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(54) VACUUM CLEANER HAVING SELF-CLEANING FUNCTION AND SELF-CLEANING METHOD 
THEREFOR

(57) A vacuum cleaner having self-cleaning function,
the vacuum cleaner has a vacuum cleaning mode and a
self-cleaning mode; in the vacuum cleaning mode, the
air stream successively passes through the suction
mouthpiece(22), the air inlet, the filter(30), the fan(11)
and the air outlet(141), and in the self-cleaning mode,
the air stream successively passes through the air re-
plenishing opening(451) and the fan(11), and then strikes
the cleaning side of the filter(30); an air replenishing valve
(70) is provided at the air replenishing opening(451), in
the vacuum cleaning mode, the suction mouthpiece(22)
is opened and the air replenishing valve (70) controls the
air replenishing opening(451) to be closed, and in the
self-cleaning mode, the suction mouthpiece(22) is closed
and the air replenishing valve (70) controls the air replen-
ishing opening(451) to be opened; the tube wall of the
suction mouthpiece(22) of the hose(21) is pressed
against the air replenishing valve (70) so as to close the
suction mouthpiece(22), and control the air replenishing
valve(70) to open the air replenishing opening(451), the
tube wall of the suction mouthpiece(22) of the hose(21)
is separated from the air replenishing valve(70) so as to
open the suction mouthpiece(22), and control the air re-
plenishing valve(70) to close the air replenishing open-

ing(451).The present invention also relates to a
self-cleaning method of the vacuum cleaner with
self-cleaning function.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of vac-
uum cleaners, in particular to a vacuum cleaner with a
self-cleaning function, and the present invention further
relates to a self-cleaning method of the vacuum cleaner.

BACKGROUND

[0002] Vacuum cleaners are widely used in the clean-
ing of various places. Generally speaking, a vacuum
cleaner generally includes a machine head assembly, a
filter assembly, and a drum assembly. The filter assembly
is arranged in a closed space formed by buckling the
machine head assembly and the drum assembly. Gen-
erally, the outer edge of the machine head, the outer
edge of the filter assembly and the upper edge of the
drum assembly are successively overlapped and assem-
bled in the axial direction and are compressed, thereby
effectively preventing dust from leaking out.
[0003] A dust drum vacuum cleaner is a common
household appliance. In the prior art, the dust drum vac-
uum cleaner has large power and large air inlet, so the
burden of a filter is heavy. After working for a long time,
dust is easy to accumulate in the air duct, so that the
effective dust collection time is influenced, and the dust
collection effect is seriously attenuated; meanwhile, the
service life of the filter is also reduced. In addition, when
the existing vacuum cleaner is used, a user needs to
frequently disassemble the vacuum cleaner to clean the
filter, the cleaning workload is large, and poor experience
is brought to the user.
[0004] Therefore, it is necessary to provide an im-
proved vacuum cleaner to solve the above-mentioned
problems.

SUMMARY

Technical Solution

[0005] The object of the present invention is to provide
a vacuum cleaner with a self-cleaning function.
[0006] To achieve the above object, the present inven-
tion provides a vacuum cleaner with self-cleaning func-
tion, comprising a machine head assembly , a dust drum,
a hose connected to the machine head assembly or the
dust drum, and a filter connected to the machine head
assembly, wherein the machine head assembly includes
a fan and an air inlet and air outlet communicated with
the outside, the hose has a suction mouthpiece commu-
nicated with the outside, the suction mouthpiece is com-
municated with the air inlet, the fan is arranged between
the filter and the air outlet, an air replenishing opening is
provided between filter and the fan, the filter has a clean-
ing side and a non-cleaning side, the vacuum cleaner
has a vacuum cleaning mode and a self-cleaning mode;

in a vacuum cleaning mode, the air stream successively
passes through the suction mouthpiece, the air inlet, the
filter, the fan and the air outlet, and in a self-cleaning
mode, the air stream successively passes through the
air replenishing opening and the fan, and then strikes the
cleaning side of the filter; the air replenishing valve is
provided at the air replenishing opening, in the vacuum
cleaning mode, the suction mouthpiece is opened and
the air replenishing valve controls the air replenishing
opening to be closed, and in the self-cleaning mode, the
suction mouthpiece is closed and the air replenishing
valve controls the air replenishing opening to be opened;
the tube wall of the suction mouthpiece of the hose is
pressed against the air replenishing valve so as to close
the suction mouthpiece, and control the air replenishing
valve(70) to open the air replenishing opening,
the tube wall of the suction mouthpiece of the hose is
separated from the air replenishing valve so as to open
the suction mouthpiece, and control the air replenishing
valve to close the air replenishing opening.
[0007] As a further improvement of the invention, the
outer surface of the machine head assembly is provided
with a suction mouthpiece closing member, and the air
replenishing valve is at least partially arranged in the suc-
tion mouthpiece closing member.
[0008] As a further development of the invention, the
suction mouthpiece closing member comprises a protru-
sion, and the outer diameter of the protrusion is matched
with the inner diameter of the suction mouthpiece.
[0009] As a further improvement of the present inven-
tion, the suction mouthpiece closing member further
comprises a hose clamping groove which is arranged
around the protrusion; and the tube wall of the suction
mouthpiece is inserted into the hose clamping groove to
press against the air replenishing valve.
[0010] As a further improvement of the invention, the
hose clamping groove is provided with a groove outer
wall and a groove inner wall; and the distance between
the groove outer wall and the groove inner wall corre-
sponds to the thickness of the tube wall of the suction
mouthpiece.
[0011] As a further development of the invention, the
air replenishing valve does not protrude out of the suction
mouthpiece closing member as a whole.
[0012] As a further improvement of the invention, the
machine head assembly comprises a fan base for sup-
porting the fan and a top cover covering the fan base,
and the air replenishing valve is arranged between the
fan base and the top cover.
[0013] As a further improvement of the invention, the
top cover is provided with a hose clamping groove, and
the hose is inserted into the hose clamping groove to
close the suction mouthpiece and control the air replen-
ishing valve to open the air replenishing opening.
[0014] As a further improvement of the invention, the
air replenishing valve comprises an air replenishing valve
body and an air replenishing valve cover mounted on the
base of the fan, the air replenishing valve body provided
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with an air replenishing hole communicated with the air
replenishing opening, and the air replenishing valve cov-
er can move relative to the air replenishing valve body
to open or close the air replenishing hole.
[0015] As a further improvement of the invention, the
upper portion of air replenishing hole is provided with an
air replenishing valve cap, an air replenishing hole and
a protrusion adjacent to the air replenishing hole are pro-
vided in the hose clamping groove, the air replenishing
valve cap partly passes through the air replenishing hole
and abuts against the air replenishing valve cap, the hose
is inserted into the hose clamping groove, the protrusion
closes the suction mouthpiece, the tube wall of the suc-
tion mouthpiece presses against the air replenishing
valve cap to drive the air replenishing valve cap move
relative to the air replenishing valve body, in order to open
the air replenishing hole.
[0016] As a further improvement of the invention, the
air replenishing valve further comprises an elastic ele-
ment abutting against the air replenishing valve cover,
and the air replenishing valve cover can be kept at the
position of closing the air replenishing hole under the
action of the elastic element.
[0017] As a further improvement of the invention, the
vacuum cleaner is further provided with an air replenish-
ing mode, and in the air replenishing mode, air stream
successively passes through the air replenishing open-
ing, the fan and the air outlet.
[0018] As a further improvement of the invention, the
vacuum cleaner has a first air chamber from the air inlet
to the non-cleaning side of the filter, a second air chamber
from the cleaning side of the filter to the fan, a third air
chamber from the fan to the air outlet, and a fourth air
chamber from the air outlet to the cleaning side of the
filter, wherein the fourth air chamber is provided with a
self-cleaning air port adjacent to the air outlet; when the
vacuum cleaner is in the vacuum cleaning mode, the suc-
tion mouthpiece and the air outlet are opened, and the
air replenishing opening is closed, so that external air
stream successively passes through the suction mouth-
piece, the air inlet, the first air chamber, the second air
chamber and the third air chamber, and is discharged
from the air outlet; when the vacuum cleaner is in the air
replenishing mode, the air outlet and the air replenishing
opening are opened, and the suction mouthpiece is
closed, so that the external air stream successively pass-
es through the air replenishing opening, the second air
chamber and the third air chamber, and is discharged
from the air outlet; and when the vacuum cleaner is in
the self-cleaning mode, the air replenishing opening is
opened, the suction mouthpiece and the air outlet are
closed, so that the external air stream successively pass-
es through the air replenishing opening, the second air
chamber, the third air chamber and the fourth air cham-
ber, and then enters the second air chamber for circula-
tion after passing through the cleaning side of the filter.
[0019] As a further improvement of the present inven-
tion, the machine head assembly further includes a

switching valve operable to move between two positions,
wherein in a first position, the switching valve opens the
air outlet and closes the self-cleaning air port, and in a
second position, the switching valve closes the air outlet
and opens the self-cleaning air port.
[0020] As a further improvement of the invention, the
switching valve comprises an operating handle, a rotating
shaft driven by the operating handle and a switching valve
cover relatively fixed with the rotating shaft, wherein the
handle drives the switching valve cover through the ro-
tating shaft to select one of the air outlet and the self-
cleaning air port to close.
[0021] As a further improvement of the present inven-
tion, the machine head assembly is provided with a plu-
rality of ejection holes corresponding to the cleaning side
of the filter, and in the self-cleaning mode, the air stream
strikes the cleaning side of the filter through the plurality
of ejection holes, and the inner diameters of the plurality
of ejection holes are increased along the direction from
the inside to the outside of the fan.
[0022] As a further improvement of the present inven-
tion, the machine head assembly is provided with a plu-
rality of ejection holes corresponding to the cleaning side
of the filter, and in the self-cleaning mode, the air stream
strikes the cleaning side of the filter through the plurality
of ejection holes; the ratio of the total air outlet area of
the ejection holes to the air passing area of the fourth air
chamber is 1:1.
[0023] The invention further provides a self-cleaning
method of the vacuum cleaner with self-cleaning func-
tion, wherein the self-cleaning method comprises the fol-
lowing steps: S1, connecting the hose with the air replen-
ishing valve; S2, closing the air outlet; S3, opening the
air outlet; and S4, separating the hose from the air re-
plenishing valve.
[0024] As a further improvement of the present inven-
tion, in the above steps, step S2 and step S3 are circularly
performed for a plurality of times between step S1 and
step S4.
[0025] As a further improvement of the present inven-
tion, in the circulating process of step S2 and step S3,
step S3 is maintained for a preset time, and thereafter
step S2 is performed; the preset time is 1 to 3 seconds.

Beneficial Effect

[0026] The invention has the beneficial effects that:
from the above technical solutions, it can be seen that
the present invention has a number of outstanding sub-
stantial technical features, and after implementing the
technical solution of the present invention, the significant
technical progress thereof is mainly reflected in: (1) a
self-cleaning system is additionally arranged on the tra-
ditional vacuum cleaner, so that the filter can be self-
cleaned; (2) the effective dust collecting time of the vac-
uum cleaner is prolonged; (3) the self-cleaning effect is
excellent, and the service life of the filter is prolonged;
(4) the self-cleaning system decreases the disassembly
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and cleaning frequency of a user and reduces the work-
load; (5) the design is ingenious, the structure is simple,
the production is convenient, and the applicability is
strong; (6) the external cold air entering from the air re-
plenishing air passage can cool the fan, so that the tem-
perature of the fan is reduced; and (7) the hose is con-
nected to the air replenishing valve, so that the suction
mouthpiece and the air replenishing valve can be simul-
taneously controlled to be opened and closed, thereby
carrying out the self-cleaning of the filter, therefore the
operation is very simple and convenient, and better user
experience is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is a stereoscopic diagram of a machine head
assembly of the vacuum cleaner of the present in-
vention;
Fig. 2 is a schematic view showing the opening of
the back cover of the machine head assembly of Fig.
1;
Fig. 3 is an exploded stereoscopic diagram of the
machine head assembly of Fig. 1;
Fig. 4 is a stereoscopic diagram of the fan base of
Fig. 3;
Fig. 5 is a partially exploded schematic view of the
machine head assembly and switching valve of Fig.
1;
Fig. 6 is a front view of the machine head assembly
of Fig. 1;
Fig. 7 is a cross-sectional view taken along line A-A
of Fig. 6 with the switching valve in a first state;
Fig. 8 is similar to Fig. 7 with the switching valve in
a second state;
Fig. 9 is a top view of the hood of Fig. 3;
Fig. 10 is a cross-sectional stereoscopic diagram
taken along line B-B of Fig. 9;
Fig. 11 is a top view of the machine head assembly
of Fig. 1;
Fig. 12 is a cross-sectional view taken along line C-
C of Fig. 11 with the vacuum cleaner in a cleaning
mode;
Fig. 13 is similar to Fig. 12, with the vacuum cleaner
in a self-cleaning mode;
Fig. 14 is a cross-sectional view taken along line D-
D of Fig. 11;
Fig. 15 is an enlarged schematic view of portion a of
Fig. 14 with the air replenishing valve closed;
Fig. 16 is similar to Fig. 15 with the air replenishing
valve open;
Fig. 17 is a top plan view of a suction mouthpiece
closing member of the vacuum cleaner of the present
invention;
Fig. 18 is a sectional view taken along line E-E in
Fig. 11;
Fig. 19 is a schematic view of the vacuum cleaner

of the present invention with the hose disconnected
from the air replenishing valve;
Fig. 20 is a schematic view of the connection of the
hose of the vacuum cleaner of the present invention
to the air replenishing valve;
Fig. 21 is a stereoscopic diagram of the rear cover
of Fig. 3 (the upper portion visible);
Fig. 22 is a stereoscopic diagram of the rear cover
of Fig. 3 (the lower portion visible);
Fig. 23 is a simplified structural diagram of the vac-
uum cleaner of the present invention in a vacuum
cleaning mode;
Fig. 24 is a simplified structural diagram of the air
replenishing mode of the vacuum cleaner of the
present invention switched from the vacuum clean-
ing mode to the self-cleaning mode;
Fig. 25 is a simplified structural diagram of the vac-
uum cleaner of the present invention in the self-
cleaning mode.

DETAILED DESCRIPTION

[0028] The present invention will be described in detail
below with reference to embodiments shown in the draw-
ings. These embodiments are not intended to limit the
present invention, and structural or functional modifica-
tions made by those skilled in the art based on these
embodiments are intended to be included within the
scope of the present invention.
[0029] Referring to Figs. 1 to 25, a preferred embodi-
ment of the vacuum cleaner of the present invention is
shown. In this embodiment, the vacuum cleaner com-
prises a machine head assembly 10, a dust drum (not
shown) and a filter 30 connected to the machine head
assembly 10. Wherein, the dust drum can be hermetically
snap-fitted with the machine head assembly 10 by a con-
necting member such as a snap member and the like, in
addition, rollers can also be provided under the dust drum
to facilitate the movement of the dust drum. The machine
head assembly 10 is also connected with a hose 21, and
the machine head assembly 10 is provided with an air
inlet. One end of the hose 21 is communicated with the
air inlet of the machine head assembly 10, the other end
of the hose 21 is provided with a suction mouthpiece 22
communicated with the external environment, therefore
external air can be discharged from the suction mouth-
piece 22 through the air inlet after being filtered by a filter
30, and the filtered dust can fall into the dust drum. Of
course, in other implementations, the hose may be alter-
natively connected to the dust drum.
[0030] The machine head assembly 10 includes a fan
11, a fan base 12 for supporting the fan 11, a fan hood
14 socketed on the fan 11, and a top cover 13 covering
the upper portion of the fan 11, wherein the fan base 12
is provided with a filter groove 121, the filter groove 121
penetrates through the upper portion and the lower por-
tion of the fan base 12, and the filter 30 is mounted in the
filter groove 121. The filter 30 is preferably a flat plate
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filter. The top cover 13 is provided with an opening
through which the filter 30 can be exposed, and the open-
ing is sealed by a rear cover 15 fitted to the top cover 13.
The fan hood 14 is provided with an air outlet 141, the
air outlet 141 is a main air outlet pipe formed on the fan
hood 14, and correspondingly, the fan base 12 is provid-
ed with a matching groove 122 for accommodating the
main air outlet pipe. The lower portion of the fan base 12
is connected with a tray 16, and the tray 16 is used to
form an air stream channel with the fan base 12, the fan
hood 14 and the like.
[0031] The vacuum cleaner has a first air chamber 41
extending from the air inlet to the filter 30, and the first
air chamber is formed by the dust drum (not shown), the
fan base 12 and the tray 16 in an enclosing manner.
Extending from the filter 30 to the fan 11 forms a second
air chamber 42 of the vacuum cleaner, which is formed
by the fan base 12, the tray 16 and the fan hood 14. The
upstream end of the second air chamber 42 is provided
with a first air port 123, and the first air port 123 is provided
on the fan base 12 and located inside the filter groove
121. The fan 11 includes a motor 111 and an impeller
112 driven by the motor, and the air inlet of the impeller
112 is in fluid communication with the downstream end
of the second air chamber 42. Extending from the impeller
112 to the air outlet 141 forms a third air chamber 43 of
the vacuum cleaner, and the third air chamber 43 is
formed by the fan base 12 and the fan hood 14 in an
enclosing manner. When the vacuum cleaner performs
the cleaning operation, the external air enters from the
suction mouthpiece 22 of the hose 21, successively pass-
es through the first air chamber 41, the second air cham-
ber 42 and the third air chamber 43 and is discharged
from the air outlet 141. It can be seen from the above,
the air enters from the suction mouthpiece of the hose,
pass through the first air chamber 41, filter 30, the second
air chamber 42, fan 11, the third air chamber 43, and is
discharged from the air outlet, that is, the path through
which the air passed forms the dust suction air passage
of the vacuum cleaner. The inside formed by the hood
14, the filter 30, and the rear cover 15 in an enclosing
manner is a clean space, and the outside is a non-clean
space, that is, the inside of the filter 30 is a cleaning side,
and the outside of the filter 30 is a non-cleaning side, or
along the dust suction air passage, the downstream side
of the filter 30 is the cleaning side, and the upstream side
of the filter 30 is the non-cleaning side.
[0032] In addition, a fourth air chamber 44 is formed
between the air outlet 141 and the cleaning side of the
filter 30, and the fourth air chamber 44 has a second air
port 142 disposed adjacent to the filter and a self-cleaning
air port 143 disposed adjacent to the air outlet 141,
wherein the fourth air chamber 44 is formed by the fan
hood 14 and the rear cover 15 in an enclosing manner,
and extends from the self-cleaning air port 143 to the
cleaning side of the filter 30. Specifically, the self-clean-
ing air port 143 is provided on the wall of the main air
outlet pipe. The fan base 12 is further provided with an

air replenishing chamber 45 which is arranged adjacent
to the filter groove 121. An air replenishing opening 451
is provided at the bottom of the air replenishing chamber
45, and is in gas communication with the first port 123
on the downstream side of the filter 30. When the air
replenishing opening 451 is opened, the external air can
enter the second air chamber 42 from the air replenishing
chamber 45 and then be discharged from the air outlet
141 through the fan 11 and the third air chamber 43, or
the external air enters the second air chamber 42 from
the air replenishing chamber 45, then enters the fourth
air chamber 44 from the fan 11 and the third air chamber
43, passes through the second air port 142, then passes
through the cleaning side of the filter 30, and then returns
to the second air chamber 42, and the cycle is repeated,
so that the air stream path from the self-cleaning air port
143 to the cleaning side of the filter 30 forms the self-
cleaning air passage of the vacuum cleaner.
[0033] Referring to Figs. 5 to 17, a switching valve 60
is mounted on the top cover 13, and the switching valve
60 is disposed adjacent to the air outlet 141 and the self-
cleaning air port 143. The switching valve 60 may be in
two states: in case of the first state, as shown in Figs. 7
and 12, the self-cleaning air port 143 is closed and the
air outlet 141 is opened, and in case of the second state,
as shown in Fig. 8 and 13, the air outlet 141 is closed
and the self-cleaning air port 143 is opened. When the
switching valve 60 is in the first state, the vacuum cleaner
has three modes: in case of the first mode, the air replen-
ishing opening 451 is closed, and the air inlet is opened,
so that the external air enters the first air chamber 41
from the air inlet, passes through the filter 30, the second
air chamber 42, the fan 11 and the third air chamber 43,
and is discharged from the air outlet 141, namely, the
first mode is the vacuum cleaning mode of the vacuum
cleaner, as shown in Fig. 18, the direction of the solid
arrow is the direction of the air stream in the vacuum
cleaning mode; in case of the second mode, the air re-
plenishing opening 451 is opened, and the air inlet is
closed, so that the external air enters the second air
chamber 42 from the air replenishing opening 451, pass-
es through the fan 11 and the third air chamber 43, and
is discharged from the air outlet 141, namely, the second
mode is the air replenishing mode of the vacuum cleaner;
when the switching valve 60 is in the second state, the
air replenishing opening 451 is opened, and the air inlet
is closed, so that the external air enters the second air
chamber 42 from the air replenishing opening 451, pass-
es through the fan 11 and the third air chamber 45, enters
the fourth air chamber 44 from the self-cleaning air port
143, passes through the cleaning side of the filter 30, and
then returns to the second air chamber 42, and the cycle
is repeated, namely, it is the self-cleaning mode of the
vacuum cleaner, wherein the direction of the dotted arrow
in Fig. 18 is the direction of the air stream in the self-
cleaning mode.
[0034] Specifically, the switching valve 60 includes a
handle 62 for operation and a rotating shaft 63 relatively

7 8 



EP 3 586 710 A1

6

5

10

15

20

25

30

35

40

45

50

55

fixedly connected to the handle 62. The rotating shaft 63
is fixedly connected to the handle 62 through a spline
and a screw. A switching valve cover 64 is fixedly dis-
posed on the rotating shaft 63. The handle 62 is operated
to, through the rotating shaft 63, drive the switching valve
cover 64 to rotate, around the rotating shaft 63, between
two positions, so that the switching valve 60 is in the first
state or the second state. When the switching valve 60
is in the first state, the switching valve cover 64 closes
the self-cleaning air port 143 and opens the air outlet
141, and when the switching valve 60 is in the second
state, the switching valve cover 64 opens the self-clean-
ing air port 143 and closes the air outlet 141. Further, the
switching valve 60 further includes an elastic member 61
which applies an elastic force to the switching valve cover
64 to make the same move towards the self-cleaning air
port 143, that is, the switching valve 60 can be maintained
in the first state under the action of the elastic member
61, and the handle 62 of the switching valve 60 is man-
ually operated to overcome the action of the elastic mem-
ber 61 to switch to the second state. The elastic element
61 is preferably a torsion spring, which can be socketed
on the rotating shaft 63, wherein one end of the torsion
spring is fixed relative to the rotating shaft 63, and the
other end of the torsion spring 63 is fixed on the top cover
13. Of course, in other embodiments, the switching valve
60 can also be switched between the first state and the
second state by an electrically controlled manner such
as a steering engine or a turning angle electromagnet.
[0035] Referring to Figs. 15 and 16, in the present em-
bodiment, the air replenishing opening 451 is opened or
closed by opening or closing the air replenishing valve
70. The air replenishing valve 70 comprises an air re-
plenishing valve body 71, an air replenishing hole 75 is
formed in the air replenishing valve body 71, an air re-
plenishing valve cover 72 is arranged on the lower side
of the air replenishing hole 75, a spring 74 is arranged
between the air replenishing valve cover 72 and the
pierced air replenishing valve bottom wall, wherein the
spring make the air replenishing valve cover 72 have the
tendency of upwards closing the air replenishing hole 75,
namely, the air replenishing valve 70 can be kept at the
position of closing the air replenishing hole 75 under the
action of the spring 74. An air replenishing valve cap 73
is arranged on the upper side of the air replenishing hole
75, a foot extends downwards from the air replenishing
valve cap 73, and the foot penetrates downwards through
the air replenishing hole 75 and abuts against the air
replenishing valve cover 72. The downward movement
of the air replenishing valve cap 73 can drive the air re-
plenishing valve cover 72 to together overcome the force
of the spring 74 so as to open the air replenishing hole
75. The air replenishing valve 70 is mounted between
the air replenishing chamber 45 and the top cover 13.
The top cover 13 is provided with an annular hose clamp-
ing groove 132, a through hole 132c is provided in the
hose clamping groove 132, the air replenishing valve cap
73 is positioned above the through hole, and the foot of

the air replenishing valve cap 73 downwards penetrates
through the through hole. The hose clamping groove 132
is matched with the tube wall of the suction mouthpiece
22 (i.e. the free end of the hose 21), when the tube wall
of the suction mouthpiece 22 is inserted into the hose
clamping groove 132, the protrusion 133 arranged in the
middle of the hose clamping groove 132 closes the suc-
tion mouthpiece 22, and meanwhile, the tube wall of the
suction mouthpiece 22 presses down the air replenishing
valve cap 73, so that the air replenishing valve 70 is
opened, and air between the top cover 13 and the fan
base 12 can enter the air replenishing chamber 45
through the air replenishing hole 75, as shown in Fig. 16,
the direction of the arrow is the direction of air stream
when the air replenishing hole 75 is opened. Further, the
top end of the air replenishing valve cap 73 is lower than
the top end of the protrusion 132, that is, the air replen-
ishing valve cap 73 does not protrude out of the hose
clamping groove 132 as a whole, so that the air replen-
ishing valve can be prevented from being triggered by
mistake.
[0036] It can be seen from the above that, in the present
embodiment, by the cooperation between the free end
of the joint of the hose 21 and the air replenishing valve
70, the air replenishing valve 70 is controlled to open the
air replenishing opening 451 while the hose suction
mouthpiece 22 is closed, where the cooperation means
that the tube wall of the suction mouthpiece 22 presses
against the air replenishing valve 70 so as to control the
air replenishing valve 70 to open the air replenishing
opening 451, that is, the tube wall of the suction mouth-
piece 22 abuts against and presses the air replenishing
valve 70 down; the separation of the hose 21 from the
air replenishing valve 70 is able to open the suction
mouthpiece 22 and the air replenishing valve 70 closes
the air replenishing opening 451. As shown in Fig. 19,
the hose 21 is separated from the air replenishing valve
70, the suction mouthpiece 22 is in the open state, and
the air replenishing valve 70 is in the close state, that is,
the spring 74 presses against the air replenishing valve
cover 72 to close the air replenishing hole 75. As shown
in Fig. 20, the hose 21 is connected to the air replenishing
valve 70, and the suction mouthpiece 22 is in the close
state, that is, the protrusion 133 closes the suction mouth-
piece 22; the air replenishing valve 70 is in the close
state, the side wall of the hose 21 downwards presses
the air replenishing valve cover 72, and the air replen-
ishing valve cover 72 drives the air replenishing valve
cover 72 to move downwards to open the air replenishing
hole 75. In this embodiment, as shown in Fig. 17, the
hose clamping groove 132 and the protrusion 133 forms
a closing member for the suction mouthpiece. The outer
diameter of the protrusion 133 is substantially equal to
the inner diameter of the suction mouthpiece 22, and the
ring width of the annular hose clamping groove 132 (the
difference between the inner diameter of the outer pe-
riphery of the hose clamping groove 132 and the outer
diameter of the protrusion 133, that is, the distance be-
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tween the groove outer wall 132a and the groove inner
wall 132b of the hose clamping groove 132) is substan-
tially equal to the wall thickness of the suction mouthpiece
22, so that when the hose 21 is inserted into the annular
hose clamping groove 132, the tube wall of the suction
mouthpiece 22 is just inserted into the hose clamping
groove 132, and the suction mouthpiece 22 is just closed
by the protrusion 132. Normally, the thickness of the tube
wall of the suction mouthpiece 22 is much smaller than
the width of a human finger, so that it is ensured that a
user can simultaneously close the suction mouthpiece
and control the opening of the air replenishing valve only
by inserting the suction mouthpiece 22 into a suction
mouthpiece closing member and pressing down the hose
clamping groove 132, and the air replenishing valve 70
cannot be opened only by using the limb (such as a finger)
of the user, and therefore, the linkage control of the suc-
tion mouthpiece and the air replenishing valve is ensured,
and the air replenishing valve is prevented from being
triggered by mistake.
[0037] Furthermore, in order to improve the efficiency
of the self-cleaning, a hole plate 151 is provided in the
rear cover 15, and the hole plate 151 divides the interior
of the rear cover 15 into an upper portion and a lower
portion, wherein the upper portion is in fluid communica-
tion with the self-cleaning air port 143. The hole plate 151
is provided with a plurality of through ejection holes 152,
and the ejection holes 152 forms a part of the self-clean-
ing air passage. The ejection holes 152 extend down-
wards to form ejection columns, the hole diameters of
the ejection holes 152 of the preferred ejection columns
are not more than 10 mm, specifically 5 mm to 9 mm, the
center lines of the ejection holes 152 are approximately
perpendicular to the flat filter, the air outlet direction from
the second air port 142 is approximately perpendicular
to the center lines of the ejection holes 152, and the air
volume inside the fan assembly is greater than that out-
side the fan assembly, therefore the hole diameters of
the ejection holes adjacent to the second air chamber
inlet, namely the first air port, is set to be smaller than
the hole diameters of the ejection holes far away from
the second air chamber inlet, or the inner diameters of
the ejection holes adjacent to the downstream of the dust
collection air passage is smaller than the inner diameters
of the ejection holes far away from the downstream of
the dust collection air passage, thereby ensuring that the
air stream inside and outside the second air chamber are
more uniform. Preferably, the inner diameters of the plu-
rality of ejection holes 152 increases in the direction from
the inside to the outside of the fan 11, and the plurality
of ejection holes 152 are regularly arranged with respect
to the rotation axis of the fan 11. In this embodiment, four
rows of ejection holes are provided, three ejection holes
are provided in each row, and the inner diameters of the
ejection holes in the same row are increased from inside
to outside, specifically, the hole diameter of the innermost
ejection hole is preferably 5 mm, the hole diameter of the
middle ejection hole is preferably 7 mm, and the hole

diameter of the outermost ejection hole is preferably 9
mm. The connecting lines of the center lines of the ejec-
tion holes in each row may be arranged in parallel with
each other or in the same radial direction as the rotation
axis of the fan 11, and the sub-sections of the ejection
holes having the same hole diameter of each row may
be arranged in conformity with the arrangement of the
filter, such as arc-shaped in the present embodiment. In
addition, a grid-shaped side wall 153 is provided at one
side of the hole plate 151, and the side wall 153 corre-
sponds to the first air port 123 such that the clean air
passing through the filter 30 can enter the first air port
123 from the grid of the side wall 153. In the present
embodiment, the gap between the end of the ejection
column and the clean side of the filter 30 is no more than
20 mm, more preferably 2 mm to 10 mm, and most pref-
erably 5 mm, and the ratio of the total air outlet area of
the ejection holes to the minimum air passing area of the
fourth air chamber 44 is approximately 1:1. By the ar-
rangement, better air stream ejection force and strike ar-
ea on the filter can be achieved at the same time, and
the optimal self-cleaning effect is achieved.
[0038] The self-cleaning method of the vacuum clean-
er according to the invention comprises the following
steps: S1, connecting the hose 21 with the air replenish-
ing valve 70, so that the hose suction mouthpiece 22 is
closed and the air replenishing opening 451 is opened,
therefore air stream successively passes through the air
replenishing opening 451, the fan 11 and the air outlet
141, specifically, the free end of the hose 21 is inserted
into the hose clamping groove 132, the protrusion 133 in
the clamping groove 132 closes the hose suction mouth-
piece 22, the tube wall of the hose 21 downwards presses
the air replenishing valve cap 73, and then the air replen-
ishing valve 70 is opened, so that the air stream enters
the second air chamber 42 and the third air chamber 43
through the air replenishing opening 451, and thereafter
is discharged from the air outlet 141; S2, closing the air
outlet 141, specifically, opening the switching valve 60
to close the air outlet 141 and open the self-cleaning air
port 143, so that the external air stream successively
passes through the air replenishing opening 451, the sec-
ond air chamber 42, the third air chamber 43 and the
fourth air chamber 44, strikes the clean side of the filter
and then enters the second air chamber 42 to circulate;
S3, opening the air outlet 141, specifically, closing the
switching valve 60 to open the air outlet 141 and close
the self-cleaning air port 143, so that the air stream enters
the second air chamber 42 and the third air chamber 43
through the air replenishing opening 451, and then is
discharged from the air outlet 141; and S4, separating
the hose 21 from the air replenishing valve 70, so that
the hose suction mouthpiece 22 is opened and the air
replenishing opening 451 is closed.
[0039] Preferably, step S2 and step S3 are circularly
performed for a plurality of times between step S1 and
step S4, and further, step S3 can be maintained for a
preset time in the circulating process, and thereafter step

11 12 



EP 3 586 710 A1

8

5

10

15

20

25

30

35

40

45

50

55

S2 is performed. Preferably, the preset time is 1 to 3
seconds. The vacuum cleaner and the operation method
according to the present invention will be described be-
low in a simplified structural view.
[0040] Fig. 23 is a simplified structural diagram of the
vacuum cleaner in the cleaning mode, in which the suc-
tion mouthpiece 22 and the air outlet 141 are both in the
open state, the switching valve 60 closes the self-clean-
ing air port 143, and the air replenishing valve 70 closes
the air replenishing opening 451. Under the action of the
fan 11, air enters the first air chamber 41 from the suction
mouthpiece 22 and the air inlet, and impurity dust in the
air is intercepted by the filter 30, so that most of the im-
purity dust can fall into the non-clean air chamber, but
some impurity dust can be stuck on the non-cleaning side
of the filter 30. Clean air passes through the filter 30,
successively passes through the second air chamber 42
and the third air chamber 43, and is finally discharged
from the air outlet 141, and the arrow in the drawing sche-
matically indicates the direction of air stream. With the
prolongation of the use time of the vacuum cleaner, ex-
cessive impurity dust will accumulate on the non-cleaning
side of the filter, resulting in a decrease in the suction
force of the vacuum cleaner. When the user directly feels
that the suction force is reduced or the vacuum cleaner
itself senses an excessive accumulation of impurity dust
through the sensor, it is necessary to activate the self-
cleaning mode to remove the impurity dust accumulated
on the non-cleaning side of the filter. The activation of
the self-cleaning mode can be realized by a user through
operating the hose and the switching valve, or can be
realized through an automatic mode switching structure
arranged in the vacuum cleaner, specifically through a
mode of controlling an electromagnetic valve or other
control modes known to those skilled in the art, and will
not be described herein again.
[0041] Fig. 24 is a schematic structural diagram of the
air replenishing mode of the vacuum cleaner switched
from the vacuum cleaning mode to the self-cleaning
mode, wherein the suction mouthpiece 22 is in the close
state, the air outlet 141 is in the open state, the switching
valve 60 closes the self-cleaning air port 143, and the air
replenishing valve 70 is opened. Under the action of the
fan 11, air enters the second air chamber 42 from the air
replenishing opening 451, passes through the third air
chamber 73, and is finally discharged from the air outlet
141, and the arrows in the drawing schematically indi-
cates the direction of the air stream. At the moment, a
low pressure area is formed in the first air chamber 41
and the fourth air chamber 44.
[0042] Fig. 25 is a schematic structural diagram of the
vacuum cleaner in the self-cleaning mode, in which the
suction mouthpiece 22 and the air outlet 141 are both in
the close state, the switching valve 60 opens the self-
cleaning air port 143, and the air replenishing valve 70
is kept open. At the moment, the air entering from the air
replenishing opening 451 enters the fourth air chamber
44 through the second air chamber 42 and the third air

chamber 43 under the action of the fan 11, and is ejected
from the ejection hole 152 corresponding to the cleaning
side of the filter to strike the cleaning side of the filter, so
that the impurity dust accumulated and stuck on the non-
cleaning side of the filter are removed, and a self-cleaning
action is completed.
[0043] In order to enhance the self-cleaning effect, the
vacuum cleaner returns to the air replenishing mode from
the self-cleaning mode, namely the air replenishing valve
70 is kept open, the self-cleaning air port 143 is closed
and the air outlet 141 is opened, and then the vacuum
cleaner returns to the self-cleaning mode from the air
replenishing mode, and in this way, the self-cleaning ac-
tion is repeated for a plurality of times. Finally, the vacuum
cleaner returns to the vacuum cleaning mode from the
air replenishing mode or the self-cleaning mode to finish
the self-cleaning operation. From the above description,
it can be found that the present invention adds a self-
cleaning system on the traditional vacuum cleaner, so
that the filter can be self-cleaned; the effective dust col-
lection time of the vacuum cleaner is prolonged; the self-
cleaning effect is excellent, and the service life of the filter
is prolonged; the self-cleaning system reduces the dis-
assembly and cleaning frequency of a user and reduces
the workload; the design is ingenious, the structure is
simple, the production is convenient, and the applicability
is strong; the external cold air entering from the air re-
plenishing opening 451 can cool the lower, so that the
temperature of the fan is reduced; in addition, through
the connection or separation of the hose and the air re-
plenishing valve, the switch between the cleaning mode
and the vacuum cleaning mode is realized, the operation
is very simple and convenient, therefore better user ex-
perience is achieved.
[0044] It is to be understood that although the specifi-
cation has been described in terms of embodiments, not
every embodiment contains only one independent tech-
nical solution, and that such description is merely for pur-
poses of clarity. One skilled in the art should take the
specification as a whole, and the technical solution in
each embodiment may be suitably combined to form ad-
ditional embodiments that may be appreciated by those
skilled in the art.
[0045] The above detailed description is only specific
to the possible embodiments of the present invention,
and is not intended to limit the scope of the present in-
vention, and all equivalent embodiments or modifications
that do not depart from the spirit of the present invention
are intended to be included within the scope of the
present invention.

Claims

1. A vacuum cleaner having self-cleaning function
comprises
a machine head assembly(10),
a dust drum,
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a hose (21) connected to the machine head assem-
bly(10) or the dust drum, and
a filter (30) connected to the machine head assem-
bly(10),
wherein the machine head assembly(10) includes a
fan (11), an air inlet and air outlet (141) communi-
cated with the outside, the hose(21) has a suction
mouthpiece (22) communicated with the outside, the
suction mouthpiece(22) is communicated with the
air inlet, the fan(11) is provided between the filter(30)
and the air outlet(141), an air replenishing opening
(451) is provided between filter(30) and the fan(11),
the filter(30) has a clean side and a non-clean side,
the vacuum cleaner has a vacuum cleaning mode
and a self-cleaning mode;
in the vacuum cleaning mode, the air stream suc-
cessively passes through the suction mouth-
piece(22), the air inlet, the filter(30), the fan(11) and
the air outlet(141), and
in the self-cleaning mode, the air stream successive-
ly passes through the air replenishing opening(451)
and the fan(11), and then strikes the cleaning side
of the filter(30);
it is characterized in that:

an air replenishing valve (70) is provided at the
air replenishing opening(451),
in the vacuum cleaning mode, the suction
mouthpiece(22) is opened and the air replenish-
ing valve (70) controls the air replenishing open-
ing(451) to be closed, and
in the self-cleaning mode, the suction mouth-
piece(22) is closed and the air replenishing valve
(70) controls the air replenishing opening(451)
to be opened;
the tube wall of the suction mouthpiece(22) of
the hose(21) is pressed against the air replen-
ishing valve (70) so as to close the suction
mouthpiece(22), and control the air replenishing
valve(70) to open the air replenishing open-
ing(451),
the tube wall of the suction mouthpiece(22) of
the hose(21) is separated from the air replen-
ishing valve(70) so as to open the suction
mouthpiece(22), and control the air replenishing
valve(70) to close the air replenishing open-
ing(451).

2. The vacuum cleaner according to claim 1, charac-
terized in that: the outer surface of the machine
head assembly (10) is provided with a suction mouth-
piece closing member, and the air replenishing valve
(70) is at least partially arranged in the suction
mouthpiece closing member.

3. The vacuum cleaner according to claim 2, charac-
terized in that: the suction mouthpiece closing
member comprises a protrusion (133), and the outer

diameter of the protrusion (133) is matched with the
inner diameter of the suction mouthpiece (22).

4. The vacuum cleaner according to claim 3, charac-
terized in that: the suction mouthpiece closing
member further comprises a hose clamping groove
(132) which is arranged around the protrusion (133);
and the tube wall of the suction mouthpiece (22) is
inserted into the hose clamping groove (132) to press
against the air replenishing valve(70).

5. The vacuum cleaner according to claim 4, charac-
terized in that: the hose clamping groove (132) is
provided with a groove outer wall (132a) and a
groove inner wall (132b); and the distance between
the groove outer wall (132a) and the groove inner
wall (132b) corresponds to the thickness of the tube
wall of the suction mouthpiece (22).

6. The vacuum cleaner according to claim 2, charac-
terized in that: the air replenishing valve(70) does
not protrude out of the suction mouthpiece closing
member as a whole.

7. The vacuum cleaner according to any one of claims
1 to 6, characterized in that: the air replenishing
valve(70) comprises an air replenishing valve body
(71) and an air replenishing valve cover (72) mount-
ed on the base of the fan(11), the air replenishing
valve body(71) provided with an air replenishing hole
(75) communicated with the air replenishing open-
ing(451), and the air replenishing valve cover(72)
can move relative to the air replenishing valve
body(71) to open or close the air replenishing
hole(75).

8. The vacuum cleaner according to claim 7, charac-
terized in that: the upper portion of air replenishing
hole(75) is provided with an air replenishing valve
cap (73), a through hole and a protrusion (133) ad-
jacent to the through hole are provided in the hose
clamping groove(132), the air replenishing valve
cap(73) partly passes through the through hole and
abuts against the air replenishing valve cap(73), the
hose(21) is inserted into the hose clamping
groove(132), the protrusion(133) closes the suction
mouthpiece(22), the tube wall of the suction mouth-
piece (22) presses against the air replenishing valve
cap(73) to drive the air replenishing valve cap(73)
move relative to the air replenishing valve body(71),
in order to open the air replenishing hole(75).

9. The vacuum cleaner according to claim 7, charac-
terized in that: the air replenishing valve(70) further
comprises an elastic element (74) abutting against
the air replenishing valve cover(72), and the air re-
plenishing valve cover(72) can be kept at the position
of closing the air replenishing hole(75) under the ac-
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tion of the elastic element.

10. The vacuum cleaner according to any one of claims
1 to 6, characterized in that: the vacuum cleaner
is further provided with an air replenishing mode, and
in the air replenishing mode, air stream successively
passes through the air replenishing opening(451),
the fan(11) and the air outlet(141).

11. The vacuum cleaner according to claim 10, charac-
terized in that: the vacuum cleaner has a first air
chamber (41) from the air inlet to the non-cleaning
side of the filter(30), a second air chamber (42) from
the cleaning side of the filter(30) to the fan(11), a
third air chamber (43) from the fan(11) to the air out-
let(141), and a fourth air chamber (44) from the air
outlet(141) to the cleaning side of the filter(30),
wherein the fourth air chamber(44) is provided with
a self-cleaning air port (143) adjacent to the air out-
let(141); when the vacuum cleaner is in the vacuum
cleaning mode, the suction mouthpiece(22) and the
air outlet(141) are opened, and the air replenishing
opening(451) is closed, so that external air stream
successively passes through the suction mouth-
piece(22), the air inlet, the first air chamber (41), the
second air chamber (42) and the third air cham-
ber(43), and is discharged from the air outlet(141);
when the vacuum cleaner is in the air replenishing
mode, the air outlet(141) and the air replenishing
opening(451) are opened, and the suction mouth-
piece(22) is closed, so that the external air stream
successively passes through the air replenishing
opening(451), the second air chamber(42) and the
third air chamber(43), and is discharged from the air
outlet(141); and when the vacuum cleaner is in the
self-cleaning mode, the air replenishing open-
ing(451) is opened, the suction mouthpiece(22) and
the air outlet(141) are closed, so that the external air
streams successively pass through the air replen-
ishing opening(451), the second air chamber(42),
the third air chamber(43) and the fourth air cham-
ber(44), and then enters the second air chamber(42)
for circulation after passing through the cleaning side
of the filter(30).

12. The vacuum cleaner according to claim 11, charac-
terized in that: the machine head assembly(10) fur-
ther includes a switching valve (60) operable to move
between two positions, wherein in a first position, the
switching valve(60) opens the air outlet(141) and
closes the self-cleaning air port(143), and in a sec-
ond position, the switching valve(60) closes the air
outlet(141) and opens the self-cleaning air port(143).

13. The vacuum cleaner according to claim 12, charac-
terized in that: the switching valve(60) comprises
an operating handle (62), a rotating shaft (63) driven
by the operating handle(62) and a switching valve

cover (64) relatively fixed with the rotating shaft(63),
wherein the operating handle(62) drives the switch-
ing valve cover(64) through the rotating shaft(63) to
select one of the air outlet(141) and the self-cleaning
air port(143) to close.

14. The vacuum cleaner according to claim 10, charac-
terized in that: the machine head assembly(10) is
provided with a plurality of ejection holes (152) cor-
responding to the cleaning side of the filter(30), and
in the self-cleaning mode, the air stream strikes the
cleaning side of the filter(30) through the plurality of
ejection holes; the ratio of the total air discharging
area of the ejection holes to the air passing area of
the fourth air chamber (44) is 1:1.

15. A self-cleaning method of the vacuum cleaner with
self-cleaning function according to any one of claims
1 to 14, characterized in that: the self-cleaning
method comprises the following steps: S1, connect-
ing the hose(21) with the air replenishing valve(70);
S2, closing the air outlet(141); S3, opening the air
outlet(141); and S4, separating the hose(21) from
the air replenishing valve(70).

16. The self-cleaning method of the vacuum cleaner ac-
cording to claim 15, characterized in that: in the
above steps, step S2 and step S3 are circularly per-
formed for a plurality of times between step S1 and
step S4.

17. The method of self-cleaning a vacuum cleaner ac-
cording to claim 16, characterized in that: in the
circulating process of step S2 and step S3, step S3
is maintained for a preset time, and thereafter step
S2 is performed; the preset time is 1 to 3 seconds.
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