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(567) A coupling structure and a shaving device hav-
ing the same. The coupling structure includes a first cou-
pling component (10); and a second coupling component
(20); the first coupling component (10) is provided with
a connection shaft (11), the second coupling component
(20) is provided with a connection cavity (21) having a
shape adapted to that of the connection shaft (11); the
connection shaft (11) is provided with at least two pro-
trusions (30), and the connection cavity (21) is provided
with lacking latches (40) corresponding to positions of
each of the protrusions (30) and capable of sliding along

JOINT STRUCTURE AND SHAVING DEVICE

a radial direction, each of the lacking latches (40) is pro-
vided with a elastic member (50) configured for forcing
the lacking latch (40) to slide toward the connection cavity
(21), and the protrusion (30) forces the corresponding
lacking latch (40) to radially slide until it is engaged with
the lacking latch (40) when the connection shaft (11) is
inserted into the connection cavity (21). The elastic mem-
ber (50) can maintain elastic force to ensure that the first
coupling component (10) and the second coupling com-
ponent (20) are always in a stably connected state.

axial direction

~ radial direction
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Description
Technical Field

[0001] The present application relates to the technical
field of personal care products, and more particularly to
a coupling structure and a shaving device having the
same.

Background

[0002] Personal care products, such as shaving devic-
es, generally include a cutter and a handle, and a de-
tachable connection between the cutter and the handle
is usually achieved by the engagement between connec-
tion buckles and buckle base. However, in the existing
engagement method, when the shaving device is used
for along time, the elasticity of the connecting buckle will
be weakened due to fatigue, and the stable engagement
with the buckle base cannot be maintained. As a result,
the service life of the shaving device is shortened. There-
fore, it is necessary to provide a new coupling structure
to improve the frequent assembly and disassembly of
personal care products such as shaving devices to main-
tain a stable connection state.

Summary

[0003] The object of embodiments of the present ap-
plication is to provide a coupling structure, which aims to
solve the technical problem that personal care products
such as shaving devices cannot be frequently assembled
and disassembled and used to maintain a stable connec-
tion state in the prior art.

[0004] Further, a shaving device is provided, which
aims to solve the technical problem that personal care
products such as shaving devices cannot be frequently
assembled and disassembled and used to maintain a
stable connection state in the prior art.

[0005] In order to solve the above technical problems,
embodiments of the present application adopt the tech-
nical solution are:

A coupling structure, including: a first coupling compo-
nent; and a second coupling component; at least one of
the first coupling component and the second coupling
component is provided with a connection shaft, and an-
other of the first coupling component and the second cou-
pling component is provided with a connection cavity, a
shape of the connection shaft is adapted to that of the
connection cavity and is able to connect to or separate
from the connection cavity; the connection shaft is pro-
vided with atleast two protrusions extended along a radial
direction, and the connection cavity is provided with lack-
ing latches corresponding to positions of each of the pro-
trusions and capable of sliding along a radial direction,
and a front end of the lacking latches are able to protrude
into the connection cavity, each of the lacking latches is
provided with a elastic member configured for forcing the
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lacking latch to slide toward the connection cavity, and
the protrusion forces the corresponding lacking latch to
radially slide until it is engaged with the lacking latch.
[0006] A shaving device, including: a cutter assembly;
and a handle assembly; the cutter assembly comprises
at least one of the first coupling component or the second
coupling componentin the coupling structure above, and
the handle assembly comprises another of the first cou-
pling component or the second coupling component in
the coupling structure above, the cutter assembly is con-
nected with or separated from the handle assembly
through connection of separation between the first cou-
pling component and the second coupling component.
[0007] Compared with the prior art, the beneficial ef-
fects of the present application are: in the coupling struc-
ture of the present application, the mutual connection or
separation between the first coupling component and the
second coupling component is realized by the mutual
connection or separation between the connection shaft
and the connection cavity, the mutual connection or sep-
aration between the connection shaft and the connection
cavity is realized by the engagement between the lacking
latches and the protrusions. The engagement between
the lacking latches and the protrusions is when the con-
nection shaft is inserted into the connection cavity, the
protrusion is pressed and forced the lacking latch to slide
radially, and as the depth of the connection shaftinserted
into the connection cavity increases, the protrusion is re-
leased from the compression on the lacking latch, and
at the same time, the lacking latch slides toward the con-
nection cavity and limits the protrusion under the action
of the elastic force of the elastic member, so that the
protrusion and the lacking latch are engaged. Since the
connection or separation between the protrusion and the
lacking latch is achieved by forcing the lacking latch to
move in a radial direction, the elastic member used in
forcing the lacking latch to move radially is an independ-
ent and elastic component, which is not achieved through
the deformation of the lacking latch itself, it can effectively
ensure that the first coupling component and the second
coupling component are frequently assembled and dis-
assembled, and the elastic member can maintain the due
elastic force, thereby ensuring that the first coupling com-
ponent and the second coupling component are main-
tained in stable connection state when the connection
status thereof is changed. In addition, such a connection
method of the coupling structure is easy to realize, and
during the mounting process, the connection can be re-
alized by applying a certain pressure when the connec-
tion shaft is inserted into the connection cavity through
the protrusion to force the lacking latch to slide in the
radial direction; during the disassembly process, a force
is applied to the connection shaft to pull out in the axial
direction, and the lacking latch is forced to slide in the
radial direction through the protrusion to achieve sepa-
ration.

[0008] Since the shaving device of the present appli-
cation uses the above-mentioned coupling structure,
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even if the cutter assembly and the handle assembly are
frequently assembled and disassembled, the elastic
member in the coupling structure can still be used to en-
sure that the first coupling component and the second
coupling component are maintained in stable connection
state when the connection status thereof is changed, the
cutter assembly and the handle assembly can always
maintain a stable connection state, and the entire assem-
bly and disassembly operations are very convenient and
practical.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to explain the embodiments of the
present application more clearly, a brief introduction re-
garding the accompanying drawings that need to be used
for describing the embodiments of the presentapplication
or the prior art is given below; it is obvious that the ac-
companying drawings described as follows are only
some embodiments of the present application, for those
skilled in the art, other drawings can also be obtained
according to the current drawings on the premise of pay-
ing no creative labor.

Figure 1 is a schematic structural view of a coupling
structure provided by an embodiment of the present
application;

Figure 2 is a cross-sectional view taken along the
line A-A in figure 1;

Figure 3 is a first exploded schematic view of a cou-
pling structure provided by an embodiment of the
present application;

Figure 4 is a second exploded schematic view of a
coupling structure provided by an embodiment of the
present application;

Figure 5is a third exploded schematic view of a cou-
pling structure provided by an embodiment of the
present application;

Figure 6 is a schematic structural view of a first cou-
pling component of a coupling structure provided by
an embodiment of the present application;

Figure 7 is a schematic structural view of a second
coupling component of a coupling structure provided
by an embodiment of the present application;
Figure 8 is a cross-sectional view of a shaving device
provided by an embodiment of the present applica-
tion;

Figure 9 is an exploded schematic structural view of
a shaving device provided by the embodiment of the
present application.

[0010]
alike:

Wherein, the same elements are numbered

10-first coupling component; 11-connection shaft;
12-trimming plane;

20-second coupling component; 21-connection cav-
ity; 22-limiting plane;
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23-mounting cavity; 24-channel hole; 30-protrusion;
31-upper limiting area; 40-lacking latch; 41-lower
limiting area;

42-chamfered arc surface; 43-lug; 44-limiting block;
50-elastic member; 60-sealing fixed plate; 61-seal-
ing block;

100-cutter assembly; 200-handle assembly.

DETAILED DESCRIPTION

[0011] Herein, embodiments of the present application
are described in detail, and examples of the embodiment
are illustrated in the accompanying figures; wherein, an
always unchanged reference number or similar refer-
ence numbers represent(s) identical or similar compo-
nents or components having identical or similar function-
alities. The embodiment described below with reference
to the accompanying figures 1-9is illustrative and intend-
ed to illustrate the present application, but should not be
considered as any limitation to the present application.
[0012] In the description of the present application, it
needs to be understood that, directions or location rela-
tionships indicated by terms such as "length", "width",
"up", "down", "front", "rear", "left", "right", "vertical", "hor-
izontal", "top", "bottom", "inside", "outside", and so on are
the directions or location relationships shown in the ac-
companying figures, which are only intended to describe
the present application conveniently and simplify the de-
scription, but not to indicate or imply that an indicated
device or component must have specific locations or be
constructed and manipulated according to specific loca-
tions; therefore, these terms shouldn’t be considered as
any limitation to the present application.

[0013] In addition, terms "the first" and "the second"
are only used in describe purposes, and should not be
considered as indicating or implying any relative impor-
tance, or impliedly indicating the number of indicated
technical features. As such, technical feature(s) restrict-
ed by "the first" or "the second" can explicitly or impliedly
comprise one or more such technical feature(s). In the
description of the present application, "a plurality of"
means two or more, unless there is additional explicitand
specific limitation.

[0014] In the present application, unless there is addi-
tional explicit stipulation and limitation, terms such as
"mount", "connect with each other", "connect", "fix", and
so on should be generalizedly interpreted, for example,
"connect" can be interpreted as being fixedly connected,
detachably connected, or connected integrally; "connect”
can also be interpreted as being mechanically connected
or electrically connected; "connect" can be further inter-
preted as being directly connected or indirectly connect-
ed through intermediary, or being internal communica-
tion between two components or an interaction relation-
ship between the two components. For the one of ordi-
nary skill in the art, the specific meanings of the afore-
mentioned terms in the present application can be inter-
preted according to specific conditions.
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[0015] As shown in Figures 1 to 3, the coupling struc-
ture provided by the embodiments of the present appli-
cation is suitable for personal care products such as
shaving devices. The personal care products can also
be trimmers, beauty instruments, and the like. The cou-
pling structure includes a first coupling component 10
and a second coupling component 20. The first coupling
component 10 and second coupling component 20 can
be respectively configured onto the cutter assembly 100
and handle assembly 200 of personal care products (re-
ferto Figures 8-9)to achieve the connection or separation
of the cutter assembly 100 and the handle assembly 200.
The first coupling component 10 and the second coupling
component 20 can be used as a component of the cutter
assembly 100 or the handle assembly 200 in personal
care products, or they can be added component to allow
the cutter assembly 100 and the handle assembly 200
to be connected or separated.

[0016] Amongthem,asshownin Figure 2, the first cou-
pling component 10 and the second coupling component
20 can be provided with through holes at corresponding
positions configured for communicating with each other,
through which other components of the cutter assembly
100 and the handle assembly 200 can be installed or
passed through, for example The through holes can be
used for the arrangement and installation of a shaft, a
connection shaft 11, cutter holder and other components.
The specific method depends on different personal care
products to choose different structural designs.

[0017] Further, at least one of the first coupling com-
ponent 10 and the second coupling component 20 is pro-
vided with a connection shaft 11, and the other of the first
coupling component 10 and the second coupling com-
ponent 20 is provided with a connection cavity 21, that
is, the first coupling component 10 is provided with the
connection shaft 11, and the second coupling component
20 is provided with the connection cavity 21; or the first
coupling component 10 is provided with the connection
cavity 21, and the second coupling component 20 is pro-
vided with the connection shaft 11. In this embodiment,
the first coupling component 10 being provided with the
connection shaft 11, and the second coupling component
20 being provided with the connection cavity 21 are as
an example for description.

[0018] As shown in figures 1 to 3, the shape of the
connection shaft 11 matches the shape of the connection
cavity 21 and can be connected with or separated from
each other; the connection shaft 11 and the connection
cavity 21 can be adapted to each other to ensure that
the connection shaft 11 and the connection cavity 21 are
suitable and will not affect the shaking or rotation of the
product when in used, and the connection shaft 11 and
the connection cavity 21 after the connection can be dis-
assembled and separated under the action of external
force.

[0019] Further, as shown in Figures 1 to 2, the connec-
tion or separation direction between the connection shaft
11 and the connection cavity 21 is defined as an axial
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direction, and the axial center line is the central axis P.
All of the above or the following mentioned central axis
P is based on this reference, and the direction perpen-
dicular to the axial direction is defined as the radial di-
rection. Among then, the connection shaft 11 is provided
with at least two protrusions 30 protruding in the radial
direction, and the connection cavity 21 is provided with
lacking latches 40 corresponding to the position of each
protrusion 30 and capable of sliding in the radial direction,
and the front end of the lacking latch 40 protruding into
the connection cavity 21. Each lacking latch 40 is
equipped with an elastic member 50 for forcing the lack-
ing latch 40 to slide toward the connection cavity 21. The
elastic member 50 arranged at the lacking latch 40 can
apply an elastic force onto the lacking latch 40 after in-
stallation through its own elastic force. The installation
direction of the elastic member 50 is perpendicular to the
direction of the central axis P, that is, consistent with the
radial direction, and the elastic member 50 can be directly
or indirectly connected with the lacking latch 40, or can
be connected by a middle member, so that the elastic
force applied by the elastic member 50 makes the lacking
latch 40 always have a tendency to move along the radial
direction. Then when the connection shaft 11 is inserted
into the connection cavity 21 along the axial direction,
the protrusion 40 forces the corresponding lacking latch
40 to slide radially until it is engaged with the lacking latch
40. After the lacking latch 40 and the protrusion 30 are
engaged with each other, which can also achieve to limit
the rotation of the first coupling component 10 and the
second coupling component 20 around the central axis
P, which indirectly maintains the stability of the engage-
ment between the lacking latch 40 and the protrusion 30.
The design is ingenious and practical.

[0020] The state after the protrusion 30 and the lacking
latch 40 corresponding to the position are completely en-
gaged is to achieve up and down abutment in the direc-
tion of the central axis P, so as to ensure that the protru-
sion 30 and the lacking latch 40 are avoided a relative
displacement in the direction of the central axis P without
external force.

[0021] Asshown in Figures 1 to 3, the specific connec-
tion or separation between the first coupling component
10 and the second coupling component 20 is realized by
the mutual connection or separation between the con-
nection shaft 11 and the connection cavity 21, the mutual
connection or separation between the connection shaft
11 and the connection cavity 21 is realized by the en-
gagement between the lacking latches 40 and the pro-
trusions 30. The engagement between the lacking latch-
es 40 and the protrusions 30 is when the connection shaft
11 isinsertedinto the connection cavity 21, the protrusion
30 is pressed and forced the lacking latch 40 to slide
radially, and as the depth of the connection shaft 11 in-
serted into the connection cavity 21 increases, the pro-
trusion 30 is released from the compression on the lack-
ing latch 40, and at the same time, the lacking latch 40
slides toward the connection cavity 21 and limits the pro-
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trusion 30 under the action of the elastic force of the elas-
tic member 50, so that the protrusion 30 and the lacking
latch 40 are engaged. Since the connection or separation
between the protrusion 30 and the lacking latch 40 is
achieved by forcing the lacking latch 40 to move in a
radial direction, the elastic member 50 used in forcing
the lacking latch 40 to move radially is an independent
and elastic component, which is not achieved through
the deformation of the lacking latch 40 itself, it can effec-
tively ensure that the first coupling component 10 and
the second coupling component 20 are frequently as-
sembled and disassembled, and the elastic member 50
can maintain the due elastic force, thereby ensuring that
the first coupling component 10 and the second coupling
component 20 are maintained in stable connection state
when the connection status thereof is changed.

[0022] Thatis, the assembly and disassembly between
the first coupling component 10 and the second coupling
component 20 in the coupling structure in the present
embodiment will not cause the fatigue of the local struc-
ture and affect its performance, for example, the elastic
member 50 can still guarantee its own elastic force after
used for a long time, that is, it can always apply an elastic
force that enables the lacking latch 40 to achieve a stable
engaging with the protrusion 30. Preferably, the elastic
member 50 may be a tubular spring. The lacking latches
40 and protrusions 30 will not be deformed during specific
use. Therefore, there is no need to worry that lacking
latches 40 or protrusions 30 will have performance deg-
radation as the use time increases, which will affect the
stability connection of first coupling component 10 and
second coupling component 20.

[0023] Of course, in other embodiments, the elastic
member 50 can also be a plastic elastic member, as long
as sufficient elastic force is used to force the lacking latch
40 to always maintain a force toward the connection cav-
ity 21, and after the plastic elastic memberis compressed
by the lacking latch, the plastic elastic member can quick-
ly recover and force the lacking latch 40 to protrude into
the connection cavity 21 again once removing the force
of compressing the plastic elastic member.

[0024] Among them, such a connection method of the
coupling structure is easy to realize, and during the
mounting process, the connection can be realized by ap-
plying a certain pressure when the connection shaft 11
is inserted into the connection cavity 21 through the pro-
trusion 30 to force the lacking latch 40 to slide in the radial
direction; during the disassembly process, a force is ap-
plied to the connection shaft 11 to pull out in the axial
direction, and the lacking latch 40 is forced to slide in the
radial direction through the protrusion 30 to achieve sep-
aration, which has the advantage of easy operation, and
it is easy and free during use.

[0025] Preferably, as shown in Figures 2 and 4-5, two
protrusions 30 are provided on the connection shaft 11,
and the two protrusions 30 are arranged symmetrically
along the radial direction. Accordingly, there are two lack-
ing latches 40 on the connection cavity 21, and the two
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lacking latches 40 are arranged symmetrically along the
radial direction. Inthis way, onthe one hand, itcan ensure
that the first coupling component 10 and the second cou-
pling component 20 are rotated relative to each other
through the lacking latch 40 and the protrusion 30 that
are connected to each other; on the other hand, it can
also ensure the stability of the first coupling component
10 and the second coupling component 20 after being
connected. There will be no looseness in local positions,
and at the same time, the number of lacking latches 40
and protrusions 30 is set at the least, which reduces the
complexity of the connection structure, reduces the struc-
tures, and is easy to manufacture.

[0026] Ofcourse, in other embodiments, three or more
than three protrusions 30 are provided on the connection
shaft 11, and they are arranged at equal intervals around
the circumference of the connection shaft 11. Corre-
spondingly, the number and positions of lacking latches
40 being set in the connection cavity 21 are correspond-
ing to that of the protrusions 30, in this way to ensure that
the first coupling component 10 can be frequently as-
sembled and disassembled with the second coupling
component 20 without affecting the stability after connec-
tion.

[0027] In the embodiment, as shown in Figures 1 to 3,
the connection shaft 11 is provided with at least one trim-
ming plane 12, and the connection cavity 21 is provided
with limiting planes 22 matched with each trimming plane
12 and configured for limiting the connection shaft 11 to
rotate in the connection cavity with the central axis P as
the center. The coupling structure in the connected state
has at least one trimming plane 12 and one limiting plane
22 facing each other. Then when there is an external
force that forces the first coupling component 10 and the
second coupling component 20 to rotate relative to the
central axis P, the limiting plane 22 and the trimming
plane 12 can restrict each other to prevent the first cou-
pling component 10 and the second coupling component
20 from rotating relative to each other. It can prevent the
relative rotation of the first coupling component 10 and
the second coupling component 20 from affecting the
stability of the connection between the two or damaging
the local components on the first coupling component 10
and the second coupling component 20.

[0028] Preferably, as shown in Figure 2, the shapes of
the connection shaft 11 and the connection cavity 21 are
circular structures, the trimming plane 12 can be formed
on the outer wall of the connection shaft 11, and the lim-
iting plane 22 can be formed on the inner wall of the
connection cavity 21.

[0029] More preferably, as shown in Figures 6-7, the
number of trimming planes 12 is two, and the two trim-
ming planes 12 are arranged symmetrically in the radial
direction. Similarly, the number of limiting planes 22 is
also two, and the two limiting planes 22 is arranged sym-
metrically in the radial direction. In this way, the circular
connection shaft 11 and the connection cavity 21 are
provided with two trimming planes 12 and two limiting
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planes 22 respectively to form a rounded rectangle shape
similar to a stadium (playground) shape.

[0030] In the embodiment, as shown in Figure 3, at
least one protrusion 30 is provided on a trimming plane
12. Preferably, each trimming plane 12 is provided with
one protrusion 30, and each limiting plane 22 is provided
with one lacking latch 40. The arrangement of the trim-
ming plane 12 increases the space area of the outer wall
of the connection shaft 11 at the position of the trimming
plane 12, and provides an easier installation space for
arranging the protrusion 30 for the installation of the pro-
trusion 30. In the same way, at least one lacking latch 40
is arranged on a limiting plane 22, the arranging of the
limiting plane 22 increases the space area of the inner
wall of the connection cavity 21 at the position of the
limiting plane 22, and provides an easier installation
space for arranging the lacking latch 40 for the installation
of the lacking latch 40. In addition, the trimming plane 12
is set to correspond to the limiting plane 22. When the
connection shaft 11 needs to be inserted into the con-
nection cavity 21, the trimming plane 12 and the limiting
plane 22 are pre-positioned, so that only the trimming
plane 12 and the limiting plane 22 are mutually alignment
can complete the alignment between the protrusion 30
and the lacking latch 40. When the connection shaft 11
is inserted into the connection cavity 21 without the need
to separately correspond to the protrusion 40 and the
lacking latch 40, the engagement of the protrusion 30
and the lacking latch 40 can finally be realized.

[0031] Inthe embodiment, as shown in Figure 2, a low-
er limiting area 41 is formed between the front end of the
lacking latch 40 protruded into the connection cavity 21
and a bottom portion of the connection cavity 21 and
configured for receiving the protrusion 30. The lower lim-
iting area 41 is mainly used to limit the displacement of
the protrusion 30 along the axial direction. The limitheight
of the lower limiting area 41 is the distance between the
lower end surface of the lacking latch 40 and the bottom
wall of the connection cavity 21. When the connection
shaft 11 is completely inserted into the connection cavity
21, the extension 30 is accommodated in the lower lim-
iting area 41, and the limit height of the lower limiting area
41 is slightly larger than the thickness between the upper
end surface and the lower end surface of the extension
30. In this way, the lower limiting area 41 can just fit and
accommodate the protrusion 30. The lower end surface
of the lacking latch 40 is used to limit the upper end sur-
face of the protrusion 30, and the bottom wall of the con-
nection cavity 21 is used to limit the lower end surface
of the protrusion 30, so as to prevent the protrusion 30
from being displaced in the axial direction (toward the
lower end surface of the lacking latch 40 or toward the
bottom wall of the connection cavity 21) without being
subjected to external force.

[0032] Furthermore, as shown in Figure 2, the connec-
tion shaft 11 is provided with an upper limiting area 31
located above the protrusion 30 and configured for re-
ceiving the front end of the lacking latch 40 protruding
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into the connection cavity 21. The upper limiting area 31
is mainly used to limit the displacement of the lacking
latch 40 along the axial direction. The limit height of the
upper limiting area 31 is the distance between the upper
end surface of the protrusion 30 and the stepped surface
above the protrusion 30 formed after the trimming plane
12 is seton the connection shaft 11. When the connection
shaft 11 is completely inserted into the connection cavity
21, the lacking latch 40 is accommodated in the upper
limiting area 31, and the limit height of the upper limiting
area 31 is slightly larger than the thickness between the
upper end surface and the lower end surface of the lack-
ing latch 40. In this way, the upper limiting area 31 can
be just adapted to accommodate the lacking latch 40.
The upper end surface of the protrusion 30 is used to
limit the lower end surface of the lacking latch 40. The
stepped surface above the protrusion 30 formed after the
trimming plane 12 is set on the connection shaft 11 is
used to limit the upper end of the lacking latch 40, so as
to prevent the lacking latch 40 from being displaced in
the axial direction (toward the lower end surface of the
protrusion 30 or toward the stepped surface above the
protrusion 30 formed after the trimming plane 12 is set
on the connection shaft 11) without being subjected to
external force.

[0033] As shown in Figure 2, with the arrangement of
upper limiting area 31 and lower limiting area 41, the
lacking latch 40 and the protrusion 30 are interlocked to
form an engaged state, which is similar to the engage-
ment between the female button and the male button in
a zipper. The stability is excellent. When without being
subjected to external forces in the axial direction, there
is no need to worry about disconnection of the lacking
latch 40 and the protrusion 30, which can effectively guar-
antee the stability of the first coupling component 10 and
the second coupling component 20 after they are con-
nected.

[0034] Atthe same time, the arrangement of upper lim-
iting area 31 and lower limiting area 41 also have the
function of prompting whether the connection shaft 11
and the connection cavity 21 are connected in place.
When the connection shaft 11 is inserted into the con-
nection cavity 21, as the depth to which the connection
shaft 11 is inserted into the connection cavity 21 is con-
tinuously applied, it can be judged by the hand feeling
whether the protrusion 30 is in contact with the lower limit
of the lower limiting area 41 (ie the bottom wall of con-
nection cavity 21), and at the same time, one axial force
of connection shaft 11 is reversely applied, which can be
judged by the hand feeling whether the protrusion 30 is
in contact with the upper limit of the lower limiting area
41 (ie the lower end of the lacking latch 40) to determine
whether the connection shaft 11 is connected to the con-
nection cavity 21 in place.

[0035] Of course, during the above operation, it can
also be judged by the hand feeling whether the lacking
latch 40 is in contact with the lower limit of the upper
limiting area 31 (the upper end surface of the protrusion



11 EP 3 827 941 A1 12

30), and at the same time the reverse application of the
axial force of the connection shaft 11 can be judged by
the hand feeling whether the lacking latch 40 is in contact
with the upper limit of the upper limiting area 31 (that is,
the stepped surface above the production 30 formed after
the trimming plane 12 is set on the connection shaft 11),
to determine whether the connection shaft 11 and the
connection cavity 21 are properly connected.

[0036] In addition, the setting of upper limiting area 31
and lower limiting area 41 can be realized by using lim-
iting plane 22 and trimming plane 12, respectively, with-
out independent design, and avoiding the complexity of
the structure, the advantages of the original structure are
effectively used, and further optimization of the design
to form upper limiting area 31 and lower limiting area 41.
[0037] Preferably, as shown in Figures 4 to 5, each of
the protrusions 30 and the lacking latches 40 has awedge
shape, that is, the front end of the protrusion 30 has a
certain cone tip, and the front end of the lacking latch 40
alsohas acertain cone tip. After the wedge-shaped struc-
ture of the protrusion 30 and the wedge-shaped structure
of the lacking latch 40 are engaged with each other, the
force is applied in the axial direction to force the protru-
sion 30 to separate from the lacking latch 40, thereby
making the lacking latch 40 and the protrusion 30 de-
tachable connection.

[0038] In the embodiment, as shown in Figures 2 and
4 to 5, the upper end surface and the lower end surface
of each lacking latch 40 protruding into the connection
cavity 21 along the central axis P are provided with cham-
fered arc surfaces 42. Specifically, the setting of the
chamfered arc surface 42 on the lacking latch 40 is mainly
used to reduce the frictional force when contacting with
the protrusion 30 and generating mutual axial displace-
ment. When the connection shaft 11 is inserted into the
connection cavity 21, the protrusion 30 abuts against the
upper end surface of the lacking latch 40 and continues
to exert force. The protrusion 40 presses against the up-
per end surface of the lacking latch 40 to force the lacking
latch 40 to slide radially, then under the action of the
chamfered arc surface 42, it is easier to realize mutual
sliding between the protrusion 30 and the chamfered arc
surface 42, and it is easier to force the lacking latch 40
to compress the elastic member 50 to achieve radial dis-
placement until the connection shaft 11 is inserted into
the connection cavity 21 and fits with the connection cav-
ity 21. When the separation between the connection shaft
11 and the connection cavity 21 is required, the connec-
tion shaft 11 is pulled out by a force applied outward, and
the upper end surface of the protrusion 30 on the con-
nection shaft 11 abuts against the lower end surface of
the lacking latch 40 and forces the lacking latch 40 to
slide radially, and the protrusion 30 and the chamfered
arc surface 42 are more likely to slide with each other
under the action of the chamfered arc surface 42, and it
is easier to force the lacking latch 40 to compress the
elastic member 50 to achieve radial displacement until
the connection shaft 11 is completely pulled out of the

10

15

20

25

30

35

40

45

50

55

connection cavity 21, making the connection shaft 11 and
the connection cavity 21 separation.

[0039] In other words, the upper and lower surfaces of
the front end surfaces of the lacking latch 40 protruding
into the connection cavity 21 are respectively provided
with chamfered arc surface 42, which is beneficial to the
connection and separation operations between the con-
nection shaft 11 and the connection cavity 21, and the
convenience and practicability are improved.

[0040] In other embodiments, in the mutually corre-
sponding protrusions 30 and lacking latches 40, the outer
end of at least one of the protrusion 30 and the lacking
latch 40 has a rectangular structure, and the outer end
of the other of the protrusion 30 and the lacking latch 40
has around head structure. In this way, it is also possible
to realize the mutual engagement of the corresponding
protrusion 30 and the lacking latch 40.

[0041] In the embodiment, the materials of the lacking
latches 40 and the protrusions 30 can be freely selected
according to needs and different products, for example,
they can be plastic or metal.

[0042] Inthe embodiment, preferably, as shown in Fig-
ure 6, each of the protrusions 30 is integrally formed on
the connection shaft 11. When the connection shaft 11
is manufactured, the protrusion 30 is also manufactured,
thatis, the protrusion 30 and the connection shaft 11 are
an integrated structure. This structure design can effec-
tively improve the stability of the protrusion 30. Even if
the volume of the connection shaft 11 is small, it can still
ensure the structural stability of the protrusions 30, and
this structural design can also ensure that the use and
performance of the protrusions 30 will not be affected
when the connection shaft 11 is set in the axial direction.
[0043] Specifically, when the connection shaft 11 is in-
jection molded with a plastic material, the protrusion 30
is also made by integral injection molding.

[0044] Amongthen, as shownin Figure 2, Figure 5and
Figure 7, the first coupling component 10 or second cou-
pling component 20 provided with the connection cavity
21 is also provided with a mounting cavity 23. In the em-
bodiment, the second coupling component 20 provided
with the connection cavity 21 and mounting cavity 23 is
taken as examples for description. The mounting cavity
23 is located on the side of the connection cavity 21 and
communicates with the connection cavity 21 through the
channel hole 24, the channel hole 24 is arranged inside
the second coupling component 20, and the channel hole
24 is located between the mounting cavity 23 and the
connection cavity 21, at the same time, the extension
direction of the channel hole 24 is radial, and the lacking
latch 40 is slidably connected to the channel hole 24. The
lacking latch 40 has at least a component structure lo-
cated in the channel hole 24, and the outer ring size of
the lacking latch 40 is matched with the inner ring size
of the channel hole 24 to ensure that the lacking latch 40
can slide radially in the channel hole 24 as a standard.
The elastic member 50 abuts between the rear end of
the lacking latch 40 and the inner wall of the mounting
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cavity 23. Thatis, one end of the elastic member 50 abuts
against the radially distal inner wall of the mounting cavity
23, and the other end of the elastic member 50 abuts
against the rear end of the lacking latch 40 (protruding
to the front end of the connection cavity 21 relative to the
lacking latch 40). In this way, the elastic member 50 can
always apply an elastic force on the lacking latch 40,
forcing the lacking latch 40 to always have a force to slide
towards the connection cavity 21. The lacking latch 40
always has a part of the structure (such as the front end
of the lacking latch 40) protruding into the connection
cavity 21 without the force of the protrusion, so as to
ensure that when the connection shaft 11 is completely
inserted into the connection cavity 21, the lacking latch
40 is adaptably received in the upper limiting area 31.
[0045] When the length of the lacking latch 40 is rela-
tively long, the length of the lacking latch 40 can be used
to restrict the lacking latch 40 from sliding into the con-
nection cavity 21 completely in the channel hole 24. For
example, when the length of the lacking latch 40 is greater
than the longest length of the relative position of the inner
wall of the connection cavity 21, the lacking latch 40 can-
not slide into the connection cavity 21 completely. The
lacking latch 40 can also use a local special-shaped
structure to restrict the lacking latch 40 from sliding into
the connection cavity 21 from the connection channel.
[0046] When the length of the lacking latch 40 is rela-
tively short, lugs 43 perpendicular to the central axis P
are provided on the side of the rear end of the lacking
latch 40 to abut the inner wall of the mounting cavity 23
to restrict the lacking latch 40 from sliding completely
enter the connection cavity 21 in the channel hole 24.
Specifically, when the elastic member 50 applies a large
enough force to force the lacking latch 40 to slide toward
the connection cavity 21, since the lugs 43 provided at
the rear end of the lacking latch 40 will abut on the inner
wall of the junction between the mounting cavity 23 and
the channel, such that the inner wall of the mounting cav-
ity 23 restricts the lacking latch 40 from sliding further
into the connection cavity 21, thus ensuring that the con-
nection cavity 21 does not slip into the connection cavity
21.

[0047] This design can ensure that the lacking latch 40
will not fall off after installation, and lacking latch 40 will
not fall off after frequently slide in the channel hole 24.
The structure design is ingenious and practical.

[0048] Preferably, as shown in Figures 4 to 5, there
are two lugs 43, and the two lugs 43 are arranged oppo-
sitely (the two lugs 43 extend in opposite directions and
extend on the same straight line), so that it can be im-
plemented in two positions to restrict the lacking latch
40, completely preventit from slipping into the connection
cavity 21.

[0049] Preferably, the lacking latch 40 is formed by in-
tegral injection molding of a plastic material, and the lugs
43 and the lacking latch 40 are integrally formed by in-
jection molding.

[0050] Furthermore, as shown in Figures 2 and 4 to 5,
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the rear end of the lacking latch 40 is also provided with
a limiting post 44, and the elastic member 50 is sleeved
outside the limiting post 44. The limiting post 44 is de-
signed for 50 sets of elastic members. The elastic mem-
ber 50 is preferably a tubular spring. The springis sleeved
outside the limiting post 44. Through the limiting of the
limiting post 44, during the deformation of the spring be-
ing compressed or deformed by the elastic force, the
spring is always deformed along the axial direction of the
limiting post 44, which on one hand ensuring that when
the spring is compressed, it will not spring away from the
installation position due to the deformation. On the other
hand, itcan ensure that when the spring recoversits elas-
tic force after compression, the elastic force always
makes the lacking latch 40 slide in the radial direction in
the channel hole 24, such that the front end of the lacking
latch 40 protrudes into the connection cavity 21, so that
the lacking latch 40 can be engaged with the protrusion
30 on the connection shaft 11.

[0051] Preferably, the limiting post 44 is also integrally
formed with the lacking latch 40 by injection molding. The
limiting post44 is extended and arranged along the length
of the lacking latch 40.

[0052] In the embodiment, as shown in Figures 2 and
4 to 5., the mounting cavity 23 is an open cavity, and the
open cavity has an opening. Thatis, an openingis formed
in the mounting cavity 23, and the setting of the opening
facilitates the assembling of the lacking latch 40 and the
elastic member 50. During specific assembly, the lacking
latch 40 and the elastic member 50 sleeved outside the
limiting post 44 can be placed in the mounting cavity from
the opening, and the front end of the lacking latch 40
protrudes from the channel hole 24 into the connection
cavity 21 to facilitate the installation and arrangement of
the lacking latch 40 and the elastic member 50.

[0053] Furthermore, as shown in Figure 2 and Figures
4 to 5, the opening is sealed with a sealing block 61, and
the sealing block 61 can be closely fitted (interference
fit) with the opening to block the mounting cavity 23, such
that a closed cavity structure is formed in the mounting
cavity 23 to ensure that the elastic member 50 and the
lacking latch 40 will not escape from the opening.
[0054] Furthermore, as shown in Figures 2, 4-5and 7,
when there are two or more mounting cavities 23, a seal-
ing fixed plate 60 can be provided, and then t sealing
blocks 6 corresponding to the position of each mounting
cavity 23 are provided on the sealing fixing plate 60, so
thata single piece of the sealing fixed plate 60 can ensure
that the openings of the multiple mounting cavities 23 are
sealed.

[0055] Preferably, as shown in Figure 2, the opening
of the mounting cavity 23 is arranged at the bottom of
the mounting cavity 23. Since the connection shaft 11 is
preferably arranged above the connection cavity 21, that
is, the first coupling component 10 is positioned above
the second coupling component 20. Designing the open-
ing of the mounting cavity 23 can prevent the sealing
block 61 from being interfered by the first coupling com-
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ponent 10.

[0056] The embodiment ofthe presentapplication also
provides a shaving device. As shown in figures 8-9, the
shaving device includes a cutter assembly 100 and a
handle assembly 200. The cutter assembly 100 is a com-
ponent for realizing operations, and the handle assembly
200 is configured for holding and providing parts for
mounting electric parts or power supply parts. Further,
the cutter assembly 100 includes at least one first cou-
pling component 10 or second coupling component 20
in the aforementioned coupling structure, and the handle
assembly 200 includes another first coupling component
10 or second coupling component 20 in the aforemen-
tioned coupling structure, and the cutter assembly 100
and the handle assembly 200 are connected or separat-
ed through the connection or separation between the first
coupling component 10 and the second coupling com-
ponent 20.

[0057] The shaving device of the embodiment of the
presentapplication, since the above-mentioned coupling
structure is used, even if the cutter assembly 100 and
handle assembly 200 are frequently assembled and dis-
assembled, the elastic member 50 in the coupling struc-
ture can still be used to ensure the first coupling compo-
nent 10 and the second coupling component 20 are in
the connected state, the cutter assembly 100 and the
handle assembly 200 can always maintain a stable con-
nection state, and the entire assembly and disassembly
operations are very convenient and practical.

[0058] In other embodiments, personal care products
such as trimmers, beauty instruments, etc. may also in-
clude the above-mentioned coupling structure to ensure
that the cutter assembly 100 and handle assembly 200
of the personal care product can be assembled and dis-
assembled frequently without affecting the stability of the
connection between the cutter assembly 100 and handle
assembly 200.

[0059] The aforementioned embodiments areonly pre-
ferred embodiments of the present application, and
should not be regarded as being limitation to the present
application. Any modification, equivalent replacement,
improvement, and so on, which are made within the spirit
and the principle of the present application, should be
included in the protection scope of the present applica-
tion.

Claims
1. A coupling structure, comprising:

a first coupling component; and

a second coupling component;

wherein at least one of the first coupling com-
ponent and the second coupling component is
provided with a connection shaft, and another
of the first coupling component and the second
coupling component is provided with a connec-
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tion cavity, a shape of the connection shaft is
adapted to that of the connection cavity and is
able to connect to or separate from the connec-
tion cavity; the connection shaft is provided with
at least two protrusions extended along a radial
direction, and the connection cavity is provided
with lacking latches corresponding to positions
of each of the protrusions and capable of sliding
along a radial direction, and a front end of the
lacking latches are able to protrude into the con-
nection cavity, each of the lacking latches is pro-
vided with a elastic member configured for forc-
ing the lacking latch to slide toward the connec-
tion cavity, and the protrusion forces the corre-
sponding lacking latch to radially slide until it is
engaged with the lacking latch.

The coupling structure of claim 1, wherein the con-
nection shaft is provided with at least one trimming
plane, and the connection cavity is provided with lim-
iting planes configured for matching with each trim-
ming plane and configured for limiting the connection
shaft to rotate around a central axis in the connection
cavity.

The coupling structure of claim 2, wherein at least
one of the protrusions is arranged on one of the trim-
ming planes, and at least one of the lacking latches
is arranged on one of the limiting planes.

The coupling structure of claim 1, wherein a lower
limiting area is formed between the front end of the
lacking latch protruded into the connection cavity and
a bottom portion of the connection cavity and con-
figured for receiving the protrusion.

The coupling structure of claim 1, wherein the con-
nection shaft is provided with an upper limiting area
located above the protrusion and configured for re-
ceiving the front end of the lacking latch protruding
into the connection cavity.

The coupling structure of claim 1, wherein each of
the protrusions and each of the lacking latches are
in a wedge shape.

The coupling structure of claim 1, wherein an upper
end surface and a lower end surface of the front end
of each lacking latch protruding into the connection
cavity are respectively provided with a chamfered
arc surface.

The coupling structure of claim 1, wherein the pro-
trusions are integrally formed on the connection
shaft.

The coupling structure of any one of claims 1 to 8,
wherein the first coupling component or the second
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coupling component provided with the connection
cavity is further provided with a mounting cavity, the
mounting cavity is located at a side of the connection
cavity and communicates with the connection cavity
through a channel hole, the lacking latch is slidably
connected in the channel hole, and the elastic mem-
ber is abutted between arear end of the lacking latch
and an inner wall of the mounting cavity.

The coupling structure of claim 9, wherein the rear
end of the lacking latch is provided with lugs config-
ured for abutting against the inner wall of the mount-
ing cavity to limit the lacking latch to completely slide
into the connection cavity along the channel hole.

The coupling structure of claim 9, wherein the rear
end of the lacking latch is further provided with lim-
iting post, and the elastic member is sleeved outside
the limiting post.

The coupling structure of claim 9, wherein the mount-
ing cavity is an open cavity, and a sealing block is
blocked at an opening of the open cavity.

A shaving device, comprising:

a cutter assembly; and

a handle assembily;

wherein the cutter assembly comprises at least
one of the first coupling component or the sec-
ond coupling component in the coupling struc-
ture of any one of claims 1-12, and the handle
assembly comprises another of the first coupling
component or the second coupling component
in the coupling structure of any one of claims
1-12, the cutter assembly is connected with or
separated from the handle assembly through
connection of separation between the first cou-
pling component and the second coupling com-
ponent.
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