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(54) MICRO-BUBBLE SPRAY HEAD AND WASHING DEVICE WITH SAME

(57) A micro-bubble spray head and a washing de-
vice with the same. The microbubble spray head com-
prises an integrated nozzle (521) and a microbubble filter
bag (522) fixed in the outlet end (212) of the integrated
nozzle (521), and a Venturi tube structure is formed in
the integrated nozzle (521), and a suction port (216) is
provided with the integrated nozzle (521), so that the air
is sucked into the integrated nozzle (521) through the
suction port (216) by means of a negative pressure made
by the Venturi tube structure, and mixed with the water
flow in the integrated nozzle (521) to produce bubble wa-
ter; the microbubble filter bag (522) comprises an open-
ing (223), a bottom (221) and a side wall between the
opening (223) and the bottom (221), the opening (223)
faces the venturi tube structure, and a outlet space (524)
is formed between the side wall (222) and the inner wall
(212a) of the outlet end (212), so that the bubble water
can pass through the side wall (222) and the bottom (221)
to form microbubble water. Not only the bottom portion
(221) of the microbubble filter bag (522) participates in
mixing and cutting of the bubble water, but also the side
walls (222) of the larger area of the micro-bubble filter
bag (522) also participate in mixing and cutting of the

bubble water, so that the yield of the microbubble water
of the microbubble spray head can be significantly in-
creased.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from the
following Chinese patent applications for invention:

Chinese patent application for invention with the ap-
plication No. "201911399452.0" filed on December
30, 2019;

Chinese patent application for invention with the ap-
plication No. "201911229872.4" filed on December
4, 2019; and

Chinese patent application for invention with the ap-
plication No. "201911348666.5" filed on December
24, 2019. The contents of these applications are in-
corporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present disclosure relates to a micro-bub-
ble generation device, and specifically relate to a micro-
bubble spray head and a washing apparatus having the
micro-bubble spray head.

BACKGROUND OF THE INVENTION

[0003] Micro-bubbles usually refer to tiny bubbles with
a diameter below 50 micrometers (mm) during bubbles
generation. Micro-bubbles may also be called micro-/na-
no-bubbles, micron-bubbles or nano-bubbles depending
on their ranges of diameter. Due to their low buoyancy
in a liquid, micro-bubbles stay for a longer time in the
liquid. Furthermore, the micro-bubbles will shrink in the
liquid until they finally break up, generating smaller nano-
bubbles. In this process, a rising speed of the bubbles
becomes slow since the bubbles become smaller, thus
resulting in a high melting efficiency. When the micro-
bubbles break up, high-pressure and high-temperature
heat is locally generated, thereby destroying foreign ob-
jects such as organic matters floating in the liquid or ad-
hering to objects. In addition, the shrinkage process of
micro-bubbles is also accompanied by an increase in
negative charges. A peak state of negative charges usu-
ally occurs when the diameter of the micro-bubbles is
1-30 microns, so it is easy for them to adsorb positively
charged foreign matters floating in the liquid. The result
is that the foreign matters are adsorbed by the micro-
bubbles after they are destroyed due to the breaking up
of the micro-bubbles, and then slowly float to a surface
of the liquid. These properties enable the micro-bubbles
to have extremely strong cleaning and purifying abilities.
At present, micro-bubbles have been widely used in
washing apparatuses such as clothing washing ma-
chines.
[0004] In order to produce micro-bubbles, micro-bub-

ble generation devices of different structures have been
developed. For example, Chinese patent application for
invention (CN107321204A) discloses a micro-bubble
generator. The micro-bubble generator includes a shell
with two open ends; a water inflow pipe is connected to
a first end of the shell, and a vortex column, a vortex
column shell, a gas-liquid mixing pipe and a hole mesh
positioned at a second end of the shell are arranged in
sequence inside the shell in a water flow direction. The
gas-liquid mixing pipe is sequentially formed with an ac-
commodation cavity, an air flow part, an acceleration part
and a circulation part that communicate with each other
from head to tail. The vortex column shell and the vortex
column located in the vortex column shell are positioned
in the accommodation cavity; an air inlet is provided on
a pipe wall of the air flow part; an inner wall of the air flow
part protrudes toward the direction of the accommodation
cavity, forming a funnel-shaped protruding part; a slit is
formed between a large mouth end of the funnel-shaped
protruding part and the conical vortex column shell so
that the air entering from the air inlet can enter the air
flow part; an inner diameter of the acceleration part grad-
ually increases toward the direction of the tail. A water
flow flows through the vortex column to form a high-speed
rotating water flow inside the vortex column shell, and
the high-speed rotating water flow flows out from an outlet
of the vortex column shell and then enters a funnel-
shaped space enclosed by the protruding part. Air is
sucked in from the air inlet by a negative pressure formed
around the water flow and mixed with the water flow be-
fore entering the acceleration part. Because of a conical
surface of the vortex column shell and a pressure differ-
ence formed due to the inner diameter of the acceleration
part gradually increasing toward the direction of the tail,
the water flow mixed with a large amount of air (forming
bubble water) flows in an accelerated state, and the bub-
ble water flows to the hole mesh through the circulation
part. The bubble water is cut and mixed by fine holes in
the hole mesh to produce micro-bubble water containing
a large number of micro-bubbles.
[0005] Chinese patent application for invention
(CN107583480A) also discloses a micro-bubble gener-
ator. The micro-bubble generator includes a shell with
two open ends; a water inflow pipe is connected to a first
end of the shell, and a pressurizing pipe, a bubble gen-
eration pipe and a hole mesh positioned at a second end
of the shell are arranged in sequence inside the shell in
a water flow direction. From a first end to a second end,
the bubble generation pipe is sequentially formed with
an accommodation cavity, a gas-liquid mixing part, and
an expansion and guide part. The pressurizing pipe is
received in the accommodation cavity, and the pressu-
rizing pipe has a conical end facing the accommodation
cavity; in the gas-liquid mixing part, a conical gas-liquid
mixing space whose size gradually decreases in a direc-
tion from the first end to the second end is formed; and
an expansion and guide space whose size increases in
the direction from the first end to the second end is formed
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in the expansion and guide part. An air inflow passage
is formed on a pipe wall of the bubble generation pipe, a
gap is formed between an inner wall of the gas-liquid
mixing part and an outer wall of the pressurizing pipe so
as to communicate with the air inflow passage on the
pipe wall of the bubble generation pipe, and a water outlet
of the pressurizing pipe is arranged in a water inlet of the
gas-liquid mixing part. The water flow flows through the
pressurizing pipe and is pressurized to form a high-speed
water flow. The high-speed water flow flows out from the
water outlet of the pressurizing pipe and then enters the
gas-liquid mixing cavity to form a negative pressure in
the gas-liquid mixing cavity. The negative pressure sucks
a large amount of air into the water flow through the air
inflow passage and enables the air and water to mix with
each other to form bubble water. The bubble water flows
from the expansion and guide part to the hole mesh, and
the bubble water is mixed and cut by the fine holes of the
hole mesh to form micro-bubble water.
[0006] The above two kinds of micro-bubble genera-
tors each have at least five independent components: a
shell, a water inflow pipe, a vortex column and a vortex
column shell or a pressurizing pipe, a gas-liquid mixing
pipe or a bubble generation pipe, and a hole mesh. These
components all need to be designed with specific mating
or connection structures so that all these components
can be assembled together and the assembled micro-
bubble generator can work reliably. Therefore, the com-
ponents and structures of such micro-bubble generators
are relatively complicated, and the manufacturing cost is
also high.
[0007] Accordingly, there is a need in the art for a new
technical solution to solve the above problem.

SUMMARY OF THE INVENTION

[0008] In order to solve the above problem in the prior
art, that is, to solve the technical problem that existing
micro-bubble generators have a complicated structure
and the manufacturing cost is high, the present disclo-
sure provides a micro-bubble spray head. In a first em-
bodiment, the micro-bubble spray head includes a one-
piece spray pipe and a micro-bubble filter screen bag
fixed inside an outlet end of the one-piece spray pipe; a
Venturi tube structure is formed in the one-piece spray
pipe, and a suction port is provided on the one-piece
spray pipe, so that air is sucked into the one-piece spray
pipe through the suction port by means of a negative
pressure produced by the Venturi tube structure and mix-
es with a water flow in the one-piece spray pipe to pro-
duce bubble water; the micro-bubble filter screen bag
includes an opening, a bottom and a side wall between
the opening and the bottom; the opening faces the Ven-
turi tube structure, and a water outflow space is formed
between the side wall and an inner wall of the outlet end
so that the bubble water can pass through the side wall
and the bottom to form micro-bubble water.
[0009] In a preferred technical solution of the above

micro-bubble spray head, the micro-bubble filter screen
bag is formed by at least two layers of filter screens.
[0010] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble filter screen
bag is made of a metal filter screen or a macromolecular
material mesh.
[0011] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble filter screen
bag is fixed on the inner wall of the outlet end by a circlip.
[0012] In a preferred technical solution of the above
micro-bubble spray head, the Venturi tube structure is
composed of a diameter-decreased conical passage
part, an at-least-one-stage diameter-decreased conical
passage is formed in the diameter-decreased conical
passage part in a water flow direction, and a spray hole
is arranged at a downstream end of the diameter-de-
creased conical passage part, so that the water flow pres-
surized by the at-least-one-stage diameter-decreased
conical passage can be sprayed from the spray hole and
generate a negative pressure in the one-piece spray
pipe.
[0013] In a preferred technical solution of the above
micro-bubble spray head, when the spray hole is posi-
tioned close to an inlet end of the one-piece spray pipe,
the suction port is positioned close to the spray hole
and/or positioned at the outlet end.
[0014] In a preferred technical solution of the above
micro-bubble spray head, a first suction port and a sec-
ond suction port are provided on the one-piece spray
pipe; the first suction port is positioned close to the spray
hole, and the second suction port is positioned at the
outlet end to help suck in more outside air.
[0015] In a preferred technical solution of the above
micro-bubble spray head, when the spray hole is posi-
tioned close to the outlet end, the suction port is posi-
tioned close to the spray hole.
[0016] In a preferred technical solution of the above
micro-bubble spray head, the Venturi tube structure can
be any one of the following structures: a structure having
a plurality of diameter-decreased conical passages par-
allel to each other in a water flow direction; a structure
having a single throttling hole in the water flow direction;
a structure having a plurality of throttling holes parallel
to each other in the water flow direction; a structure hav-
ing a single passage whose diameter is first decreased
and then increased in the water flow direction; or a struc-
ture having a plurality of passages parallel to each other
in the water flow direction, whose diameter is first de-
creased and then increased.
[0017] It can be understood by those skilled in the art
that in the technical solutions of the present disclosure,
the micro-bubble spray head includes a one-piece spray
pipe and a micro-bubble filter screen bag fixed inside an
outlet end of the one-piece spray pipe. A Venturi tube
structure is formed in the one-piece spray pipe, and a
suction port is provided on the one-piece spray pipe, so
that a large amount of outside air can be sucked into the
one-piece spray pipe through the suction port by means
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of a negative pressure produced by the Venturi tube
structure and mixes with a water flow in the one-piece
spray pipe to produce bubble water. The micro-bubble
filter screen bag includes an opening, a bottom and a
side wall between the opening and the bottom. The open-
ing faces the Venturi tube structure, and a water outflow
space is formed between the side wall and an inner wall
of the outlet end so as to allow the bubble water in the
one-piece spray pipe to pass through the side wall and
bottom of the micro-bubble filter screen bag to form mi-
cro-bubble water. Not only the bottom of the micro-bubble
filter screen bag participates in mixing and cutting the
bubble water, but also the side wall with a larger area
participates in mixing and cutting the bubble water, so
the yield of the micro-bubble water will be significantly
increased. In the technical solutions of the micro-bubble
spray head of the present disclosure, the function of gen-
erating a large amount of micro-bubble water containing
a large number of micro-bubbles is realized by the Venturi
tube structure designed in the one-piece spray pipe and
the micro-bubble filter screen bag fixed inside the outlet
end of the one-piece spray pipe. Therefore, as compared
with the micro-bubble generators having many compo-
nents in the prior art, the micro-bubble spray head of the
present disclosure not only has very good performance
of micro-bubble water generation, but also has the
number of components thereof greatly reduced, thus also
eliminating the need for designing and manufacturing
connection structures between the components and sig-
nificantly reducing the manufacturing cost of the entire
micro-bubble spray head.
[0018] Preferably, the micro-bubble filter screen bag
is formed by at least two layers of filter screens to ensure
the generation of micro-bubbles with a smaller diameter.
[0019] Preferably, the Venturi tube structure can take
different forms; for example, it can either be a diameter-
decreased conical passage part, or any one of the fol-
lowing structures: a structure having a plurality of diam-
eter-decreased conical passages parallel to each other
in the water flow direction; a structure having a single
throttling hole in the water flow direction; a structure hav-
ing a plurality of throttling holes parallel to each other in
the water flow direction; a structure having a single pas-
sage whose diameter is first decreased and then in-
creased in the water flow direction; or a structure having
a plurality of passages parallel to each other in the water
flow direction, whose diameter is first decreased and then
increased.
[0020] In order to solve the above problem in the prior
art, that is, to solve the technical problem that existing
micro-bubble generators have a complicated structure
and the manufacturing cost is high, the present disclo-
sure provides a micro-bubble spray head. In a second
embodiment, the micro-bubble spray head includes a
one-piece spray pipe and a micro-bubble bubbler fixed
at an outlet end of the one-piece spray pipe; a diameter-
decreased conical passage part is arranged in the one-
piece spray pipe, an at-least-one-stage diameter-de-

creased conical passage is formed in the diameter-de-
creased conical passage part in a water flow direction,
and a spray hole is formed at a downstream end of the
diameter-decreased conical passage part; the spray hole
is configured such that after a water flow pressurized by
the at-least-one-stage diameter-decreased conical pas-
sage is sprayed from the spray hole, a negative pressure
is generated in the one-piece spray pipe; a suction port
is provided on the one-piece spray pipe, and the suction
port is positioned close to the spray hole so that air is
sucked into the one-piece spray pipe through the suction
port by means of the negative pressure and mixes with
the water flow to generate bubble water; and the micro-
bubble bubbler includes at least two stages of filter
screens spaced apart from each other by a predeter-
mined distance in the water flow direction to transform
the bubble water into micro-bubble water.
[0021] In a preferred technical solution of the above
micro-bubble spray head, the at-least-one-stage diame-
ter-decreased conical passage includes a first-stage di-
ameter-decreased conical passage and a second-stage
diameter-decreased conical passage.
[0022] In a preferred technical solution of the above
micro-bubble spray head, a flow disturbing part is formed
on an inner wall of the diameter-decreased conical pas-
sage part.
[0023] In a preferred technical solution of the above
micro-bubble spray head, a diameter of the spray hole
is in a range of 0-6mm.
[0024] In a preferred technical solution of the above
micro-bubble spray head, the at least two stages of filter
screens include a first-stage filter screen and a second-
stage filter screen, the first-stage filter screen includes
at least one layer of filter screen, and the number of layers
of the first-stage filter screen is smaller than the number
of layers of the second-stage filter screen.
[0025] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble bubbler in-
cludes a screen bracket to fix the at least two stages of
filter screens together.
[0026] In a preferred technical solution of the above
micro-bubble spray head, the screen bracket is directly
fixed at the outlet end of the one-piece spray pipe.
[0027] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble bubbler also
includes a fixing member, and the screen bracket is fixed
at the outlet end of the one-piece spray pipe through the
fixing member.
[0028] In a preferred technical solution of the above
micro-bubble spray head, at least one of the screen
bracket and the fixing member is provided with an over-
flow opening.
[0029] It can be understood by those skilled in the art
that in the technical solutions of the present disclosure,
the micro-bubble spray head includes a one-piece spray
pipe and a micro-bubble bubbler fixed at an outlet end
of the one-piece spray pipe. A diameter-decreased con-
ical passage part is arranged in the one-piece spray pipe,
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and an at-least-one-stage diameter-decreased conical
passage is formed in the diameter-decreased conical
passage part in a water flow direction. When the water
flow flows through the at-least-one-stage diameter-de-
creased conical passage, the water flow is pressurized
and also accelerated. A spray hole is formed at a down-
stream end of the diameter-decreased conical passage
part. The pressurized water flow will be rapidly sprayed
from the spray hole in an expanded state, thereby gen-
erating a negative pressure in a downstream passage of
the one-piece spray pipe. A suction port is provided on
the one-piece spray pipe, and the suction port is posi-
tioned close to the spray hole; as a result, a large amount
of air is sucked into the one-piece spray pipe from the
outside through the suction port under the action of the
negative pressure and mixes with the water flow to pro-
duce bubble water containing a large number of bubbles.
The micro-bubble bubbler includes at least two stages
of filter screens spaced apart from each other by a pre-
determined distance in the water flow direction, so that
the bubble water can be cut and mixed by each stage of
the filter screen in turn, thus generating micro-bubble wa-
ter containing a large number of micro-bubbles more ef-
fectively. In the technical solutions of the micro-bubble
spray head of the present disclosure, the function of gen-
erating micro-bubbles is realized by the diameter-de-
creased conical passage part designed in the one-piece
spray pipe and the micro-bubble bubbler fixed at the out-
let end of the one-piece spray pipe. Therefore, as com-
pared with the micro-bubble generators having many
components in the prior art, although the micro-bubble
spray head of the present disclosure has a simple struc-
ture and the manufacturing cost is therefore also signif-
icantly reduced, it has very good performance of micro-
bubble generation.
[0030] Preferably, more than one stage of diameter-
decreased conical passage can provide a higher degree
of pressurization and acceleration of the water flow.
[0031] Preferably, the flow disturbing part can help the
water flow mix with the sucked-in air more effectively at
a downstream position by increasing the turbulence of
the water.
[0032] Preferably, the design of the overflow opening
can prevent excess water from flooding the suction port,
thereby preventing a situation in which the micro-bubble
water cannot be produced since the air cannot be sucked
into the one-piece spray pipe due to blockage of the suc-
tion port.
[0033] In order to solve the above problem in the prior
art, that is, to solve the technical problem that existing
micro-bubble generators have a complicated structure
and the manufacturing cost is high, the present disclo-
sure provides a micro-bubble spray head. In a third em-
bodiment, the micro-bubble spray head includes a one-
piece spray pipe and a micro-bubble mesh fixed at an
outlet end of the one-piece spray pipe; a diameter-de-
creased conical passage part is arranged in the one-
piece spray pipe, an at-least-one-stage diameter-de-

creased conical passage is formed in the diameter-de-
creased conical passage part in a water flow direction,
and a spray hole is formed at a downstream end of the
diameter-decreased conical passage part; the spray hole
is configured such that a water flow flowing through the
at-least-one-stage diameter-decreased conical passage
is sprayed from the spray hole and generates a negative
pressure in the one-piece spray pipe; a suction port is
provided on the one-piece spray pipe, and the suction
port is positioned such that air can be sucked into the
one-piece spray pipe through the suction port by means
of the negative pressure and mix with the water flow to
generate bubble water; and the bubble water becomes
micro-bubble water when it passes through the micro-
bubble mesh.
[0034] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble mesh is
sleeved over the outlet end of the one-piece spray pipe
and is fixed on an outer wall of the one-piece spray pipe
through a fixing device.
[0035] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble mesh in-
cludes at least two layers of meshes.
[0036] In a preferred technical solution of the above
micro-bubble spray head, the micro-bubble mesh in-
cludes a metal mesh or a macromolecular material mesh.
[0037] In a preferred technical solution of the above
micro-bubble spray head, the diameter-decreased con-
ical passage part is positioned close to an inlet end of
the one-piece spray pipe, and the suction port is posi-
tioned close to the spray hole.
[0038] In a preferred technical solution of the above
micro-bubble spray head, the diameter-decreased con-
ical passage part is positioned close to an inlet end of
the one-piece spray pipe, and the suction port is posi-
tioned close to the outlet end of the one-piece spray pipe.
[0039] In a preferred technical solution of the above
micro-bubble spray head, the diameter-decreased con-
ical passage part is positioned close to the outlet end of
the one-piece spray pipe, and the suction port is posi-
tioned close to the spray hole.
[0040] In a preferred technical solution of the above
micro-bubble spray head, a flow disturbing part is ar-
ranged on an inner wall of the diameter-decreased con-
ical passage part.
[0041] In a preferred technical solution of the above
micro-bubble spray head, the flow disturbing part is at
least one radial protrusion arranged on the inner wall of
the diameter-decreased conical passage part or at least
one flow disturbing rib extending longitudinally along the
inner wall of the diameter-decreased conical passage
part.
[0042] It can be understood by those skilled in the art
that in the technical solutions of the present disclosure,
the micro-bubble spray head includes a one-piece spray
pipe and a micro-bubble mesh fixed at an outlet end of
the one-piece spray pipe. A diameter-decreased conical
passage part is arranged in the one-piece spray pipe, an
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at-least-one-stage diameter-decreased conical passage
is formed in the diameter-decreased conical passage
part in a water flow direction, and a spray hole is arranged
at a downstream end of the diameter-decreased conical
passage part. The water flow is pressurized (accelerated)
in the at-least-one-stage diameter-decreased conical
passage, and the pressurized water flow is rapidly
sprayed into a downstream passage of the one-piece
spray pipe from the spray hole in an expanded state and
generates a negative pressure in the downstream pas-
sage. A suction port is provided on the one-piece spray
pipe, and the suction port is within an action range of the
negative pressure. Therefore, under the action of the
negative pressure, a large amount of air is sucked into
the one-piece spray pipe from the outside through the
suction port and mixes with the water to produce bubble
water containing a large number of bubbles. The bubble
water is then cut and mixed by the micro-bubble mesh
located at the outlet end of the one-piece spray pipe when
it flows through the micro-bubble mesh, thus producing
micro-bubble water containing a large number of micro-
bubbles. In the technical solutions of the micro-bubble
spray head of the present disclosure, the function of gen-
erating micro-bubbles is realized by the diameter-de-
creased conical passage part designed in the one-piece
spray pipe and the micro-bubble mesh fixed at the outlet
end of the one-piece spray pipe. Therefore, as compared
with the micro-bubble generators having many compo-
nents in the prior art, the micro-bubble spray head of the
present disclosure not only has good performance of mi-
cro-bubble generation, but also has the number of com-
ponents thereof greatly reduced, thus also eliminating
the need for designing and manufacturing connection
structures between the components and significantly re-
ducing the manufacturing cost of the entire micro-bubble
spray head.
[0043] Preferably, a flow disturbing part is provided on
the inner wall of the diameter-decreased conical passage
part. The flow disturbing part can help the water flow mix
with the sucked-in air more effectively at a downstream
position by increasing the turbulence of the water.
[0044] The present disclosure also provides a washing
apparatus, which includes any of the micro-bubble spray
heads as described above, and the micro-bubble spray
head is configured to generate micro-bubble water in the
washing apparatus. The micro-bubble spray head gen-
erates micro-bubble water containing a large number of
micro-bubbles in the washing apparatus, so it can not
only improve the cleaning ability of the washing appara-
tus, but also can reduce the amount of detergent used
and a residual amount of detergent such as in the cloth-
ing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings, in which:

FIG. 1 is a schematic structural view of an example
of a washing apparatus including a micro-bubble
spray head according to the present disclosure;

FIG. 2 is a schematic structural view of another ex-
ample of the washing apparatus including the micro-
bubble spray head according to the present disclo-
sure;

FIG. 3 is a top view of the example of the micro-
bubble spray head of the present disclosure in a first
embodiment;

FIG. 4 is a front view of the example of the micro-
bubble spray head of the present disclosure in the
first embodiment;

FIG. 5 is a cross-sectional view of a first example of
the micro-bubble spray head of the present disclo-
sure in the first embodiment, taken along section line
A-A in FIG. 4;

FIG. 6 is a cross-sectional view of a second example
of the micro-bubble spray head of the present dis-
closure in the first embodiment, taken along section
line A-A in FIG. 4;

FIG. 7 is a cross-sectional view of a third example
of the micro-bubble spray head of the present dis-
closure in the first embodiment, taken along section
line A-A in FIG. 4;

FIG. 8 is a cross-sectional view of a fourth example
of the micro-bubble spray head of the present dis-
closure in the first embodiment, taken along section
line A-A in FIG. 4;

FIG. 9 is a schematic perspective view of an example
of the micro-bubble spray head of the present dis-
closure in a second embodiment;

FIG. 10 is a top view of the example of the micro-
bubble spray head of the present disclosure shown
in FIG. 9 in the second embodiment;

FIG. 11 is a left view of the example of the micro-
bubble spray head of the present disclosure shown
in FIG. 9 in the second embodiment;

FIG. 12 is a front view of the example of the micro-
bubble spray head of the present disclosure shown
in FIG. 9 in the second embodiment;

FIG. 13 is a cross-sectional view of the example of
the micro-bubble spray head of the present disclo-
sure in the second embodiment, taken along section
line A-A in FIG. 12;
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FIG. 14 is a cross-sectional view of the example of
the micro-bubble spray head of the present disclo-
sure in the second embodiment, taken along section
line B-B in FIG. 12;

FIG. 15 is an exploded perspective view of a first
example of the micro-bubble spray head of the
present disclosure in the second embodiment;

FIG. 16 is an exploded perspective view of a second
example of the micro-bubble spray head of the
present disclosure in the second embodiment;

FIG. 17 is a top view of an example of the micro-
bubble spray head of the present disclosure in a third
embodiment;

FIG. 18 is a left view of the example of the micro-
bubble spray head of the present disclosure in the
third embodiment;

FIG. 19 is a front view of the example of the micro-
bubble spray head of the present disclosure in the
third embodiment;

FIG. 20 is a cross-sectional view of a first example
of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section
line A-A in FIG. 19;

FIG. 21 is a cross-sectional view of a second exam-
ple of the micro-bubble spray head of the present
disclosure in the third embodiment, taken along sec-
tion line A-A in FIG. 19;

FIG. 22 is a cross-sectional view of a third example
of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section
line A-A in FIG. 19; and

FIG. 23 is a cross-sectional view of a fourth example
of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section
line A-A in FIG. 19;

List of reference signs:

[0046] 1: pulsator washing machine; 11: cabinet; 12:
tray; 13: upper cover; 14: foot of pulsator washing ma-
chine; 21: outer tub; 31: inner tub; 311: spin-drying hole;
32: pulsator; 33: transmission shaft of pulsator washing
machine; 34: motor of pulsator washing machine; 35: bal-
ance ring; 41: drain valve; 42: drain pipe; 51: water inflow
valve; 9: drum washing machine; 91: shell; 92: outer cyl-
inder; 93: inner cylinder; 931: motor of drum washing
machine; 932: transmission shaft of drum washing ma-
chine; 933: bearing; 94: top panel; 95: control panel; 96:
observation window; 97: door; 98: foot of drum washing

machine.
[0047] First embodiment: 52: micro-bubble spray
head; 521: one-piece spray pipe; 522: micro-bubble filter
screen bag; 523: circlip; 524: water outflow space; 211:
inlet end; 212: outlet end; 212a: inner wall of outlet end;
213: anti-disengagement part; 214A: first fixed installa-
tion part; 214B: second fixed installation part; 215: posi-
tioning part; 216: suction port; 216a: first suction port;
216b: second suction port; 217: diameter-decreased
conical passage part; 217a: first-stage diameter-de-
creased conical passage; 217b: second-stage diameter-
decreased conical passage; 218: spray hole; 219: flow
disturbing part; 221: bottom of micro-bubble filter screen
bag; 222: side wall of micro-bubble filter screen bag; 223:
opening of micro-bubble filter screen bag; 300: annular
gap.
[0048] Second embodiment: 52: micro-bubble spray
head; 521: one-piece spray pipe; 522: micro-bubble bub-
bler; 211: inlet end; 212: outlet end; 212a: external thread;
212b: snap-fit groove; 213: anti-disengagement part;
214A: first fixed installation part; 214B: second fixed in-
stallation part; 215: positioning part; 216: suction port;
217: spray hole; 218: flow disturbing part; 219: diameter-
decreased conical passage part; 219a: first-stage diam-
eter-decreased conical passage; 219b: second-stage di-
ameter-decreased conical passage; 221: filter screen;
221a: first-stage filter screen; 221b: second-stage filter
screen; 222: fixing member; 223: overflow opening of
fixing member; 224: connection part of second-stage fil-
ter screen; 225: screen bracket; 226: overflow opening
of screen bracket; 300: annular gap.
[0049] Third embodiment: 52: micro-bubble spray
head; 521: one-piece spray pipe; 522: micro-bubble
mesh; 523: pressure ring; 211: inlet end; 212: outlet end;
213: anti-disengagement part; 214A: first fixed installa-
tion part; 214B: second fixed installation part; 215: posi-
tioning part; 216: suction port; 217: diameter-decreased
conical passage part; 217a: flow disturbing part; 217b:
first-stage diameter-decreased conical passage; 217c:
second-stage diameter-decreased conical passage;
218: spray hole; 300: annular gap.

DETAILED DESCRIPTION OF THE EMBODIMENT(S) 
OF THE INVENTION

[0050] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings. It should be understood by those
skilled in the art that these embodiments are only used
to explain the technical principle of the present disclo-
sure, and are not intended to limit the scope of protection
of the present disclosure.
[0051] It should be noted that in the description of the
present disclosure, terms indicating directional or posi-
tional relationships, such as "upper", "lower", "left",
"right", "inner", "outer" and the like, are based on the di-
rectional or positional relationships shown in the accom-
panying drawings. They are only used for ease of de-
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scription, and do not indicate or imply that the device or
element must have a specific orientation, or be construct-
ed or operated in a specific orientation, and therefore
they should not be considered as limitations to the
present disclosure. In addition, terms "first" and "second"
are only used for descriptive purposes, and should not
be interpreted as indicating or implying relative impor-
tance.
[0052] In addition, it should also be noted that in the
description of the present disclosure, unless otherwise
clearly specified and defined, terms "install", "arrange"
and "connect" should be understood in a broad sense;
for example, the connection may be a fixed connection,
or may also be a detachable connection, or an integral
connection; it may be a direct connection, or an indirect
connection implemented through an intermediate medi-
um, or it may be internal communication between two
elements. For those skilled in the art, the specific mean-
ing of the above terms in the present disclosure can be
interpreted according to specific situations.

First embodiment

[0053] In order to solve the problem that existing micro-
bubble generators have a complicated structure and the
manufacturing cost is high, the present disclosure pro-
vides a micro-bubble spray head. In the first embodiment,
the micro-bubble spray head includes a one-piece spray
pipe 521 and a micro-bubble filter screen bag 522 fixed
inside an outlet end 212 of the one-piece spray pipe 521
(see FIGS. 3 to 8). A Venturi tube structure is provided
in the one-piece spray pipe 521, and a suction port 216
is provided on the one-piece spray pipe, so that air can
be sucked into the one-piece spray pipe 521 through the
suction port 216 by means of a negative pressure pro-
duced by the Venturi tube structure and mixes with a
water flow in the one-piece spray pipe 521 to produce
bubble water. The micro-bubble filter screen bag 522 in-
cludes an opening 223, a bottom 221 and a side wall 222
located between the opening 223 and the bottom 221.
The opening 223 faces the Venturi tube structure, and a
water outflow space 524 is formed between the side wall
222 and an inner wall 212a of the outlet end 212 so that
the bubble water can pass through the side wall 222 and
the bottom 221 to form micro-bubble water. Therefore,
as compared with the micro-bubble generators in the pri-
or art, both the number of components and the structure
of the micro-bubble spray head of the present disclosure
are greatly simplified, and the manufacturing cost of the
micro-bubble spray head is also greatly reduced. At the
same time, the micro-bubble spray head has very good
performance of micro-bubble water generation.
[0054] In one or more examples, the Venturi tube struc-
ture can take many different forms, such as a diameter-
decreased conical passage part 217 (shown in FIGS.
5-8). Alternatively, the Venturi tube structure includes,
but is not limited to: a structure having a plurality of di-
ameter-decreased conical passages parallel to each oth-

er in a water flow direction C; a structure having a single
throttling hole in the water flow direction C; a structure
having a plurality of throttling holes parallel to each other
in the water flow direction C; a structure having a single
passage whose diameter is first decreased and then in-
creased in the water flow direction C; or a structure having
a plurality of passages parallel to each other in the water
flow direction C, whose diameter is first decreased and
then increased (not shown in the figure).
[0055] The micro-bubble spray head of the present dis-
closure can be applied in the field of washing, the field
of sterilization, or other fields that require micro-bubbles.
For example, the micro-bubble spray head of the present
disclosure can be applied not only to a washing appara-
tus, but also to devices such as bathroom faucets or
showers.
[0056] Therefore, the present disclosure also provides
a washing apparatus, which includes the micro-bubble
spray head 52 of the present disclosure. The micro-bub-
ble spray head 52 is configured to generate micro-bubble
water in the washing apparatus. The micro-bubble water
containing a large number of micro-bubbles is generated
in the washing apparatus by the micro-bubble spray head
52. The micro-bubble water can not only improve the
washing ability of the washing apparatus, but also can
reduce the amount of detergent used and a residual
amount of detergent such as in the clothing, which is not
only advantageous for the user’s health, but also can
improve the user experience.
[0057] Reference is made to FIG. 1, which is a sche-
matic structural view of an example of a washing appa-
ratus including a micro-bubble spray head according to
the present disclosure. In this example, the washing ap-
paratus is a pulsator washing machine 1. Alternatively,
in other examples, the washing apparatus may be a drum
washing machine or a washing-drying integrated ma-
chine, etc.
[0058] As shown in FIG. 1, the pulsator washing ma-
chine 1 (hereinafter referred to as the washing machine)
includes a cabinet 11. Feet 14 are provided at a bottom
of the cabinet 11. An upper part of the cabinet 11 is pro-
vided with a tray 12, and the tray 12 is pivotally connected
with an upper cover 13. An outer tub 21 serving as a
water containing tub is provided inside the cabinet 11.
An inner tub 31 is arranged in the outer tub 21, a pulsator
32 is arranged at a bottom of the inner tub 31, and a
motor 34 is fixed at a lower part of the outer tub 21. The
motor 34 is drivingly connected with the pulsator 32
through a transmission shaft 33. A spin-drying hole 311
is provided on a side wall of the inner tub 31. A drain
valve 41 is provided on a drain pipe 42, and an upstream
end of the drain pipe 42 communicates with a bottom of
the outer tub 21. The washing machine further includes
a water inflow valve 51 and a micro-bubble spray head
52 communicating with the water inflow valve 51, and
the micro-bubble spray head 52 is installed at a top of
the outer tub 21. Water enters the micro-bubble spray
head 52 through the water inflow valve 51 to generate
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micro-bubble water containing a large number of micro-
bubbles. The micro-bubble spray head 52 first sprays the
micro-bubble water into a detergent box to mix with a
detergent, and then the micro-bubble water enters the
inner tub 31 through the detergent box for clothing wash-
ing. The micro-bubbles in the water impact the detergent
during the breaking up process, and negative charges
carried by the micro-bubbles can also adsorb the deter-
gent, so the micro-bubbles can increase a mixing degree
of the detergent and the water, thereby reducing the
amount of detergent used and a residual amount of de-
tergent in the clothing. In addition, the micro-bubbles in
the inner tub 31 will also impact stains on the clothing,
and will adsorb foreign matters that generate the stains.
Therefore, the micro-bubbles also enhance a stain re-
moval performance of the washing machine. Optionally,
the micro-bubble spray head can also directly spray the
micro-bubble water carrying a large number of micro-
bubbles into the outer tub 21 or the inner tub 31 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0059] Reference is made to FIG. 2, which is a sche-
matic structural view of another example of the washing
apparatus including the micro-bubble spray head accord-
ing to the present disclosure. In this example, the washing
apparatus is a drum washing machine 9.
[0060] As shown in FIG. 2, the drum washing machine
9 includes a shell 91 and feet 98 located at a bottom of
the shell. A top panel 94 is provided at a top of the shell
91. A front side of the shell 91 (an operation side facing
the user) is provided with a door 97 that allows the user
to put clothing and the like into the drum washing ma-
chine, and the door 97 is also provided with an observa-
tion window 96 for viewing an interior of the washing ma-
chine. A sealing window gasket 961 is also provided be-
tween the observation window 96 and the shell 91, and
the sealing window gasket 961 is fixed on the shell 91.
A control panel 95 of the drum washing machine 9 is
arranged on an upper part of the front side of the shell
91 to facilitate the user’s operation. An outer cylinder 92
and an inner cylinder 93 are arranged inside the shell 91.
The inner cylinder 93 is positioned inside the outer cyl-
inder 92. The inner cylinder 93 is connected to a motor
931 (e.g., a direct drive motor) through a transmission
shaft 932 and a bearing 933. A water inflow valve 51 is
provided on an upper part of a rear side of the shell 91,
and the water inflow valve 51 is connected to a micro-
bubble spray head 52 through a water pipe. As shown in
FIG. 2, the micro-bubble spray head 52 is positioned
close to the upper part of the front side of the shell 91
and located below the control panel 95. Similar to the
above example, water enters the micro-bubble spray
head 52 through the water pipe from the water inflow
valve 51 to generate micro-bubble water containing a
large number of micro-bubbles. The micro-bubble spray
head 52 first sprays the micro-bubble water into a deter-
gent box to mix with a detergent, and then the micro-

bubble water enters the inner cylinder 93 through the
detergent box for clothing washing. Optionally, the micro-
bubble spray head 52 can also directly spray the micro-
bubble water carrying a large number of micro-bubbles
into the outer cylinder 92 or the inner cylinder 93 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0061] Reference is made to FIGS. 3 and 4, which are
schematic views of an example of the micro-bubble spray
head according to the present disclosure, in which FIG.
3 is a top view of the example of the micro-bubble spray
head of the present disclosure, and FIG. 4 is a front view
of the example of the micro-bubble spray head of the
present disclosure. As shown in FIGS. 3 and 4, in one or
more examples, the micro-bubble spray head 52 of the
present disclosure includes a one-piece spray pipe 521.
A micro-bubble filter screen bag 522 is installed inside
an outlet end 212 of the one-piece spray pipe 521, and
the micro-bubble filter screen bag 522 is configured to
be capable of cutting and mixing the bubble water when
the bubble water flows through the micro-bubble filter
screen bag 522 to produce a large amount of micro-bub-
ble water containing a large number of micro-bubbles.
[0062] Referring to FIGS. 3 and 4, in one or more ex-
amples, the one-piece spray pipe 521 has an inlet end
211 and the outlet end 212. The micro-bubble filter screen
bag 522 is fixed inside the outlet end 212, and the inlet
end 211 is configured to be connected to an external
water source. Optionally, an anti-disengagement part
213 may be provided on the inlet end 211, such as an
anti-disengagement rib protruding radially outward
around an outer wall of the inlet end 211 or an annular
groove structure recessed inward from the outer wall of
the inlet end 211. The anti-disengagement part can pre-
vent the one-piece spray pipe 521 from falling off a con-
nected pipeline which provides water supply.
[0063] With continued reference to FIGS. 3 and 4, in
one or more examples, the outer wall of the one-piece
spray pipe 521 is provided with a first fixed installation
part 214A, a second fixed installation part 214B, and a
positioning part 215, which are used to position and fix
the micro-bubble spray head 52 to a predetermined po-
sition.
[0064] With continued reference to FIGS. 3 and 4, the
first fixed installation part 214A and the second fixed in-
stallation part 214B are symmetrically positioned on the
outer wall of the one-piece spray pipe 521, and are lo-
cated in the middle of the one-piece spray pipe 521. The
positioning part 215 is a long-strip-shaped rib, which pro-
trudes radially outward from the outer wall of the one-
piece spray pipe 521 and extends in a longitudinal direc-
tion of the one-piece spray pipe 521. The first fixed in-
stallation part 214A and the second fixed installation part
214B are distributed on both sides of the positioning part
215. Optionally, only one fixed installation part is provided
on the one-piece spray pipe 521, and the positioning part
215 may also be in other suitable forms.
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[0065] In one or more examples, the first and second
fixed installation parts 214A, 214B are screw hole struc-
tures so that the spray head 52 can be fixed to a target
position by screws. However, the fixed installation parts
may be any suitable connection structure, such as a
snap-fit connection structure, a welded connection struc-
ture, and the like.
[0066] FIG. 5 is a cross-sectional view of a first exam-
ple of the micro-bubble spray head of the present disclo-
sure, taken along section line A-A in FIG. 4. In one or
more examples, a diameter-decreased conical passage
part 217 is provided inside the one-piece spray pipe 521.
A first-stage diameter-decreased conical passage 217a
and a second-stage diameter-decreased conical pas-
sage 217b are formed in the diameter-decreased conical
passage part 217 in a water flow direction C, and a spray
hole 218 is arranged at a downstream end of the diam-
eter-decreased conical passage part 217. The spray hole
218 is positioned close to the outlet end 212 of the one-
piece spray pipe 521. The spray hole 218 is in direct
communication with the upstream second-stage diame-
ter-decreased conical passage 217b and a downstream
passage inside the one-piece spray pipe 521. The first-
stage diameter-decreased conical passage 217a ex-
tends downstream from the inlet end 211 of the one-piece
spray pipe 521 to the second-stage diameter-decreased
conical passage 217b, and a smallest diameter of the
first-stage diameter-decreased conical passage 217a at
its downstream end is larger than a largest diameter of
the second-stage diameter-decreased conical passage
217b. In one or more alternative examples, in the diam-
eter-decreased conical passage part 217, either one
stage of diameter-decreased conical passage may be
formed in the water flow direction C, or more than two
stages of diameter-decreased conical passages may be
formed, such as three or more stages of diameter-de-
creased conical passages.
[0067] The "diameter-decreased conical passage
part" mentioned herein refers to a structure in which a
diameter or cross-section of the passage formed inside
this part is gradually decreased in the water flow direction
so that the passage has a substantially conical shape.
[0068] As shown in FIG. 5, in one or more examples,
an outer wall of the part of the diameter-decreased con-
ical passage part 217 that corresponds to the second-
stage diameter-decreased conical passage 217b is sep-
arate from the inner wall of the one-piece spray pipe 521,
so that an annular gap 300 is formed between the outer
wall of this part and the inner wall of the one-piece spray
pipe 521. The annular gap 300 facilitates the mixing of
air and the water flow, thereby generating more micro-
bubbles.
[0069] As shown in FIG. 5, a suction port 216 is also
formed on the one-piece spray pipe 521. In one or more
examples, the suction port 216 is formed on a pipe wall
of the one-piece spray pipe 521 and is positioned close
to the spray hole 218; therefore, the suction port 216 is
also located close to the outlet end 212. The water flow

enters from the inlet end 211 of the one-piece spray pipe
521, first flows through the first-stage diameter-de-
creased conical passage 217a, and then flows into the
second-stage diameter-decreased conical passage
217b, thereby being pressurized. The pressurized water
flow is sprayed from the spray hole 218 into the down-
stream passage of the one-piece spray pipe 521 and is
rapidly expanded, thereby generating a negative pres-
sure in the downstream passage of the one-piece spray
pipe 521. Under the action of the negative pressure, a
large amount of outside air is sucked into the one-piece
spray pipe 521 from the suction port 216 and mixes with
the water flow therein to generate bubble water. The bub-
ble water is then cut and mixed by the micro-bubble filter
screen bag 522 as it flows through the micro-bubble filter
screen bag 522, thereby producing micro-bubble water.
[0070] As shown in FIG. 5, in one or more examples,
the micro-bubble filter screen bag 522 includes a bottom
221, an opening 223, and an annular side wall 222 ex-
tending between the opening 223 and the bottom 221.
The opening 223 is oriented toward an interior of the one-
piece spray pipe 521, faces the spray hole 218 and sur-
rounds the spray hole 218. Optionally, the bottom 221 is
exposed outside the one-piece spray pipe 521. In other
words, the side wall 222 may extend outward beyond an
end face of the outlet end 212. A predetermined annular
gap is left between the side wall 222 and the inner wall
212a of the outlet end 212, and the annular gap forms
the water outflow space 524. The water flow sprayed
from the spray hole 218 can thus be rapidly expanded in
the micro-bubble filter screen bag 218 and mix with a
large amount of air sucked in through the suction port
216 to form bubble water. Due to the existence of the
water outflow space 524, the bubble water can not only
pass through the bottom 221 of the micro-bubble filter
screen bag 522, but also can pass through the side wall
222 of the micro-bubble filter screen bag 55, so the bub-
ble water is mixed and cut by mesh holes of both the
bottom 221 and the side wall 222 to produce a large
amount of micro-bubble water.
[0071] In one or more examples, the micro-bubble filter
screen bag 522 is fixed on the inner wall 212a of the
outlet end 212 through a circlip 523, such as a metal
circlip. Alternatively. The micro-bubble filter screen bag
522 can also be fixed on the inner wall of the one-piece
spray pipe 521 through other means, such as bonding
or welding.
[0072] In one or more examples, the micro-bubble filter
screen bag 522 is formed from at least two layers of filter
screens. The more layers of the filter screen, the better
the effect of micro-bubble generation, but the resistance
to the water flow also increases. Preferably, the number
of layers of the filter screen of the micro-bubble filter
screen bag 522 is larger than or equal to 3 and smaller
than or equal to 12. Alternatively, the number of layers
of the filter screens of the micro-bubble filter screen bag
522 is preferably larger than or equal to 3 and smaller
than or equal to 5. The multiple layers of filter screens
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can ensure that the bubble water is cut more finely and
mixed to a greater extent, thus enabling the generation
of smaller-diameter micro-bubbles.
[0073] In one or more examples, the filter screens of
the micro-bubble filter screen bag 522 has at least one
fine hole having a diameter reaching a micron scale. Pref-
erably, the diameter of the fine hole is between 0 and
1000 microns; more preferably, the diameter of the fine
hole is between 5 and 500 microns. In one or more ex-
amples, the micro-bubble filter screen bag 522 may be
made of a metal mesh or a macromolecular material
mesh, or made of other suitable hole mesh structures.
The metal mesh includes but is not limited to stainless
steel wire, nickel wire, brass wire and other materials.
The macromolecular material mesh usually refers to a
mesh with a microporous structure made by first making
a macromolecular material into a wire and then weaving
this wire. In a woven Dutch wire mesh, wefts are densely
arranged, which can be woven by the following weaving
methods: plain weave, twill weave, plain Dutch weave,
twill Dutch weave, or reverse Dutch weave. The macro-
molecular material mesh includes but is not limited to
nylon (polyester) mesh, cotton mesh, polypropylene
mesh, etc. For example, the filter screen may be formed
of a cotton mesh.
[0074] FIG. 6 is a cross-sectional view of a second ex-
ample of the micro-bubble spray head of the present dis-
closure taken along section line A-A in FIG. 4. As shown
in FIG. 6, a diameter-decreased conical passage part
217 is also formed in the one-piece spray pipe 521. A
first-stage diameter-decreased conical passage 217a
and a second-stage diameter-decreased conical pas-
sage 217b are formed inside the diameter-decreased
conical passage part 217 in the water flow direction C,
and a spray hole 218 is arranged at a downstream end
of the diameter-decreased conical passage part 217. The
spray hole 218 is positioned close to the outlet end 212
of the one-piece spray pipe 521, and the suction port 216
is positioned close to the spray hole 218. In this example,
a flow disturbing part 219 is formed on the inner wall of
the diameter-decreased conical passage part 217 that
corresponds to the second-stage diameter-decreased
conical passage 217b to increase the turbulence of the
water flow, thereby improving a mixing degree of water
and air. In one or more examples, the flow disturbing part
219 is at least one flow disturbing rib extending longitu-
dinally along the inner wall of this stage of diameter-de-
creased conical passage, such as a plurality of flow dis-
turbing ribs. In an alternative example, the flow disturbing
part 219 may be at least one radial protrusion on the inner
wall of this stage of diameter-decreased conical passage,
such as one or more cylindrical protrusions. Optionally,
the flow disturbing part 219 may be formed only on the
inner wall corresponding to the first-stage diameter-de-
creased conical passage, or formed on the inner wall
corresponding to each stage of diameter-decreased con-
ical passage, or formed on the inner wall corresponding
to more than one stage of diameter-decreased conical

passage. The other parts of this example that are not
mentioned are the same as those of the above example.
[0075] FIG. 7 is a cross-sectional view of a third exam-
ple of the micro-bubble spray head of the present disclo-
sure taken along section line A-A in FIG. 4. As shown in
FIG. 7, in this example, a diameter-decreased conical
passage part 217 is also formed in the one-piece spray
pipe 521. A first-stage diameter-decreased conical pas-
sage 217a and a second-stage diameter-decreased con-
ical passage 217b are formed inside the diameter-de-
creased conical passage part 217 in the water flow di-
rection C, and a spray hole 218 is arranged at a down-
stream end of the diameter-decreased conical passage
part 217. The spray hole 218 is positioned close to the
inlet end 211 of the one-piece spray pipe 521, but the
suction port 216 is positioned close to the outlet end 212
of the one-piece spray pipe 521, and thus also close to
the micro-bubble filter screen bag 522. In this example,
the suction port 216 is still within an action range of the
negative pressure generated by the spray hole 218, so
when the water flow is sprayed from the spray hole 218
into the downstream passage of the one-piece spray pipe
521 in an expanded state, the outside air is sucked into
the one-piece spray pipe 521 from the suction port 216
under the action of the negative pressure and mixes with
the water flow. In this example, a flow disturbing part 219
is also formed on the inner wall of the diameter-de-
creased conical passage part 217 that corresponds to
the second-stage diameter-decreased conical passage
217b, such as a plurality of flow disturbing ribs extending
longitudinally along this inner wall. The other parts of this
example that are not mentioned are the same as those
of the above examples.
[0076] FIG. 8 is a cross-sectional view of a fourth ex-
ample of the micro-bubble spray head of the present dis-
closure taken along section line A-A in FIG. 4. As shown
in FIG. 8, in this example, a diameter-decreased conical
passage part 217 is also formed in the one-piece spray
pipe 521. A first-stage diameter-decreased conical pas-
sage 217a and a second-stage diameter-decreased con-
ical passage 217b are formed inside the diameter-de-
creased conical passage part 217 in the water flow di-
rection C, and a spray hole 218 is arranged at a down-
stream end of the diameter-decreased conical passage
part 217. The spray hole 218 is positioned close to the
inlet end 211 of the one-piece spray pipe 521. In this
example, the one-piece spray pipe 521 is provided with
a first suction port 216a and a second suction port 216b.
The first suction port 216a is positioned close to the spray
hole 218 and thus close to the inlet end 211. The second
suction port 216b is positioned close to the outlet end
212 of the one-piece spray pipe 521 and thus also close
to the micro-bubble filter screen bag 522. Providing the
first suction port and the second suction port at the same
time helps suck in more outside air, thereby generating
more micro-bubbles. In this example, a flow disturbing
part 219 is also formed on the inner wall of the diameter-
decreased conical passage part 217 that corresponds to
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the second-stage diameter-decreased conical passage
217b, such as a plurality of flow disturbing ribs extending
longitudinally along this inner wall. The other parts of this
example that are not mentioned are the same as those
of the above examples.

Second embodiment

[0077] In order to solve the problem that existing micro-
bubble generators have a complicated structure and the
manufacturing cost is high, the present disclosure pro-
vides a micro-bubble spray head. In the second embod-
iment, the micro-bubble spray head includes a one-piece
spray pipe 521 and a micro-bubble bubbler 522 fixed at
an outlet end 212 of the one-piece spray pipe 521 (see
FIGS. 9 to 16). A diameter-decreased conical passage
part 219 is arranged in the one-piece spray pipe 521. An
at-least-one-stage diameter-decreased conical passage
is formed in the diameter-decreased conical passage
part 219 in a water flow direction C. A spray hole 217 is
formed at a downstream end of the diameter-decreased
conical passage part 219, and the spray hole 217 is con-
figured such that after a water flow pressurized by the
at-least-one-stage diameter-decreased conical passage
is sprayed from the spray hole 217, a negative pressure
is generated in the one-piece spray pipe 521. A suction
port 216 is provided on the one-piece spray pipe 521,
and the suction port 216 is positioned close to the spray
hole 217 so that air is sucked into the one-piece spray
pipe 521 through the suction port 216 by means of the
negative pressure and mixes with the water flow to pro-
duce bubble water. The micro-bubble bubbler 522 in-
cludes at least two stages of filter screens 221 spaced
apart from each other by a predetermined distance in the
water flow direction C to transform the bubble water into
micro-bubble water. Therefore, as compared with the mi-
cro-bubble generators in the prior art, both the number
of components and the structure of the micro-bubble
spray head of the present disclosure are greatly simpli-
fied, and the manufacturing cost of the micro-bubble
spray head is also greatly reduced, but the micro-bubble
spray head has very good performance of micro-bubble
generation.
[0078] The "diameter-decreased conical passage
part" mentioned herein refers to a structure in which a
diameter of the passage formed inside this part or a sec-
tion of the passage transverse to the water flow direction
is gradually decreased so that the passage has a sub-
stantially conical shape.
[0079] The micro-bubble spray head of the present dis-
closure can be applied in the field of washing, the field
of sterilization, or other fields that require micro-bubbles.
For example, the micro-bubble spray head of the present
disclosure can be applied not only to a washing appara-
tus, but also to devices such as bathroom faucets or
showers.
[0080] Therefore, the present disclosure also provides
a washing apparatus, which includes the micro-bubble

spray head 52 of the present disclosure. The micro-bub-
ble spray head 52 is configured to generate micro-bubble
water in the washing apparatus. The micro-bubble water
containing a large number of micro-bubbles is generated
in the washing apparatus by the micro-bubble spray
head. The micro-bubble water can not only improve the
washing ability of the washing apparatus, but also can
reduce the amount of detergent used and a residual
amount of detergent such as in the clothing, which is not
only advantageous for the user’s health, but also can
improve the user experience.
[0081] Reference is made to FIG. 1, which is a sche-
matic structural view of an example of a washing appa-
ratus including a micro-bubble spray head according to
the present disclosure. In this example, the washing ap-
paratus is a pulsator washing machine 1. Alternatively,
in other examples, the washing apparatus may be a drum
washing machine or a washing-drying integrated ma-
chine, etc.
[0082] As shown in FIG. 1, the pulsator washing ma-
chine 1 (hereinafter referred to as the washing machine)
includes a cabinet 11. Feet 14 are provided at a bottom
of the cabinet 11. An upper part of the cabinet 11 is pro-
vided with a tray 12, and the tray 12 is pivotally connected
with an upper cover 13. An outer tub 21 serving as a
water containing tub is provided inside the cabinet 11.
An inner tub 31 is arranged in the outer tub 21, a pulsator
32 is arranged at a bottom of the inner tub 31, and a
motor 34 is fixed at a lower part of the outer tub 21. The
motor 34 is drivingly connected with the pulsator 32
through a transmission shaft 33. A spin-drying hole 311
is provided on a side wall of the inner tub 31 near a top
end. A drain valve 41 is provided on a drain pipe 42, and
an upstream end of the drain pipe 42 communicates with
a bottom of the outer tub 21. The washing machine further
includes a water inflow valve 51 and a micro-bubble spray
head 52 communicating with the water inflow valve 51,
and the micro-bubble spray head 52 is installed at a top
of the outer tub 21. Water enters the micro-bubble spray
head 52 through the water inflow valve 51 to generate
micro-bubble water containing a large number of micro-
bubbles. The micro-bubble spray head 52 first sprays the
micro-bubble water into a detergent box to mix with a
detergent, and then the micro-bubble water enters the
inner tub 31 through the detergent box for clothing wash-
ing. The micro-bubbles in the water impact the detergent
during the breaking up process, and negative charges
carried by the micro-bubbles can also adsorb the deter-
gent, so the micro-bubbles can increase a mixing degree
of the detergent and the water, thereby reducing the
amount of detergent used and a residual amount of de-
tergent in the clothing. In addition, the micro-bubbles in
the inner tub 31 will also impact stains on the clothing,
and will adsorb foreign matters that generate the stains.
Therefore, the micro-bubbles also enhance a stain re-
moval performance of the washing machine. Optionally,
the micro-bubble spray head can also directly spray the
micro-bubble water carrying a large number of micro-
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bubbles into the outer tub 21 or the inner tub 31 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0083] Reference is made to FIG. 2, which is a sche-
matic structural view of another example of the washing
apparatus including the micro-bubble spray head accord-
ing to the present disclosure. In this example, the washing
apparatus is a drum washing machine 9.
[0084] As shown in FIG. 2, the drum washing machine
9 includes a shell 91 and feet 98 located at a bottom of
the shell. A top panel 94 is provided at a top of the shell
91. A front side of the shell 91 (an operation side facing
the user) is provided with a door 97 that allows the user
to put clothing and the like into the drum washing ma-
chine, and the door 97 is also provided with an observa-
tion window 96 for viewing an interior of the washing ma-
chine. A sealing window gasket 961 is also provided be-
tween the observation window 96 and the shell 91, and
the sealing window gasket 961 is fixed on the shell 91.
A control panel 95 of the drum washing machine 9 is
arranged on an upper part of the front side of the shell
91 to facilitate the user’s operation. An outer cylinder 92
and an inner cylinder 93 are arranged inside the shell 91.
The inner cylinder 93 is positioned inside the outer cyl-
inder 92. The inner cylinder 93 is connected to a motor
931 (e.g., a direct drive motor) through a transmission
shaft 932 and a bearing 933. A water inflow valve 51 is
provided on an upper part of a rear side of the shell 91,
and the water inflow valve 51 is connected to a micro-
bubble spray head 52 through a water pipe. As shown in
FIG. 2, the micro-bubble spray head 52 is positioned
close to the upper part of the front side of the shell 91
and located below the control panel 95. Similar to the
above example, water enters the micro-bubble spray
head 52 through the water pipe from the water inflow
valve 51 to generate micro-bubble water containing a
large number of micro-bubbles. The micro-bubble spray
head 52 first sprays the micro-bubble water into a deter-
gent box to mix with a detergent, and then the micro-
bubble water enters the inner cylinder 93 through the
detergent box for clothing washing. Optionally, the micro-
bubble spray head 52 can also directly spray the micro-
bubble water carrying a large number of micro-bubbles
into the outer cylinder 92 or the inner cylinder 93 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0085] Reference is made to FIGS. 9 to 14, which are
schematic views of an example of the micro-bubble spray
head according to the present disclosure in the second
embodiment, in which FIG. 9 is a schematic perspective
view of the example of the micro-bubble spray head of
the present disclosure in the second embodiment, FIG.
10 is a top view of the example of the micro-bubble spray
head of the present disclosure shown in FIG. 9 in the
second embodiment, FIG. 11 is a left view of the example
of the micro-bubble spray head of the present disclosure

shown in FIG. 9 in the second embodiment, FIG. 12 is a
front view of the example of the micro-bubble spray head
of the present disclosure shown in FIG. 9 in the second
embodiment, and FIGS. 13 and 14 are cross-sectional
views of the example of the micro-bubble spray head of
the present disclosure in the second embodiment, taken
along section lines A-A and B-B in FIG. 12 respectively.
As shown in FIGS. 9 to 14, in one or more examples, the
micro-bubble spray head 52 of the present disclosure
includes a one-piece spray pipe 521. A micro-bubble
bubbler 522 is installed at an outlet end 212 of the one-
piece spray pipe 521, and the bubbler 522 is configured
to be capable of cutting and mixing the bubble water when
the bubble water flows through the bubbler 522 to pro-
duce micro-bubble water containing a large number of
micro-bubbles.
[0086] Referring to FIG. 9, in one or more examples,
the one-piece spray pipe 521 has an inlet end 211 and
the outlet end 212. The micro-bubble bubbler 522 is fixed
at the outlet end 212, and the inlet end 211 is configured
to be connected to an external water source. Optionally,
an anti-disengagement part 213 may be provided at the
inlet end 211, such as an anti-disengagement rib pro-
truding radially outward around an outer wall of the inlet
end 211 or an annular groove structure recessed inward
from the outer wall of the inlet end 211. The anti-disen-
gagement part can prevent the one-piece spray pipe from
falling off a connected pipeline which provides water sup-
ply.
[0087] With continued reference to FIG. 9, in one or
more examples, the outer wall of the one-piece spray
pipe 521 is provided with a first fixed installation part
214A, a second fixed installation part 214B, and a posi-
tioning part 215, which are used to position and fix the
micro-bubble spray head 52 to a predetermined position.
[0088] With reference to FIGS. 10 to 12, the first fixed
installation part 214A and the second fixed installation
part 214B are symmetrically positioned on the outer wall
of the one-piece spray pipe 521, and are located in the
middle of the one-piece spray pipe 521. The positioning
part 215 is a long-strip-shaped rib, which protrudes radi-
ally outward from the outer wall of the one-piece spray
pipe 521 and extends in a longitudinal direction of the
one-piece spray pipe 521. The first fixed installation part
214A and the second fixed installation part 214B are dis-
tributed on both sides of the positioning part 215. Option-
ally, only one fixed installation part is provided on the
one-piece spray pipe 521, and the positioning part 215
may also be in other suitable forms.
[0089] In one or more examples, the first and second
fixed installation parts 214A, 214B are screw hole struc-
tures so that the spray head 52 can be fixed to a target
position such as on a washing apparatus by screws. How-
ever, the fixed installation parts may be any suitable con-
nection structure, such as a snap-fit connection structure,
a welded connection structure, and the like.
[0090] With reference to FIGS. 13 and 14, a diameter-
decreased passage part 219 is provided inside the one-
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piece spray pipe 521. A first-stage diameter-decreased
conical passage 219a and a second-stage diameter-de-
creased conical passage 219b are formed in the diame-
ter-decreased conical passage part 219 in a water flow
direction C. The first-stage diameter-decreased conical
passage 219a extends from the inlet end 211 of the one-
piece spray pipe 521 to the second-stage diameter-de-
creased conical passage 219b. A spray hole 217 is
formed at a downstream end of the diameter-decreased
passage part 219. The spray hole 217 directly commu-
nicates with the second-stage diameter-decreased con-
ical passage 219b located upstream thereof and a down-
stream passage in the one-piece spray pipe 521 located
downstream thereof, so that the first-stage diameter-de-
creased conical passage 219a and the second-stage di-
ameter-decreased conical passage 219b are communi-
cated with the downstream passage of the one-piece
spray pipe 521. Preferably, a diameter of the spray hole
217 is in a range of 0 to 6mm; more preferably, the di-
ameter of the spray hole 217 is in a range of 1.2mm to
3.5mm. In one or more alternative examples, it is possible
to form only one stage of diameter-decreased conical
passage in the diameter-decreased conical passage part
219, or more than two stages of diameter-decreased con-
ical passages may also be formed.
[0091] With continued reference to FIGS. 13 and 14,
a flow disturbing part 218 is formed on the inner wall that
surroundingly forms the second-stage diameter-de-
creased conical passage 219b. In one or more examples,
the flow disturbing part 218 is at least one flow disturbing
rib extending longitudinally along the inner wall of this
stage of diameter-decreased conical passage, such as
a plurality of flow disturbing ribs. In an alternative exam-
ple, the flow disturbing part 218 may be at least one radial
protrusion on the inner wall of this stage of diameter-
decreased conical passage, such as one or more cylin-
drical protrusions. In an alternative example, the flow dis-
turbing part 218 may also be formed on the inner wall
that surroundingly forms the first-stage diameter-de-
creased conical passage 219a, or the inner wall of each
stage of diameter-decreased conical passage is formed
with the flow disturbing part.
[0092] As shown in FIGS. 13 and 14, an outer wall of
the part of the diameter-decreased conical passage part
219 that corresponds to the second-stage diameter-de-
creased conical passage 219b is separate from the inner
wall of the one-piece spray pipe 521, so that an annular
gap 300 is formed between the outer wall and the inner
wall of the one-piece spray pipe 521. The annular gap
300 facilitates the mixing of air and the water flow, thereby
generating more micro-bubbles.
[0093] As shown in FIGS. 13 and 14, the outer wall of
the one-piece spray pipe 521 is formed with two rows of
a plurality of suction ports 216 arranged in a ring shape.
These suction ports 216 are all positioned close to the
spray hole 217. The water flow enters from the inlet end
211 and first flows through the first-stage diameter-de-
creased conical passage 219a and the second-stage di-

ameter-decreased conical passage 219b to be pressu-
rized stage by stage, and the flow disturbing part 218
further increases the vortex of the water flow. The accel-
erated water flow is rapidly sprayed into the downstream
passage of the one-piece spray pipe 521 from the spray
hole 217 in an expanded state, and generates a negative
pressure therein. Under the action of the negative pres-
sure, a large amount of outside air is sucked into the one-
piece spray pipe 521 in the direction E from the suction
ports 216 and mixes with the water flow therein to gen-
erate bubble water. In an alternative example, more or
fewer suction ports may be provided as required, and
they may be arranged in other forms, such as in a stag-
gered arrangement. The bubble water then flows toward
the micro-bubble bubbler 522.
[0094] As shown in FIGS. 13 and 14, the micro-bubble
bubbler 522 includes a first-stage filter screen 221a and
a second-stage filter screen 221b in the water flow direc-
tion C. The first-stage filter screen 221a and the second-
stage filter screen 221b are arranged parallel to each
other and spaced apart by a predetermined distance. The
number of filter screen layers of the first-stage filter
screen 221a is smaller than that of the second-stage filter
screen 221b. In one or more examples, the first-stage
filter screen 221a has one layer of filter screen, and the
second-stage filter screen 221b has two or three layers
of filter screens. Alternatively, the first-stage filter screen
221a also has more than one layer of filter screen. After
the bubble water is cut and mixed by the first-stage filter
screen 221a, it is then cut and mixed more finely by the
second-stage filter screen 221b, thereby generating
more micro-bubbles with a smaller diameter. In an alter-
native example, the micro-bubble bubbler may include
more than two stages of filter screens to produce smaller-
diameter micro-bubbles.
[0095] In one or more examples, both the first-stage
filter screen 221a and the second-stage filter screen 221b
have at least one fine hole having a diameter reaching a
micron scale. Preferably, the diameter of the fine hole is
between 0 and 1000 microns; more preferably, the diam-
eter of the fine hole is between 5 microns and 500 mi-
crons. The first-stage filter screen 221a and the second-
stage filter screen 221b can be a plastic fence, a metal
mesh, a macromolecular material mesh, or other suitable
hole mesh structures. The plastic fence usually refers to
a macromolecular fence, which is integrally injection-
molded by using a macromolecular material; or a mac-
romolecular material is first made into a plate, and then
a microporous structure is formed on the plate by ma-
chining to form the plastic fence. The macromolecular
material mesh usually refers to a mesh with a micropo-
rous structure made by first making a macromolecular
material into wires, and then weaving the wires. The mac-
romolecular material mesh may include nylon mesh, cot-
ton mesh, polyester mesh, polypropylene mesh, and the
like. Alternatively, the first-stage filter screen 221a and
the second-stage filter screen 221b may be other hole
mesh structures capable of generating micro-bubbles,
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such as a hole mesh structure composed of two non-
micron-scale honeycomb structures.
[0096] FIG. 15 is an exploded perspective view of a
first example of the micro-bubble spray head of the
present disclosure in the second embodiment. As shown
in FIG. 15, in this example, the micro-bubble bubbler 522
includes a screen bracket 225 for fixing the first-stage
filter screen 221a and the second-stage filter screen 221b
together, and a fixing member 222 for fixing the screen
bracket 225 onto the outlet end 212 of the one-piece
spray pipe 521.
[0097] In one or more examples, the screen bracket
225 is of a circular ring shape. As shown in FIGS. 13 to
14, the first-stage filter screen 221a and the second-
stage filter screen 221b are respectively attached to two
axial ends of the screen bracket 225, and the specific
attachment methods include but are not limited to over-
molding, bonding or cladding. In one or more examples,
a plurality of overflow openings (or overflow holes) 226
are formed on a circumferential surface of the screen
bracket 225. When a flow rate of the jet water flow is
relatively large, part of the water is allowed to overflow
from these overflow openings 226, which can not only
help clean the filter screens, but also can prevent excess
water from flowing back through the suction ports to make
it impossible to suck in the air through the suction ports.
When the flow rate of the jet water flow is relatively small,
these overflow openings 226 can also act as auxiliary
suction ports for sucking in more air.
[0098] In one or more examples, the fixing member
222 is substantially cylindrical, having a first end with an
inner diameter larger than the outer diameter of the outlet
end 212 of the one-piece spray pipe 521, and a second
end with an opening inner diameter smaller than the inner
diameter of the outlet end 212 of the one-piece spray
pipe 521. Internal threads (not shown in the figure) are
formed on the inner wall of the first end, and the inner
threads can mesh with external threads 212a formed on
the outlet end 212 of the one-piece spray pipe 521. When
the fixing member 222 is fastened on the outlet end 212
of the one-piece spray pipe 521, the screen bracket 225
together with the first-stage filter screen 221a and the
second-stage filter screen 221b are pressed between an
end face of the outlet end 212 of the one-piece spray
pipe 521 and an inner end face of the second end of the
fixing member 222.
[0099] Optionally, the fixing member 222 is provided
with a plurality of overflow openings (or overflow holes)
223 on its periphery, and these overflow openings are
positioned close to the second end of the fixing member
222. When the bubble water cannot pass through the
first-stage filter screen 221a and/or the second-stage fil-
ter screen 221b in time, the excess bubble water can flow
out from the overflow openings 223, thereby preventing
the excess water from flowing back and flooding the suc-
tion ports 216. Therefore, the overflow openings 223 can
prevent a situation in which the air cannot be sucked into
the one-piece spray pipe due to the blockage of the suc-

tion ports so that the micro-bubble water cannot be gen-
erated. In an alternative example, more or fewer overflow
openings 223 may be provided as needed.
[0100] Optionally, a set gap can be reserved between
the meshed external threads 212a and internal threads
of the fixing member 222 to allow the air to be sucked
into the one-piece spray pipe 521 through the gap. In an
alternative example, the fixing member 222 may be con-
nected to the outlet end 212 of the one-piece spray pipe
521 through other connection means, such as snap-fit,
screw connection, or welding.
[0101] Optionally, a connection part 224 is provided on
the periphery of the second-stage filter screen 221b. The
screen bracket 225 presses the connection part 224 on
the inner end surface of the second end of the fixing mem-
ber 222, so that the second-stage filter screen 221b can
be firmly fixed, and that the second-stage filter screen
221b will not fall off the outlet end 212 of the one-piece
spray pipe 521 when subjected to the impact of high-
pressure water flow. The other parts of this example that
are not mentioned are the same as those of the above
examples.
[0102] FIG. 16 is an exploded perspective view of a
second example of the micro-bubble spray head of the
present disclosure in the second embodiment. As shown
in FIG. 16, in this example, the screen bracket 225 incor-
porating the first-stage filter screen 221a and the second-
stage filter screen 221b is directly fixed at the outlet end
212 of the one-piece spray pipe 521. In one or more ex-
amples, a snap-fit arm 227 is provided on an axial end
of the screen bracket 225 that faces the outlet end 212
of the one-piece spray pipe 521. Correspondingly, the
outlet end 212 of the one-piece spray pipe 521 is provided
with a snap-fit groove 212b. By clamping the snap-fit arm
227 in the snap-fit groove 212b, the screen bracket 225
is directly fixed at the outlet end 212, and no additionally
fabricated fixing member is required. Alternatively, the
screen bracket 225 can also be fixed to the outlet end
212 of the one-piece spray pipe 521 by screwing or weld-
ing, etc. Optionally, in this example, a plurality of overflow
openings (or overflow holes) 226 are formed on a cir-
cumferential surface of the screen bracket 225. These
overflow openings 226 can prevent a situation in which
the air cannot be sucked into the one-piece spray pipe
due to the blockage of the suction ports so that the micro-
bubble water cannot be generated. The other parts of
this example that are not mentioned are the same as
those of the above examples.

Third embodiment

[0103] In order to solve the problem that existing micro-
bubble generators have a complicated structure and the
manufacturing cost is high, the present disclosure pro-
vides a micro-bubble spray head. The micro-bubble
spray head includes a one-piece spray pipe 521 and a
micro-bubble mesh 522 (see FIGS. 3 to 9). A diameter-
decreased conical passage part 217 is arranged in the
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one-piece spray pipe 521. An at-least-one-stage diame-
ter-decreased conical passage is formed in the diameter-
decreased conical passage part 217 in a water flow di-
rection C, and a spray hole 218 is formed at a downstream
end of the diameter-decreased conical passage part 217.
The spray hole 218 is configured such that a water flow
flowing through the at-least-one-stage diameter-de-
creased conical passage is sprayed from the spray hole
and generates a negative pressure in the one-piece
spray pipe 521. A suction port 216 is provided on a pipe
wall of the one-piece spray pipe 521, and the suction port
216 is positioned such that air can be sucked into the
one-piece spray pipe 521 through the suction port 216
by means of the negative pressure and mix with the water
flow to produce bubble water. The bubble water becomes
micro-bubble water when it passes through the micro-
bubble mesh 522. Therefore, as compared with the mi-
cro-bubble generators in the prior art, both the number
of components and the structure of the micro-bubble
spray head of the present disclosure are greatly simpli-
fied, and the manufacturing cost of the micro-bubble
spray head is also greatly reduced. At the same time, the
micro-bubble spray head has good performance of mi-
cro-bubble generation.
[0104] The "diameter-decreased conical passage
part" mentioned herein refers to a structure in which a
diameter of the passage formed inside this part is grad-
ually decreased in the water flow direction so that the
passage has a conical shape.
[0105] The micro-bubble spray head of the present dis-
closure can be applied in the field of washing, the field
of sterilization, or other fields that require micro-bubbles.
For example, the micro-bubble spray head of the present
disclosure can be applied not only to a washing appara-
tus, but also to devices such as bathroom faucets or
showers.
[0106] Therefore, the present disclosure also provides
a washing apparatus, which includes the micro-bubble
spray head 52 of the present disclosure. The micro-bub-
ble spray head 52 is configured to generate micro-bubble
water in the washing apparatus. The micro-bubble water
containing a large number of micro-bubbles is generated
in the washing apparatus by the micro-bubble spray head
52. The micro-bubble water can not only improve the
washing ability of the washing apparatus, but also can
reduce the amount of detergent used and a residual
amount of detergent such as in the clothing, which is not
only advantageous for the user’s health, but also can
improve the user experience.
[0107] Reference is made to FIG. 1, which is a sche-
matic structural view of an example of a washing appa-
ratus including a micro-bubble spray head according to
the present disclosure. In this example, the washing ap-
paratus is a pulsator washing machine 1. Alternatively,
in other examples, the washing apparatus may be a drum
washing machine or a washing-drying integrated ma-
chine, etc.
[0108] As shown in FIG. 1, the pulsator washing ma-

chine 1 (hereinafter referred to as the washing machine)
includes a cabinet 11. Feet 14 are provided at a bottom
of the cabinet 11. An upper part of the cabinet 11 is pro-
vided with a tray 12, and the tray 12 is pivotally connected
with an upper cover 13. An outer tub 21 serving as a
water containing tub is provided inside the cabinet 11.
An inner tub 31 is arranged in the outer tub 21, a pulsator
32 is arranged at a bottom of the inner tub 31, and a
motor 34 is fixed at a lower part of the outer tub 21. The
motor 34 is drivingly connected with the pulsator 32
through a transmission shaft 33. A spin-drying hole 311
is provided on a side wall of the inner tub 31. A drain
valve 41 is provided on a drain pipe 42, and an upstream
end of the drain pipe 42 communicates with a bottom of
the outer tub 21. The washing machine further includes
a water inflow valve 51 and a micro-bubble spray head
52 communicating with the water inflow valve 51, and
the micro-bubble spray head 52 is installed at a top of
the outer tub 21. Water enters the micro-bubble spray
head 52 through the water inflow valve 51 to generate
micro-bubble water containing a large number of micro-
bubbles. The micro-bubble spray head 52 first sprays the
micro-bubble water into a detergent box to mix with a
detergent, and then the micro-bubble water enters the
inner tub 31 through the detergent box for clothing wash-
ing. The micro-bubbles in the water impact the detergent
during the breaking up process, and negative charges
carried by the micro-bubbles can also adsorb the deter-
gent, so the micro-bubbles can increase a mixing degree
of the detergent and the water, thereby reducing the
amount of detergent used and a residual amount of de-
tergent in the clothing. In addition, the micro-bubbles in
the inner tub 31 will also impact stains on the clothing,
and will adsorb foreign matters that generate the stains.
Therefore, the micro-bubbles also enhance a stain re-
moval performance of the washing machine. Optionally,
the micro-bubble spray head can also directly spray the
micro-bubble water carrying a large number of micro-
bubbles into the outer tub 21 or the inner tub 31 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0109] Reference is made to FIG. 2, which is a sche-
matic structural view of another example of the washing
apparatus including the micro-bubble spray head accord-
ing to the present disclosure. In this example, the washing
apparatus is a drum washing machine 9.
[0110] As shown in FIG. 2, the drum washing machine
9 includes a shell 91 and feet 98 located at a bottom of
the shell. A top panel 94 is provided at a top of the shell
91. A front side of the shell 91 (an operation side facing
the user) is provided with a door 97 that allows the user
to put clothing and the like into the drum washing ma-
chine, and the door 97 is also provided with an observa-
tion window 96 for viewing an interior of the washing ma-
chine. A sealing window gasket 961 is also provided be-
tween the observation window 96 and the shell 91, and
the sealing window gasket 961 is fixed on the shell 91.
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A control panel 95 of the drum washing machine 9 is
arranged on an upper part of the front side of the shell
91 to facilitate the user’s operation. An outer cylinder 92
and an inner cylinder 93 are arranged inside the shell 91.
The inner cylinder 93 is positioned inside the outer cyl-
inder 92. The inner cylinder 93 is connected to a motor
931 (e.g., a direct drive motor) through a transmission
shaft 932 and a bearing 933. A water inflow valve 51 is
provided on an upper part of a rear side of the shell 91,
and the water inflow valve 51 is connected to a micro-
bubble spray head 52 through a water pipe. As shown in
FIG. 2, the micro-bubble spray head 52 is positioned
close to the upper part of the front side of the shell 91
and located below the control panel 95. Similar to the
above example, water enters the micro-bubble spray
head 52 through the water pipe from the water inflow
valve 51 to generate micro-bubble water containing a
large number of micro-bubbles. The micro-bubble spray
head 52 first sprays the micro-bubble water into a deter-
gent box to mix with a detergent, and then the micro-
bubble water enters the inner cylinder 93 through the
detergent box for clothing washing. Optionally, the micro-
bubble spray head 52 can also directly spray the micro-
bubble water carrying a large number of micro-bubbles
into the outer cylinder 92 or the inner cylinder 93 of the
washing machine to further reduce the amount of deter-
gent used and enhance the cleaning ability of the washing
machine.
[0111] Reference is made to FIGS. 17 to 19, which are
schematic views of an example of the micro-bubble spray
head according to the present disclosure in the third em-
bodiment, in which FIG. 17 is a top view of the example
of the micro-bubble spray head of the present disclosure
in the third embodiment, FIG. 18 is a left view of the ex-
ample of the micro-bubble spray head of the present dis-
closure in the third embodiment, and FIG. 19 is a front
view of the example of the micro-bubble spray head of
the present disclosure in the third embodiment. As shown
in FIGS. 17 to 19, in one or more examples, the micro-
bubble spray head 52 of the present disclosure includes
a one-piece spray pipe 521. A micro-bubble mesh 522
is installed at an outlet end 212 of the one-piece spray
pipe 521, and the micro-bubble mesh 522 is configured
to be capable of cutting and mixing the bubble water when
the bubble water flows through the micro-bubble mesh
522 to produce micro-bubble water containing a large
number of micro-bubbles.
[0112] Referring to FIGS. 17 to 19, in one or more ex-
amples, the one-piece spray pipe 521 has an inlet end
211 and the outlet end 212. The micro-bubble mesh 522
is fixed at the outlet end 212, and the inlet end 211 is
configured to be connected to an external water source.
Optionally, an anti-disengagement part 213 may be pro-
vided at the inlet end 211, such as an anti-disengagement
rib protruding radially outward around an outer wall of
the inlet end 211 or an annular groove structure recessed
inward from the outer wall of the inlet end 211. The anti-
disengagement part can prevent the one-piece spray

pipe from falling off a connected pipeline which provides
water supply.
[0113] With continued reference to FIGS. 17 to 19, in
one or more examples, the outer wall of the one-piece
spray pipe 521 is provided with a first fixed installation
part 214A, a second fixed installation part 214B, and a
positioning part 215, which are used to position and fix
the micro-bubble spray head 52 to a predetermined po-
sition.
[0114] With reference to FIGS. 17 and 19, the first fixed
installation part 214A and the second fixed installation
part 214B are symmetrically positioned on the outer wall
of the one-piece spray pipe 521, and are located in the
middle of the one-piece spray pipe 521. The positioning
part 215 is a long-strip-shaped rib, which protrudes radi-
ally outward from the outer wall of the one-piece spray
pipe 521 and extends in a longitudinal direction of the
one-piece spray pipe 521. The first fixed installation part
214A and the second fixed installation part 214B are dis-
tributed on both sides of the positioning part 215. Option-
ally, only one fixed installation part is provided on the
one-piece spray pipe 521, and the positioning part 215
may also be in other suitable forms.
[0115] In one or more examples, the first and second
fixed installation parts 214A, 214B are screw hole struc-
tures so that the spray head 52 can be fixed to a target
position by screws. However, the fixed installation parts
may be any suitable connection structure, such as a
snap-fit connection structure, a welded connection struc-
ture, and the like.
[0116] With reference to FIGS. 17 to 19, in one or more
examples, the micro-bubble mesh 522 is sleeved over
the outlet end 212 of the one-piece spray pipe 521, and
is fixed on the outer wall of the one-piece spray pipe 521
through a fixing device, such as a pressure ring 523. Op-
tionally, the pressure ring 523 may be a metal circlip.
Alternatively, a suitable material, such as an elastic ring
of elastic material (e.g., a rubber band) or a plastic tie,
may also be used to fix the micro-bubble mesh 522.
[0117] In one or more examples, the micro-bubble
mesh 522 has at least one fine hole having a diameter
reaching a micron scale. Preferably, the diameter of the
fine hole is between 0 and 1000 microns; more prefera-
bly, the diameter of the fine hole is between 5 and 500
microns. In one or more examples, the micro-bubble
mesh 522 may be a metal mesh or a macromolecular
material mesh, or other suitable hole mesh structures.
The metal mesh includes but is not limited to stainless
steel wire, nickel wire, brass wire and other materials.
The macromolecular material mesh usually refers to a
mesh with a microporous structure made by first making
a macromolecular material into a wire and then weaving
this wire. In a woven Dutch wire mesh, wefts are densely
arranged, which can be woven by the following weaving
methods: plain weave, twill weave, plain Dutch weave,
twill Dutch weave, reverse Dutch weave. The macromo-
lecular material mesh includes but is not limited to nylon
(polyester) mesh, cotton mesh, polypropylene mesh, etc.
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For example, the micro-bubble mesh may be formed of
a cotton mesh. When the bubble water flows through the
micro-bubble mesh 522, the bubble water is mixed and
cut by the micro-bubble mesh 522, thereby generating
micro-bubble water.
[0118] In one or more examples, the micro-bubble
mesh 522 has a structure of at least two layers. The more
layers of the micro-bubble mesh 522, the better the effect
of micro-bubble generation, but the resistance to the wa-
ter flow also increases. Optionally, the number of layers
of the micro-bubble mesh 522 is not smaller than 3 and
not larger than 12. In an alternative example, the number
of layers of the micro-bubble mesh 522 is not smaller
than 3 and not larger than 5.
[0119] FIG. 20 is a cross-sectional view of a first ex-
ample of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section line
A-A in FIG. 19. With reference to FIG. 20, in one or more
examples, a diameter-decreased conical passage part
217 is provided inside the one-piece spray pipe 521. The
diameter-decreased conical passage part 217 is posi-
tioned close to the inlet end 211 of the one-piece spray
pipe 521. A first-stage diameter-decreased conical pas-
sage 217b is formed inside the diameter-decreased con-
ical passage part 217 in the water flow direction C, and
a spray hole 218 is arranged at a downstream end of the
diameter-decreased conical passage part 217. The
spray hole 218 communicates with the upstream first-
stage diameter-decreased conical passage 217b and a
downstream passage inside the one-piece spray pipe
521 respectively. A short second-stage diameter-de-
creased conical passage 217c is also formed inside the
inlet end 211 of the one-piece spray pipe 521 in the water
flow direction C. The second-stage diameter-decreased
conical passage 217c extends directly downstream to
the first-stage diameter-decreased conical passage
217b, and a smallest diameter of the second-stage di-
ameter-decreased conical passage 217c at its down-
stream end is larger than a largest diameter of the first-
stage diameter-decreased conical passage 217b. In one
or more alternative examples, more than one stage of
diameter-decreased conical passage may be formed in
the diameter-decreased conical passage part 217 in the
water flow direction C, such as two stages, three stages
or more stages of diameter-decreased conical passages.
[0120] With continued reference to FIG. 20, a flow dis-
turbing part 217a is formed on the inner wall of the diam-
eter-decreased conical passage part 217. In one or more
examples, the flow disturbing part 217a is at least one
flow disturbing rib extending longitudinally along the inner
wall of the diameter-decreased conical passage part,
such as a plurality of flow disturbing ribs. In an alternative
example, the flow disturbing part 217a may be at least
one radial protrusion on the inner wall of the diameter-
decreased conical passage part, such as one or more
cylindrical protrusions. Optionally, the flow disturbing part
217a may be formed only on the inner wall corresponding
to the first-stage diameter-decreased conical passage,

or formed on the inner wall corresponding to each stage
of diameter-decreased conical passage, or formed on
the inner wall corresponding to more than one stage of
diameter-decreased conical passage.
[0121] As shown in FIG. 20, in one or more examples,
an outer wall of the diameter-decreased conical passage
part 217 is separate from the inner wall of the one-piece
spray pipe 521, so that an annular gap 300 is formed
between the outer wall of the diameter-decreased conical
passage part 217 and the inner wall of the one-piece
spray pipe 521. The annular gap 300 facilitates the mixing
of air and the water flow, thereby generating more micro-
bubbles.
[0122] As shown in FIG. 20, a suction port 216 is also
formed on the one-piece spray pipe 521. The suction port
216 is formed on a pipe wall of the one-piece spray pipe
521 and is positioned close to the spray hole 218. The
water flow enters from the inlet end 211 of the one-piece
spray pipe 521, first flows through the first-stage diame-
ter-decreased conical passage 217c, and then flows into
the second-stage diameter-decreased conical passage
217b, thereby being pressurized, whereas the flow dis-
turbing part 217a can increase the vortex of the water
flow. The pressurized water flow is sprayed into the down-
stream passage of the one-piece spray pipe 521 from
the spray hole 218 and is rapidly expanded, thereby gen-
erating a negative pressure in the downstream passage
of the one-piece spray pipe 521. Under the action of the
negative pressure, a large amount of outside air is sucked
into the one-piece spray pipe 521 from the suction port
216 and mixes with the water flow therein to generate
bubble water. The bubble water is cut and mixed by the
micro-bubble mesh 522 when it flows through the micro-
bubble mesh 522, thereby producing micro-bubble wa-
ter.
[0123] FIG. 21 is a cross-sectional view of a second
example of the micro-bubble spray head of the present
disclosure in the third embodiment, taken along section
line A-A in FIG. 19. As shown in FIG. 21, in this example,
the diameter-decreased conical passage part 217 is po-
sitioned close to the inlet end of the one-piece spray pipe
521, but the suction port 216 is positioned close to the
outlet end of the one-piece spray pipe 521, and thus close
to the micro-bubble mesh 522. In this example, the suc-
tion port 216 is still within an action range of the negative
pressure generated by the spray hole 218, so when the
water flow is sprayed from the spray hole 218 into the
downstream passage of the one-piece spray pipe 521 in
an expanded state, the outside air is sucked into the one-
piece spray pipe from the suction port 216 under the ac-
tion of the negative pressure and mixes with the water
flow. The other parts of this example that are not men-
tioned are the same as those of the above examples.
[0124] FIG. 22 is a cross-sectional view of a third ex-
ample of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section line
A-A in FIG. 19. As shown in FIG. 22, in this example, the
diameter-decreased conical passage part 217 is posi-
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tioned close to the outlet end 212 of the one-piece spray
pipe 521, and the suction port 216 is positioned close to
the spray hole 218 at the downstream end of the diam-
eter-decreased conical passage part 217. A second-
stage diameter-decreased conical passage 217c ex-
tends by a longer distance from the inlet end 211 of the
one-piece spray pipe 521 to a first-stage diameter-de-
creased conical passage 217b inside the diameter-de-
creased conical passage part 217. In this example, no
flow disturbing part is provided in the diameter-decreased
conical passage part 217. The other parts of this example
that are not mentioned are the same as those of the above
examples.
[0125] FIG. 23 is a cross-sectional view of a fourth ex-
ample of the micro-bubble spray head of the present dis-
closure in the third embodiment, taken along section line
A-A in FIG. 19. As shown in FIG. 23, in this example, the
diameter-decreased conical passage part 217 is also po-
sitioned close to the outlet end 212 of the one-piece spray
pipe 521, and the suction port 216 is positioned close to
the spray hole 218 at the downstream end of the diam-
eter-decreased conical passage part 217. A second-
stage diameter-decreased conical passage 217c ex-
tends by a longer distance from the inlet end 211 of the
one-piece spray pipe 521 to a first-stage diameter-de-
creased conical passage 217b inside the diameter-de-
creased conical passage part 217. In this example, the
diameter-decreased conical passage part 217 is provid-
ed therein with a flow disturbing part 217a, specifically a
plurality of longitudinal flow disturbing ribs extending
along the inner wall of the diameter-decreased conical
passage part 217. The other parts of this example that
are not mentioned are the same as those of the above
examples.
[0126] Hitherto, the technical solutions of the present
disclosure have been described in connection with the
preferred embodiments shown in the accompanying
drawings, but it is easily understood by those skilled in
the art that the scope of protection of the present disclo-
sure is obviously not limited to these specific embodi-
ments. Without departing from the principles of the
present disclosure, those skilled in the art can combine
technical features from different embodiments, and can
also make equivalent changes or replacements to rele-
vant technical features. All these technical solutions after
such changes or replacements will fall within the scope
of protection of the present disclosure.

Claims

1. A micro-bubble spray head, wherein the micro-bub-
ble spray head comprises a one-piece spray pipe
and a micro-bubble filter screen bag fixed inside an
outlet end of the one-piece spray pipe;

a Venturi tube structure is formed in the one-
piece spray pipe, and a suction port is provided

on the one-piece spray pipe, so that air is sucked
into the one-piece spray pipe through the suction
port by means of a negative pressure produced
by the Venturi tube structure and mixes with a
water flow in the one-piece spray pipe to pro-
duce bubble water; and
the micro-bubble filter screen bag comprises an
opening, a bottom and a side wall between the
opening and the bottom; the opening faces the
Venturi tube structure, and a water outflow
space is formed between the side wall and an
inner wall of the outlet end so that the bubble
water can pass through the side wall and the
bottom to form micro-bubble water.

2. The micro-bubble spray head according to claim 1,
wherein the micro-bubble filter screen bag is formed
by at least two layers of filter screens.

3. The micro-bubble spray head according to claim 1
or 2, wherein the micro-bubble filter screen bag is
made of a metal filter screen or a macromolecular
material mesh.

4. The micro-bubble spray head according to claim 1
or 2, wherein the micro-bubble filter screen bag is
fixed on the inner wall of the outlet end by a circlip.

5. The micro-bubble spray head according to claim 1
or 2, wherein the Venturi tube structure is composed
of a diameter-decreased conical passage part, an
at-least-one-stage diameter-decreased conical pas-
sage is formed in the diameter-decreased conical
passage part in a water flow direction, and a spray
hole is arranged at a downstream end of the diam-
eter-decreased conical passage part, so that the wa-
ter flow pressurized by the at-least-one-stage diam-
eter-decreased conical passage can be sprayed
from the spray hole and generate a negative pres-
sure in the one-piece spray pipe.

6. The micro-bubble spray head according to claim 5,
wherein when the spray hole is positioned close to
an inlet end of the one-piece spray pipe, the suction
port is positioned close to the spray hole and/or po-
sitioned at the outlet end.

7. The micro-bubble spray head according to claim 6,
wherein a first suction port and a second suction port
are provided on the one-piece spray pipe, the first
suction port is positioned close to the spray hole, and
the second suction port is positioned at the outlet
end.

8. The micro-bubble spray head according to claim 5,
wherein when the spray hole is positioned close to
the outlet end, the suction port is positioned close to
the spray hole.
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9. The micro-bubble spray head according to claim 1
or 2, wherein the Venturi tube structure can be any
one of the following structures: a structure having a
plurality of diameter-decreased conical passages
parallel to each other in a water flow direction; a
structure having a single throttling hole in the water
flow direction; a structure having a plurality of throt-
tling holes parallel to each other in the water flow
direction; a structure having a single passage whose
diameter is first decreased and then increased in the
water flow direction; or a structure having a plurality
of passages parallel to each other in the water flow
direction, whose diameter is first decreased and then
increased.

10. A washing apparatus, wherein the washing appara-
tus comprises the micro-bubble spray head accord-
ing to any one of claims 1 to 9, and the micro-bubble
spray head is arranged to generate micro-bubble wa-
ter in the washing apparatus.

11. A micro-bubble spray head, wherein the micro-bub-
ble spray head comprises a one-piece spray pipe
and a micro-bubble bubbler fixed at an outlet end of
the one-piece spray pipe;

a diameter-decreased conical passage part is
arranged in the one-piece spray pipe, an at-
least-one-stage diameter-decreased conical
passage is formed in the diameter-decreased
conical passage part in a water flow direction,
and a spray hole is formed at a downstream end
of the diameter-decreased conical passage
part; the spray hole is configured such that after
a water flow pressurized by the at-least-one-
stage diameter-decreased conical passage is
sprayed from the spray hole, a negative pres-
sure is generated in the one-piece spray pipe;
a suction port is provided on the one-piece spray
pipe, and the suction port is positioned close to
the spray hole so that air is sucked into the one-
piece spray pipe through the suction port by
means of the negative pressure and mixes with
the water flow to generate bubble water; and
the micro-bubble bubbler comprises at least two
stages of filter screens spaced apart from each
other by a predetermined distance in the water
flow direction to transform the bubble water into
micro-bubble water.

12. The micro-bubble spray head according to claim 11,
wherein the at-least-one-stage diameter-decreased
conical passage comprises a first-stage diameter-
decreased conical passage and a second-stage di-
ameter-decreased conical passage.

13. The micro-bubble spray head according to claim 11
or 12, wherein a flow disturbing part is formed on an

inner wall of the diameter-decreased conical pas-
sage part.

14. The micro-bubble spray head according to claim 11
or 12, wherein a diameter of the spray hole is in a
range of 0-6mm.

15. The micro-bubble spray head according to claim 11
or 12, wherein the at least two stages of filter screens
comprise a first-stage filter screen and a second-
stage filter screen, the first-stage filter screen com-
prises at least one layer of filter screen, and the
number of layers of the first-stage filter screen is
smaller than the number of layers of the second-
stage filter screen.

16. The micro-bubble spray head according to claim 11
or 12, wherein the micro-bubble bubbler comprises
a screen bracket to fix the at least two stages of filter
screens together.

17. The micro-bubble spray head according to claim 16,
wherein the screen bracket is directly fixed at the
outlet end of the one-piece spray pipe.

18. The micro-bubble spray head according to claim 16,
wherein the micro-bubble bubbler also comprises a
fixing member, and the screen bracket is fixed at the
outlet end of the one-piece spray pipe through the
fixing member.

19. The micro-bubble spray head according to claim 18,
wherein at least one of the screen bracket and the
fixing member is provided with an overflow opening.

20. A washing apparatus, wherein the washing appara-
tus comprises the micro-bubble spray head accord-
ing to any one of claims 11 to 19, and the micro-
bubble spray head is arranged to generate micro-
bubble water in the washing apparatus.

21. A micro-bubble spray head, wherein the micro-bub-
ble spray head comprises a one-piece spray pipe
and a micro-bubble mesh fixed at an outlet end of
the one-piece spray pipe;

a diameter-decreased conical passage part is
arranged in the one-piece spray pipe, an at-
least-one-stage diameter-decreased conical
passage is formed in the diameter-decreased
conical passage part in a water flow direction,
and a spray hole is formed at a downstream end
of the diameter-decreased conical passage
part; the spray hole is configured such that a
water flow flowing through the at-least-one-
stage diameter-decreased conical passage is
sprayed from the spray hole and generates a
negative pressure in the one-piece spray pipe;
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and
a suction port is provided on the one-piece spray
pipe, and the suction port is positioned such that
air can be sucked into the one-piece spray pipe
through the suction port by means of the nega-
tive pressure and mix with the water flow to gen-
erate bubble water; and the bubble water be-
comes micro-bubble water when it passes
through the micro-bubble mesh.

22. The micro-bubble spray head according to claim 21,
wherein the micro-bubble mesh is sleeved over the
outlet end of the one-piece spray pipe and is fixed
on an outer wall of the one-piece spray pipe through
a fixing device.

23. The micro-bubble spray head according to claim 21
or 22, wherein the micro-bubble mesh comprises at
least two layers of meshes.

24. The micro-bubble spray head according to claim 21
or 22, wherein the micro-bubble mesh comprises a
metal mesh or a macromolecular material mesh.

25. The micro-bubble spray head according to claim 21
or 22, wherein the diameter-decreased conical pas-
sage part is positioned close to an inlet end of the
one-piece spray pipe, and the suction port is posi-
tioned close to the spray hole.

26. The micro-bubble spray head according to claim 21
or 22, wherein the diameter-decreased conical pas-
sage part is positioned close to an inlet end of the
one-piece spray pipe, and the suction port is posi-
tioned close to the outlet end of the one-piece spray
pipe.

27. The micro-bubble spray head according to claim 21
or 22, wherein the diameter-decreased conical pas-
sage part is positioned close to the outlet end of the
one-piece spray pipe, and the suction port is posi-
tioned close to the spray hole.

28. The micro-bubble spray head according to claim 21
or 22, wherein a flow disturbing part is arranged on
an inner wall of the diameter-decreased conical pas-
sage part.

29. The micro-bubble spray head according to claim 28,
wherein the flow disturbing part is at least one radial
protrusion arranged on the inner wall of the diameter-
decreased conical passage part or at least one flow
disturbing rib extending longitudinally along the inner
wall of the diameter-decreased conical passage
part.

30. A washing apparatus, wherein the washing appara-
tus comprises the micro-bubble spray head accord-

ing to any one of claims 21 to 29, and the micro-
bubble spray head is arranged to generate micro-
bubble water in the washing apparatus.
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