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(57)  The anti-slip structure comprises a body, on
which an embedded replaceable shock-absorbing anti-
slip device for shock absorption and anti-slip function is
detachably arranged. This device comprises an em-
bedded stud assembly, which comprises a guide mem-
ber movably arranged up and down, a fixed base, an
anti-slip portion arranged between the guide member
and the fixed base. The guide member is configured to
guide and engage the shock-absorbing anti-slip device,
the fixed base is configured to prevent detachment of
the shock-absorbing anti-slip device, and the anti-slip
portion is configured to prevent slipping and grip the
ground when contacting with the ground. The em-
bedded stud assembly of the present invention can
adapt to ground conditions. When coping with extreme
terrains such as wet slippery rocks, muddy mountain
trails, or frozen soil, the spring undergoes elastic defor-
mation in response to changes in the center of gravity,
absorbing shocks, enhancing comfort, and reducing
foot fatigue.
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Description
TECHNICAL FIELD

[0001] The present invention belongs to the technical
field of shoe soles, and particularly relates to an anti-
slip structure, shoe sole and applications thereof.

BACKGROUND

[0002] As the core component for contact between
the human body and ground, shoe soles are widely
applied in fields such as outdoor sports equipment, in-
dustrial protective footwear, and specialized opera-
tional equipment, providing users with grip, stability
and protection. In extreme environments such as
mountaineering, trail running, and snow exploration,
the anti-slip performance of shoe soles directly relates
to the life safety and operational efficiency of users. In
such outdoor scenarios, the shoe sole must simulta-
neously address multiple complex terrains including
ice and snow, wet slippery rocks, and muddy mountain
paths, which poses higher requirements for anti-slip
technology.

[0003] During snow expedition scenarios, existing
climbing shoes, although strengthening grip on ice and
snow terrain through steel stud implantation and ser-
rated treads, still exhibit technical deficiencies. Fixed
steel studs, while capable of temporarily embedding
into ice surfaces, generate rigid collisions when con-
tacting hard surfaces (such as exposed rocks and fro-
zen ground), failing to adapt to the undulations of var-
ious terrains. This not only results in intense walking
vibrations but also leads to foot fatigue during pro-
longed use. Furthermore, in cases where some steel
stud assemblies are damaged, replacement becomes
complex due to the studs being fixed to the shoe sole.
In extreme environments where energy conservation is
essential to meet extreme environmental challenges,
rapid disassembly and adjustment cannot be per-
formed, resulting in poor user experience.

[0004] As disclosed in the prior art, publication num-
ber TW200608911A also relates to footwear having
anti-slip accessories, however such footwear requires
manual adjustment of the shoe sole’s extension and
retraction to control the friction force against the
ground, which is extremely inconvenient. Therefore,
designing a shoe sole with an anti-slip structure to re-
solve the aforementioned problems is of particular im-
portance.

SUMMARY
(1) Technical Problems to be Solved
[0005] In order to resolve the aforementioned pro-

blems of the prior art, the present invention provides
an anti-slip structure which, through the provision of an
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embedded replaceable shock-absorbing anti-slip de-
vice, can adapt to different athletic scenarios, facilitates
replacement and disassembly, improves anti-slip and
shock-absorbing capabilities, and provides adaptive
shock absorption through elastic deformation variations
to facilitate human movement.

[0006] The present invention further provides a shoe
sole that can adaptively provide shock absorption for
different uneven conditions in various sports scenarios
through an anti-slip structure equipped with an em-
bedded replaceable shock-absorbing anti-slip device,
facilitating easy replacement and disassembly, improv-
ing anti-slip and shock-absorbing capabilities, and
being easy to process.

[0007] The present invention further provides an ap-
plication of the anti-slip structure for providing addi-
tional grip to the application body to prevent sliding.

(1) Technical Solution

[0008] To achieve the above objectives, the present
invention is implemented through the following techni-
cal solution:

An anti-slip structure, characterized in that the anti-slip
structure comprises a body, wherein the body is remo-
vably provided with an embedded replaceable shock-
absorbing anti-slip device for shock absorption and
anti-slip functions, which comprises an embedded stud
assembly, the embedded stud assembly comprises a
guide element movably arranged up and down, a fixed
base and an anti-slip portion arranged between the
guide element and the fixed base, the guide element
being configured to guide and engage the shock-ab-
sorbing anti-slip device, the fixed base being config-
ured to prevent detachment of the shock-absorbing
anti-slip device, the anti-slip portion being configured
to prevent slipping and grip the ground when contacting
the ground.

[0009] Wherein comprises a first surface configured
for contacting the ground and a second surface at-
tached to the midsole of the shoe sole, the embedded
replaceable shock-absorbing anti-slip device being ar-
ranged on the first surface of the body.

[0010] Wherein the first surface comprises anti-slip
units extends from the body of the anti-slip structure
toward the ground at a first height H1, for providing a
first anti-slip force to enhance basic anti-slip capability.
[0011] Wherein at least one anti-slip unit comprises
an anti-slip block, the anti-slip block having an engage-
ment groove formed therein for detachably installing an
embedded stud assembly.

[0012] Further, in a state where the embedded stud
assembly is installed in the engagement groove, the
embedded stud assembly extends from the body of the
anti-slip structure toward the ground at a second height
H2, for providing a second anti-slip force to enhance
anti-slip capability.

[0013] Furthermore, in a state where the embedded
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stud assembly is installed in the engagement groove,
the embedded stud assembly extends from the body of
the anti-slip structure toward the ground at a height
between the first height H1 and the second height H2,
for providing adaptive second anti-slip force to enhance
dynamic shock absorption capability.

[0014] Furthermore, the guide element comprises a
first contact portion and a first connecting portion ar-
ranged at the bottom of the first contact portion, the first
connecting portion having a first receiving groove
formed therein.

[0015] The fixed base is arranged at the bottom of
the guide element, comprising a seat body and a sec-
ond receiving groove arranged in the seat body, the
bottom of the second receiving groove being coaxially
provided with a positioning groove, and the bottom sur-
face of the seat body being provided with a through
hole.

[0016] Wherein, the first connecting portion is mova-
bly arranged in the second receiving groove, the
through hole and the positioning groove are axially
communicated with each other, so that the fixed base
forms a structure in which the upper and lower portions
are in communication with each other, thereby improv-
ing the stability of anti-slip ground engagement.

[0017] Furthermore, the outer wall of the first con-
necting portion is provided with a first limiting ring, the
inner wall of the second receiving groove is provided
with a second limiting ring that is bulked and fitted with
the outer wall of the first connecting portion, thereby
facilitating installation and connection.

[0018] Furthermore, the diameter of the second re-
ceiving groove is greater than that of the positioning
groove, and the diameter of the positioning groove is
greater than that of the through hole, thereby improving
structural stability.

[0019] Furthermore, the anti-slip portion comprises
anti-slip studs, wherein an outer wall of the anti-slip
stud is provided with a radially extending limiting flange
adapted to the positioning groove.

[0020] Wherein the anti-slip stud is fixedly embedded
within the positioning groove with one end penetrating
through the through hole, and the other end extending
into the first receiving groove and abutting against the
top wall of the first receiving groove to prevent loosen-
ing.

[0021] Further, the anti-slip portion comprises an
anti-slip stud, an outer wall of the anti-slip stud is pro-
vided with a radially extending limiting flange adapted
to the positioning groove, the anti-slip portion further
comprises a spring, with one end of the spring embed-
ding within the first receiving groove, and the other end
fitting on the anti-slip stud and abutting against the top
surface of the limiting flange;

Wherein, the anti-slip stud is embedded within the po-
sitioning groove with one end penetrating through the
through hole, and the other end retractably arranging in
the second receiving groove via the spring, thereby en-
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hancing the anti-slip force in contact with the ground.
[0022] Furthermore, the first contact portion is
shaped as a hemisphere, thereby facilitating rapid gui-
dance during installation.

[0023] Furthermore, the seat body is a multi-sided
frustum structure with equal upper and lower portions,
configuring to prevent horizontal rotational movement.
[0024] Furthermore, a portion of the first connecting
portion is installed within the second receiving groove,
with another portion exposed outside of the opening of
the second receiving groove, and together with the bot-
tom surface of the first contact portion and the top sur-
face of the seat body forms an annular positioning
groove, to prevent upward and downward disengage-
ment and enhance stability.

[0025] Furthermore, the material of the anti-slip por-
tion is selected from any one of steel, plastic, and car-
bon fiber, thereby enhancing applicability and reliability.
[0026] Furthermore, during the walking process,
when the anti-slip structure contacts the ground, the
spring of the embedded stud assembly undergoes
adaptive elastic deformation in response to center of
gravity changes during the walking process, thereby
providing a height between the first height H1 and the
second height H2, improving dynamic shock absorption
capability.

[0027] Furthermore, the engagement groove is a
multi-layer structure, with a positioning block adapted
to the positioning groove provided between the upper
and lower layers of the engagement groove, the posi-
tioning block dividing the engagement groove into an
upper groove and a lower groove that are arranged
one above other, wherein the shapes of the upper and
lower layers are respectively adapted to the first con-
necting portion and the seat body, thereby improving
stability during assembly.

[0028] Furthermore, when the embedded stud as-
sembly is engaged into the engagement groove, its first
contact portion is guided into the upper groove, wherein
the positioning block and positioning groove engage
with each other to restricting axial movement of the
embedded stud assembly and prevent disengagement.
[0029] Furthermore, when the embedded stud as-
sembly is engaged into the engagement groove, its
seat body cooperatively engages into the lower groove,
wherein the lower groove has a polygonal groove
adapted to the seat body, forming geometric constraint
on the stud assembly to improve stability and restrict
horizontal rotational movement of the stud assembly,
thereby enhancing anti-disengagement effect.

[0030] Furthermore, the bottom wall of the engage-
ment groove protrudes upward, forming a spherical
protrusion on the top surface of the body, for providing
space to accommodate the embedded stud assembly,
wherein the depth of the space related to the height of
the embedded stud assembly, thereby enhancing
shock-absorbing capability.

[0031] Furthermore, a prying groove is formed by ex-
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tending outward from the inner wall on either side of the
engagement groove to facilitate disassembly.

[0032] Furthermore, the anti-slip structure comprises
an installation and removal auxiliary tool for installing
and removing the embedded stud assembly, the instal-
lation and removal auxiliary tool comprising a prying
portion and a gripping portion, wherein the gripping
portion is provided with a positioning hole at its bottom
for assisting installation, thereby facilitating installation.
[0033] Furthermore, the anti-slip units are distributed
in fractal geometry on the forefoot and rearfoot of the
body respectively, thereby dispersing plantar pressure
to improve comfort.

[0034] Furthermore, the bottom of the body is further
provided with a plurality of anti-slip treads for enhan-
cing slip resistance and ground grip, thereby enhancing
the anti-slip effect.

[0035] Furthermore, the anti-slip structure is pre-
pared primarily with rare earth cis-polybutadiene rubber
and nitrile rubber, for improving the tear strength, ten-
sile strength and wear resistance of the anti-slip struc-
ture.

[0036] As another aspect of the present invention,
there is provided a shoe sole, further comprising a mid-
sole, wherein the midsole has a first surface for con-
tacting an instep and a second surface for contacting
the anti-slip structure.

[0037] Wherein the second surface contacts the anti-
slip structure according to any one of the aforemen-
tioned items, for enhancing the anti-slip force of the
shoe sole;

Wherein the second surface of the midsole has at least
one recess adapted to the protrusion, thereby providing
installation space.

[0038] Further, the recess is configured to provide
space for accommodating the protrusion, wherein the
depth of the space is positively correlated with the
height of the protrusion that accommodates the em-
bedded stud assembly, thereby improving component
stability and preventing displacement.

[0039] Further, the body and the midsole are joined
by one of adhesive bonding, thermal welding, or stitch-
ing, thereby enhancing the durability and manufactur-
ing efficiency of the shoe.

[0040] Furthermore, the embedded stud assemblies
are arranged within the anti-slip unit in the forefoot of
the shoe sole in a fractal geometry arrangement cen-
tered on at least two embedded stud assemblies, and
the embedded stud assemblies are arranged within the
anti-slip unit in the rearfoot of the shoe sole in a fractal
geometry arrangement centered on at least one em-
bedded stud assembly, such that the force distribution
on the sole of the foot is uniform.

[0041] Furthermore, the body, midsole and em-
bedded stud assembly are manufactured using a
layered processing method, which improves yield rate,
reduces cost and facilitates processing.

[0042] As another aspect of the present invention,
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there is provided an application of an anti-slip structure,
which comprises an application body and the anti-slip
structure according to any one of the above, wherein
the anti-slip structure is embedded and replaceably in-
stalled on the application body.

[0043] Furthermore, the application body comprises:
a trekking pole body, an anti-slip glove body, an outdoor
camping box body, a robot foot sole body, and a toy car
tire body, providing additional grip for the aforemen-
tioned equipment to prevent slipping.

(1) Beneficial Effects

[0044] The beneficial effects of the present invention
are: the embedded stud assembly of the present inven-
tion can adaptively adjust according to ground condi-
tions, when confronting complex and diverse extreme
outdoor terrains, such as exposed rock, icy and snowy
road surfaces, slippery rock, muddy mountain paths, or
frozen soil, the spring within the embedded stud as-
sembly will undergo elastic deformation based on
changes in center of gravity during the walking process.
and can effectively absorb impact force through the
cushioning action of the spring, thereby improving
shock absorption performance, significantly enhancing
walking comfort, effectively reducing foot fatigue
caused by prolonged walking, the embedded stud as-
sembly can rapidly respond as the center of gravity
transitions forward and backward along the sole, main-
taining reliable friction between the shoe sole and
ground at all times, effectively preventing slipping and
improving safety when walking on complex terrain.
[0045] When partial embedded stud assemblies be-
come damaged, the present invention enables rapid
disassembly and replacement adjustment. Under ex-
treme environmental conditions, users can maintain ex-
cellent shoe sole performance without expending ex-
cessive physical effort on complex maintenance opera-
tions, thereby providing more reliable protection for
users during outdoor exploration and specialized op-
erations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] Other features, objects and advantages of the
present invention will become more apparent through
reading the detailed description of non-limiting embodi-
ments with reference to the following drawings:

Figure 1 is a structural schematic diagram of the
anti-slip structure according to an embodiment of
the present invention;

Figure 2 is an overall structural schematic diagram
of the embedded stud assembly according to an
embodiment of the present invention;

Figure 3 is a partial sectional view of the anti-slip
structure according to an embodiment of the pre-
sent invention;
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Figure 4 is a partial sectional view of the anti-slip
structure according to another embodiment of the
present invention;

Figure 5 is an exploded sectional view of the em-
bedded stud assembly according to an embodi-
ment of the present invention;

Figure 6 is an exploded view of the embedded stud
assembly according to an embodiment of the pre-
sent invention;

Figure 7 is a cross-sectional view of the fixed base
of the embedded stud assembly according to an
embodiment of the present invention;

Figure 8 is an assembled cross-sectional view of
the embedded stud assembly according to an em-
bodiment of the present invention;

Figure 9 is a cross-sectional view of the embedded
stud assembly according to an embodiment of the
present invention;

Figure 10 is an exploded cross-sectional view of
the embedded stud assembly according to another
embodiment of the present invention;

Figure 11 is an assembled cross-sectional view of
the embedded stud assembly according to another
embodiment of the present invention;

Figure 12 is a cross-sectional view of the engage-
ment groove according to an embodiment of the
present invention;

Figure 13 is a partial enlarged view of the anti-slip
structure according to an embodiment of the pre-
sent invention;

Figure 14 is a structural schematic diagram of the
installation and removal auxiliary tool according to
an embodiment of the present invention;

Figure 15 is a side view of the shoe sole according
to an embodiment of the present invention;

Figure 16 is a top view of the midsole according to
an embodiment of the present invention;

Figure 17 is a side view of the midsole according to
an embodiment of the present invention;

Figure 18 is a structural schematic diagram of the
anti-slip structure applied to a trekking pole accord-
ing to an embodiment of the present invention;
Figure 19 is a structural schematic diagram of the
anti-slip structure applied to an anti-slip glove ac-
cording to an embodiment of the present invention;
Figure 20 is a partial schematic diagram of the anti-
slip structure applied to a robot foot sole according
to an embodiment of the present invention;

Figure 21 is a bottom view of the anti-slip structure
applied to the bottom of an outdoor camping box
according to an embodiment of the present inven-
tion;

Figure 22 is a partial schematic diagram of the anti-
slip structure applied to a toy car wheel according
to an embodiment of the present invention.

[0047] Description of main drawing reference numer-
als: 1, Embedded stud assembly; 11, Guide element;
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111, First contact portion; 112, First connecting portion;
113, First receiving groove; 114, Positioning groove; 12,
Fixed base; 121, Seat body; 122, Second receiving
groove; 123, Positioning groove; 124, Through hole;
13, Anti-slip portion; 131, Anti-slip stud; 132, Spring;
133, Limiting flange; 2, Body; 21, Anti-slip unit; 211,
Anti-slip block; 212, Engagement groove; 2121, Upper
groove; 2122, Lower groove; 213, Protrusion; 214, Pry-
ing groove; 215, Positioning block; 22, Anti-slip tread;
3, Installation and removal auxiliary tool; 31, Prying
portion; 32, Gripping portion; 33, Positioning hole; 4,
Midsole; 411, Recess.

DETAILED DESCRIPTION

[0048] To facilitate clear understanding of the techni-
cal means, creative features, objectives and effects
achieved by the present invention, the present inven-
tion is further elaborated below in conjunction with spe-
cific embodiments.

In the specific embodiments

[Anti-slip Structure According to Embodiments of the
Present Invention]

Embodiment 1

[0049] Figure 1 is a structural schematic diagram of
the anti-slip structure according to an embodiment of
the present invention. As shown in Figure 1, the struc-
ture of the anti-slip structure according to the present
invention will be described in detail.

[0050] Figure 2 is an overall structural schematic dia-
gram of the embedded stud assembly according to an
embodiment of the present invention, and Figure 3 is a
partial cross-sectional view of the anti-slip structure ac-
cording to an embodiment of the present invention. As
shown in Figures 2 and 3, the overall structure of the
anti-slip structure according to embodiments of the pre-
sent invention will be described in detail.

[0051] Describes an anti-slip structure according to
an embodiment of the present invention, which com-
prises a body 2, wherein on the body 2 an embedded
replaceable shock-absorbing anti-slip device for shock
absorption and anti-slip function is detachably ar-
ranged, which comprises an embedded stud assembly
1, the embedded stud assembly 2 comprises a guide
element 11 movably arranged up and down, a fixed
base 12, and an anti-slip portion 13 arranged between
the guide element 11 and the fixed base 12, the guide
element 11 is configured to guide and engage the
shock-absorbing anti-slip device, the fixed base 12 is
configured to prevent detachment of the shock-absorb-
ing anti-slip device, the anti-slip portion 13 is configured
to prevent slipping and grip the ground when contacting
the ground.

[0052] Wherein the body 2 comprises a first surface
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for contacting the ground and a second surface at-
tached to the midsole of the shoe sole, wherein the
embedded replaceable shock-absorbing anti-slip de-
vice is arranged on the first surface of the body 2.
[0053] Wherein the first surface comprises anti-slip
units 21 extending from the body 2 of the anti-slip struc-
ture toward the ground at a first height H1 for providing
first anti-slip force, when the foot contacts the ground,
the anti-slip units 21 are capable of making initial con-
tact with the ground, thereby increasing the contact
area with the ground and closely conforming to the un-
even structure of the ground, such that the friction force
of the first surface of the anti-slip structure for contact-
ing the ground is increased, thereby preventing slip-
ping.

[0054] Wherein, at least one anti-slip unit 21 com-
prises an anti-slip block 211, the anti-slip block 211
having an engagement groove 212 formed therein for
detachably installing the embedded stud assembly 1.
[0055] In order to improve anti-slip force, with the
embedded stud assembly 1 installed in the engage-
ment groove 212, the stud assembly 1 extends from
the body 2 of the anti-slip structure toward the ground
by a second height H2 for providing a second anti-slip
force. When the foot contacts the ground, the stud as-
sembly 1 makes initial contact with the ground, provid-
ing the second anti-slip force and increasing the con-
tact depth with the ground. The stud assembly 1 can
penetrate the ground layer (such as snow layer, mud,
or ice surface) to directly contact the underlying ground
layer, thereby providing stronger anti-slip force. Subse-
quently, the anti-slip unit 21 contacts the ground to pro-
vide the first anti-slip force, providing greater contact
area with the ground. This dual anti-slip protection is
suitable for contacting hard grounds in extreme envir-
onments (such as exposed rock or frozen ground), pro-
viding reliable anti-slip performance.

[0056] Figure 5 is an exploded cross-sectional view
of the embedded stud assembly according to the em-
bodiment of the present invention. As shown in Figure
5, the structure of the embedded stud assembly ac-
cording to the embodiment of the present invention will
be described in detail.

[0057] In order to improve the stability of anti-slip
grip, the guide element 11 comprises a first contact
portion 111 and a first connecting portion 112 arranged
at the bottom of the first contact portion 111, wherein
the first connecting portion 112 has a first receiving
groove 113 formed therein, the fixed base 12 is ar-
ranged at the bottom of the guide element 11 and com-
prises a seat body 121 and a second receiving groove
122 arranged in the seat body 121, a positioning
groove 123 is coaxially provided at the bottom of the
second receiving groove 122, a through hole 124 is
provided on the bottom surface of the seat body 121,
wherein the first connecting portion 112 is movably ar-
ranged in the second receiving groove 122, and the
through hole 124 and the positioning groove 123 are
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axially communication with each other, so that the fixed
base 12 forms a structure in which the upper and lower
portions are in communication with each other.

[0058] Figure 6 is an exploded view of the embedded
stud assembly according to an embodiment of the pre-
sent invention. As shown in Figure 6, the connection
method of the embedded stud assembly according to
the present invention will be described in detail.

[0059] To improve stability, the outer wall of the first
connecting portion 112 is provided with a first limiting
ring, and the inner wall of the second receiving groove
122 is provided with a second limiting ring that is
buckled and fitted with the outer wall of the first con-
necting portion 112. The threaded connection is stable
and convenient, enabling rapid replacement and as-
sembly/disassembly operations, thereby enhancing
convenience.

[0060] Figure 7 is a cross-sectional view of the fixed
base of the embedded stud assembly according to an
embodiment of the present invention. As shown in Fig-
ure 7, the structure of the seat body according to the
embodiment of the present invention will be described
in detail.

[0061] To engage the anti-slip portion 13, the second
receiving groove 122 has a diameter larger than the
positioning groove 123, and the positioning groove 123
has a diameter larger than the through hole 124. The
positioning groove 123 is configured to fit with the anti-
slip portion 13 to enhance its stability and prevent loos-
ening.

[0062] Figure 6 shows an exploded view of the em-
bedded stud assembly according to an embodiment of
the present invention, and Figure 8 shows an as-
sembled cross-sectional view of the embedded stud
assembly according to an embodiment of the present
invention. As shown in Figures 6 and 8, the assembled
structure of the embedded stud assembly according to
an embodiment of the present invention will be de-
scribed in detail.

[0063] To improve stability, the anti-slip portion 13
comprises an anti-slip stud 131, wherein the outer wall
of the anti-slip stud 131 is provided with a limiting
flange 133 extending radially and adapted to the posi-
tioning groove 123. The anti-slip stud 131 is fixedly
embedded within the positioning groove 123 with one
end penetrating through the through hole 124 and the
other end extending into the first receiving groove 113
and abutting against the top wall of the first receiving
groove 113. By providing the limiting flange 133 on the
outer wall of the anti-slip stud 131 and adapting it to the
positioning groove 123, the anti-slip stud 131 can be
firmly embedded within the positioning groove 123,
avoiding displacement or loosening due to external
forces during use, which not only enhances the overall
stability of the anti-slip portion 13 but also effectively
improves its service life.

[0064] Figure 2 is a schematic diagram of the overall
structure of the embedded stud assembly according to
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an embodiment of the present invention. As shown in
Figure 2, the overall structure of the embedded stud
assembly according to the embodiment of the present
invention will be described in detail.

[0065] To facilitate rapid assembly and positioning of
the device, the first contact portion 111 is shaped as a
hemisphere. The hemispherical arc configuration not
only provides guiding functionality and facilitates
clamping and assembly operations, but also reduces
frictional resistance during the assembly process, en-
suring precise alignment between components.

[0066] To prevent horizontal rotational movement,
the seat body 121 is a multi-sided truncated pyramid
structure with equal upper and lower portions for pre-
venting horizontal rotational movement. The geometric
characteristics of the multi-sided truncated pyramid
provide geometric constraints in the horizontal direc-
tion, effectively limiting rotational or translational move-
ment of components in the horizontal plane, thereby
ensuring device reliability in dynamic environments.
[0067] Figure 10 is a cross-sectional view of the em-
bedded stud assembly according to an embodiment of
the present invention. As shown in Figure 10, the over-
all structure of the embedded stud assembly according
to an embodiment of the present invention will be de-
scribed in detail.

[0068] To prevent slippage, a portion of the first con-
necting portion 112 is installed in the second receiving
groove 122, while another portion is exposed outside
the opening of the second receiving groove 122, and
together with the bottom surface of the first contact
portion 111 and the top surface of the seat body 121
forms an annular positioning groove 114 for preventing
upward and downward disengagement. The positioning
groove 114 forms a recess in the radial direction to
restrict axial movement thereof, preventing vibrational
detachment during movement and improving stability.
[0069] To adapt to different scenario requirements,
the material of the anti-slip portion 13 is selected from
any one of steel, plastic, and carbon fiber, which can
meet the needs of different application scenarios. By
combining the advantages of various materials, the ap-
plicability and reliability of the device are enhanced,
while also providing users with flexible selection op-
tions.

[0070] Figure 12 is a cross-sectional view of the en-
gagement groove according to an embodiment of the
present invention. As shown in Figure 12, the overall
structure of the engagement groove according to an
embodiment of the present invention will be described
in detail.

[0071] To improve the stability of the anti-slip struc-
ture, the engagement groove 212 is a multi-layer struc-
ture, wherein a positioning block 215 adapted to the
positioning groove 114 is arranged between the upper
and lower layers of the engagement groove 212. The
positioning block 215 divides the engagement groove
212 into an upper groove 2121 and a lower groove
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2122 that are arranged one above other, with the
shapes of the upper and lower layers respectively
adapted to the first connecting portion 112 and the seat
body 121. This provides dual-layer fixed protection in
both longitudinal and transverse directions, effectively
improving stability during movement and preventing
slippage. This enables the anti-slip structure to main-
tain good traction under various ground conditions,
such as wet and slippery or oily surfaces, effectively
preventing slipping and enhancing user safety and
comfort. Meanwhile, in cases where the stud assembly
1 is damaged, it can be quickly removed from the en-
gagement groove 212.

[0072] To improve axial stability, when the stud as-
sembly 1 is engaged into the engagement groove 212,
the first contact portion 111 thereof is guided into the
upper groove 2121, wherein the positioning block 215
and the positioning groove 114 mutually engage with
each other to restrict axial movement of the stud as-
sembly 1, thereby preventing slippage during move-
ment.

[0073] To improve horizontal stability, when the stud
assembly 1 is engaged into the engagement groove
212, the seat body 121 thereof cooperatively fits into
the lower groove 2122, wherein the lower groove 2122
is a polygonal groove adapted to the seat body 121,
thereby forming geometric constraints on the stud as-
sembly 1 to restrict horizontal rotational movement of
the stud assembly 1 and enhance the anti-detachment
effect.

[0074] Figure 12 is a cross-sectional view of the en-
gagement groove according to an embodiment of the
present invention. As shown in Figure 10, the protru-
sion structure of the anti-slip structure according to an
embodiment of the present invention will be described
in detail.

[0075] In order to provide a space for accommodat-
ing the stud assembly 1, the bottom wall of the engage-
ment groove 212 protrudes upward, forming a spherical
protrusion on the top surface of the body 2, which pro-
vides a space for accommodating the stub assembly 1,
the depth of the space being related to the height of the
stub assembly 1.

[0076] Figure 13 is a partial enlarged view of the anti-
slip structure according to an embodiment of the pre-
sent invention. As shown in Figure 13, the structure of
the prying groove of the anti-slip structure according to
an embodiment of the present invention will be de-
scribed in detail.

[0077] For convenient disassembly and replacement,
a prying groove 214 is provided extending outward
from the inner wall of any side of the engagement
groove 212, wherein prying groove is used for quick
disassembly and replacement of the stud assembly 1.
When the stud assembly 1 is damaged, it can be
quickly removed and replaced through the prying
groove 214, thereby improving convenience.

[0078] Figure 14 is a structural schematic diagram of
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the installation and removal auxiliary tool according to
an embodiment of the present invention. As shown in
Figure 14, the structure of the installation and removal
auxiliary tool according to an embodiment of the pre-
sent invention will be described in detail.

[0079] For the convenience of disassembly and re-
placement, the anti-slip structure further comprises an
installation and removal auxiliary tool 3 for installing
and removing the embedded stud assembly 1, wherein
the installation and removal auxiliary tool 3 comprises a
prying portion 31 and a gripping portion 32, and the
bottom of the gripping portion 32 is provided with a
positioning hole 33 for auxiliary installation. During dis-
assembly, grip the gripping portion 32 with hand, align
the prying portion 31 with the prying groove 214, insert
vertically into the groove, and then pull out vertically
with force to disassemble the stud assembly 1. During
installation, the stud assembly 1 can be directly picked
up by hand, align one end of the guide element 11 with
the engagement groove 212, and press vertically to
complete installation. Alternatively, the auxiliary instal-
lation positioning hole 33 can be used by first embed-
ding the portion of the anti-slip stud 131 at the bottom
of the stud assembly 1 that protrudes from the through
hole 124 into the positioning hole 33, then aligning with
the engagement groove 212 and pressing vertically into
it to complete replacement. Alternatively, first prelimina-
rily engage and place the stud assembly 1 into the en-
gagement groove 212, then align the positioning hole
33 of the installation and removal auxiliary tool 3 with
the anti-slip stud 131 and press vertically, thereby pro-
viding multiple methods for disassembly and replace-
ment, improving replacement convenience, and en-
abling rapid replacement in cases of component da-
mage under extreme weather conditions.

[0080] Figure 1 is a structural schematic diagram of
the anti-slip structure according to an embodiment of
the present invention. As shown in Figure 1, the shock-
absorbing anti-slip effect of the anti-slip structure ac-
cording to the embodiment of the present invention will
be described in detail.

[0081] In order to improve comfort and shock-absorb-
ing effect, the anti-slip units 21 are respectively distrib-
uted in fractal geometry on the forefoot and rearfoot of
the body 2, thereby dispersing plantar pressure to im-
prove comfort. The anti-slip units 21 with fractal geome-
try distribution can ensure that the pressure in each
area of the sole is uniformly distributed, thereby redu-
cing situations of excessive local pressure and improv-
ing wearing comfort. At the same time, when the foot
contacts the ground, they can fully absorb and disperse
impact forces, enabling each anti-slip unit 21 to inde-
pendently cushion impact forces, thereby reducing vi-
bration received by the foot and providing better shock-
absorbing effect.

[0082] To enhance the anti-slip effect, the bottom of
the body 2 is further provided with a plurality of anti-slip
treads 22 for enhancing anti-slip ground gripping, fully
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considering the usage requirements under different
ground conditions, wherein the additionally provided
anti-slip treads 22 further increase the contact area be-
tween the anti-slip structure and the ground.

[0083] To ensure stable engagement of the stud as-
sembly with the anti-slip structure, the anti-slip struc-
ture is fabricated primarily from rare earth cis-polybuta-
diene rubber and nitrile rubber, wherein the rare earth
cis-polybutadiene rubber exhibits extremely high elasti-
city and crystallization speed, excellent molecular chain
flexibility, outstanding wear resistance performance
and low wear volume, making it particularly suitable for
high-frequency friction scenarios where the shoe sole
is in long-term contact with the ground, while the nitrile
rubber provides higher tear resistance strength and
tensile strength, thereby enhancing the anti-damage
capability of shoe sole edges and flexural regions and
extending service life, characterized in that the two ma-
terials complement each other in performance such
that the tear strength, tensile strength, elongation rate
and wear resistance of the anti-slip structure are multi-
plied, wherein the performance parameters of the anti-
slip structure are as follows:

Tear strength >8kN/m
Tensile strength >180kg/cm?
Elongation rate >600%

Abrasion resistance DIN<90mm?.
Embodiment 2

[0084] For brevity of description, parts identical to
those in Embodiment 1 will not be described redun-
dantly. The following mainly describes structures differ-
ent from Embodiment 1 of the present invention. The
difference between Embodiment 2 and Embodiment 1
lies in the adaptive shock-absorbing configuration of
the anti-slip structure.

[0085] Figure 4 is a partial sectional view of an anti-
slip structure according to another embodiment of the
present invention. As shown in Figure 4, the shock-ab-
sorbing anti-slip effect according to another embodi-
ment of the present invention will be described in detail.
[0086] Figure 10 is an exploded cross-sectional view
of an embedded stud assembly according to another
embodiment of the present invention, and Figure 11 is
an assembled cross-sectional view of an embedded
stud assembly according to another embodiment of the
present invention. As shown in Figures 10 and 11, the
assembled structure of the embedded stud assembly
according to another embodiment of the present inven-
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tion will be described in detail.

[0087] To enhance anti-slip force, the body 2 com-
prises a first surface for contacting the ground and a
second surface attached to the midsole of the shoe
sole, wherein the embedded replaceable shock-ab-
sorbing anti-slip device is arranged on the first surface
of the body 2.

[0088] Wherein, in a state where the embedded stud
assembly 1 is installed in the engagement groove 212,
the stud assembly 1 extends from the body 2 of the
anti-slip structure toward the ground at a height be-
tween the first height H1 and the second height H2,
configured to provide adaptive second anti-slip force;
when the foot contacts the ground, the stud assembly
1 makes contact with the ground first, providing the
second anti-slip force; when the stud assembly 1 con-
tacts various uneven ground layers (such as snow
layers, dirt roads, rocky soil roads or ice surfaces), the
retractable anti-slip portion 13 arranged inside the stud
assembly 1 can adapt to the uneven conditions of dif-
ferent ground layers to provide stronger anti-slip force;
subsequently, the anti-slip unit 21 contacts the ground
to provide the first anti-slip force, providing greater con-
tact area with the ground for dual anti-slip protection,
suitable for contact with uneven grounds in extreme
environments (such as snow layers, dirt roads, rocky
soil roads), thereby providing reliable anti-slip effect.
[0089] In order to adapt to the uneven conditions of
various terrains, the anti-slip portion 13 comprises an
anti-slip stud 131, wherein an outer wall of the anti-slip
stud 131 is provided with a radially extending limiting
flange 133 adapted to the positioning groove 123, the
anti-slip portion 13 further comprises a spring 132,
wherein one end of the spring 132 is embedded within
the first receiving groove 113 and the other end is
mounted on the anti-slip studs 131 and abuts against
the top surface of the limiting flange 133, the anti-slip
stud 131 is embedded within the positioning groove
123 with one end penetrating through the through hole
124 and the other end telescopically disposed within
the second receiving groove 122 via the spring 132,
whereby through elastic deformation of the spring 132,
adaptive feedback of the anti-slip stud 131 to different
terrain variations and rise and fall movements of the
foot's center of gravity is achieved.

[0090] For adaptive shock absorption, during the
walking process, when the anti-slip structure contacts
the ground, the spring 132 of the stud assembly 1 un-
dergoes adaptive elastic deformation in response to
center of gravity changes during the walking process,
providing a height between the first height H1 and the
second height H2. When walking on surfaces such as
snow layers, dirt roads, or rocky soil roads, the sole
center of gravity initially concentrates at the rearfoot
position, whereupon the stud assembly 1 located at
the rearfoot first contacts the ground. Due to the ap-
plied pressure, the anti-slip stud 131 undergoes elastic
deformation through the spring 132 and retracts into
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the second receiving groove 122. When the sole center
of gravity transitions to the forefoot, the stud assembly
1 of the forefoot responds to the pressure, causing the
anti-slip stud 131 to undergo elastic deformation
through the spring 132 and retract into the second re-
ceiving groove 122.

[0091] During this process, due to different uneven
conditions of the ground, for any stud assembly 1
where the anti-slip stud 131 encounters a relatively pro-
truding ground condition, its spring 132 experiences
relatively large elastic deformation, and the spring 132
retraction amount is also relatively large, thereby pro-
viding a height H3 between the first height H1 and the
second height H2; For another arbitrary stud assembly
1 where the anti-slip stud 131 encounters a relatively
recessed ground condition, its spring 132 experiences
relatively small elastic deformation, and the spring 132
retraction amount is also relatively small, thereby pro-
viding a height H4 between the first height H1 and the
second height H2. At this time, the adaptive condition
of any two stud assemblies 1 on the shoe sole relative
to the ground is manifested as heights H3 and H4 be-
tween the first height H1 and the second height H2
(where H4 is greater than H3), thereby completing
adaptation to different uneven ground conditions (when
walking on any different uneven grounds, any stud as-
sembly 1 will adapt to the ground through the spring
132 and provide a height Hn between the first height
H1 and the second height H2, where Hn satisfies
H1<Hn<H1+H2);

According to different walking states (such as rearfoot-
first ground contact or forefoot-first ground contact), the
shock-absorbing effect is dynamically adjusted to re-
duce direct transmission of impact forces to the foot.
The spring 132 continuously undergoes elastic defor-
mation in response to center of gravity changes, effec-
tively buffering the impact forces from the ground
against the sole during walking, thereby greatly redu-
cing the burden on joints such as knees and ankles
during the walking process. In complex terrain such as
snow layers, dirt roads, and rocky soil paths, the sys-
tem similarly adjusts in real-time according to center of
gravity changes to prevent slipping, thereby improving
walking comfort and stability. Whether during starting,
acceleration, deceleration, or turning in motion pro-
cesses, reliable anti-slip protection is provided.

[Shoe sole according to embodiment of the present in-
vention]

Embodiment 1

[0092] Figure 15 is a side view of a shoe sole accord-
ing to an embodiment of the present invention. Figure
16 is a top view of a midsole according to an embodi-
ment of the present invention. As shown in Figures 15
and 16, the midsole structure according to an embodi-
ment of the present invention will be described in detail.
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[0093] As another aspect of the present invention,
there is provided a shoe sole further comprising a mid-
sole 4, the midsole 4 having a first surface for contact-
ing the instep and a second surface for contacting the
anti-slip structure, wherein the second surface contacts
the anti-slip structure according to any one of the afore-
mentioned embodiments, wherein the second surface
of the midsole 4 has at least one recess 411 adapted to
the protrusion 213 for accommodating the protrusion
213.

[0094] Figure 17 is a top view of the midsole accord-
ing to an embodiment of the present invention. As
shown in Figure 17, the recess structure according to
the embodiment of the present invention will be de-
scribed in detail.

[0095] In order to provide sufficient space, the recess
411 is configured to provide space for accommodating
the protrusion 213, wherein the depth of the space is
positively correlated with the height of the protrusion
213 that accommodates the stud assembly 1. When
the embedded stud assembly 1 has a greater height,
the protrusion 213 extends to a correspondingly greater
height, and the depth of the recess 411 increases ac-
cordingly. Simultaneously, the engagement between
the recess 411 and the protrusion 213 increases the
friction force of the contact surface, ensuring that the
protrusion 213 is firmly embedded within the recess
411, thereby forming greater frictional resistance be-
tween the contact surfaces to prevent sliding.

[0096] To improve the durability of the shoe sole, the
body 2 and the midsole 4 are connected using one of
adhesive bonding, hot melting, or stitching, which en-
sures the bonding strength and stability between the
body 2 and the midsole 4, while enhancing the durabil-
ity of the shoe and production efficiency.

[0097] Figure 9 is a structural schematic diagram of
the anti-slip structure according to an embodiment of
the present invention. As shown in Figure 9, the overall
structure of the anti-slip structure according to an em-
bodiment of the present invention will be described in
detail.

[0098] To ensure uniform force distribution across the
shoe sole, the embedded stud assembly 1 is arranged
in the anti-slip unit 21 in the forefoot region of the shoe
sole using a fractal geometry arrangement centered on
at least two stud assemblies 1, to provide the driving
force required for greater grip in the forefoot area dur-
ing movement (such as walking on muddy roads,
mountain climbing, or walking on ice), and the em-
bedded stud assembly 1 is arranged in the anti-slip unit
21 in the rearfoot region of the shoe sole using a fractal
geometry arrangement centered on at least one stud
assembly 1, to provide the stability required in the heel
area during movement (such as walking on muddy
roads, mountain climbing, or walking on ice), to dis-
perse impact forces while conforming to the force dis-
tribution characteristics of human body movement, en-
abling the shoe sole to maintain good grip and stability
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in various movement scenarios.

[0099] To improve production efficiency, the body 2,
midsole 4 and stud assembly 1 employ a layered pro-
cessing method, wherein the body 2 and midsole 4 are
processed first, followed by processing and assembly
of the stud assembly 1 with the body 2, thereby en-
abling convenient and efficient manufacturing wherein
each component can be individually processed with
high precision, avoiding losses caused by integral pro-
cessing, thus significantly improving product yield, re-
ducing material waste, and achieving production cost
reduction.

[Applications of Anti-slip Structure According to Embo-
diments of the Present Invention]

[0100] Figure 18 is a structural schematic diagram of
the anti-slip structure applied in a trekking pole accord-
ing to an embodiment of the present invention. Figure
19 is a structural schematic diagram of the anti-slip
structure applied to an anti-slip glove according to an
embodiment of the present invention. Figure 20 is a
partial schematic diagram of the anti-slip structure ap-
plied to a robot foot sole according to an embodiment of
the present invention. Figure 21 is a top view of the
anti-slip structure applied to the bottom of an outdoor
case according to an embodiment of the present inven-
tion, and Figure 22 is a partial schematic diagram of the
anti-slip structure applied to a toy car wheel according
to an embodiment of the present invention. As shown in
Figures 18, 19, 20, 21 and 22, the applications of the
embedded replaceable shock-absorbing anti-slip de-
vice according to embodiments of the present invention
will be described in detail.

[0101] As another aspect of the present invention,
there is provided an application of an anti-slip structure,
which comprises an application body and the anti-slip
structure according to any one of the preceding embo-
diments that is embedded and replaceably installed on
the application body.

[0102] In the present embodiment, the device can be
specifically applied to trekking poles, wherein the de-
vice is capable of effectively absorbing impact forces
when the trekking pole contacts the ground, thereby
reducing the magnitude of vibration transmission to the
user’s wrist and shoulder;

The device can also be applied to anti-slip gloves,
wherein on smooth ice surfaces or steep rock sur-
faces, the anti-slip gloves equipped with the device
can provide additional gripping force, significantly
increasing friction force and preventing hand slip-
page;

The device can also be applied to robot foot soles,
wherein during robot walking motion, by installing
the device on the robot foot sole, additional grip
can be provided, friction force is significantly in-
creased, slipping is prevented, and falls due to
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smooth grounds during movement are avoided;
The device can also be applied to the bottom of
outdoor camping boxes, wherein during outdoor
camping in icy and snowy conditions, by installing
the device on the bottom of the outdoor box body,
additional grip can be provided, friction force is sig-
nificantly increased, and sliding of the box body
during movement or use is prevented;

The device can also be applied to toy car wheels,
wherein when players control toy cars, taking re-
mote control cars as an example, by installing the
device on the car wheels, the vehicle’s grip and
stability on various terrains can be improved, mak-
ing the vehicle less likely to slip during remote con-
trol operation, thereby better maintaining the toy
vehicle’s balance and control, even on wet or mud-
dy road surfaces.

[Usage Method of Shoe Sole with Anti-slip Structure
According to Embodiments of the Present Invention]

Usage Method A of Shoe Sole with Anti-slip Structure

[0103] When used on ice surfaces, the stud assem-
bly 1 installed and configured on the outsole of the
shoe sole enables strong anti-slip force to be achieved
even on ice surfaces. Specifically, the anti-slip studs
131 of the stud assembly 1 make initial contact with
the ground to provide a second anti-slip force, increas-
ing the contact area with the ice surface. The stud as-
sembly 1 can penetrate the ice surface to contact the
underlying layer beneath the ice surface, thereby pro-
viding enhanced anti-slip force. Subsequently, the anti-
slip unit 21 contacts the ice surface to provide a first
anti-slip force, furnishing additional contact area with
the ground for dual anti-slip protection. Through the
configured spring 132, adaptive adjustment to ice sur-
faces with varying irregularities can be achieved to ac-
commodate the ice surface, effectively improving the
anti-slip performance on ice surfaces.

Usage Method B of Shoe Sole with Anti-slip Structure

[0104] When used on rocky and dirt mountain paths,
the stud assembly 1 installed on the outsole of the shoe
sole provides powerful anti-slip force even on rocky and
dirt mountain terrain. Specifically, the anti-slip studs
131 of the stud assembly 1 make initial contact with
the ground, providing a second anti-slip force and in-
creasing the contact area with the rocky and dirt moun-
tain paths to deliver enhanced anti-slip force. Subse-
quently, the anti-slip unit 21 contacts the rocky and dirt
mountain paths to provide a first anti-slip force, offering
additional contact area with the ground for dual anti-slip
protection. The configured spring 132 enables adaptive
response to varying uneven rock surfaces to accommo-
date rocky and dirt mountain paths, thereby effectively
improving the anti-slip performance on rocky and dirt
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mountain terrain.

[0105] When walking or exercising on various types
of uneven irregular surfaces, any stud assembly 1
adapts to the ground through spring 132, with the
spring 132 continuously undergoing elastic deformation
in response to changes in center of gravity, providing a
height Hn between the first height H1 and second
height H2, wherein Hn satisfies H1<Hn<H1+H2, effec-
tively cushioning the impact force from the ground on
the sole during walking, and adjusting in real-time ac-
cording to changes in center of gravity and ground irre-
gularities, thereby providing powerful anti-slip force and
reliable motion protection.

[0106] The foregoing shows and describes the basic
principles and main features of the present invention
and the advantages thereof. For those skilled in the
art, it is apparent that the present invention is not lim-
ited to the details of the above exemplary embodi-
ments, and that the present invention may be imple-
mented in other specific forms without departing from
the spirit or essential characteristics of the present in-
vention. Therefore, from any perspective, the embodi-
ments should be regarded as exemplary and non-re-
strictive, and the scope of the present invention is de-
fined by the appended claims rather than the foregoing
description, and accordingly it is intended to embrace
all changes that fall within the meaning and scope of
equivalents of the claims. Any reference signs in the
claims shall not be construed as limiting the claims in-
volved.

[0107] Furthermore, it should be understood that
although the present specification is described in terms
of embodiments, not every embodiment contains only
one independent technical solution. This narrative man-
ner of the specification is merely for clarity, and those
skilled in the art should regard the specification as a
whole. The technical solutions in the various embodi-
ments may also be appropriately combined to form
other embodiments that can be understood by those
skilled in the art.

Claims

1. An anti-slip structure, characterized in that: the
anti-slip structure comprises a body (2), wherein
on the body (2) an embedded replaceable shock-
absorbing anti-slip device for shock absorption and
anti-slip function is detachably arranged, which
comprises an embedded stud assembly (1), the
embedded stud assembly (1) comprises a guide
element (11) movably arranged up and down, a
fixed base (12), and an anti-slip portion (13) ar-
ranged between the guide element (11) and the
fixed base (12), the guide element (11) is config-
ured to guide and engage the shock-absorbing
anti-slip device, the fixed base (12) is configured
to prevent detachment of the shock-absorbing
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anti-slip device, the anti-slip portion (13) is config-
ured to prevent slipping and grip the ground when
contacting the ground; wherein the body (2) com-
prises a first surface configured for contacting the
ground and a second surface attached to the mid-
sole of the shoe sole, the embedded replaceable
shock-absorbing anti-slip device being arranged on
the first surface of the body (2); wherein the first
surface comprises anti-slip units (21) extending
from the body (2) of the anti-slip structure toward
the ground at a first height H1, for providing first
anti-slip force; wherein at least one anti-slip unit
(21) comprises an anti-slip block (211), the anti-slip
block (211) having an engagement groove (212)
formed therein, for detachably installing the em-
bedded stud assembly (1); wherein the guide ele-
ment (11) comprises a first contact portion (111)
and a first connecting portion (112) arranged at the
bottom of the first contact portion (111), the first
connecting portion (112) having a first receiving
groove (113) formed therein; the fixed base (12) is
arranged at the bottom of the guide element (11),
comprising a seat body (121) and a second receiv-
ing groove (122) arranged in the seat body (121),
the bottom of the second receiving groove (122)
being coaxially provided with a positioning groove
(123), and the bottom surface of the seat body
(121) being provided with a through hole (124); the
seat body (121) is a multi-sided truncated pyramid
structure with equal upper and lower portions, con-
figuring to prevent horizontal rotational movement.

The anti-slip structure according to claim 1, char-
acterized in that: in a state where the embedded
stud assembly (1) is installed in the engagement
groove (212), the embedded stud assembly (1) ex-
tends from the body (2) of the anti-slip structure
toward the ground for a second height H2, for pro-
viding a second anti-slip force.

The anti-slip structure according to claim 1, char-
acterized in that: in a state where the embedded
stud assembly (1) is installed in the engagement
groove (212), the embedded stud assembly (1) ex-
tends from the body (2) of the anti-slip structure
toward the ground for a height between the first
height H1 and the second height H2, for providing
an adaptive second anti-slip force.

The anti-slip structure according to claim 3, char-
acterized in that: the first connecting portion (112)
is movably arranged in the second receiving
groove (122), the through hole (124) and the posi-
tioning groove (123) are axially communicated with
each other, so that the fixed base (12) forms a
structure in which the upper and lower portions are
in communication with each other.
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5.

The anti-slip structure according to claim 4, char-
acterized in that: the outer wall of the first con-
necting portion (112) is provided with a first limiting
ring, the inner wall of the second receiving groove
(122) is provided with a second limiting ring that is
buckled and fitted with the outer wall of the first
connecting portion (112); the diameter of the sec-
ond receiving groove (122) is greater than that of
the positioning groove (123), and the diameter of
the positioning groove (123) is greater than that of
the through hole (124); the first contact portion
(111) is shaped as a hemisphere; the material of
the anti-slip portion (3) is selected from any one of
steel, plastic, and carbon fiber.

The anti-slip structure according to claim 4, char-
acterized in that: the anti-slip portion (13) com-
prises an anti-slip stud (131), an outer wall of the
anti-slip stud (131) is provided with a radially ex-
tending limiting flange (133) adapted to the posi-
tioning groove (123); wherein, the anti-slip stud
(131) is fixedly embedded within the positioning
groove (123) with one end penetrating through the
through hole (124), and the other end extending
into the first receiving groove (113) and abutting
against the top wall of the first receiving groove
(113).

The anti-slip structure according to claim 4, char-
acterized in that: the anti-slip portion (13) com-
prises an anti-slip stud (131), an outer wall of the
anti-slip stud (131) is provided with a radially ex-
tending limiting flange (133) adapted to the posi-
tioning groove (123), the anti-slip portion (13)
further comprises a spring (132), with one end of
the spring (132) embedding within the first receiv-
ing groove (113), and the other end fitting on the
anti-slip stud (131) and abutting against the top
surface of the limiting flange (133); wherein the
anti-slip stud (131) is embedded within the posi-
tioning groove (123) with one end penetrating
through the through hole (124), and the other end
retractably arranging in the second receiving
groove (122) via the spring (132); a portion of the
first connecting portion (112) is installed within the
second receiving groove (122), with another por-
tion exposed outside the opening of the second
receiving groove (122), and together with a bottom
surface of the first contact portion (111) and a top
surface of the seat body (121) forms an annular
positioning groove (114) to prevent upward and
downward disengagement; during the walking pro-
cess, when the anti-slip structure contacts the
ground, the spring (132) of the embedded stud as-
sembly (1) undergoes adaptive elastic deformation
in response to center of gravity changes during the
walking process, thereby providing a height be-
tween the first height H 1 and the second height
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The anti-slip structure according to claim 4, char-
acterized in that: the engagement groove (212) is
a multi-layer structure, with a positioning block
(215) adapted to the positioning groove (114) pro-
vided between the upper and lower layers of the
engagement groove (212), the positioning block
(215) dividing the engagement groove (212) into
an upper groove (2121) and a lower groove (2122)
that are arranged one above other, wherein the
shapes of the upper and lower layers are respec-
tively adapted to the first connecting portion (112)
and the seat body (121).

The anti-slip structure according to claim 8, char-
acterized in that: when the embedded stud as-
sembly (1) is engaged into the engagement groove
(212), its first contact portion (111) is guided into
the upper groove (2121), and the positioning block
(215) and the positioning groove (114) mutually en-
gage with each other for restricting axial movement
of the embedded stud assembly (1).

The anti-slip structure according to claim 9, char-
acterized in that: when the embedded stud as-
sembly (1) is engaged into the engagement groove
(212), its seat body (121) cooperatively engages
into the lower groove (2122), wherein the lower
groove (2122) has a polygonal groove shape
adapted to the seat body (121), forming a geo-
metric constraint on the embedded stud assembly
(1) for restricting horizontal rotational movement of
the embedded stud assembly (1).

The anti-slip structure according to claim 4, char-
acterized in that: the bottom wall of the engage-
ment groove (212) protrudes upward, forming a
spherical protrusion (213) on the top surface of the
body (2), for providing space to accommodate the
embedded stud assembly (1), the depth of the
space being related to the height of the embedded
stud assembly (1); a prying groove (214) is formed
by extending outward from an inner wall on either
side of the engagement groove (212); the anti-slip
units (21) are respectively distributed in fractal geo-
metry on the forefoot and rearfoot of the body (2);
the bottom of the body (2) is further provided with a
plurality of anti-slip treads (22) for enhancing slip
resistance and ground grip; the anti-slip structure
is prepared primarily with rare earth cis-polybuta-
diene rubber and/or nitrile rubber.

The anti-slip structure according to claim 4, char-
acterized in that: it further comprises an installa-
tion and removal auxiliary tool (3) for installing and
removing the embedded stud assembly (1), the in-
stallation and removal auxiliary tool (3) comprises

10

15

20

25

30

35

40

45

50

55

13

EP 4 825 243 A1

13.

14.

15.

24

a prying portion (31) and a gripping portion (32),
the gripping portion (32) having a positioning hole
(33) provided at the bottom thereof for assisting
installation.

A shoe sole, characterized in that: it further com-
prises a midsole (4), the midsole (4) having a first
surface for contacting an instep and a second sur-
face for contacting the anti-slip structure; wherein
the second surface contacts the anti-slip structure
according to any one of claims 1-21; wherein the
second surface of the midsole (4) has at least one
recess (411) adapted to the protrusion (213).

The shoe sole according to claim 13, character-
ized in that: the recess (411) is configured to pro-
vide space for accommodating the protrusion
(213), wherein the depth of the space is positively
correlated with the height of the protrusion (213)
that accommodates the embedded stud assembly
(1); the body (2) and the midsole (4) are joined by
one of adhesive bonding, heat fusion, or stitching;
the body (2), midsole (4) and embedded stud as-
sembly (1) are manufactured using a layered pro-
cessing method.

The shoe sole according to claim 13, character-
ized in that: the embedded stud assemblies (1)
are arranged within the anti-slip unit (21) in the
forefoot of the shoe sole in a fractal geometry ar-
rangement centered on at least two embedded
stud assemblies (1), and the embedded stud as-
semblies (1) are arranged within the anti-slip unit
(21) in the rearfoot of the shoe sole in a fractal
geometry arrangement centered on at least one
embedded stud assembly (1).



EP 4 825 243 A1

14



11

/12}1

13




7



..%/
fs__f/////

Jr..MV/ 1

FIG. 4



111

112 113

[

T

\
/ Vi

123 124

FIG. 5



111

112 .

133
%/131}13

122 /

121




122

NN ///

121

/////////

124

123

FIG. 7



111

112

113

121
e

MAN

dﬁ/
N

i
N\

/

122

132

FIG. 8



111

114

112




EP 4 825 243 A1

111

113

112

132

131

NN

AN

122

124

FIG. 10






211



EP 4 825 243 A1

FIG. 14

26



EP 4 825 243 A1

T\ Il

FIG. 15

27






NN

TINNN

EP 4 825 243 A1

FIG. 17

29



EP 4 825 243 A1

FIG. 18

30






EP 4 825 243 A1

FIG. 20

32




EP 4 825 243 A1

® @ \:@
ClC ®
® ®
® ® ® @

FIG. 21

33







10

15

20

25

30

35

40

45

50

55

EP 4 825 243 A1

Europdisches
Patentamt
0 s:tr:r':te%nffice Application Number
Office européen EUROPEAN SEARCH REPORT
des brevets EP 25 21 9650

w

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Y of relevant passages to claim APPLICATION (IPC)
A CN 106 263 277 A (ADIDAS AG) 1-15 INV.
4 January 2017 (2017-01-04) A43Cl5/00
* figures * A43Cl5/16
A IT 2021 0000 5696 Al (PROGRESS PLAST S N C|1-15

DI BORDIN LINO & C [IT])

11 September 2022 (2022-09-11)
* figures *

US 2008/222924 Al (CARRUTHERS STEPHEN M 1-15
[US]) 18 September 2008 (2008-09-18)
* figures *

US 2004/159020 Al (BRIANT ANTOINE [IT] ET |1-15
AL) 19 August 2004 (2004-08-19)
* figures *

TECHNICAL FIELDS
SEARCHED (IPC)

A43C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 6 July 2026 Gkionaki, Angeliki

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant if combined with another
document of the same category

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

A rtechnological DaCkgroUnd e et ee e et e e e e e ene e s eeeaeeaee e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

35




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 825 243 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 25 21 9650

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

06-07-2026
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 106263277 A 04-01-2017 CN 106263277 A 04-01-2017
DE 102015211927 Al 29-12-2016
EP 3108761 Al 28-12-2016
IT 202100005696 Al 11-09-2022 =--mmmmmmmme e
US 2008222924 Al 18-09-2008 NONE
US 2004159020 Al 19-08-2004 us 2004159020 A1 19-08-2004
us 2006179688 Al 17-08-2006
us 2008163438 Al 10-07-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

36



EP 4 825 243 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e TW 200608911 A [0004]

37



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

