wo 2022/148343 A1 |0 00000 KOO0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O 0 0 0 0 A0

International Bureau

/ (10) International Publication Number
(43) International Publication Date = WO 2022/148343 A1l
14 July 2022 (14.07.2022) WIRPOIPCT

(51) International Patent Classification: 202120969999.6 07 May 2021 (07.05.2021) CN
A47L 5/24 (2006.01) A47L 9/32 (2006.01) 202120970000 X 07 May 2021 (07.05.2021) CN
A47L 9/00 (2006.01) A47L 9/10 (2006.01) 202120969997.7 07 May 2021 (07.05.2021) CN
A47L 9/28 (2006.01) HOSF 3/02 (2006.01) 2021209699657 07 May 2021 (07.05.2021) CN
. o . 2021104930813 07 May 2021 (07.05.2021) CN
(21) International Application N“mber'P CTION2022/070101 202120969977.X 07 May 2021 (07.05.2021) CN
202120969998.1 07 May 2021 (07.05.2021) CN
(22) International Filing Date: 2021112714854 29 October 2021 (29.10.2021)  CN
04 Jamary 2022 (04.01.2022) 74y Applicant: GLOBE (JIANGSU) CO., LTD. [CN/CN]:
(25) Filing Language: English No. 65-1 Xinggang Road, Zhonglou District, Changzhou,

Ji 213023 (CN).
(26) Publication Language: English fangsu ()

(72) Inventors: WANG, Doushi; No. 65-1 Xinggang Road,
Zhonglou District, Changzhou, Jiangsu 213023 (CN). GE,
Xingjun; No. 65-1 Xinggang Road, Zhonglou District,
Changzhou, Jiangsu 213023 (CN). LU, Baodong; No. 65-1

(30) Priority Data:
202120018567.7 06 January 2021 (06.01.2021) CN
202120018598.2 06 January 2021 (06.01.2021) CN
2021209535604 07 May 2021 (07.05.2021) CN
202120953529.0 07 May 2021 (07.05.2021) CN

(54) Title: HANDHELD VACUUM CLEANER AND VACUUM CLEANER BRUSH ASSEMBLY

Figure 2

(57) Abstract: A handheld vacuum cleaner (100) includes a housing (10), a suction generating unit (30), a dirt collection unit (20) and
abattery pack (50). The housing (10) includes a body (11), a holding portion (12) and a base (13). The holding portion (12) is arranged
between the body (11) and the base (13). The suction generating unit (30) is mounted on a side of the body (11) away from the holding
portion (12). The dirt collection unit (20) is mounted on the suction generating unit (30). The battery pack (50) is detachably mounted on
a side of the base (13) away from the holding portion (12). Wherein, the holding portion (12) includes a handle (123) connected between
the body (11) and the base (13), and a supporting bracket (124). The handle (123) is covered with a static conducting portion (125), and
the static conducting portion (125) is electrically connected with a static generating portion of the handheld vacuum cleaner (100).
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Handheld vacuum cleaner and vacuum cleaner brush assembly

TECHNICAL FIELD

(00017 The disclosure relates o a technical field of vacuum cleaner, specifically relates to

a handheld vacuum cleaner and a vacuum cleaner brush assembly.

BACKGROUND

[06002] Conventionally, various types of cleaning devices have been widely used in daily
life. Common cleaning devices on the market, such as handheld vacuum cleaners, are
becoming more and more familiar {0 consumers, and are popular with users due to their
lightness, portability, and no need for a power cord during use.

[0003] Handheld vacuum cleaners generally use cyclone separation bins as a main
separation unii to separate and screen out debris and dust particles in dirty air. Airflow
generating devices such as electric fans are used to provide negative pressure as a power
unit to drive air to flow. And then it is supplemented by auxiliary units such as dirty air iniet
tube, motor front filter unit, energy supply unit, motor rear filter unit, connection structure to

cornnect or communicate with each unit, and handle to provide a holding structure.

SUMMARY

[0004] The disclosure provides a handheld vacuum cleaner to improve technical problems
of damage 1o the whole circuit and electric shock to a user caused by an accumulation of
static electricity generated during a use of handheld vacuum cleaner in the conventional
art.

1000587 The disclosure provides a handheld vacuum cleaner. The handheld vacuum
cleaner includes a housing, a suction generating unit, a dirt collection unit and a battery
pack. The housing includes a body, a holding portion and a base. The holding portion is
arranged between the body and the base. The body includes an accommuodating groove,
and an air inlet channel. The suction generating unit is at least partially housed in the
accommaodating groove and configured (o generate airflow along the air inlet channel. The

dirt collection unit is at least partially housed in the accommodating groove, detachably
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mounted on the suction generating unit and configured to separate dirt and dust from the
airflow. The battery pack is mounted on the base and configurad o supply power o the
suction generating unit.

[8006] In one embodiment of the handheld vacuum cleaner of the disclosure, the holding
portion is at least partially covered with astatic conducting portion, and the static conducting
portion is electrically connected with a static generating portion of the handheld vacuum
cleaner.

(00071 The handheld vacuum cleaner of the disclosure may introduce static electricity
generated by the static generating portion into earth in time and avoid damage to a circuit of
the handheld vacuum cleaner and an electric shock to the user due to an accumulation of
the static electricity by partially or fully being covered the siatic conducting portion on the
holding portion and electrically connecting the static conducting portion with the static
generating portion of the handheld vacuum cleaner, which improve a user’'s experience.
[0008] In one embodiment of the handheld vacuum cleaner of the disclosure, the base is
provided with an opening groove, the opening groove at least partially houses the battery
pack, and the battery pack is detachably inseried into the opening groove. A side of the
battery pack close o the holding portion is provided with an insertion boss matched with the
opening groove. The battery pack is detachably inserted and fixed in the opening groove by
the insertion boss. The opening groove at least partially wraps the insertion boss. With this
arrangement, the battery pack and housing may facilitate installation and disassembly and
ensure a stability of the battery pack. When charging the battery pack, it can be charged
together with an entire vacuum cleaner, or the battery pack may be charged separately,
which can improve the technical problem of inconvenient disassembly of the battery pack of
the handheld vacuum cleaner in the conventional art.

(00097 In one embodiment of the handheld vacuum cleaner of the disclosure, a guiding
groove 1$ arranged on a groove wall of the opening groove. A side wall of the insertion boss
is provided with an insertion rib matched with the guiding groove.

(0010} In one embodiment of the handheld vacuum cleaner of the disclosure, the insertion
boss of the battery pack is inserted and fixad in the opening groove of the base along a

direction parallel to the body.
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[0011] In one embodiment of the handheld vacuum cleanear of the disclosure, the battery
pack is provided with a limiting member on one side close 1o the holding portion. The
imiting member includes a limiting body, a limiting protrusion portion and a limiting button
portion. The limiting protrusion portion and the imiting button portion are integrally formed
and arranged at different ends of the limiting body. An end of a bottom of the opening
groove close 1o an insertion end is provided with a limiting clamping groove maiched with
the limiting protrusion portion.

(0012} In one embodiment of the handheld vacuum cleaner of the disclosure, a side of the
battery pack close to the holding portion is provided with a limiting mounting groove for
mounting the limiting member and a limiting cover for covering the miting mounting groove.
The limiting cover is provided with a first opening and a second opening for the limiting
protrusion portion and the limiting button portion to extend. An elastic component is
arranged between the limiting member and a bottom of the Iimiting mounting groove.
[0013] In one embodiment of the handheld vacuum cleaner of the disclosure, there are
two elastic componeants. One of the alastic components is arranged between the limiting
protrusion portion and a bottom surface of the imiting mounting groove, and the other one
of the elastic components is arranged between the limiting button portion and the bottom
surface of the imiting mounting groovea.

[0014] in one embodiment of the handheld vacuum cleaner of the disclosure, a limiting
mounting protrusion block is arranged in a middle of the limiting mounting groove. A central
portion of the imiting body is provided with a limiting through hole matched with the imiting
mounting profrusion block. The limiting member is sleeved on the limiting mounting
protrusion block through the limiting through hole.

100157 In one embodiment of the handheld vacuum cleaner of the disclosure, a guiding rib
is arranged on an outer side wall of the limiting mounting protrusion block. An inner side
wall of the limiting through hole is provided with a guiding groove matched with the guiding
rib.

[0016] In one embodiment of the handheld vacuum cleaner of the disclosure, a guiding
groove is arranged on an outer side wall of the limiing mounting protrusion block. An inner

side wall of the limiting through hole is provided with a guiding rib matched with the guiding
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groove,

(00171 In one embodiment of the handheld vacuum cleaner of the disclosurg, the static
conducting portion is a conductive non-metallic material with a resistivity from 10'Q to
10%Q,

[0018] In one embodiment of the handheld vacuum cleaner of the disclosure, the holding
portion includes a handle and a supporting bracket, and a buckle portion is defined by the
handle, the supporting bracket, the body and the base collectively, the static conducting
portion is S-shaped as a whole and includes a first covering portion covering a part of a
surface of the handle and a second covering portion covering a side of the buckle portion
close to the body, the first covering portion and the second covering portion are connecled
with each other.

[0018] In one embodiment of the handheld vacuum cleaner of the disclosure, anend of
the first covering portion close to the base is located on a side of the handie far away from
the supporting bracket, and an end of the first covering portion close to the body is located
on a side of the handie close to the supporting bracket.

(00201 In one embodiment of the handheld vacuum cleaner of the disclosure, a switch
button and a lug boss are arranged on the side of the handle close to the supporting
bracket. The switch button is iocated close to the body. The lug boss is located on a side of
the switch bution away from the body. The siatic conducting portion is provided with a
button notch at a position corresponding to the lug boss.

(80217 In one embodiment of the handheld vacuum cleaner of the disclosure, the air inlet
channel is arranged on the body, and the dirt collection unit includes a dirt cup and a first
dirt suction inlet located on a side wall of the dirt cup. The first dirt suction inlet matches an
air outlet of the air inlet channel. The handheld vacuum cleaner further includes a brush
assembly and an air tube unit. The brush assembly is provided with a second dirt suction
inlet. The air tube unit includes an air tube, wherein, the second dirt suction inlet of the
brush assembly communicates with an air inlet of the air inlet channel of the housing
through the air tube. An opening area of the first dirt suction inlet is smaller than a
cross-sectional area of an inner hole of the air tube, and an opening area of the second dirt

suction inlet is smaller than the cross-sectional area of the inner hole of the air ube. This
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can improve an efficiency of the handheld vacuum cleaner through position arrangements
of the first dirt suction inlet of the dirt cup and the second dirt suction inlet of the brush
assembly, and a ratio of the opening area of the first dirt suction inlet of the dirt cup and the
second dirt suction inlet of the brush assembily to the cross-sectional area of the inner hole
of the air tube, which can scolve the technical problem of low dirt collection efficiency of the
handheld vacuum cleaner.

100227 In one embodiment of the handheld vacuum cleaner of the disclosure, a ratio of the
opening area of the second dirt suction inlet to the cross-sectional area of the inner hole of
the air tube is from 0.510 0.6

(00237 In one embodiment of the handheld vacuum cleaner of the disclosure, a ratio of the
opening area of the first dirt suction inlet to the cross-sectional area of the inner hole of the
air tube is from 0.65 10 0.8.

100247 In one embodiment of the handheld vacuum cleaner of the disclosure, the brush
assembly includes a brush housing, an agitator brush and an air tube connection poriion. A
rear end of the brush housing is connacted with the air tube connection portion. The brush
housing is provided with an accommodating cavity at a front end of the brush housing. A
rear end of the accommodating cavity is in communication with the second dirt suction inlet.
The agitator brush s rotatably mounted in the accommodating cavity.

[0025] in one embodiment of the handheld vacuum cleaner of the disclosurg, the second
dirt suction inlet includes a connecting section, an enlarged diameter section and a first port
arranged in sequence. The second dirt suction inlet is connacted with a middie of a rear
wall of the accommodating cavily through the connecting section. An opening area of the
second dirt suction inlet is defined as a cross-sectional area of an inner hole of the first port.
10026] In one embodiment of the handheld vacuum cleaner of the disclosure, the handle
and the supporting bracket are connected between the body and the base in parallel and
spaced apart. An oulput shaft of the first motor of the suction generating unit defines a first
reference line. A side of the handle away from the supporting bracket defines a second
reference line. A center of gravity of the first motor is located on the first reference line and
on a side of the second reference lineg away from the supporting bracket. Furthermore, the

handheld vacuum cleaner with the agitator brush of the disclosure controls and adjusts a
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position of the center of gravity of the first motor of the suction generating unit, so that the
center of gravity of the first motor of the suction generating unit is closer to a position of a
purlicue of the holding hand, which is ergonomic and gives the user a better experience. it
may improve the condition of unreasonable layout of the handheld vacuum cleaner
structure, which is inconsistent ergonomics, and affects user's experience.

(0027} In one embodiment of the handheld vacuum cleaner of the disclosure, a connecting
fine from a bottom end of the handle away from a side of the supporting bracket to the
center of gravity of the first motor defines a third reference line. An angle between the third
reference line and the first reference line is from 80 degrees {o 90 degrees.

(00287 In one embodiment of the handheld vacuum cleaner of the disclosure, the angle
between the third reference line and the first reference line is from 80 degrees to 90
degrees.

100297 In one embodiment of the handheld vacuum cleaner of the disclosure, an angle
between the holding portion and the body is from 90 degrees to 120 degrees.

100307 In one embodiment of the handheld vacuum cleaner of the disclosure, the angle
between the holding portion and the body is from 105 degrees to 115 degrees.

[0031] in one embodiment of the handheld vacuum cleaner of the disclosure, the dirt
collection unit includes a dirt cup and a filter assembly, the suction generating unit includes
a first motor and an air outlet portion, wherein, the dirt collection unit and the suction
generating unit are located above the housing, and the dirt collection unit is connected with
an end of the suction generating unit provided with the air outlet portion. With such a
structure arrangement, the handheld vacuum cleaner has low noise, small size, and
convenient assembly and disassembily.

10032] In one embodiment of the handheld vacuum cleaner of the disclosure, the dirt cup,
the filter assembly, the air outlet portion and the first motor are arranged in sequence above
the body.

[8033] In one embodiment of the handheld vacuum cleaner of the disclosure, the filter
assembly includes a first filter assembly and a second filter assembily.

[0034] In one embodiment of the handheld vacuum cleaner of the disclosure, the first filler

assembly is arranged inside the dirt cup, and the second filter assembily is arranged at one
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end of the dirt cup and is connected with the suction generating unit.

[0035] In one embodiment of the handheld vacuum cleaner of the disclosurg, the suction
generating unit includes a body shell to house the first motor and an impeller. The air outlet
portion is located at one end of the body shell. The air outlet portion includes an air outlet
filter assembly, and an exhaust vent arranged on the body shell and corresponding to the
air outlet filter assembily.

100386] In one embodiment of the handheld vacuum cleaner of the disclosure, the air outlet
fiter assembily is provided with a pivotable handie.

1003771 In one embodiment of the handheld vacuum cleaner of the disclosure, a display
screen is arranged at one end of the body shell away from the dirt collection unit for
displaying working information of the handheld vacuum cleaner.

[0038] In one embodiment of the handheld vacuum cleanear of the disclosure, the housing
includes a body and a holding portion. The dirt collection unit, the suction generating unit
are mounted on the body. The holding portion is provided with a swiich button and a lug
boss. The lug boss is located on a side of the switch button away from the suction
generating unit.

(0039} In one embodiment of the handheld vacuum cleaner of the disclosure, there is an
angle between the holding portion and the body, and the angle is from 80 degress to 140
degrees.

(00407 In one embodiment of the handheld vacuum cleaner of the disclosure, a height of
the holding portion in an extending direction perpendicular to a first motor axis of the
suction generating unit is from 85 mm to 110 mm.

[0041] In one embodiment of the handheld vacuum cleanear of the disclosure, the housing
is provided with a locking assembly, the suction generating unit is pivotally mounted on the
housing, the dirt collection unit includes a dirt cup and a cup cover matched with the dirt cup,
wherein, the suction generating unit or the dirt collection unit is provided with a first lock
matched with the locking assembly, when the locking assembly is combined with the first
lock, the cup cover is closed, when the locking assembly is separated from the first lock, the
cup cover is opened. Such a structural may realize one-key dirt dumping, thereby

facilitating users to clean up dirt.



WO 2022/148343 PCT/CN2022/070101

[0042] In one embodiment of the handheld vacuum cleanear of the disclosure, the housing
is provided with an accommodating groove to house the suction generating unit and the dirt
collection unit, the locking assembly is located inside the accommuodating groove and
opposite to the dirt collection unit, and the first lock is arranged on the dirt collection unit,
[0043] In one embodiment of the handheld vacuum cleaner of the disclosure, the locking
assembly includes a second lock matched with the first lock, a second elastic component
matched with the second lock, and an uniocking button mountad on the second lock, whean
the unlocking bution is pressed, the second lock is displaced so that the first lock and the
second lock are out of matching, and the second elastic component is elastically deformed
at this time.

[0044] In one embodiment of the handheld vacuum cleaner of the disclosure, the locking
assembly further includes a third elastic component, one end of the second elastic
component abuts against the housing, the other end of the second elastic component abuts
against the second lock, one end of the third elastic component abuts against the second
tock, and the other end of the third elastic component abuts against the unlocking button.
[0045] In one embodiment of the handheld vacuum cleaner of the disclosure, the housing
is provided with a first limiting portion, and the suction generating unit or the dirt collection
unit is provided with a second limiting portion matched with the first limiting portion to limit a
rotation range of the suction generating unit.

[0048] In one embodiment of the handheld vacuum cleaner of the disclosure, the second
imiting portion is arrangead on the suction generating unit, the housing is provided with an
accommaodating groove to house the suction generating unit and the dirt collection unit, and
the first limiting portion is located in the accommodating groove and opposite (o the suction
generating unit.

[0047] In one embodiment of the handheld vacuum cleaner of the disclosure, the housing
is provided with an accommodating groove to house the suction generating unit and the dirt
collection unit, a bounce structure is arranged in the accommodating groove, and the
bounce structure is opposite to the suction generating unit.

[0048] In one embodiment of the handheld vacuum cleaner of the disclosure, the bounce

structure includes a thimble matched with the suction generating unit and a first elastic
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component matchad with the thimble.

[0049] in one embodiment of the handheld vacuum cleaner of the disclosure, the housing
is provided with an accommodating groove to house the suction generating unit and the dirt
collection unit, the dirt collection unit further includes a fourth elastic component, one end of
the fourth elastic component abuts against the dirt cup, and the other end of the fourth
elastic component abuts against the cup cover, when the dirt collection unit is housed in the
accommaodating groove, a side wall of the accommodating groove abuts against the cup
cover to close the cup cover, the fourth elastic component is elastically deformed at this
time, when the dirt coliection unit is separated from the accommodating groove, the fourth
elastic component pushes the cup cover to open.

(00507 In one embodiment of the handheld vacuum cleaner of the disclosure, the side wall
of the accommaodating groove is provided with a resisting structure matched with the cup
cover, and the resisting structure includes a resisting portion and a Tifth elastic component
matched with the resisting portion.

0058171 The disclosure further inciudes a handheld vacuum cleaner. The handheld vacuum
cleaner includes a housing, a suction generating unit and a dirt collection unit. The housing
includes a body and a holding portion arranged on ong side of the body. The suction
generating unit is mounted one a side of the body away from the holding portion. The dirt
collection unit is mounted on the suction generating unit. Wherein, the suclion generating
unit includes a body shell, a suction component arranged in the body shell, and a display
screen. The display screen is arranged at one end of the body shell away from the dirt
collection unit. The display screen includes a transparent panel, a label, a light-shielding
plate, and a light plate which are sequentially arranged in a direction away from the dirt
collection unit. The handheld vacuum cleaner of the disclosure is provided with the display
screen located at a back of the body shell, facing people, and the display screen is
configured to display relevant parameters of the handheld vacuum cleaner. A power of the
vacuum cleaner may be adjusted through a touch screen, which enables operations more
intuitive and user-friendly.

[0052] In one embodiment of the handheld vacuum cleaner of the disclosure, the label is

affixed to a side of the transparent panel facing the light-shielding plate.
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[0053] In one embodiment of the handheld vacuum cleaner of the disclosure, an edge of
the light plate is clamped and fixed {0 a side of the light-shielding plate away from the label.
(00547 In one embodiment of the handheld vacuum cleaner of the disclosure, an end edge
of the transparent panel is provided with a buckle component facing the light-shielding plate,
and the light-shielding plate is provided with a buckie hole buckled with the buckle
component.

100557 In one embodiment of the handheld vacuum cleaner of the disclosure, the display
screen is arranged perpendicular {o an axis of the suction generating unit.

100567 In one embodiment of the handheld vacuum cleaner of the disciosure, a touch
screen area is arranged on the display screen.

(00571 In one embodiment of the handheld vacuum cleaner of the disciosure, the
light-shielding plate is bolted to the body shell.

10058] In one embodiment of the handheld vacuum cleaner of the disclosure, a filter
anti-leaking-mounting structure is arranged between the suction generating unit and the dirt
collection unit. A connector structure of the handheld vacuum cleaner of the disclosure may
avoid a damage to the handheld vacuum cleaner due {0 a leakage of a filter through being
provided with the filter anti-leaking-mounting structure between the suction generating unit
and the dirt collection unit.

[0059] in one embodiment of the handheld vacuum cleaner of the disclosurg, the filter
anti-leaking-mounting structure includes an anti-leaking-mounting protrusion block
arranged on the dirt collection unit, and an anti-leaking-mounting locking buckie arranged
on the suction generating unit and maiched with the anti-leaking-mounting protrusion block.
(00607 In one embodiment of the handheld vacuum cleaner of the disclosure, an inner side
wall of the dirt cup of the dirt collection unit close to an end of the suction generating unit is
provided with a plurality of locking grooves. An outer side wall of the body shell of the
stction generating unit close to an end of the dirt collection unit is provided with a plurality
of locking protrusion blocks matched with the locking grooves. The locking protrusion
blocks may be inserted into bottoms of the locking grooves and rotated to lock.

[0081] In one embodiment of the handheld vacuum cleaner of the disclosure, the dirt

collection unit includes a dirt cup and a first filter assembly located in the dirt cup. The first
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filter assembly includes a filter component and a filter sleeved on an outside of the filter
component. Wherein, an air guiding groove is arranged on a side wall of the filter
corresponding to a dirt suction inlet of the dirt cup. The handheld vacuum cleaner of
embodiment adopts dirt-air separation technology, and utilizes cyclone generated by
airflow into the dirt cup to rotate large particles and dirt along an inner wall of the dirt cup to
the bottom of the dirt cup. Then a high-density filter is used {0 separate dirt that is visible to
gyes, and a high-specification filter paper is used on an inside to block nano-level dirt in the
dirt cup, which discharges cleaned air into surrounding to realize an entire cleaning
process.

(00621 In one embodiment of the handheld vacuum cleaner of the disciosure, the dirt
collection unit further includes a cup cover and a fourth elastic component. The cup cover is
pivotally connected with an end of the dirt cup away from the suction generating unit. One
end of the fourth elastic component abuts against the dirt cup, and the other end abuts
against the cup cover.

100637 In one embodiment of the handheld vacuum cleaner of the disclosure, a top end of
the air guiding groove is close to the dirt suction inlet of the dirt cup. And along an extending
direction of the air guiding groove, one end of the air guiding groove is closed and the other
end of the air guiding groove is open.

[00864] In one embodiment of the handheld vacuum cleaner of the disclosure, a mesh
density of the filter is from 80 mesh to 90 mesh.

[8065] In one embodiment of the handheld vacuum cleaner of the disciosure, the filter
component includes a paper filier element.

[0068] In one embodiment of the handheld vacuum cleaner of the disclosure, the dirt
collection unit further includes a second filter assembly. The second filer assembly is
arranged at one end of the dirt collection unit close to the suction generating unit. The
second filter assembly is connected with an end of the filter component close to the suction
generating unit.

[0067] In one embodiment of the handheld vacuum cleaner of the disclosure, the suction
generating unit includes an exhaust vent arranged in the body shell of the suction

generating unit close {0 an end of the dirt coliection unit, and an air outlet filter assembly
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located in the body shell and corresponding to the exhaust vent.

[0068] In one embodiment of the handheld vacuum cleaner of the disclosure, a filter
anti-leaking-mounting structure is arranged between the suction generating unit and the dirt
collection unit.

(00691 In one embodiment of the handheld vacuum cleaner of the disclosure, the filier
arti-leaking-mounting structure includes an anti-leaking-mounting protrusion block
arranged on a side wall of the second filter assembly, and an anti-leaking-mounting locking
buckie arranged on the suction generating unit and matched with the anti-leaking-mounting
protrusion block.

(80707 In one embodiment of the handheld vacuum cleaner of the disclosure, the suction
generating unit includes a body shell and a suction assembly. The suction assembly
includes a motor lower cover, a motor assembly, and a motor cover that are sequentially
and coaxially arranged in a direction away from the dirt collection unit. The motor assembly
is fixed by the motor lower cover and a periphery of the motor cover and mounted in the
body shell. The motor lower cover is connected with the motor cover. The handheld
vacuum cleaner of the embodiment has a reasonable structure layout and fixing method,
convenient and quick operation, and may further reduce noise.

10071] In one embodiment of the handheld vacuum cleaner of the disclosure, the suction
generating unit further includes an air outlet portion. The air outlet portion includes an
exhaust vent arranged on a side of the body shell close to one end of the dirt collection unit,
and an air outlet filter assembly located in the body shell and corresponding to the exhaust
vent. The air outlet filter assembily is arranged at one end of the motor cover away from the
motor lower cover.

10072] In one embodiment of the handheld vacuum cleaner of the disclosure, an axis of
the dirt collection unit, an axis of the air outlet filier assembly and an axis of the motor
assembly are arranged collinearly.

[8073] In one embodiment of the handheld vacuum cleaner of the disclosure, the moior
lower cover is a plastic motor lower cover, and the motor cover is a plastic motor cover.
[0074] In one embodiment of the handheld vacuum cleaner of the disclosure, the

handheld vacuum cleaner further includes a battery pack. The battery pack is detachably
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mounted on a side of the holding portion away from the suction generating unit.

[0075] In one embodiment of the handheld vacuum cleaner of the disclosure, the suction
generating unit is pivotally mounted on the housing.

[8076] In one embodiment of the handheld vacuum cleaner of the disciosure, the housing
is provided with a first limiting portion. The suction generating unit or the dirt collection unit
is provided with a second limiting portion matched with the first limiting portion to limit a
rotation range of the suction generating unit.

(00777 In one embodiment of the handheld vacuum cleaner of the disclosure, a filter
anti-leaking-mounting structure is arranged between the suction generating unit and the dirt
collection unit. A connector structure of the handheld vacuum cleaner of the disclosure is
provided with a filter anti-leaking-mounting structure between the suction generating unit
and the dirt collection unit, which may avoid damage {o the handheld vacuum cleaner due
to a mounting leakage of the filter.

[0078] In one embodiment of the handheld vacuum cleaner of the disclosure, the filter
anti-leaking-mounting structure includes an anti-leaking-mounting protrusion biock
arranged on the dirt collection unit, and an anti-leaking-mounting locking buckie arranged
ort the suction generating unit and matched with the anti-leaking-mounting protrusion block.
100797 In one embodiment of the handheld vacuum cleaner of the disclosure, an inner side
wall of the dirt cup of the dirt collection unit close to an end of the suction generating unit is
provided with a plurality of locking grooves. An outer side wall of the body shell of the
stction generating unit close to an end of the dirt collection unit is provided with a plurality
of locking protrusion blocks maiched with the locking grooves. The locking protrusion
blocks may be inserted into bottoms of the locking grooves and rotated to lock.

100807 In one embodiment of the handheld vacuum cleaner of the disclosure, the
handheld vacuum cleaner further includes an air tube and a first connector. An air inlet
channel is arranged on the body. The first connector includes a first male connector and a
first female connector. One of two connecting ends of the air inlet channel and the air tube
is provided with the first male connector, and the other one is provided with the first female
connector. A side wall of the first connector coupling portion of the first male connactor is

provided with a first locking groove. A first connector receiving portion of the first female
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connector 1s provided with a first disassembly button with a first button buckle portion.
When the first male connector is connected with the first female connector, the first button
buckie portion is clamped and locked into the first locking groove to realize locking. A
connector structure of the handheld vacuum cleaner allows users to quickly disassemble
and assemble under different working conditions, and quickly interchange among various
functional brushes, so as to perform cleaning.

100817 In one embodiment of the handheld vacuum cleaner of the disclosure, the first
female connector further includes a first button mounting groove arranged on an outer side
wall of the first connector receiving portion. A middle of the first disassembly bution is
pivotally connected inside the first button mounting groove. The first button buckle portion is
arranged at one end of the first disassembly bution and is arranged toward the first bution
mounting groove.

10082] In one embodiment of the handheld vacuum cleaner of the disclosure, a first botiom
through hole for the first bution buckie portion {0 pass through is arranged at a position of a
bottom of the first button mounting groove corresponding to the first locking groove.

[0083] In one embodiment of the handheld vacuum cleaner of the disclosure, the first
disassembly bution further includes a first button pressing portion. The first bution pressing
portion is arranged on an end of the first disassembly button away from the first button
buclde portion, and the first button pressing portion and the first bution buckie portion are
arranged on two opposite surfaces of the first disassembly button.

[0084] In one embodiment of the handheld vacuum cleaner of the disciosure, the first
disassembly bution further includes an elastic component. The elastic component is
arranged between the first button pressing portion and the first bution mounting groove.
100857 In one embodiment of the handheld vacuum cleaner of the disclosure, a filter
anti-leaking-mounting structure is arranged between the suction generating unit and the dirt
collection unit.

[8086] In one embodiment of the handheld vacuum cleaner of the disciosure, the filter
anti-leaking-mounting structure includes an anti-leaking-mounting protrusion biock
arranged on the dirt collection unit, and an anti-leaking-mounting locking buckle arranged

on the suction generating unit and matched with the anti-leaking-mounting protrusion block.
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[0087] In one embodiment of the handheld vacuum cleaner of the disclosure, the
handheld vacuum cleaner further includes a vacuum cleaner accessory and a second
connector. The vacuum cleaner accessory is detachably connected with an end of the air
tube away from the air inlet channel through the second connector. The second connector
includes a second male connector and a second female connector. The second male
connector is arranged at one of the two connecting ends of the vacuum cleaner accessory
and the air channel, and the second female connector is arranged at the other one of the
two connecting ends of the vacuum cleaner accessory and the air channel. A side wall of
the second connector coupling portion of the second male connector is provided with a
second locking groove. The second connector receiving portion of the second female
connector is provided with a second disassembly button with a second bution buckle
portion. When the second male connector are connected with the second female connector,
the second button buckle portion is clamped and locked into the second locking groove to
realize locking.

(00887 In one embodiment of the handheld vacuum cleaner of the disciosure, the vacuum
cleaner accessories include floor brushes, mite removal brushes, flat suction, sguare
brushes or dual-purpose brushes.

100897 In one embodiment of the handheld vacuum cleaner of the disclosure, the
handheld vacuum cleaner further includes a brush assembly. The brush assembly includes
a brush housing, an air tube connection portion and an upright locking structure. The air
tube connection portion 1$ arranged on one side of the brush housing. The upright locking
structure includes a first magnetic component arranged on the brush housing and a second
magnetic component arranged on the air tube connection portion, and a position of the
second magnetic component corresponds to a position of the first magnetic component.
Wherein, when the air tube connection portion rotates around a first axis (o an upright
position, a magnetic force is generated between the first magnetic component and the
second magnetic component to lock the brush housing and the air tube connection portion.
The upright locking structure of the brush assembly in the handheld vacuum cleaner has a
simple structure, and there is no friction between the brush housing and the first magnetic

component, so that a problem of structural failure and noise generation due to friction will
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not oceur.

(060907 in one embodiment of the handheld vacuum cleaner of the disclosure, one of the
first magnetic component and the second magnetic component is @ magnetic componernt,
and the other one 1s a magnetic component or a component that is easily attracted by the
magnetic componeant.

[0091] In one embodiment of the handheld vacuum cleaner of the disclosure, the brush
housing includes a second rotation connector. The second rotation connector is rotatably
connected with an end of the brush housing close to the air tube connection portion. One
end of the air tube connection portion is rotatably connected with an end of the second
rotation connector away from the brush housing. Rotation shafis of the air tube connection
portion and the second rotation connector are collinear with the first axis.

[0092] In one embodiment of the handheld vacuum cleanear of the disclosure, a limiting rib
is arranged on the air tube connection portion, and the second magnetic component is
arranged on the limiting rib.

(00837 in one embodiment of the handheld vacuum cleaner of the disciosure, the brush
housing is provided with a first limiting groove corresponding to a position of the limiting rib.
The first magnetic component is located on a side of the first limiting groove away from the
imiting rib. The first magnetic component and the first imiting groove are arranged in
intervals.

[0084] In one embodiment of the handheld vacuum cleaner of the disclosure, the brush
housing includes a second rotation connector. The second rotation connector is rotatably
connected with an end of the brush housing close to the air tube connection portion. One
end of the air tube connection portion is rotatably connected with an end of the second
rotation connector away from the brush housing. Rotation shafis of the air tube connection
portion and the second rotation connector are collinear with the first axis. The second
rotation connector is provided with a second limiting groove communicating with the first
fimiting groove.

[0095] In one embodiment of the handheld vacuum cleaner of the disclosure, the brush
housing includes a second rotation connector. The second rotation connector is rotatably

connected with an end of the brush housing close to the air tube connection portion.
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Rotation shafts of the second rotation connector and the brush housing are collinear with
the first axis. The air tube connection portion is rotatably connected with an end of the
second rotation connector away from the first axis.

[8086] In one embodiment of the handheld vacuum cleaner of the disciosure, the brush
assembly further includes an elastic component. The first magnetic component is fixed to
the brush housing by the elastic component. When the air tube connection portion rotates
around the first axis to an upright position, a magnetic force is generated between the first
magnetic component and the second magnetic component, and the first magnetic
componeant moves towards to the second magnetic component to lock the brush housing
and the air tube connection portion.

(00971 In one embodiment of the handheld vacuum cleaner of the disclosure, the first
magnetic component is connected with a switch contact component of a power supply
circuit of the second motor. When the air tube connection portion rotates around the first
axis to an upright position, a magnetic force is generated between the first magnetic
componeant and the second magnetic component, and the first magnetic componeant movas
towards the second magnetic component to cut off the power supply circuit of the second
motor. When the air tube conneclion portion rotates arcund the first axis to a working
position, the first magnetic compaonent returns to an initial position under an action of the
glastic component to connect with the power supply circuit of the second motor. The brush
assembly in the handheld vacuum cleaner connects the upright locking structure with the
power supply circuit of the second motor, and changeas a fixing method of the first magnetic
component of the upright locking structure to be movable within a certfain range, so that
when the air tube connection portion s in an upright state, the second motor may stop
running to prevent agitator brushes from abrading carpet or floor and reduce load of the
second motor.

[0088] The disclosure further provides a vacuum cleaner brush assembly. The vacuum
cleaner brush assembly includes a brush housing, a first supporting component, a second
supporting component, and an agitator brush. A mounting cavily is defined inside the brush
housing. The first supporting componeant 1s detachably connected with the brush housing

and defines a first end. The second supporting component is fixedly connected with the
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brush housing and defines a second end. The agitator brush is hollow inside. The first
supporting component and the second supporting component are respectively arranged at
both ends of an inside of the agitator brush, and an end of the agitator brush is fixedly
connected with the first supporting component. Two end walls of the agitator brush define a
guiding gap with the first end and the second end respectively. An inner wall of the agitaior
brush defines a receiving groove with outer walls of the first supporting component and the
second supporting component, and the receiving groove s communicated with the guiding
gap.

100891 In one embodiment of the vacuum cleanear brush assembly of the disclosure, the
first supporting component comprises a fixing brackei, a first pin shaft, and a first limiting
component, the fixing bracket is detachably connected with the brush housing, the first pin
shaft coaxially penetrates inside the fixing bracket, both ends of the first pin shaft are
rotatably connected with the fixing bracket through bearings, the first limiting component is
fixedly connected with an end of the first pin shaft that extends into the mounting cavity, and
(s connected with the agitator brush in a transmission manner.

1001001 in one embodiment of the vacuum cleaner brush assembiy of the disclosure, the
fixing bracket comprises a fixing disc, a first cylinder, and a first blocking component, the
fixing disc 1s detachably connected with the brush housing, one end of the first cylinder is
coaxially fixed with the fixing disc, the other end of the first cylinder extends into an inside of
the mounting cavity, the first blocking component is arranged on an outer side wall of the
first cylinder and is located at an end away from the fixing disc.

100101} in one embodiment of the vacuum cleaner brush assembiy of the disclosure, a first
retaining ring is coaxially sleeved on the first cylinder, and the first retaining ring is located
between the first blocking component and the first limiting component.

(00102} In one embodiment of the vacuum cleaner brush assembily of the disclosure, the
second supporting component includes a second cylinder, a second pin shaft, a second
fimiting component, and a second biocking component, one end of the second cylinder is
fixedly connecied with an inner side wall of the brush housing, the second pin shaft
coaally penetrates inside the second cylinder, both ends of the second pin shaft are

rotatably connected with the second cylinder through bearings, the second limiting
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component is fixedly connected with one end of the second pin shaft extending into the
mounting cavity and is connected with the agitator brush in a transmission manner, and the
second blocking component is fixed arcund an outer side wall of the second cylinder.
(80103} In one embodiment of the vacuum cleaner brush assembly of the disclosure, a
second retaining ring is coaxially sleeved on the second cylinder, and the second retaining
ring is located between the second blocking component and the second imiting
component.

(00104} in one embodiment of the vacuum cleaner brush assembly of the disclosure, a
power component is further mounted inside the brush housing, and the power component
drives the agitator brush (o rotate through the first supporting component and the second
supporting component.

[001058] In one embodiment of the vacuum cleaner brush assembly of the disclosure, a
brake ring is coaxially fixed inside an end of the agitator brush connected with the first
supporting component, and the brake ring meshes with the first limiting component in the
first supporting component.

100108} In one embodiment of the vacuum cleaner brush assembly of the disclosure, an
inside of one end of the agitator brush connected with the second supporting component
meshes with the second limiting component in the second supporting component, and the
second pin shaft in the second supporting component is connected with the power
component in a transmission manner.

(80107} In one embodiment of the vacuum cleaner brush assembly of the disclosure, the
power component comprises a second motor, a driving gear, a driven gear and a toothed
belt, the second motor is fixed on the brush housing and is located close o the second
supporting component, the driving gear is coaxially fixed with an output shaft of the second
motor, the driven gear is coaxially fixed with an end of the second pin shaft that is away
from the second limiting component, and the tocthed belt mashes with the driving gear and
the driven gear.

(00108} in one embodiment of the vacuum cleaner brush assembly of the disclosure, the
brush housing includes a brush base, a brush upper cover and a brush window, the brush

upper cover is fixed on the brush base and closes a position of the power component on
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the brush base, and the brush window 1s fixed on the brush base and closes the mounting
cavity.

(00108} In one embodiment of the vacuum cleaner brush assembly of the disclosure, a
brush opening is arranged at a middle position of the mounting cavity in the brush base,
and the brush opening is communicated with the air channel in the vacuum cleaner through
a hose.

100110} in one embodiment of the vacuum cleaner brush assembly of the disclosureg, the
brush housing further comprises a first end cover and a second end cover, the first end
cover is fixedly connected with the fixing disc in the first supporting component, and the
second end cover is fixedly connected with the brush base and corresponds to the second
supporting component.

[00111]In one embodiment of the vacuum cleaner brush assembly of the disclosure, a
clamping groove is arranged on an inner side wall of the first end cover, a clamping block is
movably arranged on the brush base, and the clamping block is embedded and maiched
with the clamping groove.

100112} in one embodiment of the vacuum cleaner brush assembly of the disclosure, a
mounting groove is arranged on the brush base, a button on the clamping block is placed in
the mounting groove and is reciprocating along a length direction of the mounting groove,
and a spring is fixed between the clamping block and an inner wall of the brush base fo
realize an automatic reset of the clamping block

(80113} As mentioned above, the vacuum cleaner brush assembly of the embodiments has
foliowing beneficial effects:

[00114]11. The inner side walis of the two ends of the agitator brush defines a receiving
groove with the outer side walls of the first supporting component and the second
supporting component, and the receiving groove is connected with the guiding gap, so that
tangled hair on the both ends of the agitator brush may be placed in the receiving groove
defined inside the agitator brush through the guiding gap, which may reduce conditions of
an accumulation of excessive hair at the both ends of the agitator brush to form a friction
medim, thereby avoiding an occurrence of jamming of the agitator brush due {o harr.

[00118}2. The first retaining ring and the second retaining ring respeciively close with a
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side of the receiving groove formed inside the agitator brush away from the guiding gap, so
as o prevent hair in the receiving groove from being caught in a meshing and fixing position
of the first limiting componernt and the brake ring or a meshing and fixing position of the
second limiting component and the agitator brush.

100118} 3. The first retaining ring and the second refaining ring are assembled with an inner
wall of the brake ring and the inner wall of the agitator brush in an interference fit
respectively, so that when power componeants stop working, the first retaining ring and the
second retaining ring may act as a brake, which is convenient for quickly stopping the

agitator brush.

BRIEF DESCRIPTION OF THE DRAWINGS

[001171FIG. 1 is a perspective structural schematic view of a handheld vacuum cleaner of
an embodiment of the disclosure.

[00118IFIG. 2 is a perspective schematic view of a housing and a batlery pack of 3
handheld vacuum cleaner of an embodiment of the disclosure.

[001181FIG. 3 is a perspective schematic view of a siatic conducting portion of g handheld
vacuum cleaner of an embodiment of the disclosure.

[001201F1G. 4 is a front view of a body of a handheld vacuum cleaner of an embodiment of
the disclosure.

[001211FIG. 5 is a perspective schematic view of a dirt collection unit and a suction
generating unit of a handheld vacuum cleaner of an embodiment of the disclosure.
[00122YFIG. 6 is a perspective schematic view of a battery pack of the handheld vacuum
cleaner of an embodiment of the disclosure.

[001231FIG. 7 is an exploded view of the battery pack of the handheld vacuum cleaner of
an embodiment of the disclosure.

[001241FIG. 8 is a perspective schematic view of a housing of the handheld vacuum
cleaner of an embodiment of the disclosure.

[001251F1G. 9 is a schematic view of the battery pack of the handheld vacuum cleaner
inserted into the housing according to an embodiment of the disclosure.

[00128]FIG. 10 is an exploded view of a brush assembly of the handheld vacuum cleaner
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of an embadiment of the disclosure.

[001271FIG. 11 is a front view of the brush assembly of the handheld vacuum cleaner of an
embodiment of the disclosure.

[00128]FIG. 12 is a cross-sectional view in a direction AA of FIG. 1.

[001281FIG. 13 is a perspective view of a second dirt suction inlet of the handheld vacuum
cleaner of an embodiment of the disclosure.

[001301F1G. 14 is another perspective structural schematic view of a brush assembly of a
handheld vacuum cleaner of an embodiment of the disclosure.

[001311FIG. 15 is a perspective structural schematic view of the handheld vacuum cleaner
shown in FIG. 14 from another angle.

[00132IF1G. 18 is a perspective schematic view of a housing of the handheld vacuum
cleaner shown in FIG. 14

[00133]FIG. 17 is a cross-sectional view of a bounce structure.

[001341FIG. 18 is a cross-sectional view of the handheld vacuum cleaner shown in FIG. 14
along a direction DD.

[00138YFIG. 19 is a cross-sectional view of a dirt collection unit and a suction generating
unit of an embodiment.

[001381FIG. 20 is a cross-sectional view of the dirt collection unit and the suction
generating unit from ancther angle.

[001371FIG. 21 is a perspective view of a suction generating unit of an embodiment.
[00138IFIG. 22 is yet another perspective structural schematic view of a handheld vacuum
cleaner of an embodiment of the disclosure.

[001381F1G. 23 is a perspective structural schematic view of the handheld vacuum cleaner
shown in FIG. 22 from another angle.

[001401F1G. 24 is a perspective view of a housing of the handheld vacuum cleaner shown
in FIG. 22,

[001411FIG. 25 is a perspective structural schematic view of a locking assembly of an
embodiment.

[001421F1G. 26 is a cross-sectional view of FIG. 24 along the direction DD, at this time the

locking assembly is in a closed state.
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[001431F1G. 27 is a cross-sectional view of FIG. 24 along the direction DD, at this time the
locking assembly is in an open state.

[001441F1G. 28 is another perspective structural schematic view of the dirt collection unit
and the suction generating unit of an embodiment.

[001451F1G. 29 is a cross-sectional view of the dirt collection unit and the suction
generating unit.

[001481F1G. 30 is an exploded view of a handheld vacuum cleaner of an embodiment of
the disclosure.

[001471F1G. 31 is another perspective view of a suction generating unit of an embaodiment
of the disclosure.

[001481F1G. 32 is a partial enlarged view of an area indicated by a circle in FiG. 31,
[001481F1G. 33 is an exploded view of the suction generating unit of an embodiment of the
disclosure.

[001501F1G. 34 is a cross-sectional view of a suction generating unit of an embodiment of
the disclosure.

[001811FIG. 35 is another exploded view of a suction generating unit of an embodiment of
the disclosure.

[001821F1G. 36 is yet another perspective view of a suction generating unit of an
embodiment of the disclosure.

[001831F1G. 37 is yet another exploded view of a suction generating unit of an embodiment
of the disclosure,

1001841 F1(G. 38 is a partial enlarged view of an area indicated by a circle in FiG. 37.
[001851F1G. 39 is a perspective structural schematic view of a handheld vacuum cleaner
when an air tube unit is separated from the housing according to an embodiment of the
disclosure.

[001581FIG. 40 is a partial enlarged view of an area indicated by a circle in Fi. 39
[00187IFIG. 41 is a cross-sectional view of an air tube unit of an embodiment of the
disclosure when the air tube unit is connecied with a housing.

[00188IFIG. 42 is a top view of a brush assembly of an embodiment of the disclosure in a

normal use state.
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[001881F1G. 43 is a partial enlarged view of FIG. 42

[001601FIG. 44 is a cross-sectional view of a brush assembly of an embodiment of the
disclosure in a normal use state.

[001811FIG. 45 is a cross-sectional view of the brush assembly of an embodiment of the
disclosure in an upright state.

[001621F1G. 48 is a structural schematic view showing a second magnetic componeant
inserting into a first magnetic component when the brush assembly is in an upright state
according to an embodiment of the disclosure.

[0018631FIG. 47 is a cross-sectional view of another brush assembly of an embodiment of
the disclosure in an upright state.

[001641F1G. 48 is a cross-sectional view of a third brush assembly of an embodiment of the
disclosure in an upright state.

[00185]FIG. 49 is a cross-sectional view of a fourth brush assembly of an embodiment of
the disclosure in @ normal use.

[001681FIG. 50 is a top view of the fourth brush assembly of an embodiment of the
disclosure in a normal use.

[001671F1G. 51 is a partial enlarged view of an area indicated by a circle in FiG. 50
[00188]FIG. 52 is a cross-sectional view of the fourth brush assembly of an embodiment of
the disclosure in an upright state.

[001881FIG. 53 is a top view of the fourth brush assembly of an embodiment of the
disclosure in an upright state.

[001701FIG. 54 is an axonometric view of a vacuum cleaner brush assembly in an
embodiment of the disclosure.

[B01711FIG. 55 is an exploded schematic view of a brush housing of the vacuum cleaner
brush assembiy in an embodiment of the disclosure.

[001721FIG. 56 is a structural schamatic view of an agitator brush in an embodiment of the
vacuum cleaner brush assembly of the disclosure.

[001731F1G. 57 is a schematic view of a first supporting component in an embodiment of
the vacuurn cleaner brush assembly of the disclosure.

[00174]F1G. 58 is an exploded schematic view of the first supporting component in an
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embodiment of the vacuum cleaner brush assembly of the disclosure.

[00175]FIG. 59 is a schematic view indicating how the first supporting component is
mounted in an embodiment of the vacuum cleaner brush assembly of the disclosure.
[00178]FIG. 60 is an enlarged view of a part A in FIG. 57, which mainly shows a structure
of a button.

[001771FIG. 61 is an enlarged view of a part B in FIG. 59, which mainly shows a structure
of a clamping block.

[00178]FIG. B2 is a schematic view of a second supporting component in an embodiment
of the vacuum cleaner brush assembly of the disclosure.

[001781FIG. 63 is an exploded schematic view of the second supporting component in an
embodiment of the vacuum cleaner brush assembly of the disclosure.

[00180IFIG. 64 is an enlarged view of a part C in FIG. 62, which is mainly a structure of a
power component.

[001811FIG. 65 is a cross-sectional view of an embodiment of the vacuum cleaner brush

assembly of the disclosure.

DETAILED DESCRIPTION

100182] The following describes the implementation of the disclosure through specific
embodiments, and those skilled in the art can easily understand other advantages and
effects of the disclosure from the content disclosed in this specification. The disclosure may
also be implemented or applied through other different spacific embodiments. Various
details in this specification may also be modified or changed based on different viewpoints
and applications without departing from the spirit of the disclosure.

100183}t should be noted that figures provided in these embodiments only illustrate a basic
idea of the disclosure in a schematic manner. The figures only show the assemblies related
to the disclosure instead of drawing according to number, shape and size of the assemblias
in actual implementation. In its actual impiementation, type, quantity, and ratic of gach
assembly may be changed at will, and its assembly layout type may also be more
complicated.

(00184} The conventional handheld vacuum cleaners still have following shortcomings:
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[00188] The conventional handheld vacuum cleaners will generate a lot of static electricity
when they absorb dust during use. If the static electricity is not discharged in time, the static
electricity will accumulate, the accumulated static electricity will harm the whole circuit on
the one hand, and on the other hand, a large amount of the static slectricity will be released
instantly when touched by the user, which will cause electric shock o the user.

1001881 Mounting and fastening of the battery pack in the converntional handheld vacuum
cleaner resulls in inconvenient disassembly of the battery pack, so that the battery pack
may only be charged together with the handheld vacuum cleaner instead of being charged
separately.

(00187} Due to unreasonable design of the positions and sizes of the dirt suction inlet of the
dirt cup and the dirt suction inlet of the vacuum cleaner brush of the conventional handheld
vacuum cleaner, the vacuum cleaner has low dirt suction efficiency.

100188] Due to unreasonable structural layout of the conventional handheld vacuum
cleaner, it does not conform to ergonomics, which affects the user's experience.

100189} Due to unreasonabie layout position of the display of the conventional handheld
vacuum cleaner, the user cannot understand and adjust relevant operation parameters of
the handheld vacuum cleaner in real time, which affects the user's experience.

1001801 Due to unreasonable structure of the dirt separation unit of the conventional
handheld vacuum cleaner, it resulls in an unsatisfactory separation effect on a separation
and screening of debris and dust particies in the dirty air.

(80191} The structure layout and fixing of the motor of the conventional handheld vacuum
cleaner are unreasonable, which not only affects operation, but also generates a lot of
noise.

1001821 The conventional vacuum cleaners generally need to be equipped with special
accessories for vacuum cleaners to remove dust during use. Vacuum cleaner accessories
include floor brushes, mite removal brushes, flat suction, square brushes, dual-purpose
brushes, etc. Users can replace the accessories according to their needs. The conventional
connection structure cannot realize quick disassembly and assembly.

(001931 A vertical locking structure of the conventional vacuum cleaner brush basically

relies on an slastic pre-tightening structure. Such a structure may cause abrasion. After
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material is used for a period of time, the structure is sasy {o fail and generate very harsh
friction noise.

100184} In addition, the conventional handheld vacuum cleaners have a wide variety of
vacuum cleaner brushes. According o the applicable models, they can be divided into
brush heads for vertical vacuum cleaners and brushes for horizontal vacuum cleaners.
Generally, a brush for a vertical vacuum cleaner is directly connected with @ main bracket
of the vacuum cleaner movably for use. A brush for a horizontal vacuum cleaner is usually
detachably connected with a telescopic connecting rod for a user {o hold and to be
expanded/contracted for use.

(00198} At present, in an electric brush of a vacuum cleaner on the market, when cleaning
the floor, the agitator brush tends to be entangled with hairs, especially when excessive
hairs accumulate in gaps between left and right end surfaces of an agitator brush and inner
surfaces of the left and right covers, a friction medium will be formed. Then heat is
generated due {o the friction of the agitator brush at a high speed, so that side covers and
end surfaces of the agitator brush are partially deformed and melied, which causes the
agitator brush to jam and fail to work normally. Therefore, the vacuum cleaner brush in the
conventional art also needs to be improved.

[00186]Please refer to FIG. 1. The disclosure provides a handheld vacuum cleaner 100,
The handheld vacuum cleaner 100 includes a housing 10, a dirt collection unit 20 mounted
on the housing 10, a suction generating unit 30, an air tube unit 40, a battery pack 50 and a
brush assembiy 60.

100197 Please refer to FIG .1, FIG. 2, FIG. 17 and FIG. 18. The housing 10 includes a body
11 arranged along a first direction AA, a holding portion 12 extending cutward from one
side of the body 11 along a second direction BB, and a base 13 located at an end of the
holding portion 12 away from the body 11. The body 11 is provided with an accommaodation
groove 111, an air inlet channel 112, a locking assembly 113, a bounce structure 114 and a
first limiting portion 115 arranged along the first direction AA. A cross section of the
accommaodating groove 111 is substantially arc-shaped for housing the dirt collection unit
20 and the suction generating unit 30. The air inlet channe! 112 includes a first air inlet

1121 and a first air outlet 1122, The first air inlet 1121 is arranged along the first direction
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AA. The first air cutlet 1122 passes through a bottom wall of the accommodating groove
111 1o match the dirt collection unit 20 in the accommodating groove 111, so that airflow
entering from the first air inlet 1121 is introduced into the dirnt collection unit 20 through a
first dirt suction inlet 212 (shown in FIG. &) of the dirt collection unit 20. The locking
assembly 113 is arranged at a bottom of the accommodating groove 111 and is configured
to match the dirt collection unit 20 so as to fix the dirt collection unit 20 and the suction
generating unit 30 in the accommodating groove 111, The locking assembly 113 includes a
second lock 1131, a second elastic component 1132 matched with the second lock 1131,
and an uniocking button 1133 mounted on the second lock 1131. By pressing the unlocking
button, the suction generating unit 30 may be lifted up by the bounce structure 114. The
second lock 1131 is slidably mounted on the body 11 along a third direction CC, the third
direction CC is perpendicular to the first direction AA. One end of the second elastic
component 1132 abuts against the body 11, and the other end abuts against the unlocking
button 1133, When the unlocking button 1133 is pressed, the second lock 1131 slides
along the third direction CC, and then the second elastic componant 1132 is elastically
deformed. When the unlocking button 1133 is released, the second elastic component
1132 is reset, thereby driving the second lock 1131 and the unlocking button 1133 to be
resatl. In this embodiment, one end of the second elastic component 1132 abuts against the
body 11, and the other end abuts against the unlocking button 1133, However, it should be
understood that, in other embodiments, the second elastic component 1132 may also be
configured that one end of the second elastic component 1132 abuts against the body 11
and the other end abuts against the second lock 1131, Please refer to FIG. 2, the bounce
structure 114 is mounted on the bottom wall of the accommodating groove 111 to match
the suction generating unit 30. The bounce structure 114 includes a thimble 1141 and a first
glastic component 1142 matched with the thimble 1141. In this embodiment, the bounce
structure 114 is arranged 1o face the suction generating unit 30. However, it should be
understood that in other embodiments, the bounce structure 114 may also be arranged to
face the dirt collection unit 20 so as to match the dirt collection unit 20. The first limiting
portion 115 is located in the accommodating groove 111 and faces the suction generating

unit 30. When the uniocking button 1133 is pressed {o release the dirt collection unit 20, the
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bounce structure 114 may it up the suction generating unit 30, and the suction generating
unit 30 rotates around a first pivot component 301 described below, so that the suction
generating unit 30 drives the dirt collection unit 20 to be separated from the accommuodating
groove 111,

100198} Please refer to FIG. 17, FIG. 22 through FIG. 29. In some embodiments, the
locking assembly 113 further includes a third elastic component 1134, One end of the third
glastic component 1134 abuts against the second lock 1131, and the other end abuts
against the unlocking bution 1133, When the uniocking bution 1133 is pressed, the third
elastic component 1134 is elastically deformed and drives the second lock 1131 to slide
along the third direction CC, and then the second elastic component 1132 is elastically
deformed. When the unlocking button 1133 is released, the second lock 1131 is reset
under an action of the second elastic component 1132, and the unlocking bution 1133 is
resei under an action of the third elastic component 1134, In this embodiment, the second
lock 1131 and the unlocking button 1133 are two independent components. However, in
other embodiments, the second lock 1131 and the unlocking button 1133 may also be a
whole. In this case, the third elastic component 1134 does not need o be arranged
between the second lock 1131 and the unlocking bution 1133,

(00188 Please refer to FIG. 1, FIG. 2, FIG. 5 and FIG. 24, the dirt collection unit 20 is
mounted on the suction generating unit 30 {0 match the air inlet channel 112 on the housing
10 to collect dust, dirt, etc. The dirt collection unit 20 includes a dirt cup 21, a filter assembly
(not shown), a cup cover 23 and a fourth elastic component 24. In this embodiment, the dirt
cup 21 is cylindrical. A side wall of the dirt cup 21 is provided with a first dirt suction inlet.
The first dirt suction inlet may be rectangular, for exampile, which corresponds o a position
of the first air cutlet 1122 of the air inlet channel 112, and the airflow entering from the first
air inlet 1121 is introduced into the dirt collection unit 20 through the first dirt suction inlet
(shown in FIG. 5) of the dirt collection unit 20. An axis of the dirt cup 21 i1s parallel to the first
direction AA. A side of the dirt cup 21 facing the accommodating groove 111 is provided
with a first lock 211 maiched with the second lock 1131 of the locking assembly 113, so that
the dirt collection unit 20 may be fixed in the accommaodating groove 111 through a

matching of the first lock 211 and the second lock 1131, In this embodiment, the first lock
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211 1s arranged on the dirt collection unit 20, and the locking assembly 113 is arranged o
face the dirt collection unit 20. However, it should be understood that in other embodiments,
the first lock 211 may also be arranged on the suction generating unit 30, and the locking
assembly 113 is arranged o face the suction generating unit 30 at this time. The cup cover
23 is pivotally mounted on the dirt cup 21. One end of the fourth elastic component 24
abuts against the dirt cup 21, and the other end abuts against the cup cover 23. When the
dirt collection unit 20 is separated from the accommodating groove 111, the cup cover 23 is
automatically opened under an action of the fourth elastic component 24, so that a user
may pour out dirt in the dirt cup 21. When the dirt collection unit 20 is housed in the
accommodating groove 111, a side wall of the accommodating groove 111 is facing the cup
cover 23 and abuts against the cup cover 23, so that the cup cover 23 is closed. At this time,
the fourth elastic component 24 is elastically deformed. In this embodiment, the fourth
glastic component 24 is a torsion spring. Please refer to FIG. 3. In some embodiments, the
body 11 is further provided with a resisting structure 116 matched with the cup cover 23.
The resisting structure 116 includes a resisting portion 1161 and a fifth elastic component
{not shown) matched with the resisting portion 1161, When the dirt collection unit 20 is
housed in the accommodating groove 111, the resisting structure 116 abuts against the cup
covear 23, so that the cup cover 23 is in a closed state, and the fourth elastic component 24
is elastically deformed at this time.

1002001 Please refer to FIG. 1, FIG. 2, FIG. 4, and FIG. 5. The suction generating unit 30 is
pivotally mounted on the body 11 through the first pivot component 301 so that the suction
generating unit 30 may rotate around the first pivol component 301. In this embodiment, the
first pivot component 301 is a pivot shaft, but it should be understood that in other
embodiments, the first pivot component 301 may aiso be a shaft hole. The suction
generating unit 30 includes a body shell 31, a first motor (not shown) arranged in the body
shell 31, an impeller (not shown) mounted on the first motor, and an air outlet portion. The
body sheli 31 is provided with a housing cavity 311, a display screen 312 {as shown in FIG.
1), and a second limiting portion 313. The housing cavity 311 is used for housing the first
motor and the impeller. The display screen 312 is configured to display work information of

the handheld vacuum cleaner 100. The worlk information may be power information,
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charging status information, full-dirt waming information, congestion information, and so on.
In some embodiments, the display screen 311 is perpendicular to an axis (which means a
first reference line L1 mentioned above) of the first motor. An axis of a motor assembly 34
(s paraliel to the first direction AA. The second limiting portion 313 is configured to match
the first imiting portion 115 to limit a rotation range of the suction generating unit 30. When
the first limiting portion 115 abuts against the second limiting portion 313, the suction
generating unit 30 may not rotate around the first pivot component 301 in a direction away
from the body 11. In this embodiment, the second limiting portion 313 is arranged on the
suction generating unit 30, and the first limiting portion 115 is facing the suction generating
unit 30. However, it should be understood that in other embodiments, the second limiting
portion 313 may also be arranged on the dirt collection unit 20, and the first limiting portion
115 is facing the dirt collection unit 20 at this time. An air outlet portion 32 is arranged at an
end of the body shell 31 away from the display screen 312 and is connected and matched
with the dirt collection unit 20.

[00201]Please refer to FIG. 1 through FIG. 4, the holding portion 12 extends from the
bottom of the accommodating groove 111 outwardly along the second direction BB. The
holding portion 12 includes a handle 123 and a supporting bracket 124 that are arranged
parailel to each other. The handle 123 and the supporting brackat 124 are located between
the body 11 and the base 13. The handle 123, the supporting bracket 124, the body 11 and
the base 13 together define a parallelogram. In order to eliminate an impact of a large
amount of static electricity generated by a dirt absorption of the handheld vacuum cleaner
100 on a human body and electronic components during use, the handle 123 is covered
with a static conducting portion 125, The static conducting portion 125 may be electrically
connected with a static generating portion (defined as a part where the handheld vacuum
cleaner generates static electricity during a process of absorbing dust and dirt, for exampie,
an air tube 41 of the air tube unit 40, the dirt cup 21 of the dirt coliection unit 20, etc.)
through a metal wire. During an operation of the handheld vacuum cleaner 100, static
electricity will be generated on the static generating portion. Since the static generating
portion is electrically connected with the static conducting portion 125 of the holding portion

12, static electricity will be transmitied along the metal wire to the static conducting portion
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125 of the holding portion, and then transmitied into earth through the human body in time.
In an embodiment of the disclosure, one end of the metal wire is fixedly mounted in the air
tube 41. The metal wire is attached to an inner wall of the air tube 41 and passes through
the housing under the accommodating groove 111. The other end of the metal wire is
connectad with the bounce structure 114, a bottom of the bounce structure 114 is
cornnected with the static conducting portion 125, and the generated static electricity is led
out through the static conducting portion 125, In other embaodiments of the disclosure, the
metal wire may also be connected with the static conducting portion 125 in other ways. A
material of the static conducting portion 125 may be, for example, a conductive ABS rubber
(a resistivity may be, for example, from 1070 to 10'%Q), a thermoplastic polyurethane
elastomer rubber added with conductive impurities {conductive TPU, a resistivity may be
from 10*0 to 10°Q, for example) and other conductive non-metallic materials. Conductive
non-metallic materials may avoid a problem of electric shocks that affect the user's
experience when using other static electricity lead-out siructures like metal wires.
Conductive non-metallic materials may improve efficiency of electrostatic conduction
without affecting holding, appearance and safety.

(002021 Please refer to FIG. 1 through FIG. 4, the static conducting portion 125 may be
substantially S-shaped, or may be arranged in any shape that a hand may cover when the
handle 123 is held. The static conducting portion 125 includes a first covering portion 1251
that covers a part of a surface of the handle 123 and a second covering portion 1252 that
covers a side of a buckle portion close o the body 11. The first covering portion 1251 and
the second covering portion 1252 are connected with each other. One end (botiom end) of
the first covering portion 1251 close {o the base 13 is arranged on a side of the handle 123
away from the supporting bracket 124. One end (top end) of the first covering portion 1251
close to the body 11 is arranged on a side of the handie 123 close to the supporting bracket
124, This may ensure that when the handle 123 of the holding portion 12 i1s held, no matter
how the handle 123 of holding portion 12 is held, the hand is in contact with the static
conducting portion 125, which realizes an all-round contact, ensures the efficiency of static
glectricity conduction, avoids damage o a circuit of the handheld vacuum cleaner and the

glectric shock to the user by an accumulation of static electricity, and improves the user's
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gxperience. In addition, since the static conducting portion 125 arranges only in a partial
area of the holding portion 12, production cost may be reduced. A switch button 121 and a
ug boss 122 are arranged on the side of the handie 123 close to the supporting bracket
124, The switch button 121 is arranged close {0 the body 11, and the lug boss 122 is
arranged on a side of the switch button 121 away from the body 11. The static conducting
portion 125 is provided with a button notch 1254 at a position corresponding to the lug boss
122. The button noteh 1254 and an annular opening 1253 of the first covering portion 1251
for the handle o pass through penetrate with each other. As an example, the static
conducting portion 125 may be arranged on the holding portion 12 in a form of an
encapsulation, or may be integrally with the holding portion 12, which simplifies a
preparation process of the static conducting portion 125.

[002031Please refer to FIG. 1, FIG. 2 and FIG. 4, there is an angle o between the holding
portion 12 and the body 11. The angle a is from 80 degrees {0 140 degrees. In some
embodiments, the angle a is from 90 degrees o 120 degrees, for example. In some
embodiments, the angle a i1s from 105 degrees to 115 degrees, for example, 107 degrees,
110 degrees, 113 degrees. A height of the holding portion 12 in a direction perpendicular to
the first direction AA is H. The height H is from 85mm to 110mm. The holding portion 12 is
further provided with the switch button 121 and the lug boss 122, The switch button 121 is
configured to control the operation of the handheld vacuum cleaner 100. The lug boss 122
is on a side of the switch button 121 away from the body 11 for the user to apply a lifting
force through the lug boss 122 when the user holds the holding portion 12, and it may also
protect the switch button 121 at the same time. In some embodimenis, the lug boss 122 is
arc-shaped.

[00204] Please refer to FIG. 1, FIG. 2 and FIG. 4, the holding portion 12 includes the handle
123 and the supporting bracket 124 that are arranged parallel to each other. The handle
123 and the supporting bracket 124 are located between the body 11 and the base 13. An
output shaft of the suction generating unit 30 defines a first reference line L1 parallel {o the
first direction AA. The side of the handle 123 away from the supporting bracket 124 defines
a second reference line L2 parallel to the second direction BB. A vertical line from a bottom

end of the handle 123 on the side away from the supporting bracket 124 {o the first
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reference line L1 defines a fourth reference line L4. A connection line from the bottom end
of the handie 123 on the side away from the supporting bracket 124 to a center of gravity
CG of the first motor of the suction generating unit 30 defines a third reference line L3. An
angle between the second reference line L2 and the first reference line L1 is equal to the
angle a mentioned above. The center of gravity CG of the first motor is located on the first
reference line L1. The center of gravity CG of the first motor is located between an
intersection of the first reference line L1 and the second reference line L2 and an
intersection of the fourth reference line L4 and the first reference line L1, which means that
an angle f between the third reference line L3 and the first reference line L1 is from 80
degrees to 90 degrees, in some embodiments, the angle B between the third reference line
L3 and the first reference line L1 is from 80 degrees to 90 degrees such as 82 degrees, 84
degrees, 86 degrees, 88 degrees, etc. Such a design may enabile the center of gravity of
the first motor of the suction generating unit 30 to be closer 10 a position of a puriicue of the
holding hand, which is ergonomic and gives the user a better experience.

(00208 Please refer to FIG. 1, the air tube unit 40 is configured to match the air inlet
channel 112 and the brush assembly 60 to perform a function of the handheld vacuum
cleaner 100. The air tube unit 40 includes the air tube 41, one end of the air tube UNt 40 is
in communication with the first air inlet 1121 of the air inlet channel 112, and the other end
thereof is in communication with an air tube connection portion 62 of the brush assembly 60.
The air tube 41 may be a rigid plastic tube, a steel tube, etc., or a hose.

[00208]Please refer to FIG. 1, FIG. 10 through FiG. 13, the brush assembly 80 includes a
brush housing 81, an agitator brush 65, the air tube connection portion 62, and a traveling
portion 64. A rear end of the brush housing 81 is connected with the air tube connection
portion 82. The brush housing 61 is provided with an accommodating cavity at a front end
of the housing 61, and a rear end of the accommodating cavity is in communication with a
second dirt suction infet 63. The agitator brush 85 is rotatably mounted in the
accommodating cavity, and the traveling portion 64 may be, for example, a traveling wheel,
which is mounted on a botiom of the rear end of the brush housing 61.

1002071 Specifically, please refer to FIG. 10 through FIG. 13. The brush housing 61

includes a brush bottom plate 613, a rear top cover 811, a front top cover 612, and a side
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sealing plates 614 located on both sides of the brush housing 61. The front {op cover 612
covers a front end of the brush bottom plate 613. The rear top cover 611 covers a rear end
of the brush housing 61. The front top cover 612, the brush botiom plate 613, and the side
sealing plates 614 on both sides jointly define the accommodating cavity. The brush bottom
plate 613 is provided with a bottom opening 66 for exposing the agitator brush 85 in an area
located at a bottom of the accommodating cavity. The second dirt suction inlet 63 includes
a connacting section 833, an enlarged section 632, and a first port 631 that are sequentially
arranged. The second dirt suction inlet 63 is connected with a middie of a rear wall of the
accommodating cavity through the connecting section 633. The air tube connecting portion
62 is used for connecting with one end of the air tube 41. A second port 821 is arranged at
one end of the air tube connecting portion 62 close to the brush housing 61. The first port
631 and the second port 621 may communicate with each other through a hose, for
egxample.

[00208] In this embodiment, in order 1o ensure vacuuming efficiency of the handheld
vacuum cleaner 100, an opening area of the first dirt suction inlet 212 of the dirt cup 21, an
opening area of the second dirt suction inlet 683, and a cross-sectional area of an inner hole
of the air tube 41 need to be satisfy that the opening area of the first dirt suction inlet 212 s
smaller than the cross-sectional area of the inner hole of the air tube 41, the opening area
of the second dirt suction inlet 63 is smailler than the cross-sectional area of the inner hole
of the air tube 41, and the opening area of the first dirt suction inlet 212 is larger than the
opening area of the second dirt suction inlet 83. As an example, a ratio of the opening area
of the second dirt suction inlet 63 to the cross-sectional area of the inner hole of the air tube
41 is from 0.5 to0 0.6, in some embodiments, from 0.53 to 0.56, such as 0.55. As an
egxample, a ratic of the opening area of the first dirt suction iniet 212 o the cross-sectional
area of the inner hole of the air tube 41 is from 0.65 t0 0.8, in some embodiments, from 0.70
t0 0.76, such as 0.72.

(00208} When the handheld vacuum cleaner 100 is working, the airflow is sucked into the
handheld vacuum cleaner 100 through the brush assembily 60 and the air tube 41 in turn.
The airflow enters the air inlet channel 112 through the first air inlet 1121, and enters the

dirt cup 21 through the first air outlet 1122 and the first dust suction inlet 212. Then the
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airfiow is filtered by the filter assembly in the dirt cup 21, and finally discharged through an
exhaust vent of the suction generating unit 30.

(00210} When the user needs to clean dirt in the dirt collection unit 20, first press the
untocking button 1133, and the locking assembly 113 1s out of contact with the first lock 211.
At this time, the suction generating unit 30 rotates upwards around the first pivot
component 301 under an action of the bounce structure 114, which causes the cup cover
23 being out of contact with the resisting structure 116. Then the cup cover 23 is
automatically opened under an action of the fourth elastic component 24, thereby
facilitating the user to pour cut the dirt in the dirt cup 21. When the first limiting portion 115
abuts against the second imiting portion 313, the suction generating unit 30 cannot
continue to rotate upward around the first pivot component 301, When the dirt in the dirt cup
21 has been cleaned up, the dirt suction unit 20 needs {0 be pressed into the
accommodating groove 111, At this time, the first lock 211 matches the locking assembly
113 {o fix the dirt coliection unit 20 and the suction generating unit 30 in the accommodating
groove 111, and the resisting structure 116 abuts against the cup cover 23, which enables
the cup cover 23 in a closed state. The handheld vacuum cleaner of the embodiment may
realize one-keay dirt pouring, thereby facilitating users to clean up dirt.

[00211]Please refer to FIG. 1, FIG. 2 and FIG. 6 through FIG. 9. The base 13 is detachably
connected with the battery pack 50. An opening groove 131 with one open end is arranged
on a side of the base 13 away from the holding portion 12. A guiding groove 132 is
arranged on a wall of the opening groove 131. A side of the battery pack 30 close to the
holding portion 12 is provided with an insertion boss 51 matched with the opening groove
131. The insertion boss 51 of the battery pack 50 may be inserted into the opening groove
131 from the open end of the opening groove 131 along the first direction, and the opening
groove 131 at least partially covers the insertion boss 51, so as to prevent the insertion
boss 51 of the battery pack 50 from coming out of the opening groove 131 from a position
other than the open end of the opening groove 131, and ensure a stability of the battery
pack 50.

1002121 Please refer to FIG. 1, FIG. 2 and FIG. 6 through FIG. 9. The guiding groove 132 is

arranged on the wall of the opening groove 131. The side wall of the insertion boss 51 is
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provided with an insertion rib 511 matched with the guiding groove 132. When the battery
pack 50 is inserted into the base 13, the insertion rib 511 is inserted into the guiding groove
132 to prevent the battery pack 50 from coming out of the opening groove 131 from a
non-insertion direction (the first direction AA).

100213} Please refer to FIG. 1, FIG. 2 and FIG. 6 through FIG. 9. Allimiting member 53 is
arranged on the side of the battery pack 50 close to the holding portion 112. The limiting
member 53 includes a limiting body portion 533, a limiting protrusion portion 531 and a
imiting button portion 532 which are integrally formed and arranged at both ends of the
imiting body portion 333. An end of a bottom of the opening groove 131 of the base 13
close to an insertion end is provided with a limiting clamping groove 133 corresponding to
the limiting protrusion portion 531 of the limiting member 53. When the battery pack 50 is
inserted into the base 13, the limiting profrusion portion 531 extends into the limiting
clamping groove 133, and the limiting protrusion portion 531 and the limiting clamping
groove 133 are matched with each other to restrict the baitery pack 50 from coming out of
the opening groove 131 of the base 13 along an insertion direction.

100214} Please refer to FIG. 1, FIG. 2 and FIG. 6 through FIG. 8. Alimiting mounting groove
55 and a limiting cover 52 for covering the limiting mounting groove 55 are arranged on the
side of the battery pack 50 close to the holding portion 12. The limiting mounting groove 55
is arranged at an end of the insertion protrusion portion away from the insertion end. The
imiting mounting groove 335 is configured to mount the limiting member 53. The limiting
cover 52 covers on the Iimiting mounting groove 55, The limiting cover 52 1s provided with a
first opening 521 and a second opening 522 at positions corresponding to the limiting
protrusion portion 531 and the limiting button portion 532. The imiting protrusion portion
531 and the limiting button portion 532 are exposed from the first opening 521 and the
second opening 522, and the limiting protrusion portion 531 needs to protrude from a
surface of the limiting cover 52 when the batlery pack 50 is removed and inserted in the
base 13.

(002151 Please refer to FIG. 1, FIG. 2 and FIG. 8 through FIG. 9. A middle of the limiting
mounting groove 55 is provided with a Iimiting mounting protrusion block 56. A limiting

through hole 534 is arranged in a middle of the limiling body portion 533 of the iimiting
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member 53 to match the limiting mounting protrusion block 56. The imiting member 53 is
sleegved on the limiting mounting protrusion block 56 through the imiting through hole 534,
and the limiting mounting protrusion block 56 may play a certain guiding role. In order {o
achieve a betler guiding effect, a guiding rib 561 1s arranged on an outer side wall of the
fimiting mounting protrusion block 56, an inner side wall of the imiting through hole 534 is
provided with a guiding groove 535 matched with the guiding rib 581, When the limiting
member 53 is sleaved on the limiting mounting protrusion block 56, the guiding rib 561 i1s
inserted into the guiding groove 535 to realize a guiding function. It should be understood
that in other embodiments, it may be that the guiding groove 535 is arranged on a side wall
of the limiling mounting protrusion biock 56 and a guiding rib 561 is arranged on a side wall
of the limiting through hole 534, A fifth elastic component {not shown) is further arranged
between the limiting member 53 and a bottom surface of the limiting mounting groove 55
The fifth elastic component may lift up the limiting member 53 when the battery pack 50 is
removed or inserted into the base 13, and the limiting protrusion portion 531 and the
fimiting button portion 532 respectively protrude from the first opening 521 and the second
opening 522. When the battery pack 50 is inserted into the base 13, the fifth elastic
component enables the imiting protrusion portion 531 of the limiting member 53 to be
inserted into the limiting clamping groove 133 of the base 13, which plays a limiting role and
prevents the battery pack 50 from sliding out of the base 13 along the first direction. When
the battery pack 50 is released, as long as the limiting button portion 532 is pressed
downward, the limiting protrusion portion 531 moves downward synchronously with the
imiting bution portion 532 and retract to a corresponding opening of the limiting cover 52.
As aresult, the limiting protrusion portion 531 escapes from the limiting clamping groove
133, and then the battery pack 50 may be removed from the base 13 along a direction
opposite to the insertion direction.

(002186} In this embodiment, the fifth elastic component is provided with two. One is
arranged between the limiling protrusion portion 531 and the boitom surface of the imiting
mounting groove 55, and the other one is arranged between the limiting button portion 532
and the bottom surface of the limiting mounting groove 55, In addition, a structure for

mounting an elastic component is arranged on positions of the limiting protrusion portion
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531, the bottom surface of the imiting mounting groove 55 and the limiting button portion
532 corresponding to the fourth elastic component.

[002171Please refer to FIG. 1, FIG. 2 and FIG. 6 through FIG. 8. The base 13 is located on
a side of the holding portion 12 away from the body 11, and is providad with a connecting
port 134 (not shown). The connecting port 134 is configured {o connect with an output
plug-in 54 of the battery pack 50 to obtain power of the battery pack 50.

100218} in the handheld vacuum cleaner of the above embodiments, the battery pack and
the housing may be assembiled and disassembiled conveniently and quickly, and which
ensures stability of the battery pack. When charging the battery pack, the battery pack may
be charged together with the entire vacuum cleaner, or the battery pack may be charged
separately. The handheld vacuum cleaner of the embodiments, through being covered the
static conducting portion and electrically connecting the static conducting portion with the
static generating portion of the handheld vacuum cleaner, may infroduce the siatic
glectricity generated by the static generating portion into the ground and avoid the damage
to the circuit of the whole vacuum cleaner and the electric shock {o the user due to the
accumulation of the static electricity, which improves the user's experience. The handheld
vacuum cleaner of the embodiments controls and adjusts the position of the center of
gravity of the first motor of the suction generating unit, so that the center of gravity of the
first motor of the suction generating unit is closer to the position of the purlicue the holding
hand, which is ergonomic and gives the user a better experience. The handheld vacuum
cleaner of the embodiments can improve the dirt suction efficiency of the handheld vacuum
cleaner through limiting positions of the first dirt suction inlet of the dirt cup and the second
dirt suction inlet of the brush assembly and designing the ratios between opening areas of
the two dirt suction inlet 1o the cross-sectional area of the inner hole of the air tube.
(002191 Please refer to FIG. 16, FIG. 14, and FIG. 15, the base 13 is on the side of the
holding portion 12 away from the body 11, and a connecting port (not shown) is arranged
on the base 13. The connecting port is configurad o connect with the battery pack 50 to
obtain the power of the battery pack 50.

[002201Please refer to FIG. 14, FIG. 15, and FIG. 19, the suction generating unit includes

the first motor and the air outlet portion. The dirt coliection unit and the suction generating
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unit are above the housing, and the dirt collection unit is connected with an end of the
suction generating unit provided with an air outlet portion. The filter assembly 22 includes a
first filter assembly 221 and a second filter assembly 222. The first filter assembly 221 is
focated in the dirt cup 21 for separating debris, dust particles, etc. in the dirty air, so that the
debris, dust particles, efc. may remain in the dirt cup 21, In this embodiment, the first filter
assembly 221 is substantially cylindrical and includes a metal filter 2211 in a ring shape and
a filter element 2212 arranged in the filter 2211. The filter 2211 may be a high-density filter,
for example, {0 separale visible dirt. A density of the high-density filtler may be from 30
mesh to 120 mesh. In order {0 achieve a betier filtering effect, the density of the
high-density fiter may be from 60 mesh to 80 mesh, such as 80 mesh. The filter 2211 may
be a metal filter, for example. The filter element 212 may be, for example, high-standard
paper filter element, which may block nano-scaie dirt in the dirt cup. The second filter
assembly 222 is arranged at an end of the dirt collection unit 20 away from the first air inlet
1121, which means at an end of the dirt cup 21 away from the first air inlet 1121. The
second filter assembly 222 is connected with the suction generating unit 30. In soms
ambodiments, the second filter assembly 23 is provided with a filter component.

(002211 Please refer to FIG. 19 and FIG. 20, the air cutlet portion 32 is arranged at the end
of the body shell 31 away from the display screen 312, and is connected and matched with
the dirt collection unit 20. The air cutlet portion 32 includes an air outlet 321 arranged at an
end of the body shell 31 away from the display screen 312, and an air outlet filier assembly
322 located in the body shell 31 corresponding to the air outlet 321, An air outlet direction of
the air outlet 321 is perpendicular to the first direction AA. The air outlet filter assembly 322
is configured to further filter the airflow before being discharged from the handheld vacuum
cleaner 100. In some embodiments, please refer to FIG. 21, the air outlet filter assembly
322 is provided with a second handle 3221 to facilitate the user o take out and replace the
air outlet filter assembly 322. The second handle 3221 is pivotally mounted on the air outlet
filter assembly 322. Wherein, the axis of the dirt cup 21, an axs of the first filter assembly
221, an axis of the second filter assembly 222, an axis of the air outlet filter assembly 322,
and the axis of the first motor are collinear and are arranged in sequence along the axis.

With this arrangement, a volume of the handheld vacuum cleaner 100 may be effectively
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reduced, and noise of the handheld vacuum cleaner 100 may be reduced. At the same time,
it is also convenient for workers to assembie and disassembile.

(00222} When the handheld vacuum cleaner 100 is working, the airflow is sucked into the
handheld vacuum cleaner 100 through the air tube 41. The airflow enters the air inlet
channel 112 through the first air inlet 1121, and then enters the dirt cup 21 through the first
air outlet 1122. The airflow is filtered by the first filter assembly 221 in the dirt cup 21, then
filtered by the second filter assembly 222, and finally fitered by the air outlet filter assembly
322 and discharged from the air outlet 321.

1002231 When the user needs to disassembile the dirt collection unit 20, first press the
unifocking button 1133, and then the second lock 1131 slides along the third direction CC,
s0 that the second lock is out of contact with the first lock 211. At this time, the dirt
collection unit 20 moves upward under the action of the bounce structure 114, thereby
driving the suchion generating unit 30 to rotate around the first pivot component 301, which
enables dirt collection unit 20 and the suction generating unit 30 to be separated from the
accommodating groove 111 and facilitates the user to disassemble the dirt collection unit
20.

[00224]Please refer to FIG. 1 through FIG. 34, the suction generating unit 30 includes the
body shell 31, a suction assembly arranged on the body shell 31, the air outlet portion 32
and the display screen 312. The body shell 31 is provided with the housing cavity 311 for
housing the suction assembly, and the suction assembly is mounted in the housing cavity
311

[00225)Please refer to FIG. 31 through FIG. 34, the suction assembly is assembled in the
body shell 31. The suction assembly includes a motor lower cover 33, a motor assembly 34
{details not shown in the figure), and a motor cover 35 that are sequentially arranged along
an end away from the dirt collection unit 20 {o an end close to the dirt collection unit 20. The
motor assembly 34 includes the first motor (not shown) and the impeller (not shown)
mounted on the first motor. The motor assembly 34 is surrounded and fixed by the motor
cover 35 and the motor lower cover 33 and mounted in the housing cavity 311 of the body
shell 31. The motor cover 35 includes a second air inlet 353 located at the center of one

end of the motor cover 35, a plurality of second connecting portions 351 located at the other
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end thereof and extending toward the motor lower cover 33, and a clamping protrusion 352
located on the second connecting portion 351, The motor cover 35 may be made of, for
example, a non-metal material, in some embodiments, a plastic material, which may reduce
a weight of the first motor. The motor lower cover 33 includes a plurality of first connecting
portions 331 defined at one end of the motor lower cover 33. The first connecting portions
331 extend toward the motor cover 35 and correspond to the second connecting portions
351. And the motor lower cover 33 further includes a clamping groove 332 arranged on the
first connecting portion 331 and matched with the clamping protrusion 352 on the second
connecting portion 351, The motor cover 35 and the motor lower cover 33 may be
connected by the clamping groove 332 and the clamping protrusion 352 {o define a
structure that surrounds and fixes the motor assembly 34. Of course, it is also possible {0
be provided with the clamping protrusion 352 on the first connecting portion 351 and the
clamping groove 332 on the second connecting portion 351.

1002261 Please refer to FIG. 31 through FIG. 34, the air outlet portion 32 includes an
exhaust vent 321 arranged at the end of the body shell 31 away from the display screen
312, and the air outlet filter assembly 322 located in the body shell 31 and corresponding o
the exhaust verit 321. One end of the air outlet filler assembly 322 facing the motor cover
35 is connected with the second air inlet 353 of the motor cover 35, An air outlet direction of
the exhaust vent 321 is perpendicular to the first direction AA. The air outlet filter assembly
322 is configured to further filter the airfiow before being discharged from the handheld
vacuum cleaner 100, Wherein, the axis of the dirt cup 21, the axis of the first filter assembly
221, the axis of the second filter assembly 222, the axis of the air outlet filler assembly 322,
and the axis of the first motor are collinear and arranged in sequence along the axis. With
this arrangement, the volume of the handheld vacuum cleaner 100 may be effectively
reduced, and the noise of the handheld vacuum cleaner 100 may be reduced. At the same
fime, it is also convenient 1o assemble and disassemble.

(00227 Please refer to FIG. 31 through FIG. 35. A display screen 312 is arranged at an end
of the body shell 31 away from the dirt collection unit 20, and the display screen 312 is
configured to display the working information of the handheld vacuum cleanear 100. The

work information may be power information, charging status information, full-dirt warning
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information, air channel biockage information, agitator brush blocked, use time, use power
information, and so on. The display screen 312 includes a transparent panel 3124, a label
3123, a light-shielding plate 3122, and a light plate 3121 arranged in a direction away from
the dirt collection unit 20 in sequence. An edge of the light plate 3121 is clamped and fixed
to a side of the light-shielding board 3122 away from the label 3123. The light-shielding
board 3122 may be fixed to the end of the body shell 31 away from the dirt collection unit 20
by boits, for exampie. The label 3123 is attached to a side of the transparent panel 3124
facing the light-shielding plate 3122. The transparent panel 3124 may be a black
transparent panel, for example. The transparent panel 3124 is fixed on a side of the
fight-shielding board plate 3122 away from the light plate 3121 through inserting a buckle
component 3125 arranged on an edge of the transparent panel 3124 inte a buckle hole
3126 of the light-shielding plate 3122. After light of the light plate 3121 passes through the
light-shielding plate 3122 1o light up a colored part of the label, display content may be seen
through the transparent panel 3124. in some embodiments, the display screen 312 is
perpendicular 1o the axis of the first motor.

1002281 A touch screen area is arranged on the display screen 312 for adjusting the power
of the handheld vacuum cleaner 100. The human body has a certain capacitance. When
adopting capacitive touch sensing, a finger is touched to increase the capacitance, which
causes a count value {o increase. The capacitance amplifies count value and converts
count value into an analog signal, which is fed back to a control chip to complete the entire
adjiustment process. The fouch sensing is capacitive and not limited to capacitive, and a
resistive touch sensing may alsc be used. Under different operating conditions, different
powers may be selected through a finger touch sensing. Since the display screen 312 faces
the user's side, relevant parameters of the handheld vacuum cleaner may be displayed
intuitively, and power of the vacuum cleaner may be adjusted by touching the screen, which
enables the operation to be more intuitive and more user-friendly.

[00228]Please refer to FIG. 31 through FIG. 38, the dirt collection unit 20 is detachably
mounted on an end of the suction generating unit 30 away from the display screen 312. In
this embodiment, a plurality of locking grooves 213 are arranged on an inner side wall of

the dirt cup 21 of the dirt collecting unit 20 close 1o the end of the suction generating unit 30,
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and the plurality of locking grooves 213 are distributed along a circumferential direction of
one end of the dirt collection unit 20 close to the suction generating unit 30. The locking
groove 213 is generally inan "L" shape, and includes a vertical groove section paraliel to an
axial direction of the dirt cup 21 and a horizontal groove section perpendicular to the
vertical groove section. The horizontal groove section is connected with a bottom end of the
vertical groove section. A plurality of locking protrusion blocks 314 corresponding to the
locking grooves 213 are arranged in a circumferential direction of an outer side wall of the
end of the suction generating unit 30 close {o the dirt collection unit 20. When the dirt
collection unit 20 are mounted and connected with the suction generating unit 30, the
locking protrusion block 314 is first inserted into a bottom of the locking groove 213 along
the vertical groove section of the locking groove 213, and then the locking protrusion block
31 is rotated to be clamped into the horizontal groove section of the locking groove 213,
which completes a locking mounting of the dirt collection unit 20 with the suction generating
unit 30. It should be understood that in other embodiments, the locking groove 213 may
also be arranged at the end of the suction generating unit 30 close {o the dirt collection unit
20, and the locking protrusion block 314 is arranged ai the end of the dirt collection unit 20
close to the suction generating unit 30,

(002301 Please refer to FIG. 36 and FIG. 37. When the handheld vacuum cleaner 100 is
working, the airflow is drawn info the handheld vacuum cleaner 100 through the brush
assembly 80 and the air channel 41 in sequence. The airfiow enters the air inlet channel
112 through the first air inlet 1121, and enters the dirt cup 21 through the first air outlet 1122
The airflow in the dirt cup 21 first passes through the high-density filier 2211 of the first filter
assembly 221 to separate the visible dirt, and then an inner high-specification paper filter
glement is configurad o block nano-level dirt in the dirt cup 21 to filter. The airflow then is
fitered by the second filter assembly 222, finally filtered by the air outlet filter assembly 322,
and then discharged into air from the air outlet 321 1o realize the entire cleaning process.
[00231]Please refer to FIG. 36 and FIG. 37, an air guiding groove 2213 is arranged on a
side wall of the filter 2211 at a position corresponding to the first dirt suction inlet 212 of the
dirt cup. No filter holes are arranged at a bottom of the air guiding groove 2213, Atop end

of the air guiding groove 2213 is close to the first dirt suction inlet 212 of the dirt cup 21 and
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is along an extending direction of the air guiding groove 2213, One end of the air guiding
groove 2213 is closed, and the other end thereof is open. The airflow introduced into the
dirt collection unit 20 through the first dirt suction inlet 212 will not directly contact a side
wall of the filter 2211, but will be blown out through an opening of the air guiding groove
2213 through a diversion effect of the air guiding groove 2213, and a rotating wind that may
airfiow between the filter 2211 and the dirt cup 21 is generated under an action of the inner
wall of the dirt cup 21, which not only improves efficiency of dirt separation, but also avoids
clogging of filter holes at a position corresponding to the first dirt suction inlet 212.
[00232]Please refer to FIG. 36 and FIG. 37, the second filter assembly 222 is arranged at
the end of the dirt collection unit 20 away from the first air inlet 1121, Which means at the
end of the dirt cup 21 away from the first air inlet 1121, the second filter assembly 222 is
connected with one end of the filter element 2212 close {o the suction generating unit 30,
and may be drawn out from the filter together. In some embodiments, a filter component is
arranged in the second filter assembly 222, In order to facilitale a removal of the filter
glement 2212 and the second filter assembly 222, a lifting handle 223 1s arranged at one
end of the second filter assembly 222 close to the suction generating unit 30.
[00233]Please refer to FIG. 31 through FIG. 38. In this embodiment, a filter
anti-leaking-mounting structure is further arranged between the dirt collection unit 20 and
the suction generating unit 30. The filter antideaking-mounting structure includes an
anti-leaking-mounting protrusion block 2221 arranged on a side wall of the second filter
assembly 222 of the dirt collection unit 20, and an anti-leaking-mounting lock 36 arranged
on the suction generating unit 30. The filter anti-leaking-mounting structure may preveni the
dirt collection unit 20 from being mounted on the suction generating unit 30 when the filter
assembly 22 is not mounted in the dirt collection unit 20. A side wall of one end of the body
shell 31 of the suction generating unit 30 close o the dirt collection unit 20 partially
protrudes outward to define a lock mounting seat 315, An anti-leaking-mounting lock 36 is
pivotally connected with the lock mounting seat 315, A {orsion spring is sleeved on the
anti-leaking-mounting lock 36. The anti-leaking-mounting lock 36 is provided with at least
three lock portions extending outward in a circumferential direction, namely a first lock

portion 361, a second lock portion 362, and a third lock portion 363, The first lock portion
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361, the second lock portion 362, and the third lock portion 363 are bent components. A
bending direction of the first lock portion is opposite 10 a bending direction of the second
tock portion 362 and the third lock portion 363, When the first lock portion is not mounted
with the dirt coliection unit 20, the first lock portion 361 abuts against an edge of the lock
mounting seat 315 under an action of the torsion spring.

(002341 When the dirt collection unit 20 are mounted and connected with the suction
generating unit 30, and the filter assembly 22 1s not mounted in the dirt collection unit 20,
the first lock portion 361 will block between a step of a lock accommodating groove 25 of
the dirt cup 21 of the dirt collection unit 20 and an end edge of the lock mounting seat 315
of the body shell 31, in this way, the locking protrusion block 314 on the body shell 31 can
not be inseried into the bottom end of the vertical groove section of the locking groove 213
of the dirt cup 21 and not be rotated into the horizontal groove section of the locking groove
213, and the dirt collection unit 20 and the suction generating unit 30 may not be locked
and mounted. When the filter agsembly 22 is mounted in the dirt collection unit 20 and the
dirt collection unit 20 and the suction generating unit 30 are close to each other, the
anti-leaking-mounting protrusion block 2221 arranged on the side wall of the second filter
assembly 222 of the dirt collection unit 20 will act on the second lock portion 362 to rotate
the anti-leaking-mounting lock 36. The first lock portion 361 is away from the end edge of
the lock mounting seat 315, so that the locking protrusion block 314 on the body shell 31
can be normally inserted into the bottom end of the vertical groove section of the locking
groove 213 of the dirt cup 21 and be rotated and screwed into the horizontal groove saction
of the locking groove 213 to realize a locking of the dirt collection unit 20 and the suction
generating unit 30. After the dirt collection unit 20 and the suction generating unit 30 are
mounted, the anti-leaking-mounting protrusion block 2221 is located between the second
lock portion 362 and the third lock portion 363, and the anti-leaking-mounting protrusion
block 2221 abuts against the third lock portion 363, so the anti-leaking-mounting protrusion
block 2221 gives a force away from the suction generating unit 30 to the dirt collection unit
20 to prevent the dirt collection unit 20 and the suction generating unit 30 from loosening.
[00235]Please refer to FIG. 39 through FIG. 41, the air tube unit 40 and the air inlet

channel 112 are connected by a first connector. The first connector includes a first male
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connector 117 arranged at the first air inlet 1121 of the air inlet channel 112, and a first
female connector 42 arranged at an end of the air tube 41 of the air tube unit 40 close to the
air inlet channel 112, The first male connector 117 is a male connector with a first connector
coupling portion 1171, and the first female connector 42 is a female connector with a first
connector receiving portion 425, The first male connector 117 and the first female
connector 42 are connected with each other, s0 that the air tube 41 of the handheld
vacuum cleaner 100 may be communicated with the air inlet channel 112, It should be
undersiood that, in other embodiments, the first male connector 117 may also be arranged
on the air tube 41 of the air tube unit 40, and the first female connector is arranged on the
air inlet channel 112, which means that the first male connector 117 is arranged at one of
the two connecting ends of the air inlet channel 112 and the air tube 41, and the first female
connector 42 is arranged at the other one of the two connecting ends of the air inlet channel
112 and the air tube 41.

[00236]Please refer to FIG. 39 through FIG. 41, In this embodiment, the first male
connector 117 is a male connector with the first connector coupling portion 1171, which is
arranged at the first air inlet 1121 of the air inlet channel 112. The first connector coupling
portion 1171 of the first male connector 117 serves as a part of the air inlet channeal 112.
The first connactor coupling portion 1171 s in a hollow cylindrical tube shape. A first locking
groove 1172 is opened on a root {an end ciose o a dirt collector) of the side wall of the first
connector coupling portion 1171,

(00237 Please refer to FIG. 39 through FIG. 41, In this embodiment, the first female
connector 42 is a female connector with a first connector receiving portion 425, which is
arranged at an end of the air tube 41 of the air tube unit 40 close to the air inlet channel 112.
The first connector receiving portion 425 is in a cylindrical structure, and an end of the first
connector receiving portion 425 close to the male connector is provided inwardly with a
coupling hole (not shown) for the first connector coupling portion 1171 {o be inserted. The
first female connector 42 includes the first connector receiving portion 425, a first button
mounting groove 421, afirst disassembly button 422, a fifth elastic component 423, and a
first button through hole 424, which are all arranged on an outer side wall of the first

connector receiving portion 425, The first button mounting groove 421 is arranged on the
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outer side wall of the first connector receiving portion 425 corresponding to the first locking
groove 1172, The first botiom through hole 424 is arranged at a bottom of one end of the
first button mounting groove 421 close to the dirt collection unit 20 and corresponds (o a
position of the first locking groove 1172, The first bottom through hole 424 penetrates an
insertion groove of the first connector receiving portion 425. The first disassembly button
422 inciudes a first button shaft 4223, and a first button buckle portion 4221 and a first
button pressing portion 4222 arranged at both ends of the first bution shaft 4223. The first
button shaft 4223 is located in a middle of the first disassembly button 422, The first
disassembly button 422 is pivotally mounted in the first button mounting groove 421
through the first button shaft 4223, The first button buckle portion 4221 corresponds {o a
position of the first bottom through hole 424 and the first locking groove 1172, The fifth
elastic component 423 is located between the first button pressing portion 4222 and the
first button mounting groove 421. When the first male connector is connected with the first
female connector, the first bution buckle portion is clamped and locked into the first locking
groove to realize locking.

100238} Please refer to FIG. 39 through FIG. 41. In this embodiment, a first fool-proofing
structure 1173 is also arranged on the outer wall of the first connector coupling portion
1171 of the first male connector 117 {o restrict a joint direction of the first male connector
117 and the first female connector 42. As an example, the first fool-proofing structure 1173
may be, for example, an elongated protrusion block arranged on the outer wall of the first
connector coupling portion 1171 and arranged along a length direction of the first connector
coupling portion 1171.

(002381 When the air tube unit 40 is connected with the air inlet channel 112, the first
connector coupling portion 1171 of the first male connector 117 is inserted into a coupling
part insertion groove of the first connector receiving portion 425 of the first female
connector 42. The first button buckle portion 4221 of the first female connector 42 passes
through the first bottom through hole 424 under an action of the fifth elastic component 423,
and then is clamped and matched in the first locking groove 1172 of the first male
connactor 117, which realizes that the air tube unit 40 and the air inlet channel 112 are

tightly combined and locked for fluid communication. When it is necessary to separate the
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air iube unit 40 from the air inlet channel 112, as long as the first button pressing portion
4222 of the first disassembly button 422 is pressed, the first bution buckle portion 4221 is
separated from the first locking groove 1172 of the first male connector 117, and the air
tube unit 40 may be separated from the air inlet channel 112.

1002401 Please refer to FIG. 39, the air tube unit 40 and the brush assembly 60 or other
vacuum cleaner accessories such as mite removal brush, flat suction, square brush,
dual-purpose brush, efc. may also be connected by a second connector similar with the first
connector mentioned above. The second connector includes a second male connector 43
and a second port 621. The second male connector 43 is arranged at one of two
connecting ends of the brush assembly 80 and the air tube 41, and the second port 621 is
arranged at the other one of the two connecting ends of the brush assembly 60 and the air
tube 41. The second male connector 43 is similar in structure to the first male connector
117. A side wall of a second connector coupling portion of the second male connector 43 is
provided with a second locking groove. The second conneactor receiving portion of the
second port 621 is provided with a second disassembily button with a second button buckle
portion. When the second male connector 43 is connected with the second port 621, the
second button buckle portion is clamped and locked into the second locking groove to
realize locking. In a specific embodiment, the second port 621 is arranged on an air tube
connection portion 62 of the brush assembly 60, and the second male connector 43 is
arranged on an end of the air tube 41 close o the brush assembly 60.

100241} In summary, the handheld vacuum cleaner of the disclosure is provided with a
display screen at a back of the body shell, facing the person. The display screen displays
the relevant parameters of the handheld vacuum cleaner, and a power adjustment of the
handheld vacuum cleaner may be realized through the touch screen, and the operation is
more intuitive and more user-riendly. The handheld vacuum cleaner of disclosure adopts
dirt-air separation technology, and utilizes cyclone generated by airflow into the dirt cup o
rotate large particles and dirt along an inner wall of the dirt cup to the bottom of the dirt cup.
Then a high-density filter is configured to separate dirt that is visible to eyes, and a
high-specification filter paper is used on an inside to block nano-level dirt in the dirt cup,

which discharges cleanead air into surrounding o realize an entire cleaning process. The
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handheld vacuum cleaner of the disclosure has reasonable structure layout and fixing
method, convenient and quick operation, and may further reduce noise. With the connector
structure of the handheld vacuum cleaner of the disclosure, the user may realize a quick
disassembly and assembly under different working conditions, and quick interchange
functions among various functional brushes, so as to achieve a purpose of cleaning. The
connector structure of the handheld vacuum cleaner of the disclosure is provided with an
anti-leaking-mounting structure between the suction generating unit and the dirt collection
unit, which may avoid damage to the handheld vacuum cleaner due 1o a leaking mounting
of the filter.

(00242} in an embodiment, in order to improve a condition that an upright locking structure
in the conventional art will generate wear and cause a structure to easily fail and very harsh
friction noise, the brush assembiy 60 is also provided with an upright locking structure. The
upright locking structure adopts a principle of magnetic attraction, so that when the air tube
connection portion 62 is in an upright position, the air tube connection portion 62 is locked
by an action of a magnetic force.

100243} Please refer to FIG. 1, FIG. 42 through FIG. 53, the upright locking structure
includes a first magnetic component 68101 arranged on the brush housing 61 and a second
magnetic component 622 arranged on the air tube connection portion 62, and a position of
the second magnetic component 822 corresponds {0 a position of the first magnetic
component 6101, For example, one of the first magnetic component 8101 and the second
magnetic componant 622 may be a magnetic component, and the other one thereof may be
a magnetic component or a component that is easily altracted by the magnetic component.
The magnetic component may be, for example, a magnet, and the component that is easily
attracted by the magnetic component may be, for example, a metai piece. When the air
tube connection portion 62 rotaies around a first axis Z1 to an upright position, a magnetic
force 1s generatad between the first magnetic component 6101 and the second magnetic
component 622 o lock the brush housing 61 and the air tube connection portion 62. When
the air tube connection portion 62 rotates around the first axis Z1 t0 a use position, the
second magnetic component 822 on the air tube connection portion 62 is away from the

first magnetic component 6101 arranged on the brush housing 61 and the magnetic force is
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reduced, which does not affect a normal use of the brush assembly 60.

[00244]Please refer to FIG. 42 through FIG. 46. In an embodiment of the disclosure, the
brush assembly 60 includes the brush housing 61, the agitator brush 85, the air tube
connection portion 62 (which serves as an air tube connecting portion connected with an air
tube), a second rotation connector 67, an upright locking structure and the traveling portion
64. The brush housing 61 has the accommodating cavity at the front end of the brush
housing 61. The agitator brush 85 1s rotatably mounted in the accommaodating cavity and
exposed from the bottom opening 66 at a bottom of the brush housing 61. The traveling
portion 64 may be, for example, a traveling wheel, which is mournted on a bottom of a rear
end of the brush housing 61. The rear end of the brush housing 61 is rotatably connected
with the second rotation connector 67, and these two may rotate around a second axis £2.
One end of the air tube connection portion 62 is rotatably connected with an end of the
second rotation connector 67 away from the brush housing 61. A rotation shaft between the
air tube connection portion 62 and the second rotation connector 67 is defined as the first
axis Z1, and the first axis Z1 is perpendicular 1o the second axis Z2. A switch between the
upright position and the use position is realized by rotating the air tube connection portion
62 around the first axis Z1 in forward and backward directions. The second rotation
connector 67 may rotate around the second axis Z2 in a left-right direction. In this
embodiment, the first axis £1 is parallel to a direction of a rotation axis of the traveling
portion 64. The second axis Z2 is perpendicular to the first axis 21, and the second axis 22
(s paraliel to the ground.

[00245)Please refer to FIG. 42 through FIG. 46. In this embodiment, the upright locking
structure includes the first magnetic component 8101 arranged on the brush housing 61
and a second magnetic component 622 arranged on the air tube connection portion 62, and
the position of the second magnetic component 822 corresponds to the position of the first
magnetic component 8101, The first magnetic component 6101 adopts a magnetic
component, such as a magnet, etc. The second magnetic component 622 adopts a
component that is easily atlracted by the magnetic component, such as a metal piece. The
first magnetic component 6101 is arranged on or above the first axis Z1. The first magnetic

component 8101 is arranged on a top of the brush housing 81 near one end facing the air
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tube connection portion 62. When the air tube connection portion 62 rotates around the first
axis £1 to the upright position, a magnetic force is generated between the first magnetic
component 6101 and the second magnetic component 622 to lock the brush housing 61
and the air tube connection portion 62. When the air tube connection portion 82 rotates
around the first axis 21 to a use position, the second magnetic component 622 on the air
tube connection portion 82 is away from the first magnetic component 6101 arranged on
the brush housing 61 and the magnetic force is reduced, which does not affect a normal
use of the brush assembly 60.

1002481 it should be understood that, in one embodiment, both the first magnetic
component 6101 and the second magnetic component 622 may adopt magnetic
components such as magnets. In another embodiment, the first magnetic component may
be a component that is easily atiracted by the magnetic component, such as a metal piece,
and the second magnetic componant may be a magnetic component such as a magnet.
1002471 Please refer to FIG. 42 through FIG. 46. In this embodiment, a limiting rib 623 is
arranged on a side of the air tube connection portion 62 facing the brush housing 81, and
the second magnetic component 622 is arranged on the limiting rib 623, The brush housing
61 is provided with a first limiting groove 8102 corresponding to a position of the limiting rib
623. The first magnetic component 6101 is located on a side of the first limiting groove
6102 away from the limiting rib 823. The first magnetic component 6101 and the first
imiting groove 8102 are spaced in intervals. The second rotation connector 67 is provided
with a second limiting groove 671 communicating with the first limiting groove 6102,
100248} During use, as shown in FIG. 44 through FIG. 46, when the air tube connection
portion 62 is rotated to an upright state, the limiting rib 823 on the air fube connection
portion 62 enters the second limiting groove 671 of the second rotation conneclor 67, and
then the limiting rib 623 and the second limiting groove 671 are clamped into the first
fimiting groove 6102 on the brush housing 61 together to limit a left-right rotation of the air
tube connection portion 62 and the second rotation connector 67. Secondly, when the
second magnetic component 622 approaches the first magnetic component 6101 on an
upper cover of the brush housing 61, a magnetic attraction force is generated o restrict a

free rotation of the air tube connection portion 62 in the forward and backward directions,
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50 as to lock the rotation connector 62. As shown in FIG. 42 and FIG. 43, when the air tube
connection portion 62 rotates {0 the use position in an opposite direction around the first
axis 21, the limiting ribs 623 on the air tube connection portion 62 are sequentially removed
out from the first imiting groove 6102 and the second limiting groove 671, thereby the
second magnetic component 622 is kept away from the first magnetic component 6101 on
the brush housing 61, which reduces the magnetic force and does not affect the normal use
of the brush assembly 60.

[00249]Please refer to FIG. 47. In an embodiment of the disclosure, the handheld vacuum
cleaner of the disclosure removes the second rotation connector 67, and the air tube
connection portion 62 is directly fixed to a rear end of the brush housing 61 of the brush
assembly 60 and may rotate around the first axis Z1 in the front-rear direction. The brush
60 assembly includes the brush housing 61, the agitator brush 85, the air tube connection
portion 82 (which serves as an air tube connection portion connectad with air tube), a
second rotation connector 67, the upright locking structure and the traveling portion 64. The
brush housing 61 s provided with an accommodating cavity at the front end of the brush
housing 61. The agitator brush 65 is rotatably mounted in the accommodating cavity and
exposed from a bottom opening 66 at the bottom of the brush housing 61. The fraveling
portion 864 may be, for example, a traveling wheel, which is mounted on the botiom of the
rear end of the brush housing 61. The rear end of the brush housing 81 is rotaiably
connected with the air tube connection portion 62, and these two may rotate around the first
axis Z1. The air tube connaction portion 62 rotates in the forward and backward directions
around the first axis £1 to switch to the upright position or the use position. in this
embodiment, the first axis Z1 is paralle! to the direction of the rotation axis of the traveling
portion 64.

1002501 Please refer to FIG. 47, in this embodiment, the upright locking structure includes
the first magnetic component 8101 arranged on the brush housing 81 and the second
magnetic component 622 arranged on the air tube connection portion 82, and the positions
of the second magnetic component 622 and the first magnetic component 6101 correspond
to each other. The first magnetic component 8101 is arranged on or above the first axis Z1.

For example, one of the first magnetic component 6101 and the second magnetic
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component 822 may be a magnetic component, and the other one 1s a magnetic
component or a component that is easily attracted by the magnetic component. The first
magnetic componeant 6101 is arranged on the top of the brush housing 61 near one end
facing the air tube connection portion 62. When the air tube connection portion 62 rotates
around the first axis Z1 to an upright position, a magnetic force is generated between the
first magnetic component 8101 and the second magnetic component 622 to lock the brush
housing 681 and the air tube connection portion 62. When the air tube connection portion 62
rotates around the first axis Z1 1o a use position, the second magnetic component 622 on
the air tube connection portion 82 is away from the first magnetic component 6101
arranged on the brush housing 61 and the magnelic force is reduced, which does not affect
a normal use of the brush assembly 60.

[00281]Please refer to FIG. 1, FIG. 42 through FIG. 48, in this embodiment, the limiting rib
623 is arranged on the side of the air tube connection portion 62 facing the brush housing
81, and the second magnetic component 822 is arranged on the limiting rib 823. The brush
housing 61 is provided with the first iimiting groove 6102 corresponding (o the position of
the limiting rib 623. The first magnetic component 6101 is located on the side of the first
fimiting groove 8102 away from the limiting rib 823. The first magnetic component 6101 and
the first limiting groove 6102 are spaced in intervals.

(002521 During use, when the air tube connection portion 62 is rotated to the upright state,
the limiting rib 623 on the air tube connection portion 62 is clamped into the first imiting
groove 6102 on the brush housing 61. When the second magnetic component 622
approaches the first magnetic component 6101 on the upper cover of the brush housing 61,
a magnetic attraction force is generated to restrict the free rotation of the rotation connector
in the forward and backward directions, thereby achieving an effect of locking the rotation
connector. When the air tube connection portion 62 rotaies to the use position in the
opposite direction of the first axis £1, the limiting rib 623 on the air tube connection portion
&2 is removed from the first limiting groove 6102, thereby the second magnetic component
622 is moved away from the first magnetic component 6101 on the brush housing 61,
which weakens the magnetic force, and does not affect the normal use of the brush

assembly 60.
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1002831 Please refer to FIG. 48, in an embodiment of the disclosure, the second rotation
connector 67 rotates around the first axis Z1 in the forward and backward direction, and the
air tube connection portion 62 rotates around the second axis Z2 in the left-right direction.
The brush assembly 80 includes the brush housing 61, the agitator brush 85, the air tube
connection portion 62 (which serves as an air tube connecting portion connected with an air
tube), the second rotation connector 67, the upright locking structure and the traveling
portion 684. The brush housing 61 is provided with an accommodating cavity at the front end
of the brush housing 61. The agitator brush 65 is rotatably mounted in the accommaodating
cavity and exposed from the bottom opening 66 at the botiom of the brush housing 61. The
traveling portion 64 may be, for example, a traveling wheel, which is mounted on the
botiom of the rear end of the brush housing 61. The second rotation connector 67 is
rotatably connected with an end of the brush housing 61 close to the air tube connection
portion 82. A rotation axis of the second rotation connector 67 and the brush housing 61 is
defined as the first axis 21, which means that the rotation axis of the second rotation
connector 67 and the brush housing 61 and the first axis 21 are collinear. The air tube
connection portion 62 is rotatably connecled with an end of the second rotation connecior
67 away from the first axis Z1. The rotation axis between a rotation direction of the air tube
connection portion 62 and the second rotation connecior 67 is defined as the second axis
Z2. The swiich between the upright position and the use position is realized by a
simultaneous rotation of the air tube connection portion 62 and the second rotation
connector 67 around the first axis Z1 in the forward and backward directions. The air tube
connection portion 62 may rotate around the second axis Z2 in the lefi-right direction. In this
embodiment, the first axis Z1 is paralle! to a direction of the rotation axis of the fraveling
portion 84, the second axis Z2 is perpendicular {o the first axis Z1, and the second axis Z2
is substantially paraliel {o the ground when it is upright.

[00254]Please refer to FIG. 48, in this embodiment, the upright locking structure includes
the first magnetic component 6101 arranged on the brush housing 681 and the second
magnetic component 622 arranged on the air tube connection portion 82, and the positions
of the second magnetic component 622 and the first magnetic component 6101 correspond

to each other. The first magnetic component 8101 is arranged on or above the first axis Z1.
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For example, one of the first magnetic componeant 8101 and the second magneatic
component 822 may be a magnetic component, and the other one is a magnetic
component or a component that is easily atiracted by the magnetic component. The first
magnetic componant 8101 is arranged on the top of the brush housing 81 near one end
facing the air tube connection portion 682, When the air tube connection portion 62 rotates
around the first axis Z1 to an upright position, a magnetic force is generated between the
first magnetic component 6101 and the second magnetic component 822 to lock the brush
housing 61 and the air tube connection portion 62. When the air tube connection portion 62
rotates around the first axis Z1 {o a use position, the second magnetic component 822 on
the air tube connection portion 62 is away from the first magnetic component 8101
arranged on the brush housing 61 and the magnetic force is reduced, which does not affect
a normal use of the brush assembly 60.

[00255]Please refer to FIG. 48. In this embodiment, a limiting rib 623 is arranged on the
side of the air tube connection portion 62 facing the brush housing 61, and the second
magnetic componant 822 is arranged on the limiting rib 823. The brush housing 61 is
provided with the first limiting groove 6102 corresponding to the position of the limiting rib
623. The first magnetic component 6101 is located on the side of the first limiting groove
6102 away from the limiting rib 623. The first magnetic component 6101 and the first
limiting groove 6102 are spaced in intervals.

(00256} During use, when the air tube connection portion 62 is rotated to the upright state
driven by the rotation connector 67, the limiting rib 623 on the air tube connection portion 62
is clamped into the first limiting groove 6102 on the brush housing 61. When the second
magnetic component 622 approaches the first magnetic component 6101 on the upper
cover of the brush housing 61, a magnetic attraction force is generated to restrict the free
rotation of the rotation connector in the forward and backward directions, thereby achieving
the effect of locking the rotation connector. When the air tube connection portion 82 is
driven by the second rotation connector 87 o rotate in the opposite direction around the
first axis Z1 to the use position, the limiting rib 623 on the air tube connection portion 62 is
removed from the first limiting groove 6102, so that the second magnetic component 622 is

kept away from the first magnetic component 6101 on the brush housing 61, which
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weakens the magnetic force and does not affect the normal use of the brush assembly 60.
[00257]Please refer to FIG. 49 through FIG. 53, in an embodiment of the disclosure, the
fixing manner of the first magnetic componernt 8101 on the brush housing 61 is changed to
be movable within a certain range, and the first magnetic component 6101 is introduced
into a power supply circuit of a second motor 68 to control on and off of the second motor
68. Other structures are basically the same as mentioned above, so details will not be
repeatad.

[00258]Please refer to FIG. 48 through FIG. 53, compared with the above embodiments,
the brush assembly 60 further includes an elastic component 8103 and a sliding channel
6104 . The first magnetic component 6101 is fixed in the sliding channel 6104 of the brush
housing 61 through the elastic component 6103, When the air tube connection portion 62
rotates to the upright position around the first axis Z1 (the first axis Z1 is parallel to the
direction of the rotation axis of the traveling portion 64), a magnetic force is generated
between the first magnetic component 6101 and the second magnetic component 622. The
first magnetic componant 6101 moves along the sliding channel 6104 toward the second
magnetic component 622 {o lock the brush housing 81 and the air tube connection portion
62.

1002591 Please refer to FIG. 49 through FIG. 53, the first magnetic component 6101 may be
fixedly connected with a conductive first connecting component 615 as a switch contact of
the power supply circuit of the second motor 88. A conductive second connecting
componeant 816 s fixed on one side of the first connecting component 615, and the second
connecting component 616 is also connected with the power supply circuit of the second
motor 68. When the air tube connection portion 62 rotates around the first axis 21 to the
working position, the first magnetic component 6101 returns to an initial position under an
action of the elastic component 6103, and the first connecting component 615 and the
second connecting component 816 are in contact, so that the power supply circuit of the
second motor 68 is truned on, and the second motor 68 may work normaily. While when the
air iube connection portion 62 rotates around the first axis Z1 to the upright position, a
magnetic force is generated between the first magnetic component 6101 and the second

magnetic component 622, the first magnetic component 6101 moves toward the second
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magnetic component 622 along the sliding channel 6104, and the first connecting
component 815 and the second cornecting component 616 are seperated, the power
supply circuit of the second motor 68 is cut off, and the second motor 68 stops working,
which may prevent the agitator brush 85 from abrading carpet or floor, and reduce a load
state of the second motor 68.

10026011t should be understood that the upright locking structure of this embodiment may
also be applied to the structure of the brush assembly 60 of the above embodiments to
realize a on and off of the power supply circuit of the second motor 68.

100261} in summary, the upright locking structure of the brush assembly of the disclosure
adopts the principle of magnetic attraction, so that when the air tube connection portion of
the brush assembily is in the upright position, a magnetic force is generated to lock the air
tube connection portion. The upright locking structure of the brush assembly of the
disclosure has a simple structure, and there is no friction between the brush housing and
the first magnetic component, so that a problem of structural failure and noise generation
due to friction will not oceur. The brush assembly connects the upright locking structure with
the power supply circuit of the second motor, and changes a fixing method of the first
magnetic component of the upright locking structure to be movable within a certain range,
50 that when the air tube connection portion is in an upright state, the second motor may
stop running o prevent agitator brushes from abrading carpet or floor and reduce load of
the second motor.

[00262] Please refer to FIG. 54 through FIG. 65, the disclosure further provides a vacuum
cleaner brush assembly. The vacuum cleaner brush assembily inciudes a brush housing 71,
a first supporting component 72, a second supporting component 73 and an agitator brush
74. A cylindrical mounting cavity 7111 is defined inside the brush housing 71. The first
supporting component 72 is detachably connected with the brush housing 71 and defines a
first end (not shown in the figure). The first end 1s located at one end of the mounting cavity
7111, The second supporting component 73 is fixedly connected with the brush housing 71
and defines a second end (not shown in the figure). The second end is located at the other
end of the mounting cavity 7111, The agitator brush 74 is cylindrical and hollow, the first

supporting component 72 and the second supporting component 73 are placed ai both



WO 2022/148343 PCT/CN2022/070101
59

ends of a hollow portion of the agitator brush 74, and two ends of the agitator brush 74 are
respectively, detachably and fixedly connected with the first supporting component 72 and
the second supporting component 73. A power component 75 is fixed in the brush housing
71 and is connected with the agitator brush 74 in a transmission manner.

100263} Please refer to FIG. 54 and FIG. 55. In this embodiment, the brush housing 71
includes a base 711, a brush upper cover 712, and a brush window 713. The brush window
713 is detachably mounted on the base 711, and the mounting cavity 7111 is defined
between the base 711 and the brush window 713. Further, an opening is arranged at a
position of a bottom wall of the base 711 corresponding to the agitator brush 74, and a part
of the agitator brush 74 may extend outside the base 711 and contact the ground through
the opening on the base 711. In addition, a cavity for mounting the power component 75 is
further defined on the base 711. The brush upper cover 712 is fixed on the base 711 and
closes a position of the base 711 corresponding to the power component 75. An opening
7112 is defined in the middle of the mounting cavity 7111 in the base 711, and the opening
7112 Is communicated with the air channel in the vacuum cleaner through a hose.

100284} Please refer to FIG. 57 and FIG. 58, in this embodiment, the first supporting
component 72 includes a fixing bracket 721, a first pin shaft 722 and a first limiting
component 723. Wherein, an end of the fixing bracket 721 is detachably connected with the
base 711 and is located at one end of the mounting cavity 7111, Part of fixing bracket 721
is placed inside the mounting cavity 7111. The first pin shaft 722 coaxially penetrates inside
the fixing bracket 721, and both ends of the first pin shaft 722 are rotatably connected with
the fixing bracket 721 through bearings. The first limiting component 723 is coaxially fixed
with the first pin shaft 722 and is rotatably connected with the agitator brush 74.
[00285]Please refer to FIG. 57 and FIG. 58, in this embodiment, the fixing bracket 721
includes a fixing disc 7211, a first cvlinder 7212 and a first blocking component. The fixing
disc 7211 is detachably and fixedly connected with the base 711, and the first supporting
component 72 may be drawn out of the agitator brush 74 along an axial direction of the
agitator brush 74. One end of the first cylinder 7212 is coaxially fixed with the fixing disc
7211, and the other end thereof is placed inside the mounting cavity 7111, The first pin

shaft 722 coaxially penetrates in the first cylinder 7212, and is rotatably connected with the
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first cylinder 7212 through a bearing. A way of a bearing connection may ensure a stability
of a rotation of the first pin shaft 722, In this embodiment, the first blocking component is a
block 7213. Here, a shape and structure of the first blocking component is not limited to a
structure of the block 7213 in the figure, and it can be used as long as it can fix a first
retaining ring 724. The block 7213 is fixed on an outer side wall of the first cylinder 7212
and is located at an end away from the fixing disc 7211, It should be noted that there are
four blocks 7213, which are arranged around a circumference of the first cylinder 7212,
[00266]Please refer to FIG. 56, FIG. 57 and FIG. 58. Afirst retaining ring 724 is coaxially
siesved on the first cylinder 7212. The first retaining ring 724 is {ocated between the block
7213 and the first limiting component 723, and both sides of the first retaining ring 724
respectively abut against the block 7213 and the first imiting component 723 tightly. |t
should be noted that the first retaining ring 724 is made of 3 wear-resistant flexible material,
and is in a certain interference fit with an inner side wall of the brake ring 741 and is
relatively frictional. The brake ring 741 is coaxially fixed inside an end where the agitator
brush 74 is connected with the first supporting component 72, and ong end of the brake ring
741 extending into the mounting cavity 7111 meshes and is fixed with the first limiting
component 723, so as to realize a transmission conneaction between the agitator brush 74
and the first pin shaft 722.

[002671Please refer to FIG. 59, FIG. 60 and FIG. 61. In this embodiment, the brush
housing 71 further includes a first end cover 714, The first end cover 714 is fixedly
connected with the fixing disc 7211 by bolts. In addition, a mounting groove 716 is opened
on the base 711 near the first supporting component 72, a bution 717 is slidably connected
irt the mounting groove 716, and a part of the button 717 is clamped and matched with the
first end cover 714. The button 717 may be separated from the first end cover 714 by
turning the buiton 717, so that the agitator brush 74 may be drawn out from the mounting
cavity, and hair inside the agitator brush 74 may be easily cleaned. Further, a clamping
groove 7141 is arranged on an inner side wall of the first end cover 714. A clamping block
7171 is defined at one end of the bution 717, and a connection or disassembly between the
first end cover 714 and the base 717 is realized through an insertion and matching betwesn

the clamping block 7171 and the clamping groove 7141, A spring 718 is fixed between the
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button 717 and the base 711, and an automatic raset of the button 717 is realized by the
spring 718,

[00288]Please refer to FIG. 62 and FIG. 63, in this embodiment, the second supporting
componeant 73 includes a second cylinder 731, a second pin shaft 732 and a second
fimiting component 733. Wherein, one end of the second cyiinder 731 is fixedly connected
with an inner side wall of the base 711, and the other end thereof is located inside the
mounting cavity 7111. The second pin shaft 732 coaxially penetrates in the saecond cylinder
731, and is rotatably connected with the second cylinder 731 through a bearing. The way of
the bearing connection may ensure the stability of a rotation of the second pin shaft 732, it
should be noted that one end of the second pin shaft 732 located in the mounting cavity
7111 is coaxially fixed with the second limiting component 733, the second limiting
component 733 is internally connected with the agitator brush 74, and the other end of the
second pin shaft 732 is connected with the power component 75 in a transmission manner
through a gear. In addition, a second blocking component is fixed on an outer side wall of
the second cvlinder 731. It should be noted that in this embodiment, the second blocking
component is a blocking board 734, a shape and structure of the second blocking
component are not limited {o a structure of the blocking board 734 in the figure, and it can
be used as long as it can fix a second retaining ring 735, The blocking board 734 is
vertically arranged as a circular plate around the outer side wall of the second cylinder 731,
and the blocking board 734 is located on the second cylinder 731 close to the second
imiting component 733.

1002638 Please refer to FIG. 62 and FIG. 63, the second retaining ring 735 is coaxially
sleeved on the second cylinder 731. The second retaining ring 735 is located between the
blocking board 734 and the second limiting component 733, and both sides of the second
retaining ring 735 respectively abut against the blocking board 734 and the second limiting
componeant 733 tightly. It should be noted that the second retaining ring 734 is made of a
wear-resisiant flexible material. The second refaining ring 734 is in a certain interference fit
with an inner wall of the agitator brush 74, and is relatively frictional. An inside of the end of
the agitator brush 74 connected with the second supporting member 73 meshes and is

fixed with the second limiting component 733, 8o as to realize a transmission connection
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between the agitator brush 74 and the second pin shaft 732.

[00270]Please refer to FIG. 65. In the disclosure, guiding gaps 76 are defined between the
two ends of the agitator brush 74 and inner walls of the fixing disc 7211 and the base 711,
respeactively. Recelving grooves 77 are defined between inner side walls at both ends of the
agitator brush 74 and outer side walls of the Tirst supporting component 72 and the second
supporting componernt 73, and the receiving groove 77 communicates with the guiding gap
76. Wherein, the receiving groove 77 of the first supporting component 72 is defined
between the brake ring 741 and the first cylinder 7212, and the receiving groove 77 of the
second supporting component 73 is defined between the agitator brush 74 and the second
cylinder 731. Tangled hair on the both ends of the agitaior brush 74 may be placed in the
receiving groove 77 defined inside the agitator brush 74 through the guiding gap 76, which
may reduce conditions of an accumulation of excessive hair at the both ends of the agitator
brush 74 to form a friction medium, s0 as to avoid partial deformation and melting of the
fixing disc 7211 or an inner wall of the base 711 caused by heat generated by a friction
betweaen a high-speed rotating agitator brush 74 and the fniction medium, thereby avoiding
an occurrence of jamming of the agitator brush 74.

[00271]Please refer to FIG. 65. In the disclosure, the first retaining ring 724 and the second
retaining ring 735 are configured to seal a side of the receiving groove 77 definad inside the
agitator brush 74 away from the guiding gap 76, so as to prevent the hair in the receiving
groove 77 from being caught in @ meshing and fixing position between the first limiting
componant 723 and the brake ring 741 or a meshing and fixing position between thea
second limiting component 733 and the agitator brush 74. In addition, since the first
retaining ring 724 and the second retaining ring 735 are respectively in interference fit with
an inner side wall of the brake ring 741 and an inner side wall of the agitator brush 74, when
the power component 75 stops working, the first retaining ring 724 and the second retaining
ring 735 may act as a brake, so that the agitator brush 74 may be quickly stopped.
[00272]Please refer to FIG. 62 and FIG. 64, in this smbodiment, the power component 75
includes a second motor 751, a driving gear 752, a driven gear 753, and a toothed belt 754,
The second motor 751 is fixed on the base 711 and is located close to the second

supporting component 73. An output shaft of the second motor 751 passes through a side
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wall of the base 711 and is partially located culside the base 711. The driving gear 752 is
coaxially fixed with the cutput shaft of the second motor 751, The driven gear 753 is
coaxially fixed with an end of the second pin shaft 732 away from the second limiting
componeant 733, and the driven gear 753 is located on an outside of the base 711. The
toothed belt 754 surrounds the driving gear 752 and the driven gear 753 in seguence, and
meshes with the driving gear 752 and the driven gear 753,

100273} Please refer to FIG. 55 and FIG. 65. In this embodiment, the brush housing 71
further includes a second end cover 715, The second end cover 715 is fixed on the base
711 and is located at a position of the second supporting componeant 73 on the base 711,
The second end cover 715 encapsulates the driving gear 752 and the driven gear 753
between the second end cover 715 and an outer side wall of the base 711, which may
provide a certain protective effect on the driving gear 752, the driven gear 753 and the
toothed belt 754,

(00274} In summary, inner side walls of the two ends of the agitator brush 74 defines a
receiving groove 77 with the outer side walls of the first supporting component 72 and the
second supporting component 73, and the receiving groove 77 is connected with the
guiding gap 76, so that the tangled hair on the both ends of the agitator brush 74 may be
placed in the receiving groove 77 defined inside the agiator brush 74 through the guiding
gap 76, which may reduce conditions of an accumulation of excessive hair at the both ends
of the agitator brush 74 to form a friction medium, thereby avoiding an occcurrence of
jamming of the agiator brush 74 due to hair.

1002751 In the description herein, many specific details are provided, such as examples of
components and/or methods, {0 provide a complete understanding of the embodiments of
the disclosure. However, those skilled in the art will recognize that the embodiments of the
disclosure may be realized without one or more specific details or through other devices,
systams, assemblies, methods, components, materials, parts, etc. In other cases,
well-known structures, materials, or operations are not specifically shown or described in
detail 1o avoid obscuring aspecis of the embodiments of the disclosure.

[00278] 1t should also be understoond that one or more of the components shown in the

drawings may also be implemented in a more separate or integrated manner, or may even
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be removed because it cannot be operated in some cases or may be provided because it is
useful according to a particular application.

(00277} In addition, unless expressly indicated otherwise, any marking arrows in the
drawings shouid be regarded only as exemplary instead of limiting. What's more, unless
specified otherwise, the term "or" as used herein generally means "and/or.” In cases where
the term is foreseen because i is unclear {o provide separation or combination capabilities,
the combination of components or operations will also be regarded as specified.

(00278} The above description of the ilustrated embodiment of the disclosure (including
content described in the absiract of the specification) is not infended {o exhaustively
enumerate or limit the disciosure {o the precise form provided herein. Although specific
embodiments of the disclosure and examples of the disclosure are described herein for
Hiustrative purposes only, as those skilled in the art recognize and understand, various
egquivalent modifications are possible within the spirit and scope of the disclosure. As
pointed out, these modifications may be made to the disclosure according to the above
description of the embodiments of the disclosure, and these modifications will be within the
spirit and scope of the disclosure,

(002781 This specification has generally described the system and method which are
helpful in understanding the details of the disclosure. In addition, various specific details
have been given to provide an overall understanding of the embodiments of the disclosure.
However, those skilled in the relevant art will recognize that the embodiments of the
disclosure may be realized without one or more specific details, or may be implemented
through using other devices, systems, accessories, methods, assemblies, materials, parts,
etc. In other cases, well-known structures, materials, and/or operations are not specifically
shown or described in detail o avoid confusion in various aspects of the embodiments of
the disclosure.

1002801 Therefore, aithough the disclosure has been described herein with reference to its
specific embodiments, a freedom of modification, various changes and substitutions are
also included in the above disclosure. And it should be understood that in some cases,
without departing from the scope and spirit of the disclosure, some features of the

disclosure will be adopted under the conditions without corresponding use of other features.
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Therefore, many modifications may be made 1o enable a speacific environment or material
to adapt the essential scope and spirit of the disclosure. The disclosure is not intended to
imit the specific terms used in the claims and/or specific embodiments disclosed as the

best embodiment for carrying out the disclosure, but the disclosure will include any and all
embodiments and equivalents falling within the scope of the appended claims. Therefore,

the scope of the disclosure will only be determined by the appended claims.
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WHAT IS CLAIMED 1S:

1. A handheld vacuum cleaner, comprising:

a housing, comprising a body, a holding portion and a base, the holding portion being
arranged between the body and the base, the body comprising an accommodating
groove and an air inlet channel,

a suction generating unit, at least partially housed in the accommodating groove and
configured to generate airflow along the air inlet channel,

a dirt collection unit, at least partially housed in the accommodating groove, detachably
mounted on the suction generating unit and configured to separate dirt and dust
from the airflow, and

a battery pack, mounted on the base and configured to supply power to the suction
generating unit,

wherein the holding portion is at least partially covered with a static conducting portion,
and the static conducting portion is electrically connected with a static generating

portion of the handheld vacuum cleaner.

2. The handheld vacuum cleaner according to claim 1, wherein
the static conducting portion is a conductive non-metallic material with a resistivity in a
range between 1070 and 10'°Q.

3. The handheld vacuum cleaner according to claim 1, whereain

the holding portion includes a handle and a supporting bracket, and a buckle portion is
defined by the handle, the supporting bracket, the body and the base collectively,
the static conducting portion is S-shaped as a whole and includes a first covering
partion covering a part of a surface of the handle and a second covering portion
covering a side of the buckie portion close to the body, the first covering portion

and the second covering portion are conneacted with each other.

4. The handheld vacuum cleaner according to claim 3, wherain
an end of the first covering portion close to the base is located on a side of the handle
away from the supporting bracket, and an end of the first covering portion close to

the body is located on a side of the handle close to the supporting bracket.
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5. The handheld vacuum cleaner according to claim 4, wherein
a switch bution and a lug boss are arranged on the side of the handle close o the
supporting bracket, and the static conducting portion (s provided with a bution

notch at a position corresponding to the lug boss.

6. The handheld vacuum cleaner according to claim 1, wherein
the base is provided with an opening groove, the opening groove at least partially
houses the batlery pack, and the battery pack is detachably inserted into the

opening groove.

7. The handheid vacuum cleaner according to claim 6, wherein
a guiding groove is arranged on a groove wall of the opening groove, the battery pack
is provided with an insertion rib malched with the guiding groove, and the batiery

pack is inserted into the opening groove along a direction parallel to the body.

8. The handheld vacuum cleaner according to claim 1, wherein

the air inlet channel is arranged on the body, and the dirt collection unit comprises a
dirt cup and a first dirt suction inlet located on a side wall of the dirt cup, the first
dirt suction inlet matches an air outlet of the air inlet channel, the handheld
vacuum cleaner further comprises a brush assembly and an air tube unit, the
brush assembly is provided with a second dirt suction inlet, the air tube unit
comprises an air tube, wherein, the second dirt suction inlet of the brush assembly
communicates with an air inlet of the air inlet channel of the housing through the
air tube, an opening area of the first dirt suction inlet is smailer than a
cross-sectional area of an inner hole of the air tube, and an opening area of the
second dirt suction inlet is smaller than the cross-sectional area of the inner hole

of the air tubse.

9. The handheld vacuum cleaner according to claim &, wheregin

a ratio of the opening area of the first dirt suction inlet to the cross-sectional area of the
inner hole of the air tube is from 0.65 to 0.8, and a ratio of the opening area of the
second dirt suction inlet to the cross-sectional area of the inner hole of the air tube
is from 0.5 to 0.6.
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10.The handheld vacuum cleaner according to claim 1, wherein

the dirt collection unit comprises a dirt cup and a filter assembly, the suction
generating unit comprises a first motor and an air outlet portion, wherein, the dirt
collection unit and the suction generating unit are located above the housing, and
the dirt collection unit is connected with an end of the suction generating unit

provided with the air outlet portion.

11.The handheld vacuum cleaner according to claim 10, wherein

the filter assembly comprises a first filter assembly and a second filter assembly, the
first filter assembly is arranged inside the dirt cup, and the second filter assembly
is arranged at one end of the dirt cup and is connected with the suction generating

unit.

12.The handheld vacuum cleaner according to claim 1, wherein

the housing is provided with a locking assembly, the suction generating unit is pivotally
mounted on the housing, the dirt collection unit comprises a dirt cup and a cup
cover maiched with the dirt cup, wherein, the suction generating unit or the dirt
collection unit is provided with a first lock matched with the locking assembily,
wher the locking assembly is combined with the first lock, the cup cover is closed,
when the locking assembly is separated from the first lock, the cup cover is

opened.

13.The handheld vacuum cleaner according to claim 12, wherein

the housing is provided with an accommodating groove (o house the suction
generating unit and the dirt collection unit, the locking assembly is located inside
the accommodating groove and opposite to the dirt collection unit, and the first

tock is arranged on the dirt coliection unit.

14.The handheld vacuum cleaner according to claim 13, wherein

the locking assembly comprises a second lock matched with the first lock, a second
elastic component matched with the second lock, and an unlocking bution
mounted on the second lock, when the unlocking button is pressed, the second
tock is displaced so that the first lock and the second lock are out of matching, and

then the second slastic component is elastically deformed.
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15.The handheld vacuum cleaner according to claim 14, wherein

the locking assembly further comprises a third elastic component; one end of the
second elastic component abuts against the housing, the other end thereof abuts
against the second lock; one end of the third elastic component abutis against the

second lock, and the other end thereof abuts against the unlocking button.

16. The handheld vacuum cleaner according to claim 12, wherein

the housing is provided with a first imiting portion, the suction generating unit or the
dirt collection unit is provided with a second limiting portion matched with the first
imiting portion to limit a rotation range of the suction generating unit, the second
fimiting portion is arranged on the suction generating unit, the housing is provided
with an accommodating groove to house the suction generating unit and the dirt
collection unit, and the first limiting portion is located in the accommodating

groove and opposite to the suction generating unit.

17 . The handheld vacuum cleaner according to claim 12, wherein

the housing is provided with an accommodating groove to house the suction
generating unit and the dirt collection unit, a8 bounce structure is arranged in the
accommodating groove, the bounce structure is opposite to the suction generating
unit, and the bounce structure comprises a thimble matched with the suction

generating unit and a first elastic component matched with the thimble.

18.The handheld vacuum cleaner according to claim 12, wherein

the housing s provided with an accommodating groove (o house the suction
generating unit and the dirt collection unit, the dirt collection unit further comprises
a fourth elastic component, one end of the fourth elastic component abuts against
the dirt cup, and the other end thereof abuts against the cup cover; when the dirt
collection unit is housed in the accommodating groove, a side wall of the
accommodating groove abuls against the cup cover to close the cup cover, then
the fourth elastic component is elastically deformed; when the dirt collection unit is
separated from the accommodating groove, the fourth elastic component pushes
the cup cover to open; the side wall of the accommodating groove is provided with

a resisting structure matched with the cup cover, and the resisting structure
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comprises a resisting portion and a fifth elastic component matched with the

resisting portion.

19 A vacuum cleaner brush assembly, comprising:

a brush housing, a mounting cavity being defined inside the brush housing,

a first supporting component, detachably connected with the brush housing and
defining a first end,

a second supporting component, fixedly connecied with the brush housing and
defining a second end, and

an agitator brush, being hollow inside, the first supporting component and the second
supporting component coaxially respectively arranged at both ends of an inside of
the agitator brush, and the first supporting component is fixedly connected with the
agitator brush, wherein

two end walls of the rotatable brush define a guiding gap with the first end and the
second end respeciively,

an inner wall of the agitator brush defings a receiving groove with outer walls of the
first supporting component and the second supporting component, and the

receiving groove is communicated with the guiding gap.

20.The vacuum cleaner brush assembly according to claim 19, wherein

the first supporting component comprises a fixing bracket, a first pin shaft, and a first
limiting component, the fixing bracket is detachably connected with the brush
housing, the first pin shaft coaxially penetrates inside the fixing bracket, both ends
of the first pin shaft are rotatably connected with the fixing bracket through bearings,
the first limiting component is fixedly connected with an end of the first pin shaft
that exiends into the mounting cavity, and the first limiting component is connecied

with the agitator brush in a transmission manner.

21.The vacuum cleaner brush assembly according to claim 20, wherein

the fixing bracket comprises a fixing disc, a first cylinder, and a first blocking component,
the fixing disc is detachably connected with the brush housing, one end of the first
cylinder is coaxially fixed with the fixing disc, the other end of the first cylinder
extends into an inside of the mounting cavily, the first blocking component is

arranged on an outer side wall of the first cylinder and is located at an end away
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from the fixing disc, a first retaining ring is coaxially sleeved on the first cylinder,
and the first retaining ring is between the first blocking component and the first

limiting component.

22.The vacuum cleaner brush assembly according to claim 20, wherein

the second supporting component comprises a second cylinder, a second pin shaft, a
second limiting component, and a second blocking component, one end of the
second cylinder is fixedly connected with an inner side wall of the brush housing,
the second pin shaft coaxially penetrates inside the second cylinder, both ends of
the second pin shaft are rotatably connected with the second cylinder through
bearings, the second limiting component is fixedly connected with one end of the
second pin shaft extending into the mounting cavity and s connecled with the
agitator brush in a transmission manner, the second blocking component is fixed
around an outer side wall of the second cylinder, a second retaining ring is coaxially
sieeved on the second cylinder, and the second retaining ring 18 located between

the second blocking component and the second limiting component.

23.The vacuum cleaner brush assembly according to claim 20, wherein

a power component is further mounted inside the brush housing, the power component
drives the agitator brush to rotate through the Tirst supporting component and the
second supporting component, a brake ring is coaxially fixed inside an end of the
agitator brush connected with the first supporting component, the brake ring
mashes with the first limiting component in the first supporting component, an
inside of one end of the agitator brush connected with the second supporting
compaonent meshes with the second limiting component in the second supporting
component, and the second pin shaft in the second supporting component is

connected with the power component in a transmission manner.

24.The vacuum cleaner brush assembly according to claim 23, wherein

the power component comprises a second motor, a driving gear, a driven gear and a
toothed belt, the second motor is fixed on the brush housing and is located close to
the second supporting component, the driving gear is coaxially fixed with an output
shaft of the second motlor, the driven gear is coaxially fixed with an end of the

second pin shaft that is away from the second limiting componeant, and the toothed
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belt mesheas with the driving gear and the driven gear.

25.The vacuum cleaner brush assembly according to claim 23, wherain

the brush housing comprisas a brush base, a brush upper cover and a brush window,
the brush upper cover is fixed on the brush base and closes a position of the power
component on the brush base, the brush window is fixed on the brush base and
closes the mounting cavity, a brush opening i1s arranged at a middle position of the
mounting cavity in the brush base, and the brush opening is communicated with an

air channel in a vacuum cleaner through a hose.

26.The vacuum cleaner brush assembly according to claim 25, wherein

the brush housing further comprises a first end cover and a second end cover, the first
end cover is fixedly connected with the fixing disc in the first supporting component,
the second end cover is fixedly connected with the brush base and corresponds o
the second supporting component, a clamping groove is arranged on an inner side
wall of the first end cover, a clamping block is movably arranged on the brush base,
the clamping block is embedded and matched with the clamping groove, a
mounting groove is arranged on the brush base, a button on the clamping block is
placed in the mounting groove and is reciprocating along a length direction of the
mounting groove, and a spring is fixed between the clamping block and an inner

wall of the brush base to realize an automatic reset of the clamping block.
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