 22

19



EP 4 275 540 A1

200f
264f

_1 N

N T iy,

Fig. 23

20



EP 4 275 540 A1

SO1
{ fastening device providing step J—/

S02
{ lace coupling step

Fig. 24

21



10

15

20

25

30

35

40

45

50

55

EP 4 275

INTERNATIONAL SEARCH REPORT

540 A1

International application No.

PCT/CN2021/107298

A. CLASSIFICATION OF SUBJECT MATTER
A43C 11/16(2006.01)i

According to International Patent Classification (IPC) or to both nat

ional classification and IPC

B. FIELDS SEARCHED

A43C

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

lace, coil, roll, wrap.

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPL EPODOC: 8, &, 22, %5, 2%, 58, Ui, BE (Wi, 25, {0k, 284%, X, ], %S, spool, wall, continuous,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX US 2021127794 Al (CHEN, Chin Chu) 06 May 2021 (2021-05-06) 1-11
description, paragraphs 73-85, and figures 10-30

PX US 2021127795 Al (CHEN, Chin Chu) 06 May 2021 (2021-05-06) 1-11
description, paragraphs 89-95, and figures 15-22

X CN 108377640 A (SHINKYUNG INC.) 07 August 2018 (2018-08-07) 1-11
description paragraphs 29-163, figures 1-4b

A CN 111114877 A (CHEN, Jinzhu) 08 May 2020 (2020-05-08) 1-11
entire document

A CN 111115388 A (CHEN, Jinzhu) 08 May 2020 (2020-05-08) 1-11
entire document

A CN 111846339 A (CHEN, Jinzhu) 30 October 2020 (2020-10-30) 1-11
entire document

A DE 202011101828 U1 (CHEN, Chin Chu) 06 October 2011 (2011-10-06) 1-11
entire document

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

«g» earlier application or patent but published on or after the international
filing date

«L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other

means
P document published prior to the international filing date but later than
the priority date claimed

«“1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

29 September 2021

Date of mailing of the international search report

19 October 2021

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

22




10

15

20

25

30

35

40

45

50

55

EP 4 275 540 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2021/107298

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

us 2021127794 Al 06 May 2021 None

us 2021127795 Al 06 May 2021 None

CN 108377640 A 07 August 2018 KR 101723579 Bl 06 April 2017
EP 3549473 Al 09 October 2019
uUs 2019008236 Al 10 January 2019
WO 2018101588 Al 07 June 2018
Jp 6813581 B2 13 January 2021
Jp 2019503738 14 February 2019
us 10609988 B2 07 April 2020
CN 108377640 30 April 2021
EP 3549473 A4 08 July 2020

CN 111114877 A 08 May 2020 ™ 202016446 A 01 May 2020
EP 3646748 Al 06 May 2020
KR 20200050350 A 11 May 2020
us 2020128918 Al 30 April 2020
JP 2020075089 A 21 May 2020

CN 111115388 A 08 May 2020 KR 20210041606 A 15 April 2021
WO 2020087975 Al 07 May 2020

CN 111846339 A 30 October 2020 None

DE 202011101828 U1 06 October 2011 None

Form PCT/ISA/210 (patent family annex) (January 2015)

23




	bibliography
	abstract
	description
	claims
	drawings
	search report

