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(54) PRESSURE GENERATOR AND MASSAGER

(57) The present invention discloses a pressure gen-
erator and a massager. The pressure generator includes
a housing with a first opening and a receiving space, a
movable member movably inserted into the receiving
space, and a driving device, configured to drive the mov-
able member to reciprocated move inside the receiving
space so as to generate a negative pressure at the first
opening.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
massaging devices, and in particular to a pressure gen-
erator and a massager.

BACKGROUND

[0002] With the accelerated pace of life, working pres-
sures on people are increased. After daily working, a per-
son may be tired, various portions of a body may ache.
In order to relieve fatigue and soreness, people may take
a variety of massagers to massage the body, such as a
negative pressure massager. The negative pressure
massager may adsorb and relax the skin to relieve the
fatigue and soreness, so as to sooth the body and mind.
However, the negative pressure massager in the related
art may have a complicated structure, and may have a
poor adsorption effect.
[0003] Therefore, the massager in the related art
needs to be improved to avoid the above defects.

SUMMARY

[0004] The present disclosure provides a pressure
generator and a massager which can improve suctioning
effect thereof.
[0005] One aspect of the present disclosure provides
a pressure generator, which includes a housing with a
first opening and a receiving space, a movable member
movably inserted into the receiving space, and a driving
device configured to drive the movable member to recip-
rocated move inside the receiving space so as to gener-
ate a negative pressure at the first opening.
[0006] In at least one embodiment, the movable mem-
ber includes a free end arranged in the receiving space,
and a sealing ring arranged between the housing and
the free end, the sealing ring surrounds the free end and
resisting against between the free end and the housing.
[0007] In at least one embodiment, the free end defines
a sealing slot configured to receive the sealing ring.
[0008] In at least one embodiment, the sealing ring in-
cludes an arc-shaped part and two fixing parts extending
from two opposite sides of the arc-shaped part respec-
tively, the two fixing parts are arranged at interval along
a moving direction of the free end and extended toward
the sealing ring, the arc-shaped part, the two fixing parts
and the free end cooperate to define a space, and the
arc-shaped part is configured to be deformed into the
space.
[0009] In at least one embodiment, the pressure gen-
erator further includes a massaging member, the mas-
saging member includes a connecting part connected to
a side of the free end facing the first opening, and at least
one massaging part arranged on the connecting part
away from the free end and configured to partially extend

out of the housing through the first opening.
[0010] In at least one embodiment, the movable mem-
ber is configured to separate the housing into a first cham-
ber communicating with the first opening and a second
chamber, and the movable member further includes a
unidirectional exhaust structure configured to communi-
cate the first chamber with the second chamber unidirec-
tionally.
[0011] In at least one embodiment, the unidirectional
exhaust structure includes at least one exhaust hole run-
ning through the free end to communicate the first cham-
ber with the second chamber, and a vent plug arranged
on the free end and configured to cover the at least one
exhaust hole away from the first chamber.
[0012] In at least one embodiment, the vent plug in-
cludes a main part arranged on a side of the free end
away from the first opening, and at least one covering
part made of elastic material, the at least one covering
part is capable of being deformed to cover or open the
at least one exhaust hole; or the vent plug includes a
main part arranged on a side of the free end away from
the first opening and defining at least one through hole
communicating with the at least one exhaust hole, and
at least one surrounding wall extending away from the
main part and surrounding the at least one through hole
respectively, the at least one surrounding wall is made
of elastic material and capable of being deformed to close
or open the at least one through hole.
[0013] In at least one embodiment, the housing in-
cludes a rigid part with a second opening, and an absorb-
ing member with the first opening arranged on an end of
the absorbing member away from the second opening,
the movable member is arranged inside the rigid part,
the absorbing member is connected to the rigid part at
the second opening and defines an air passage commu-
nicating with the second opening.
[0014] In at least one embodiment, a gap is defined
between the movable member and an inner wall of the
housing, the gap is not greater than 0.1mm.
[0015] In at least one embodiment, the pressure gen-
erator includes a protective sleeve made of a cushioning
material and configured to sleeve an outside of the hous-
ing, the protective sleeve defines a third opening com-
municated to the first opening.
[0016] In at least one embodiment, the protective
sleeve and the housing are spaced apart from each other
to define a sound insulation space.
[0017] In at least one embodiment, the movable mem-
ber includes a driving end connected to the driving de-
vice, and a free end connected to the driving end, and
the free end defines a cavity communicated to the re-
ceiving space.
[0018] In at least one embodiment, at least one mas-
saging protrusion is arranged on a side of the movable
member facing the first opening, the at least one mas-
saging protrusion at least partially extends out of the first
opening; and/or the pressure generator includes a heat-
ing coil or a semiconductor refrigeration sheet arranged
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on the housing to adjust temperature at the first opening.
[0019] Another aspect of the present disclosure pro-
vides a massager, including: a support shell defining a
fourth opening, and the pressure generator as described
above. The pressure generator is mounted in the support
shell. The fourth opening is communicated to the first
opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a structural schematic view of a massager
according to an embodiment of the present disclo-
sure.
FIG. 2 is a cross-sectional view of the massager as
shown in FIG. 1.
FIG. 3 is an exploded view of a pressure generator
as shown in FIG. 1 according to a first embodiment
of the present disclosure.
FIG. 4 is a structural schematic view of the pressure
generator as shown in FIG. 3 in an assembled state.
FIG. 5 is a cross-sectional view of the pressure gen-
erator as shown in FIG. 4.
FIG. 6 is an enlarged view of a portion A as shown
in FIG. 5.
FIG. 7 is a structural schematic view of a part of a
pressure generator as shown in FIG. 1 according to
a second embodiment of the present disclosure.
FIG. 8 is a structural schematic view of a massaging
member and a sealing ring as shown in FIG. 7.
FIG. 9 is a structural schematic view of a pressure
generator as shown in FIG. 1 according to a third
embodiment of the present disclosure.
FIG. 10 is a structural schematic view of a vent plug
as shown in FIG. 9.
FIG. 11 is a structural schematic view of the pressure
generator as shown in FIG. 9 in an assembled state.
FIG. 12 is a cross-sectional view of the pressure gen-
erator as shown in FIG. 11.
FIG. 13 is a structural schematic view of a pressure
generator according to a fourth embodiment of the
present disclosure as shown in FIG. 1.
FIG. 14 is a structural schematic view of a vent plug
as shown in FIG. 13.
FIG. 15 is a bottom plan view of the vent plug as
shown in FIG. 14.
FIG. 16 is a structural schematic view of the mas-
saging member and the sealing ring of the pressure
generator having a unidirectional exhaust structure
according to an embodiment of the present disclo-
sure.
FIG. 17 is a structural schematic view of a massager
according to another embodiment of the present dis-
closure.
FIG. 18 is a structural schematic view of a pressure
generator as shown in FIG. 17 according to a fifth
embodiment of the present disclosure.

FIG. 19 is an exploded view of the pressure gener-
ator as shown in FIG. 18.
FIG. 20 is a cross-sectional view of the pressure gen-
erator as shown in FIG. 18.
FIG. 21 is an enlarged view of a portion B as shown
in FIG. 18 according to an embodiment of the present
disclosure.
FIG. 22 is an enlarged view of a portion B as shown
in FIG. 18 according to another embodiment of the
present disclosure.
FIG. 23 is a cross-sectional view of a pressure gen-
erator as shown in FIG. 17 according to a sixth em-
bodiment of the present disclosure.
FIG. 24 is a cross-sectional view of a pressure gen-
erator as shown in FIG. 17 according to a seventh
embodiment of the present disclosure.
FIG. 25 is a cross-sectional view of the pressure gen-
erator as shown in FIG. 24.
FIG. 26 is a structural schematic view of a pressure
generator as shown in FIG. 17 according to an eighth
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0021] Technical solutions in the embodiments of the
present disclosure will be clearly and completely de-
scribed below by referring to the accompanying drawings
in the embodiments of the present disclosure. Obviously,
the described embodiments are only a part of, but not all
of, the embodiments of the present disclosure. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments in the present disclo-
sure and without making creative work shall fall within
the scope of the present disclosure.
[0022] As shown in FIGS. 1 and 2, the present disclo-
sure provides a massager 100. The massager 100 is
configured to massage a body of a user, especially to
massage sensitive portions of the body. The massager
100 may generate a negative pressure to massage and
stimulate the sensitive portions.
[0023] The massager 1 may include a support shell
20, a pressure generator 30 arranged inside the support
shell 20, and a battery (not labelled) arranged inside the
support shell 20. The battery is configured to provide
power to the pressure generator 30. A flexible sleeve 10
may be arranged to sleeve on an outside of the support
shell 20, and the flexible sleeve 10 is configured to con-
tact the human body. The flexible sleeve 10 defines an
adsorption port 11, and a periphery of a wall of the ad-
sorption port 11 is configured to contact a skin of the
human body. The support shell 20 defines a fourth open-
ing 21 communicated to the adsorption port 11. Periodic
alternating positive and negative pressures generated
by the pressure generator 30 may be conducted to the
skin through the third opening 21 to stimulate the skin
and achieve a massaging effect.
[0024] The flexible sleeve 10 may be made of a skin-
friendly material, such as silicon, to improve the user ex-
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perience.
[0025] The pressure generator 30 may be implement-
ed by taking specific structures shown in the following
embodiments.

Embodiment I

[0026] Referring to FIGS. 3 to 6, a pressure generator
30a includes a housing 31 with a first opening 3131 and
a receiving space 3132, a movable member 33 (such as
a piston) arranged inside the housing 31, and a driving
device 35 configured to drive the movable member 33 to
reciprocated move inside the housing 31 so as to gen-
erate a negative pressure at the first opening 3131. The
movable member 33 is configured to separate the receiv-
ing space 3132 of the housing 31 into a first chamber
3133 and a second chamber 3134. The first chamber
3133 is communicated with the first opening 3131. When
in use, the first opening 3131 is attached to human body,
and the driving device 35 is configured to drive the mov-
able member 33 to move away from the first opening
3131 so that a volume of the first chamber 3133 is in-
creased and the negative pressure is generated at the
first opening 3131. Therefore, the first opening 3131 can
be sucked onto the human body under the negative pres-
sure.
[0027] The housing 31 includes a rigid part 311 with a
second opening 3111, and an absorbing member 313
which is flexible. The movable member 33 is arranged
inside the rigid part 311. The absorbing member 313 is
connected to the rigid part 311 at the second opening
3111. The absorbing member 313 defines an air passage
3135 communicating with the second opening 3111 and
the first opening 3131. The first opening 3131 is formed
at an end of the air passage 3135 away from the second
opening 3111.
[0028] In at least one embodiment, the rigid part 311
and the absorbing member 313 are integrally formed. It
should be understood that, in at least one another em-
bodiment, the rigid part 311 and the absorbing member
313 are formed independently, and the absorbing mem-
ber 313 can be connected to the rigid part 311 by any
suitable structures, such as adhesive glues.
[0029] Referring to FIG. 5, the rigid part 311 includes
a first chamber wall 3113 extending along a moving di-
rection of the movable member 33 and surrounding the
second opening 3111, and a second chamber wall 3115
connected to an end of the first chamber wall 3113 away
from the second opening 3111. A driving end 333 of the
moveable member 33 is configured to movably extend
through the second chamber wall 3115 and connect the
movable member 33 with the driving device 35. The driv-
ing device 35 is configured to drive the driving end 333
to move so as to bring the movable member 33 to recip-
rocated move inside the housing 31.
[0030] Referring to FIG. 5, a self-lubricating sleeve 335
is arranged between the driving end 333 and the second
chamber wall 3115, so that the driving end 333 may mov-

ably extend through the second chamber wall 3115,
which facilitates reducing a fiction between the driving
end 333 and the second chamber wall 3115 when the
driving end 333 moves relative to the second chamber
wall 3115.
[0031] In at least one embodiment, the second cham-
ber wall 3115 defines at least one vent hole 3117. Re-
ferring to FIG. 3, the number of the at least one vent hole
3117 is multiple. In at least one embodiment, the at least
one vent hole 3117 is configured to run through the sec-
ond chamber wall 3115. Through such arrangement, air
can be vented outside of the housing 31 through the at
least one vent hole 3117 when the movable member 33
moves away from the first opening 3131. Therefore, a
resistance of the movable member 33 moving away from
the first opening 3131 is reduced. Preferably, the at least
one vent hole 3117 is configured to run through the sec-
ond chamber wall 3115 along the moving direction of the
movable member 33.
[0032] The movable member 33 further includes a free
end 331 connected to the driving end 333, and a sealing
ring 332 surrounding the free end 331. The sealing ring
332 is configured to resist against between the free end
331 and the chamber wall of the housing 31 to ensure a
sealing performance. In detail, the sealing ring 332 is
configured to resist against between the free end 331
and the first chamber wall 3113 of the housing 31. There-
fore, air is prevented from running between the first cham-
ber 3133 the second chamber 3134.
[0033] The driving end 333 is fixedly connected to the
free end 331, so that a movement of the driving end 333
can bring the movable member 33 to reciprocated move
inside the housing 31.
[0034] In at least one embodiment, the free end 331
defines a sealing slot 3311 on an outer wall thereof, and
the sealing ring 332 is at least partially arranged inside
the sealing slot 3311.
[0035] In at least one embodiment, the sealing ring 332
includes an arc-shaped part 3321 and two fixing parts
3323 arranged on two opposite sides of the arc-shaped
part 3321 respectively. The arc-shaped part 3321 is
spaced from the free end 331. The two fixing parts 3323
are arranged at interval along the moving direction of the
movable member 33 and extended toward the sealing
slot 3311 and received in the sealing slot 3311. The arc-
shaped part 3321 together with the two fixing parts 3323
and the free end 331 defines a space 3325. The arc-
shaped part 3321 can be deformed into the space 3325
so as to avoid jam during reciprocated moving of the mov-
able member 33. It should be understood that, in at least
one embodiment, the sealing ring 332 can be an O-
shaped sealing ring, such as a traditional rubber sealing
ring.
[0036] Referring to FIG. 6, in at least one embodiment,
a center of curvature of the arc-shaped part 3321 is lo-
cated at a position facing the space 3325, which facilitate
the deformation of the arc-shaped part 3321 to move into
the space 3325.
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[0037] The driving device 35 includes a transmission
assembly 351 and a motor 353. The motor 353 is con-
figured to connect to the driving end 333 through the
transmission assembly 351. The transmission assembly
351 can be any one of an eccentric transmission struc-
ture, a cam and a ball screw.
[0038] In at least one embodiment, the transmission
assembly 351 has an eccentric transmission structure
and includes an eccentric member 3511 and a connect-
ing rod 3513. The eccentric member 3511 is connected
to the motor 353, and the connecting rod 3513 is hinged
with the driving end 33. When the pressure generator
30a is in use, the motor 353 is configured to drive the
movable member 33 to reciprocated move inside the
housing 31 through the eccentric member 3511, the con-
necting rod 3513, and the driving end 33.

Embodiment II

[0039] Referring to FIGS. 7 and 8, a second embodi-
ment of the present disclosure provides a pressure gen-
erator 30b. The difference between the pressure gener-
ator 30b of the second embodiment and the pressure
generator 30a of the first embodiment is that the pressure
generator 30b of the second embodiment further includes
a massaging member 37. The massaging member 37
includes a connecting part 371 connected to a side of
the free end 331 facing the first opening 3131 and at least
one massaging protrusion 373 extending away from the
connecting part 371. The at least one massaging protru-
sion 373 is configured to partially extend out of the hous-
ing 31 through the first opening 3131. In at least one
embodiment, when the movable member 33 moves to-
ward the first opening 3131 and moves to a position clos-
est to the first opening 3131, the at least one massaging
protrusion 373 at least partially extends out of the housing
31 so as to massage human body, thus improving user
experience.
[0040] In at least one embodiment, the massaging
member 37 and the sealing ring 332 are integrally formed.
A periphery of the connecting part 371 is connected with
the sealing ring 332. It should be understood that, in at
least one embodiment, the massaging member 37 and
the sealing ring 332 can be two independent components
and the massaging member 37 can be connected to the
free end 331 of the movable member 33 with any suitable
structures, such as adhesive glues.

Embodiment III

[0041] Referring to FIGS. 9 to 12, a third embodiment
of the present disclosure provides a pressure generator
30c. The difference between the pressure generator 30c
of the third embodiment and the pressure generator 30a
of the first embodiment is that the movable member 33’
of pressure generator 30c further includes a unidirection-
al exhaust structure 39 communicating with the first
chamber 3133 and the second chamber 3134. When the

movable member 33’ moves towards the first opening
3131, the unidirectional exhaust structure 39 is config-
ured to communicate the first chamber 3133 with the sec-
ond chamber 3134 under the air pressure in the first
chamber 3133; when the movable member 33’ moves
away from the first opening 3131, the unidirectional ex-
haust structure 39 is configured to block the communi-
cation between the first chamber 3133 and the second
chamber 3134 under the air pressure in the second
chamber 3134. By setting the unidirectional exhaust
structure 39, when the movable member 33’ moves away
from the first opening 3131, negative pressure is gener-
ated at the first opening 3131; when the movable member
33’ moves towards the first opening 3131, air in the first
chamber 3133 can be exhausted to the second chamber
3134 through the unidirectional exhaust structure 39, and
the second chamber 3134 is communicated with the out-
side. Thus, the resistance during the movement of the
movable member 33’ can be reduced.
[0042] The unidirectional exhaust structure 39 in-
cludes at least one exhaust hole 391 running through the
free end 331 of the movable member 33’ to communicate
the first chamber 3133 with the second chamber 3134,
and a vent plug 393 arranged on a side of the free end
331 away from the first chamber 3133 and configured to
cover the at least one exhaust hole 391. When the mov-
able member 33’ moves towards the first opening 3131,
the vent plug 393 is configured to move to open the ex-
haust hole 391 so that the first chamber 3133 communi-
cates with the second chamber 3134 through the exhaust
hole 391 under the air pressure in the first chamber 3133.
When the movable member 33’ moves away from the
first opening 3131, the vent plug 393 is configured to
block the communication between the first chamber 3133
and the second chamber 3134 under the air pressure in
the second chamber 3134.
[0043] Referring to FIGS. 10 and 12, the vent plug 393
is an annular sheet. In at least one embodiment, the vent
plug 393 can be deformed. For example, the vent plug
393 can be made of silicon material to make the vent
plug 393 flexible and soft. In detail, referring to FIG. 10,
the vent plug 393 includes a main part 3931 arranged on
the side of the free end 331 of the movable member 33’
away from the first opening 3131 and at least one cov-
ering part 3933 configured to cover the at least one ex-
haust hole 391. The main part 3931 defines at least one
through hole 3932. The covering part 3933 is extended
from the main part 3931 into the at least one through hole
3932 respectively. In at least one embodiment, the cov-
ering part 3933 can move relative to the main part 3931.
[0044] When the movable member 33’ moves away
from the first opening 3131, the volume of the first cham-
ber 3133 is increased to decrease the air pressure in the
first chamber 3133 (a difference between the air pressure
in the first chamber 3133 and the air pressure in the sec-
ond chamber 3134 is not sufficient to prevent a deforma-
tion of the covering part 3933), therefore, the negative
pressure is generated at the first opening 3131 to gen-
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erate a suction force applied on human body. At the same
time, the covering part 3933 covers the at least one ex-
haust hole 391 to block the communication between the
first chamber 3133 and the second chamber 3134 under
the negative pressure. With the volume of the first cham-
ber 3133 getting bigger, the negative pressure getting
bigger, which forces the covering part 3933 to remain
covering the at least one exhaust hole 391 to keep block-
ing the communication between the first chamber 3133
and the second chamber 3134. Therefore, the first open-
ing 3131 remains at a suction state.
[0045] When the movable member 33’ moves towards
the first opening 3131, the volume of the first chamber
3133 is decreased to decrease the negative pressure.
The movable member 33’ compresses air in the first
chamber 3133 to increase the air pressure in the first
chamber 3133. When a difference between the air pres-
sure in the first chamber 3133 and the air pressure in the
second chamber 3134 is greater enough to deform the
covering part 3933 to open the at least one exhaust hole
391, air is vented from the first chamber 3133 to the sec-
ond chamber 3134 to reduce the movement resistance
of the movable member 33’.
[0046] In at least one embodiment, the main part 3931
can be connected to the free end 331 of the movable
member 33’ by adhesive glues.
[0047] In at least one embodiment, referring to FIGS.
9 and 10, the number of the at least one exhaust hole
391 is multiple. Correspondingly, the number of the at
least one through hole 3932 and the number of the at
least one covering part 3933 are multiple.
[0048] In at least one embodiment, referring to FIGS.
12 and 13, a heating coil 38 or a semiconductor refriger-
ation sheet 38 is arranged on the rigid part 311. In detail,
the heating coil 38 or the semiconductor refrigeration
sheet 38 are arranged on an outer side of the first cham-
ber wall 3113. In at least one embodiment, the semicon-
ductor refrigeration sheet 38 includes a hot end and a
cold end opposite to the hot end. The hot end or the cold
end can be attached to the first chamber wall 3113 so as
to adjust a temperature of the absorbing member 313,
thereby improving user’s experiences. It should be un-
derstood that, in at least one embodiment, the semicon-
ductor refrigeration sheet 38 can be replaced with the
heating coil 38.
[0049] The sealing ring 332’ can be a general O-
shaped sealing ring, such as a rubber sealing ring. It
should be understood that, in at least one embodiment,
the sealing ring 332’ can be the sealing ring 332 de-
scribed in the first embodiment. That is, the sealing ring
332’ can include the arc-shaped part 3321 and two fixing
parts 3323 arranged two opposite sides of the arc-
shaped part 3321 respectively. The two fixing parts 3323
are arranged at interval along the moving direction of the
movable member and extended toward sealing slot 3311
and received in the sealing slot 3311 and received in the
sealing slot 3311. The arc-shaped part 3321 together
with the two fixing parts 3323 and the free end 331 defines

a space 3325. The arc-shaped part 3321 can be de-
formed into the space 3325.

Embodiment IV

[0050] Referring to FIGS. 13 to 15, a fourth embodi-
ment of the present disclosure provides a pressure gen-
erator 30d. The difference between the pressure gener-
ator 30d of the fourth embodiment and the pressure gen-
erator 30c of the third embodiment is that a structure of
the vent plug 393’ is different from that of the vent plug
393. The vent plug 393’ includes a main part 3931’ ar-
ranged on the side of the free end 331 of the movable
member 33’ away from the first opening 3131 and at least
one surrounding wall 3935 extending away from the main
part 3931’. The main part 3931’ defines at least one
through hole 3932’ corresponding to the at least one ex-
haust hole 391. The through holes 3932’ is configured to
communicate with the at least one exhaust hole 391. The
at least one surrounding wall 3935 is configured to sur-
round the at least one through hole 3932’ respectively,
and extend toward the second chamber 3134. Each of
the at least one surrounding wall 3935 defines an air
channel 3937 communicating with a corresponding
through hole 3932’. The surrounding wall 3935 is made
of elastic material and configured to be deformed to open
or close (or substantially close) the air channel 3937.
[0051] When the movable member 33" moves away
from the first opening 3131, the volume of the first cham-
ber 3133 is increased to decrease the air pressure in the
first chamber 3133 (a difference between the air pressure
in the first chamber 3133 and the air pressure in the sec-
ond chamber 3134 is not sufficient to prevent a deforma-
tion of the surrounding wall 3935), therefore, negative
pressure is generated at the first opening 3131 to gen-
erate a suction force applied on human body. At the same
time, the surrounding wall 3935 closes to block the com-
munication between the first chamber 3133 and the sec-
ond chamber 3134 under the negative pressure. With
the volume of the first chamber 3133 getting bigger, the
negative pressure getting bigger, which forces the sur-
rounding wall 3935 to remain blocking the communica-
tion between the first chamber 3133 and the second
chamber 3134. Therefore, the first opening 3131 remains
at the suction state.
[0052] When the movable member 33" moves toward
the first opening 3131, the volume of the first chamber
3133 is decreased to decrease the negative pressure.
The moveable member 33 compresses air in the first
chamber 3133 to increase the air pressure in the first
chamber 3133. When a difference between the air pres-
sure in the first chamber 3133 and the air pressure in the
second chamber 3134 (the air pressure in the first cham-
ber 3133 is greater than the air pressure in the second
chamber 3134) is greater enough to make the surround-
ing wall 3935 deform to open the air channel 3937, the
at least one air channel 3937 is communicated the first
chamber 3133 through the at least one through holes
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3932 and the at least one exhaust hole 391 with the sec-
ond chamber 3134, therefore, air can be vented from the
first chamber 3133 to the second chamber 3134 to reduce
the movement resistance of the movable member 33".
[0053] It should be understood that, the unidirectional
exhaust structure of the present disclosure is not limited
to the unidirectional exhaust structure 39 described in
the third embodiment and the fourth embodiment. For
example, the unidirectional exhaust structure 39 can be
a one-way valve extending through the free end 331. The
vent plug 393, 393’ described in the third embodiment
and the fourth embodiment can be a flat plate structure
made of rigid material, and the vent plug can be connect-
ed to the free end 331 through a spring. When the air
pressure in the first chamber 3133 is greater enough to
make the spring deform to open the exhaust hole 391.
When the movable member 33 moves away from the first
opening 3131, the volume of the first chamber 3133 gets
bigger to decrease the air pressure in the first chamber
3133, the vent plug 35 blocks the exhaust hole 391 to
block the communication between the first chamber 3133
and the second chamber 3134. Along with the volume of
the first chamber 3133 gets bigger, the negative pressure
gets bigger, which forces the vent plug 35 to remain
blocking the exhaust hole 391.
[0054] The negative pressure generator with the uni-
directional exhaust structure is not limited to the negative
pressure generator shown in the third and fourth embod-
iments. Referring to FIG. 16, the negative pressure gen-
erator with the unidirectional exhaust structure can fur-
ther includes the massaging member 37 as shown in
FIG. 8. The massaging member 37 includes the connect-
ing part 371 connected to a side of the free end 331 of
the movable member 33 facing the first opening 3131
and the massaging protrusions 373 extending away from
the connecting part 371. The massaging protrusions 373
is configured to be capable of at least partially extending
out of the housing 31 through the first opening 3131. In
order to make the first chamber 3133 and the second
chamber 3134 communicate with each other, the con-
necting part 371 defines at least one air hole 3711 com-
municating with the at least one exhaust hole 391. Addi-
tionally, referring to FIG. 16, the massaging member 37
can be integrally formed with the sealing ring 332 with
an outer edge of the connecting part 371 connected with
the sealing ring 332.
[0055] It should be understood that, the driving device
is not limited to the driving device 35 shown in the first
to fourth embodiments. For example, the driving device
can be an electromagnetic driver. The electromagnetic
driver includes a first magnetic component and a second
magnetic component connected to the transmission
member. One of the first magnetic component and the
second magnetic component is a coil, and the other one
of the first magnetic component and the second magnetic
component is a magnet. When the coil is energized, in-
teraction force between the first magnetic component
and the second magnetic component can drive the mov-

able member to reciprocated move.
[0056] The magnet can be a permanent magnet or an
electromagnet.
[0057] As shown in FIG. 17, the present disclosure pro-
vides a massager 100’. The massager 100’ is configured
to massage a body of a user, especially to massage sen-
sitive portions of the body. The massager 100’ may gen-
erate a negative pressure to massage and stimulate the
sensitive portions.
[0058] The massager 100’ may include a support shell
20, a pressure generator 30 arranged inside the support
shell 20, and a battery 40 arranged inside the support
shell 20. The battery 40 is configured to provide power
to the pressure generator 30. A flexible sleeve 10 may
be arranged to sleeve an outside of the support shell 20,
and the flexible sleeve 10 is configured to contact the
human body. The flexible sleeve 10 defines an adsorp-
tion port 11, and a periphery of a wall of the adsorption
port 11 is configured to contact a skin of the user. The
support shell 20 defines a third opening 200 communi-
cated to the adsorption port 11. Periodic alternating pos-
itive and negative pressures generated by the pressure
generator 30 may be conducted to the skin through the
third opening 200 to stimulate the skin and achieve a
massaging effect.
[0059] The flexible sleeve 10 may be made of a skin-
friendly material, such as silicon, to improve the user ex-
perience.
[0060] The pressure generator 30 may be implement-
ed by taking specific structures shown in the following
embodiments.

Embodiment V

[0061] As shown in FIGS. 18 to 22, a fifth embodiment
of the present disclosure provides a pressure generator
30e. The pressure generator 30e includes a housing 31
defining a receiving space 3132, a movable member 33
movably extending into the receiving space 3132, and a
driving device 35. The driving device 35 is configured to
drive the movable member 33 to move along the receiv-
ing space 3132 reciprocally and linearly. The housing 31
defines a first opening 3131 communicated to the receiv-
ing space 3132. A gap 300 is defined between the mov-
able member 33 and an inner wall of the housing 31.
[0062] In detail, the movable member 33 includes a
free end 331 and a driving end 333. A cavity 3310 is
defined in the free end 331. The free end 331 includes a
bottom wall 3315 connected to the driving end 333 and
a side wall 3313 extending from the bottom wall 3315
toward the first opening 3131. The bottom wall 3315 and
the side wall 3313 cooperatively define the cavity 3310.
The cavity 3310 is communicated to the receiving space
3132. The cavity 3310 allows a volume of the receiving
space 3132 to be increased so that the pressure gener-
ator 30e has a large pressure variation range and a large
pressure variation space. At the same time, the cavity
3310 may increase a contact area between the movable
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member 33 and air in the receiving space 3132, such
that the movable member 33 may be subjected to a uni-
form force while moving, and the movable member 33
may move stably. The driving end 333 includes a trans-
mitting element (not labelled) extended along the moving
direction of the moveably member 33.
[0063] The free end 331 further includes a sleeve ring
334 sleeving the side wall 3313. The sleeve ring 334 is
made of a metal, preferably made of aluminum alloy and
the like. In the present embodiment, the gap 300 is de-
fined between the sleeve ring 334 and the inner wall of
the housing 31. As desired, an outer diameter of the bot-
tom wall 3315 is greater than an outer diameter of the
side wall 3313, thereby forming a limiting stage (not la-
belled) to position the sleeve ring 334. In the present
embodiment, the movable member 33 includes a piston.
[0064] In the present embodiment, the pressure gen-
erator 30e further includes a protective sleeve 32. The
protective sleeve 32 is made of a cushioning material
and sleeved an outside of the housing 31. The protective
sleeve 32 defines a third opening 320 communicated to
the first opening 3131. The protective sleeve 32 is made
of a cushioning material, such as silicone and the like.
As shown in FIG. 17, the protective sleeve 32 is disposed
between the support shell 20 and the housing 31. By
arranging the protective sleeve 32, transmission of vibra-
tion to the outside may be reduced, and on the other
hand, transmission of noise, which is generated due to
the movable member 33 moving while the movable mem-
ber 33 contacts the housing 31, to the outside may be
reduced, such that noise may be reduced.
[0065] Only when the gap 300 is not greater than
0.1mm, a dynamic pressure may be generated at the
third opening 320 and the first opening 3131, i.e., the
negative pressure may be generated at the third opening
320 and the first opening 3131. By defining the gap 300
to be smaller, a larger noise may be prevented while us-
ing the massager 100’, achieving a noise reduction. In
use, the driving device 35 may be arranged to allow the
movable member 33 (such as a piston) to move along a
length direction in the housing 31 reciprocally. When the
adsorption port 11 of the massager 100’ is attached to
the skin, the third opening 320 is covered. The movable
member 33 moving reciprocally may change a volume
of the receiving space 3132 defined by the housing 31.
In this way, an internal air pressure is dynamically
changed, even when the receiving space defined by the
housing 31 generates the alternating positive and nega-
tive pressures. Preferably, the gap 300 is not greater than
0.05 mm.
[0066] In the present embodiment, as shown in FIG.
20, a block 321 is arranged at each of two ends of the
protective sleeve 32, and the block 321 is extended to-
ward the receiving space 3132. Two blocks 321 define
a receiving cavity of the housing 31. The outside of the
housing 31 is sleeved by the protective sleeve 32 for
wrapping, which can further reduce noise. The block 321
may be a convex block, and a plurality of blocks 321 may

be spaced apart from each other and disposed between
the two ends of the protective sleeve 32. Alternatively,
the block 321 may be a ring-shaped wall, and two blocks
321 may be disposed at the two ends of the protective
sleeve 32 respectively.
[0067] As shown in FIG. 22, the protective sleeve 32
and the housing 31 may be spaced apart from each other
to define a sound insulation space 310. The sound insu-
lation space 310 prevents the noise, which is generated
by the reciprocating movement of the movable member
33, from transmitting to the outside, thus further reducing
the noise. As needed, the sound insulation space 310
may preferably be a vacuum, which has a better effect
to reduce the noise.
[0068] The driving device 35 includes a transmission
assembly 351 and a motor 353. The transmission as-
sembly 351 includes an eccentric member 3511 ar-
ranged on a shaft of the motor 353 and a connecting rod
3513. The eccentric member 3511 is movably connected
to the driving end 333 through the connecting rod 3513.
A bearing 3515 may be disposed between the connecting
rod 3513 and the driving end 333, and another bearing
3515 may be disposed between the connecting rod 3513
and the eccentric member 3511. The bearing 3515 is
fixed to the eccentric member 3511 through a screw 3517
to allow the connecting rod 3513 and the eccentric part
32 to rotate stably. The another bearing 3515 is fixed to
a fixed protrusion on the driving end 333 through another
screw 3517 to allow the connecting rod 3513 and the
driving end 333 to rotate stably.

Embodiment VI

[0069] Another embodiment of the present disclosure
further provides a pressure generator 30f. Referring to
FIG. 23, the pressure generator 30f differs from the pres-
sure generator 30e in the above embodiment only in that:
the sleeve ring 334 and the side wall 3313 of the movable
member 33 are configured as a one-piece structure. The
one-piece structure is plastic. Preferably, the sleeve ring
334 and the side wall 3313 are formed as one piece by
injection molding. Other structures of the pressure gen-
erator 30f are the same as those in the fifth embodiment,
and will not be repeated.

Embodiment VII

[0070] As shown in FIGS. 24 and 25, a pressure gen-
erator 30g in the Embodiment VII differs from the pres-
sure generator 30e in the Embodiment V in the following
aspects.
[0071] As shown in FIG. 25, the free end 331 may be
in a shape of a flat plate.
[0072] In the present embodiment, the pressure gen-
erator 30g further includes an absorbing member 313
connected to the housing 31. An end of the absorbing
member 313 defines an adsorbing port 3130. The ad-
sorbing port 3130 is communicated to the first opening
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3131. The periodic alternating positive and negative
pressures may also be generated at the adsorbing port
3130.
[0073] In the present embodiment, the absorbing
member 313 is integrally formed with the housing 31. It
shall be understood that, in other embodiments, the ab-
sorbing member 313 and the housing 31 may be con-
nected by glue or the like. When the absorbing member
313 is arranged in the massager 100’, the absorbing
member 313 may be integrally formed or separately
formed with the flexible sleeve 10.
[0074] The housing 31 includes a first cavity wall 3113
and a second cavity wall 3115. The first cavity wall 3113
is extended in the moving direction of the movable mem-
ber 33 and enclosed to define the first opening 3131. The
second cavity wall 3115 is disposed at an end of the first
cavity wall 3113 away from the first opening 3131. The
gap 300 is defined between the movable member 33 and
the first cavity wall 3113. The second cavity wall 3115 is
movably extended through the driving end 333. The driv-
ing end 333 is connected to the movable member 33 and
the driving device 35, such that the driving device 35 may
drive the driving end 333 to further drive the movable
member 33 to reciprocally move within the housing 31.
[0075] In the present embodiment, the second cavity
wall 3115 defines a leaking hole 3116. The leaking hole
3116 is extended through the second cavity wall 3115
along the moving direction of the movable member 33.
[0076] The driving device 35 includes a transmission
assembly 351 and a motor 353. The motor 353 is con-
nected to the driving end 333 through the transmission
assembly 351. The transmission assembly 351 may be
any one of an eccentric transmission structure, a cam,
and a rolling ball screw.
[0077] In the present embodiment, the transmission
assembly 351 is the eccentric transmission structure.
The transmission assembly 351 includes an eccentric
member 3511 and a connecting rod 3513 that are trans-
mittably connected to each other. The eccentric member
3511 is connected to the motor 353, and the connecting
rod 3513 is connected to the driving end 333.
[0078] When the pressure generator is operating, the
adsorbing port 3130 is placed at a part of the body that
needs massage. The motor 353 is configured to drive
the movable member 33 to reciprocally move in the hous-
ing 31 by driving the eccentric member 3511, the con-
necting rod 3513 and the driving end 333 successively.
In this way, the periodic alternating positive and negative
pressures may be generated at the adsorbing port 3130,
achieving the effect of adsorption and relief.

Embodiment VIII

[0079] As shown in FIG. 26, a difference between a
pressure generator 30h in the Embodiment VIII and the
pressure generator 30g of the Embodiment VII includes
following aspects.
[0080] In the fourth embodiment, a plurality of massag-

ing protrusions 373 may be arranged on a side of the
movable member 33 facing the first opening 3131. While
the movable member 33 is moving reciprocally towards
the first opening 3131, the plurality of massaging protru-
sions 373 may at least partially protrude out of the ad-
sorbing port 3130. In detail, when the movable member
33 moves towards the first opening 3131 to reach a po-
sition closest to the first opening 3131, the plurality of
massaging protrusions 373 may at least partially protrude
out of the adsorbing port 3130. In this way, the plurality
of massaging protrusions 373 may massage the body.
[0081] To be noted that, a structure of the driving de-
vice 35 is not limited to the structure shown in the fourth
and the fifth embodiment. For example, the driving device
35 may be an electromagnetic drive member. The elec-
tromagnetic drive member includes a first magnetic
member and a second magnetic member connected to
the driving end. One of the first magnetic member and
the second magnetic member includes wires, and the
other of the first magnetic member and the second mag-
netic member includes a magnet. When the wire is con-
ducted, a force between the first magnetic member and
the second magnetic member may drive the movable
member to move reciprocally.
[0082] The above description only describes embodi-
ments of the present disclosure, and is not intended to
limit the present disclosure, various modifications and
changes can be made to the present disclosure. Any
modifications, equivalent substitutions, improvements,
etc. made within the spirit and scope of the present dis-
closure are intended to be included within the scope of
the present disclosure.

Claims

1. A pressure generator (30), comprising:

a housing (31) with a first opening (3131) and a
receiving space (3132);
a movable member (33), movably inserted into
the receiving space (3132); and
a driving device (35), configured to drive the
movable member (33) to reciprocated move in-
side the receiving space (3132) so as to gener-
ate a negative pressure at the first opening
(3131).

2. The pressure generator (30) according to claim 1,
wherein the movable member (33) comprises:

a free end (331) arranged in the receiving space
(3132); and
a sealing ring (332) arranged between the hous-
ing (31) and the free end (331), the sealing ring
(332) surrounding the free end (331) and resist-
ing against between the free end (331) and the
housing (31).
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3. The pressure generator (30) according to claim 2,
wherein the free end (331) defines a sealing slot
(3311) configured to receive the sealing ring (332).

4. The pressure generator (30) according to claim 3,
wherein the sealing ring (332) comprises:

an arc-shaped part (3321); and
two fixing parts (3323) extending from two op-
posite sides of the arc-shaped part (3321) re-
spectively, the two fixing parts (3323) being ar-
ranged at interval along a moving direction of
the free end (331) and extended toward the seal-
ing ring (332), the arc-shaped part (3321), the
two fixing parts (3323) and the free end (331)
cooperating to define a space (3325), and the
arc-shaped part (3321) being configured to be
deformed into the space (3325).

5. The pressure generator (30) according to claim 2,
wherein further comprising a massaging member
(37), the massaging member (37) comprising:

a connecting part (371) connected to a side of
the free end (331) facing the first opening (3131);
and
at least one massaging part (373) arranged on
the connecting part (371) away from the free end
(331) and configured to partially extend out of
the housing (31) through the first opening
(3131).

6. The pressure generator (30) according to claim 2,
wherein, the movable member (33) is configured to
separate the housing (31) into a first chamber (3313)
communicating with the first opening (3131) and a
second chamber (3134); and
the movable member (33) further comprises a uni-
directional exhaust structure (39) configured to com-
municate the first chamber (3313) with the second
chamber (3134) unidirectionally.

7. The pressure generator (30) according to claim 6,
wherein the unidirectional exhaust structure (39)
comprises:

at least one exhaust hole (391) running through
the free end (331) to communicate the first
chamber (3313) with the second chamber
(3134); and
a vent plug (393) arranged on the free end (331)
and configured to cover the at least one exhaust
hole (391) away from the first chamber (3313).

8. The pressure generator (30) according to claim7,
wherein

the vent plug (393) comprises:

a main part (3931) arranged on a side of the
free end (331) away from the first opening
(3131); and
at least one covering part (3933) made of
elastic material, the at least one covering
part (3933) being capable of being de-
formed to cover or open the at least one
exhaust hole (391);

or
the vent plug (393) comprises:

a main part (3931) arranged on a side of the
free end (331) away from the first opening
(3131) and defining at least one through
hole (3932) communicating with the at least
one exhaust hole (391); and
at least one surrounding wall (3935) extend-
ing away from the main part (3931) and sur-
rounding the at least one through hole
(3932) respectively, the at least one sur-
rounding wall (3935) being made of elastic
material and capable of being deformed to
close or open the at least one through hole
(3932).

9. The pressure generator (30) according to claim 2,
wherein the housing (31) comprises:

a rigid part (311) with a second opening (3111),
the movable member (33) being arranged inside
the rigid part (311); and
an absorbing member (313) with the first open-
ing (3131) arranged on an end of the absorbing
member (313) away from the second opening
(3111), the absorbing member (313) being con-
nected to the rigid part (311) at the second open-
ing (3111) and defining an air passage (3135)
communicating with the second opening (3111).

10. The pressure generator (30) according to claim 1,
wherein a gap (300) is defined between the movable
member (33) and an inner wall of the housing (31),
the gap (300) being not greater than 0.1mm.

11. The pressure generator (30) according to claim 10,
wherein further comprising a protective sleeve (32)
made of a cushioning material and configured to
sleeve an outside of the housing (31), the protective
sleeve (32) defining a third opening (320) communi-
cated to the first opening (3131).

12. The pressure generator (30) according to claim 11,
wherein the protective sleeve (32) and the housing
(31) are spaced apart from each other to define a
sound insulation space (310).

13. The pressure generator (30) according to claim 10,
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wherein the movable member (33) comprises:

a driving end (333) connected to the driving de-
vice (35); and
a free end (331) connected to the driving end
(333), and the free end (331) defining a cavity
(3310) communicated to the receiving space
(3132).

14. The pressure generator (30) according to claim 1,
wherein at least one massaging protrusion (373) is
arranged on a side of the movable member (33) fac-
ing the first opening (3131), the at least one mas-
saging protrusion (373) at least partially extending
out of the first opening (3131); and/or the pressure
generator (30) comprises a heating coil (38) or a
semiconductor refrigeration sheet (38) arranged on
the housing (31) to adjust temperature at the first
opening (3131).

15. A massager (100), comprising a support shell (20)
defining a fourth opening (21), and a pressure gen-
erator (30) of any one of claims 1 to 14; wherein, the
pressure generator (30) is mounted in the support
shell (20); and
the fourth opening (21) is communicated to the first
opening (3131).
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