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(54) BRUSH HEAD ASSEMBLY AND ELECTRIC TOOTHBRUSH

(57) To solve the problem that the connection be-
tween brush head assembly and drive shaft has defects
in the prior art, the disclosure provides a brush head as-
sembly and an electric toothbrush. The brush head as-
sembly comprises a brush head body, a linking compo-
nent and a locking cylinder; wherein a component as-
sembly cavity is arranged at the tail end of the brush head
body, the linking component is installed in the component
assembly cavity, and a deformable locking cylinder in-
cluding a fulcrum force-receiving part and a force apply-

ing part with elastic forces at both ends is embedded; the
locking cylinder makes most of the strokes of the drive
shaft in the insertion process smooth and convenient,
only until the two force applying parts are both in contact
with the drive shaft, will force be generated to lock the
drive shaft, and the locking effect achieved by this elastic
force can be maintained for a long time. Thus ensuring
the capabilities of torque transmission and axial reten-
tion.
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Description

Technical field

[0001] The disclosure relates to the field of electric
toothbrushes, in particular to the field that a brush head
assembly is locked with a drive shaft to complete the
functions of torque transmission and axial retention of
the drive shaft.

Background

[0002] As is known to all, an electric toothbrush in-
cludes a handle assembly and a brush head assembly.
The handle assembly includes a housing, and a battery,
a motor and a control panel arranged in the housing; a
drive shaft is sealedly extended from the front end of the
housing, and the drive shaft is detachably connected with
the brush head assembly. When using the electric tooth-
brush, the drive shaft of the handle assembly swings back
and forth along the axis at high frequency, which drives
the brush head assembly inserted at it to swing back and
forth, thereby the bristles on the brush head assembly
swing to brush teeth. This requires sufficient locking force
on the shaft to transmit torque, and also requires con-
venient removal of the brush head for cleaning or replace-
ment.
[0003] When brush head assembly swings back and
forth along the axis at high frequency, especially when
the swing torque and swing amplitude are relatively large,
if the locking force on the axis is not large enough, the
torque transmission would be problematic, and the tooth-
brush assembly would fall off from the drive shaft when
in use.
[0004] The existing technique to provide locking force
on the shaft is to install a linking component and a c-
shaped spring in the brush head assembly, and the c-
shaped spring wraps the outer of the linking component,
a shaft core into which a drive shaft is inserted is formed
inside the linking component; the c-shaped spring applies
enough force on the main part of the linking component,
so that the physical contact between the linking compo-
nent and one or more contact areas of the drive shaft in
the linking component has enough force to lock the brush
head.
[0005] However, this connection technique has some
defects. There is a long stroke for force receiving process
when the drive shaft is inserted or extracted, which makes
insertion and extraction difficult, and repeated insertion
and extraction may easily lead to insufficient locking force
on the drive shaft, which affects torque transmission and
causes brush head assembly to fall off.

Summary

[0006] The disclosure provides a brush head assembly
and an electric toothbrush, aiming at overcoming the de-
fects in the existing connection technique, that is, there

is a long stroke for force receiving process when the drive
shaft is inserted or extracted, which makes insertion and
extraction difficult, and repeated insertion and extraction
may easily lead to insufficient locking force on the drive
shaft, which affects torque transmission and causes
brush head assembly to fall off.
[0007] One aspect of the disclosure provides a brush
head assembly, including a brush head body, a linking
component and a locking cylinder;

the front end of the brush head body is provided with
bristles, and the rear end is provided with a compo-
nent assembly cavity;
the locking cylinder is a deformable elastic piece,
including a fulcrum force-receiving part at the middle
part and a force applying part at both ends for ap-
plying elastic force; a connecting line between the
two force applying parts and the fulcrum force-re-
ceiving part is V-shaped;
the linking component includes a base and a com-
ponent main body, a shaft center hole is arranged
at the shaft center of the base and the component
main body, and the shaft center hole is used for in-
sertion of a drive shaft;
the component main body is installed in the compo-
nent assembly cavity, and a lock cylinder assembly
cavity is formed between the component main body
and an inner wall of the component assembly cavity,
wherein the lock cylinder assembly cavity is commu-
nicated with the shaft center hole; and
the locking cylinder is embedded in the lock cylinder
assembly cavity, so that when the drive shaft is in-
serted into the shaft center hole, the locking cylinder
is elastically deformed to generate elastic force to
lock the drive shaft through the two force applying
parts.

[0008] In the brush head assembly of the present dis-
closure, a component assembly cavity is arranged at the
tail end of the brush head body, a linking component is
installed in the component assembly cavity, and a de-
formable locking cylinder including a fulcrum force-re-
ceiving part and a force applying part with elastic forces
at both ends is embedded. The locking cylinder enables
that when that drive shaft is insert into the shaft center
hole of the brush head assembly, the head of the drive
shaft passes through the first force applying part of the
two force applying parts of the locking cylinder without
touching the second force applying part, the drive shaft
would not be stressed. Until the drive shaft contacts the
second force applying part, the drive shaft starts to re-
ceive the elastic force exerted by the two force applying
parts under the lever action of the locking cylinder, thus
making the insertion and extraction process more con-
venient and smooth. Only when the insertion is fully com-
pleted, will the elastic force generated by the elastic de-
formation of the locking cylinder act on the drive shaft
through the two force applying parts, so as to lock the
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drive shaft. The above-described locking cylinder makes
most of the strokes of the insertion process of the drive
shaft smooth and convenient, only when the two force
applying parts are both in contact with the drive shaft,
will the force is generated to lock the drive shaft, and the
locking effect obtained by the elastic force can be main-
tained for a long time. Thus ensuring the capabilities of
torque transmission and axial retention.
[0009] Further, the component assembly cavity se-
quentially includes a front limit hole, a main assembly
cavity and a component locking cavity from front to rear;

a guide column is arranged at the front end of the
component main body of the linking component, and
a snap-fit part is arranged at the rear end, the snap-
fit part is connected with the base; the guide column
is inserted into the front limit hole; the component
main body is assembled in the main assembly cavity;
the snap-fit part is locked in the component locking
cavity;
a front limit table is arranged at the connection be-
tween the front end of the component main body and
the guide column, and a snap protrusion is arranged
at the connection between the rear end of the com-
ponent main body and the snap-fit part; the lock cyl-
inder assembly cavity is formed between the front
limit table and the snap protrusion, and in the inner
wall of the component assembly cavity; and
the inner wall of the component assembly cavity cor-
responding to the lock cylinder assembly cavity is a
lock cylinder force-bearing part, the lock cylinder
force-bearing part abuts against the fulcrum force-
receiving part when the locking cylinder is stressed,
so that the locking cylinder is elastically deformed.

[0010] The assembly structure of the linking compo-
nent and locking cylinder makes it convenient and quick
to assemble the locking cylinder and linking component
into the component assembly cavity of the brush head
assembly.
[0011] Further, a rear limit member is installed at the
rear of the component locking cavity, and the snap pro-
trusion is clamped into the component locking cavity in
front of the rear limit member, so as to install the com-
ponent main body in the component assembly cavity.
This way is easier for manufacture and installation.
[0012] Further, a limit shaft is arranged at the fulcrum
force-receiving part at the middle part of the locking cyl-
inder, the limit shaft limits the locking cylinder in the lock
cylinder assembly cavity without falling into the shaft
center hole.
[0013] Further, the component main body is provided
with a shaft seat between the front limit table and the
snap protrusion;
the limit shaft is installed in the shaft seat.
[0014] Further, a filler is installed in the tail of the base.
The filler can guide the drive shaft to be inserted and
adjust the moment of inertia of the brush head assembly.

[0015] Further, the brush head assembly includes a
plurality of locking cylinders; the lock cylinder assembly
cavity is formed between the component main body and
the inner wall of the component assembly cavity, and the
number of the lock cylinder assembly cavities corre-
sponds to that of the locking cylinders, the lock cylinder
assembly cavity is communicated with the shaft center
hole; and each locking cylinder is correspondingly as-
sembled into each lock cylinder assembly cavity.
[0016] Further, the locking cylinder is formed by bend-
ing an elastic metal sheet, the force applying parts at
both ends form an inward folded structure by bending
both ends of the elastic metal sheet; the two sides of the
fulcrum force-receiving part at the middle part form an
annular limit ring; the limit ring enables the locking cylin-
der to be embedded in the lock cylinder assembly cavity.
[0017] Another aspect of the disclosure provides an
electric toothbrush, including a brush head assembly and
a handle assembly, wherein the handle assembly in-
cludes a housing, and a motor, a control panel and a
battery arranged in the housing; a drive shaft of the motor
extends out of the housing; and the brush head assembly
can be inserted at the drive shaft.
[0018] In the electric toothbrush of the present disclo-
sure, a component assembly cavity is arranged at the
tail end of the brush head body, a linking component is
installed in the component assembly cavity, and a de-
formable locking cylinder including a fulcrum force-re-
ceiving part and a force applying part with elastic forces
at both ends is embedded. The locking cylinder enables
that when that drive shaft is insert into the shaft center
hole of the brush head assembly, the head of the drive
shaft passes through the first force applying part of the
two force applying parts of the locking cylinder without
touching the second force applying part, the drive shaft
would not be stressed. Until the drive shaft contacts the
second force applying part, the drive shaft starts to re-
ceive the elastic force exerted by the two force applying
parts under the lever action of the locking cylinder, thus
making the insertion and extraction process more con-
venient and smooth. Only when the insertion is fully com-
pleted, will the elastic force generated by the elastic de-
formation of the locking cylinder act on the drive shaft
through the two force applying parts, so as to lock the
drive shaft. The above-described locking cylinder makes
most of the strokes of the insertion process of the drive
shaft smooth and convenient, only when the two force
applying parts are both in contact with the drive shaft,
will the force is generated to lock the drive shaft, and the
locking effect obtained by the elastic force can be main-
tained for a long time. Thus ensuring the capabilities of
torque transmission and axial retention.
[0019] Further, the drive shaft is provided with a lock
cylinder mating face matched with the locking cylinder;
the lock cylinder mating face is provided with one or two
grooves matched with the force applying part of the lock-
ing cylinder. The groove can make the locking effect more
reliable when it is in the locking position. Meanwhile, it
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will make the elastic deformation of the locking cylinder
partially rebound, so that the elasticity can be more easily
maintained for a long time.

Brief description of drawings

[0020]

Fig. 1 is a schematic perspective view of an electric
toothbrush provided by an embodiment of the
present disclosure;
Fig. 2 is an exploded perspective view of a brush
head assembly provided by an embodiment of the
present disclosure;
Fig. 3 is an exploded sectional view of a brush head
assembly provided by an embodiment of the present
disclosure;
Fig. 4 is an enlarged schematic view of A shown in
Fig. 3;
Fig. 5 is a schematic perspective view of a linking
component provided by an embodiment of the
present disclosure;
Fig. 6 is a sectional view of a linking component pro-
vided by an embodiment of the present disclosure;
Fig. 7 is a schematic perspective view of a locking
cylinder provided by an embodiment of the present
disclosure;
Fig. 8 is a schematic perspective view of another
locking cylinder provided by an embodiment of the
present disclosure;
Fig. 9 is a schematic perspective view of an assembly
of the locking cylinder and linking component pro-
vided by an embodiment of the present disclosure;
Fig. 10 is a schematic perspective view of another
assembly of the locking cylinder and linking compo-
nent provided by an embodiment of the present dis-
closure;
Fig. 11 is a schematic view of the cooperation be-
tween a locking cylinder and a drive shaft provided
by an embodiment of the present disclosure;
Fig. 12 is a schematic perspective view of a preferred
locking cylinder further provided by an embodiment
of the present disclosure;
Fig. 13 is a schematic view of the cooperation be-
tween the locking cylinder shown in Fig. 12 and a
drive shaft;
Fig. 14 is a schematic view of a preferred improve-
ment of a drive shaft provided by an embodiment of
the present disclosure;
Fig. 15 is a schematic perspective view of a preferred
improvement further provided by an embodiment of
the present disclosure, with locking cylinders ar-
ranged above and below;
Fig. 16 is a schematic view of an unlocked state in
which a drive shaft is not fully inserted into a brush
head assembly provided by an embodiment of the
present disclosure;
Fig. 17 is an enlarged schematic view of B shown in

Fig. 16;
Fig. 18 is a schematic view of a locked state in which
a drive shaft is fully inserted into a brush head as-
sembly provided by an embodiment of the present
disclosure;
Fig. 19 is an enlarged schematic view of C shown in
Fig. 18.

[0021] Reference numerals in the figures are as fol-
lows:

1. Brush head assembly; 2. Handle assembly;
11. Brush head body; 111. Bristles; 112. Component
assembly cavity; 1121. Main assembly cavity; 1122.
Component locking cavity; 1123. Front limit hole;
1124. Lock cylinder assembly cavity; 1125. Rear limit
member; 1126. Lock cylinder force-bearing part;
12. Locking cylinder; 121. Force applying part; 122.
Limit shaft; 123. Limit ring; 121a. First force applying
part; 121b. Second force applying part; 1211. Arc
surface; 124. fulcrum force-receiving part;
13. Linking component; 130. Shaft center hole; 131.
Component main body; 132. Snap-fit part; 133.
Guide column; 134. Base; 1311. Front limit table;
1312. Shaft seat; 1321. Snap protrusion; 1301.
Force-bearing part at drive shaft lower end;
14. Filler;
21. Drive shaft; 211. Lock cylinder mating face; 212.
Component mating face; 2111. Groove;
22. Power switch;
23. Indicator light.

Detailed description

[0022] In order to make the technical problems, tech-
nical solutions and beneficial effects of the disclosure
clearer, the present disclosure will be further described
in detail with reference to the drawings and embodi-
ments. It should be understood that the specific embod-
iments described here are only used to illustrate the
present disclosure, and not intended to limit the disclo-
sure.
[0023] In the description of the present disclosure, it
should be understood that the terms "longitudinal", "ra-
dial", "length", "width", "thickness", "upper", "lower",
"front", "rear", "left", "right", "vertical", "horizontal", "top",
"bottom", "inner", "outer" and the like indicate an orien-
tation or positional relationship based on the orientation
or positional relationship shown in the drawings, for con-
venience and simplicity of the description only, and are
not intended to indicate or imply that the device or com-
ponent of the present disclosure must have a particular
orientation, or be constructed or operated in a particular
orientation, and is therefore not to be interpreted as lim-
iting the scope of the disclosure. In the description of the
present disclosure, unless otherwise specified, "plurality"
means two or more. The singular terms "a", "an" and
"the" include plural reference and vice versa unless the

5 6 



EP 3 912 592 A1

5

5

10

15

20

25

30

35

40

45

50

55

context clearly indicates otherwise.
[0024] In the description of the present disclosure, it
should be noted that the terms "installed", "connected to"
and "connected with" should be understood in a broad
sense, for example, it may be fixed connection, detach-
able connection or integrated connection. It may be con-
nected mechanically or electrically. It may be directly con-
nected or indirectly connected through an intermediate
element, or communicated inside two elements. For
those skilled in the art, the specific meanings of the above
terms in the present disclosure may be understood in
specific situations.

Embodiments

[0025] As shown in Fig. 1, an electric toothbrush is dis-
closed in this embodiment, which includes a handle as-
sembly 2 and a brush head assembly 1. In this embodi-
ment, the handle assembly 2 adopts known technology,
including a housing, and a motor, a control panel and a
battery arranged in the housing; a drive shaft 21 of the
motor extends from the housing. The brush head assem-
bly 1 can be inserted at the drive shaft 21. Generally, the
housing is also provided with a power switch 22, an in-
dicator light 23, etc., which are not the improved parts in
this embodiment, so they will not be described again.
[0026] In this embodiment, the core concept is to im-
prove the brush head assembly 1, so that it can be better
locked with the drive shaft 21. The brush head assembly
1 disclosed in the present application will be further ex-
plained with reference to the attached drawings.
[0027] As shown in Figs. 2 and 3, the brush head as-
sembly 1 disclosed in this embodiment includes a brush
head body 11, a linking component 13 and a locking cyl-
inder 12. The front end of the brush head body 11 is
provided with bristles 111, and the rear end is provided
with a component assembly cavity 112. The front end
and rear end here are relative position, and the structure
such as bristles 111 on brush head body 11 is known to
the public, so it will not be explained in detail. In this em-
bodiment, the core lies in the connection structure formed
by the component assembly cavity 112 at the rear end,
the linking component 13 and locking cylinder 12. The
brush head body 11 is usually made of plastic material
and integrally-formed.
[0028] The linking component 13 includes a base 134
and a component main body 131, a shaft center hole 130
is arranged at the shaft center of the base 134 and the
component main body 131, and the shaft center hole 130
is used for insertion of a drive shaft 21. The shape of the
shaft center hole 130 is matched with that of the drive
shaft 21, and it is usually an asymmetric insertion hole.
Therefore, when the drive shaft 21 is inserted into the
shaft center hole 130, reverse rotation can be prevented,
and the drive shaft 21 cannot rotate freely in the shaft
center hole 130, so that the drive shaft 21 and the linking
component 13 are relatively stationary. Thus, the swing
torque and vibration output by the drive shaft 21 can be

transmitted to the brush head body 11, and further to the
bristles 111 on the brush head body 11. The component
main body 131 is installed in the component assembly
cavity 112, and a lock cylinder assembly cavity 1124 is
formed between the component main body 131 and an
inner wall of the component assembly cavity 112, where-
in the lock cylinder assembly cavity 1124 is communicat-
ed with the shaft center hole 130. The lock cylinder as-
sembly cavity 1124 is used to limit the locking cylinder
12, and its specific shape and position are not particularly
defined as long as the locking cylinder 12 does not fall
into the shaft center hole 130, and the two force applying
parts 121 of the locking cylinder 12 can enter the shaft
center hole 130 (see the drawings for reference signs)
to press and lock the drive shaft 21.
[0029] As shown in Fig. 5 and Fig. 6, the base 134 is
designed as a trumpet-shaped structure, and its diameter
is gradually enlarged from the component main body 131.
The trumpet-shaped structure enables that after the com-
ponent main body 131 is installed at the end of the brush
head body 11, it is in a closed butt joint with the end of
the brush head body 11. As a result, after the drive shaft
21 of the handle assembly 2 is inserted from the base
134, the end of the base 134 (the left side shown in the
drawing) is matched with the end of the drive shaft 21
extending out of the housing of the handle assembly 2
[0030] Specifically, as shown in Fig. 7, the locking cyl-
inder 12 is a deformable elastic piece, including a fulcrum
force-receiving part 124 at the middle part and a force
applying part 121 at both ends for applying elastic force;
a connecting line between the two force applying parts
121 and the fulcrum force-receiving part 124 is V-shaped.
In this embodiment, the locking cylinder 12 is v-shaped
or u-shaped, and its material may be plastic or metal,
which has certain elastic deformation ability. When the
force applying part 121 is pressed, the fulcrum force-
receiving part 124 abuts against the lock cylinder force-
bearing part 1126, so that the locking cylinder 12 is elas-
tically deformed, and then the elastic force generated by
the elastic deformation is output through the two force
applying parts 121. There are no special restrictions on
the specific form or material of the locking cylinder 12.
As long as it can deform and generate elastic force when
being pressed, and then press the drive shaft 21.
[0031] The locking cylinder 12 is embedded in the lock
cylinder assembly cavity 1124, so that when the drive
shaft 21 is inserted into the shaft center hole 130, the
locking cylinder 12 is elastically deformed to generate
elastic force to lock the drive shaft 21 through the two
force applying parts 121.
[0032] To make those skilled in the art better under-
stand the assembly relationship, as shown in the en-
larged view of Fig. 4, the component assembly cavity 112
sequentially includes a front limit hole 1123, a main as-
sembly cavity 1121 and a component locking cavity 1122
from front to rear. The "front" is the left side shown in the
drawing, and the "rear" is the right side shown in the
drawing.
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[0033] As shown in Fig. 5 and Fig. 6, a column-shaped
guide column 133 is arranged at the front end of the com-
ponent main body 131 of the linking component 13, and
a snap-fit part 132 is arranged at the rear end, the snap-
fit part 132 is connected with the base 134. Obviously,
the guide column 133 is not necessarily to be column-
shaped, it may also be a triangle, a square or polygons
as long as it matches with the shape of the front limit hole
1123. The guide column 133 is inserted into the front limit
hole 1123; the component main body 131 is assembled
in the main assembly cavity 1121; the snap-fit part 132
is locked in the component locking cavity 1122.
[0034] In this embodiment, a front limit table 1311 is
arranged at the connection between the front end of the
component main body 131 and the guide column 133,
and a snap protrusion 1321 is arranged at the connection
between the rear end of the component main body 131
and the snap-fit part 132. The lock cylinder assembly
cavity 1124 is formed between the front limit table 1311
and the snap protrusion 1321, and in the inner wall of the
component assembly cavity 112. The component locking
cavity 1122 has the function of clamping and locking the
component main body 131 to prevent it from falling out
of the component assembly cavity 112. Therefore, a slot
(not shown in the drawings) matched with the snap pro-
trusion 1321 should be provided inside it. In this embod-
iment, the component main body 131 is provided with
snap protrusions 1321 in the up, down, left and right di-
rections, and the snap protrusion 1321 is fixedly connect-
ed with the slot provided in the component locking cavity
1122 in a snap fitting.
[0035] The inner wall of the component assembly cav-
ity 112 corresponding to the lock cylinder assembly cavity
1124 is a lock cylinder force-bearing part 1126, the lock
cylinder force-bearing part 1126 abuts against the ful-
crum force-receiving part 124 when the locking cylinder
12 is stressed, so that the locking cylinder 12 is elastically
deformed.
[0036] The assembly structure of the linking compo-
nent 13 and locking cylinder 12 makes it convenient and
quick to assemble the locking cylinder 12 and linking
component 13 into the component assembly cavity 112
of the brush head assembly 1.
[0037] In this embodiment, the brush head body 11 is
an integrally formed plastic part, and because the plastic
part is small in size, it is difficult to form a complex struc-
ture on the inner surface during molding. Therefore, in
this embodiment, a rear limit member 1125 is installed
at the rear of the component locking cavity 1122, and the
snap protrusion 1321 is clamped into the component
locking cavity 1122 in front of the rear limit member 1125
(that is, the slot in the component locking cavity 1122),
so as to install the component main body 131 in the com-
ponent assembly cavity 112. This way is easier for man-
ufacture and installation.
[0038] Similarly, usually linking component 13 also us-
es plastic parts, which have certain requirements on wall
thickness during molding. If the wall is too thick, the ap-

pearance will be affected by uneven plastic shrinkage.
Therefore, its base 134 is set with a trumpet-shaped
structure formed by gradually expanding the diameter,
and filler 14 can be installed in the tail of the base 134.
The filler 14 can guide the drive shaft 21 to be inserted
and adjust the moment of inertia of the brush head as-
sembly 1.
[0039] The way in which the locking cylinder 12 is lim-
ited in the lock cylinder assembly cavity 1124 is not par-
ticularly defined, there are many ways, and some exam-
ples are given in this embodiment. For example, a limit
shaft 122 is arranged at the fulcrum force-receiving part
124 at the middle part of the locking cylinder 12, the limit
shaft 122 limits the locking cylinder 12 in the lock cylinder
assembly cavity 1124 without falling into the shaft center
hole 130.
[0040] Preferably, as shown in Fig. 5 and Fig. 6, the
component main body 131 is provided with a shaft seat
1312 between the front limit table 1311 and the snap
protrusion 1321.
[0041] As shown in Fig. 5, Fig. 6 and Fig. 9, the limit
shaft 122 is installed in the shaft seat 1312. In this em-
bodiment, the shaft seat 1312 is provided with an annular
groove with a clamping notch (not shown in the drawings)
at its upper end, and the limit shaft 122 can be clamped
in the clamping notch. There are two shaft seats 1312,
left and right. The two limit shafts 122 are respectively
installed in the shaft seats 1312, so that the locking cyl-
inder 12 can rotate around the limit shaft 122 and will not
be separated from the shaft seat 1312.
[0042] Obviously, the shaft seat 1312 is not a must. as
shown in Fig. 10, even if there is no shaft seat 1312, the
two limit shafts 122 on the locking cylinder 12 can still
ensure that the locking cylinder 12 does not fall into the
shaft center hole 130.
[0043] As an embodiment, the locking cylinder 12 may
be the plastic part shown in Figs. 2, 3 and 7, and may
also be made of metal materials. As shown in Fig. 8, the
locking cylinder 12 is formed by bending an elastic metal
sheet, the force applying parts 121 at both ends form an
inward folded structure by bending both ends of the elas-
tic metal sheet; the two sides of the fulcrum force-receiv-
ing part 124 at the middle part form an annular limit ring
123; the limit ring 123 enables the locking cylinder 12 to
be embedded in the lock cylinder assembly cavity 1124,
and prevents the locking cylinder 12 from falling into the
shaft center hole 130 from the lock cylinder assembly
cavity 1124..
[0044] As an embodiment, the drive shaft 21 in the han-
dle assembly 2 has two mating faces, namely a compo-
nent mating face 212 that matches with the force-bearing
part at drive shaft lower end 1301 and a lock cylinder
mating face 211 that matches with the locking cylinder
12. At least one of the component mating face 212 and
lock cylinder mating face 211 is a plane to ensure the
insertion direction and torque transmission.
[0045] Preferably, as shown in Fig. 11, the drive shaft
21 is provided with a lock cylinder mating face 211 that
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matches with the locking cylinder 12, and the lock cylinder
mating face 211 is preferably a plane.
[0046] For the convenience of the following descrip-
tion, as shown in Fig. 11, in this embodiment, the force
applying parts 121 on the locking cylinder 12 are further
identified separately. In the direction of inserting the drive
shaft 21 into the shaft center hole 130, the above-men-
tioned force applying parts 121 are respectively named
as first force applying part 121a and second force apply-
ing part 121b. The first force applying part 121a and sec-
ond force applying part 121b are not particularly defined
as long as they can generate elastic force against the
drive shaft 21 when being pressed by the drive shaft 21.
[0047] As another embodiment, as shown in Fig. 12
and Fig. 13, the lock cylinder mating face 211 on the drive
shaft 21 which is matched with the locking cylinder 12 is
a cylindrical surface. In this case, the force applying part
121 of the locking cylinder 12 is designed as an arc sur-
face 1211 matched with the drive shaft 21. It is convenient
for manufacturing the drive shaft 21.
[0048] Preferably, as shown in Fig. 14, the drive shaft
21 is provided with a lock cylinder mating face 211
matched with the locking cylinder 12; the lock cylinder
mating face 211 is provided with one or two grooves 2111
(in this embodiment, there are two grooves 2111)
matched with the force applying part 121 of the locking
cylinder 12. The groove 2111 can make the locking effect
more reliable when it is in the locking position. Meanwhile,
it will make the elastic deformation of the locking cylinder
12 partially rebound, and the change of stress can make
the elasticity easier to be maintained for a long time.
[0049] Preferably, as shown in Fig. 15, the brush head
assembly 1 includes a plurality of locking cylinders 12,
for example, in this embodiment, it includes an upper
locking cylinder 12 and a lower locking cylinder 12; a
plurality of lock cylinder assembly cavities 1124 are
formed between the component main body 131 and the
inner wall of the component assembly cavity 112, the
number of the lock cylinder assembly cavities 1124 cor-
responds to that of the locking cylinder 12, and the lock
cylinder assembly cavity 1124 is communicated with the
shaft center hole 130; and each locking cylinder 12 is
correspondingly assembled into each lock cylinder as-
sembly cavity 1124.
[0050] The assembly processes of the brush head as-
sembly 1 and handle assembly 2 disclosed in this em-
bodiment are as follows:
As shown in Figs. 16 and 17, the front end (or head) of
the drive shaft 21 of the handle assembly 2 is slowly
inserted into the shaft center hole 130 of the brush head
assembly 1. When the front end (or head) of the drive
shaft 21 passes through the first force applying part 121a
of the locking cylinder 12, but has not yet touched the
second force applying part 121b, the drive shaft 21 would
not be stressed. The insertion process is convenient and
smooth. As shown in Figs. 18 and 19, only until the front
end (or head) of the drive shaft 21 contacts the second
force applying part 121b, the fulcrum force-receiving part

124 abuts against the lock cylinder force-bearing part
1126, and with the leverage of the locking cylinder 12
and a small-angle rotation, will the drive shaft 21 be
pressed by the two contact parts (first force applying part
121a and second force applying part 121b). When insert-
ed in place, through the combined effects of elastic de-
formation of the locking cylinder 12 and the lock cylinder
force-bearing part 1126 of the component assembly cav-
ity 112, the generated force acts on the drive shaft 21
through the two contact parts (first force applying part
121a and second force applying part 121b), then the drive
shaft 21 is closely pressed on the force-bearing part at
drive shaft lower end 1301 on the inner wall of the shaft
center hole 130 of the linking component 13, so the drive
shaft 21 is locked. Only when it contacts with the distance
from the second force applying part 121b to the front limit
table 1311, will the drive shaft 21 start to bear force, and
the force distance is short, so it is convenient for insertion
and extraction, and not easy to wear.
[0051] In the brush head assembly 1 of the present
disclosure, a component assembly cavity 112 is arranged
at the tail end of the brush head body 11, a linking com-
ponent 13 is installed in the component assembly cavity
112, and a deformable locking cylinder 12 including a
fulcrum force-receiving part 124 and a force applying part
121 with elastic forces at both ends is embedded. The
locking cylinder 12 enables that when that drive shaft 21
is insert into the shaft center hole 130 of the brush head
assembly 1, the head of the drive shaft 21 passes through
the first force applying part 121a of the two force applying
parts 121 of the locking cylinder 12 without touching the
second force applying part 121b, the drive shaft 21 would
not be stressed. Until the drive shaft 21 contacts the sec-
ond force applying part 121b, the drive shaft 21 starts to
receive the elastic force exerted by the two force applying
parts 121 under the lever action of the locking cylinder
12, thus making the insertion and extraction process
more convenient and smooth. Only when the insertion is
fully completed, will the elastic force generated by the
elastic deformation of the locking cylinder 12 act on the
drive shaft 21 through the two force applying parts 121,
so as to lock the drive shaft 21. The locking cylinder 12
makes most of the strokes of the insertion process of the
drive shaft 21 smooth and convenient, only when the two
force applying parts 121 are both in contact with the drive
shaft 21, will the force is generated to lock the drive shaft
21, and the locking effect obtained by the elastic force
can be maintained for a long time. Thus ensuring the
capabilities of torque transmission and axial retention.
[0052] The above are only preferred embodiments of
the disclosure, not intended to limit the disclosure. Any
modifications, equivalent substitutions and improve-
ments made within the spirit and principle of the disclo-
sure shall be included in the protection scope of the dis-
closure.
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Claims

1. A brush head assembly, comprising a brush head
body, a linking component and a locking cylinder;

the front end of the brush head body is provided
with bristles, and the rear end is provided with
a component assembly cavity;
the locking cylinder is a deformable elastic
piece, comprising a fulcrum force-receiving part
at the middle part and a force applying part at
both ends for applying elastic force; a connect-
ing line between the two force applying parts
and the fulcrum force-receiving part is V-
shaped;
the linking component comprises a base and a
component main body, a shaft center hole is ar-
ranged at the shaft center of the base and the
component main body, and the shaft center hole
is used for insertion of a drive shaft;
the component main body is installed in the com-
ponent assembly cavity, and a lock cylinder as-
sembly cavity is formed between the component
main body and an inner wall of the component
assembly cavity, wherein the lock cylinder as-
sembly cavity is communicated with the shaft
center hole; and
the locking cylinder is embedded in the lock cyl-
inder assembly cavity, so that when the drive
shaft is inserted into the shaft center hole, the
locking cylinder is elastically deformed to gen-
erate elastic force to lock the drive shaft through
the two force applying parts.

2. The brush head assembly of claim 1, wherein the
component assembly cavity sequentially comprises
a front limit hole, a main assembly cavity and a com-
ponent locking cavity from front to rear;

a guide column is arranged at the front end of
the component main body of the linking compo-
nent, and a snap-fit part is arranged at the rear
end, the snap-fit part is connected with the base;
the guide column is inserted into the front limit
hole; the component main body is assembled in
the main assembly cavity; the snap-fit part is
locked in the component locking cavity;
a front limit table is arranged at the connection
between the front end of the component main
body and the guide column, and a snap protru-
sion is arranged at the connection between the
rear end of the component main body and the
snap-fit part; the lock cylinder assembly cavity
is formed between the front limit table and the
snap protrusion, and in the inner wall of the com-
ponent assembly cavity; and
the inner wall of the component assembly cavity
corresponding to the lock cylinder assembly

cavity is a lock cylinder force-bearing part, the
lock cylinder force-bearing part abuts against
the fulcrum force-receiving part when the lock-
ing cylinder is stressed, so that the locking cyl-
inder is elastically deformed.

3. The brush head assembly of claim 2, wherein a rear
limit member is installed at the rear of the component
locking cavity, and the snap protrusion is clamped
into the component locking cavity in front of the rear
limit member, so as to install the component main
body in the component assembly cavity.

4. The brush head assembly of claim 3, wherein a limit
shaft is arranged at the fulcrum force-receiving part
at the middle part of the locking cylinder, the limit
shaft limits the locking cylinder in the lock cylinder
assembly cavity without falling into the shaft center
hole.

5. The brush head assembly of claim 4, wherein the
component main body is provided with a shaft seat
between the front limit table and the snap protrusion;
the limit shaft is installed in the shaft seat.

6. The brush head assembly of claim 1, wherein a filler
is further installed in the tail of the base.

7. The brush head assembly of claim 1, wherein the
brush head assembly comprises a plurality of locking
cylinders; the lock cylinder assembly cavity is formed
between the component main body and the inner
wall of the component assembly cavity, and the
number of the lock cylinder assembly cavities corre-
sponds to that of the locking cylinders, the lock cyl-
inder assembly cavity is communicated with the shaft
center hole; and each locking cylinder is correspond-
ingly assembled into each lock cylinder assembly
cavity.

8. The brush head assembly of claim 1, wherein the
locking cylinder is formed by bending an elastic metal
sheet, the force applying parts at both ends form an
inward folded structure by bending both ends of the
elastic metal sheet; the two sides of the fulcrum
force-receiving part at the middle part form an annu-
lar limit ring; the limit ring enables the locking cylinder
to be embedded in the lock cylinder assembly cavity.

9. An electric toothbrush, comprising a brush head as-
sembly and a handle assembly, wherein the handle
assembly comprises a housing, and a motor, a con-
trol panel and a battery arranged in the housing; a
drive shaft of the motor extends out of the housing;
characterized in that the brush head assembly is
the brush head assembly of any one of claims 1-8,
and the brush head assembly can be inserted at the
drive shaft.
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10. The electric toothbrush of claim 9, wherein the drive
shaft is provided with a lock cylinder mating face
matched with the locking cylinder; the lock cylinder
mating face is provided with one or two grooves
matched with the force applying part of the locking
cylinder.
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