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R [EN] MULTISTAGE CYCLONE AND SURFACE CLEANING APPARATUS HAVING SAME

#rlt: (CN110366380A) FPMENSTIE RIS ENSREETER

B Source: US2018177352 AA [EN] A hand vacuum cleaner may have a first stage gyelone having a first stage
cyclene chamber, a first stage cyclone air inlet, a first stage cyelene air outlet and a first stage longitudinal cyclone axis
about which the air rotates in the first stage cyclone chamber. A second stage cyclone may be downstream from the first

stage cyclone and may be at least substantially nested in the first stage cyclone. The second stage cyclone may have a
second stage gyelene chamber, a plurality of second stage gyclone air inlets, a second stage gyelone air outlet and a
second stage longitudinal eyelone axis about which the air rotates in the second stage cyclone chamber. A length of the
second stage eyclone chamber may be shorter than a length of the first stage cyclone chamber.
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FIELD

[0001] The present subject matter of the teachings described herein relates generally to a hand carryable
surface cleaning apparatus. In a preferred embodiment, the hand carryable surface cleaning apparatus
comprises a handheld vacuum cleaner. In addition, this application also relates to a multistage cyclone
design which may be used in a hand carryable surface cleaning apparatus

BACKGROUND

[0002] The following is not an admission that anything discussed below is part of the prior art or part of the
common general knowledge of a person skilled in the art.

[0003] Various types of surface cleaning apparatus are known. Surface cleaning apparatus include
vacuum cleaners. Currently, a vacuum cleaner typically uses at least one cyclonic gleaning stage. More
recently, cyclonic hand vacuum cleaners have been developed. See for example, U.S. Pat. No. 7,931,716
and US 2010/0229328. Each of these discloses a hand vacuum cleaner which includes a cyclonic cleaning
stage. U.S. Pat. No. 7,031,716 discloses a cyclonic cleaning stage utilizing two cyclonic gleaning stages
wherein both cyclonic stages have cyclone axis of rotation that extends vertically. US 2010/0229328
discloses a cyclonic hand vacuum cleaner wherein the gyclone axis of rotation extends horizontally and is
co-axial with the suction motor. In addition, hand carriable cyclonic vacuum cleaners are also known (see
U.5. Pat. No. 8,146,201 and U.S. Pat. No. 8,549,703).
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RAENKFRE:

Description

76 38
DUST COLLECTING APPARATUS AND VACUUM CLEANER HAVING SAME TECHNICAL FIELD

[0001] This specification relates to a dust collector for a vacuum cleaner, capable of separating debris and dust from sucked air by using a
multi-cyclone

BACKGROUND ART

[0002] A vacuum cleaner may include an apparatus capable of discharging clean air by sucking air by a suction force, and by separating
debris and/or dust from the sucked air

[0003] The vacuum cleaner may be categorized into 1) a canister type, 2) an upright type, 3) a iaid type, 4) a cylinder floor type, etc

[0004] The canister type of vacuum cleaner, which is the most-commonly used at home nowadays, is a vacuum cleaner where a suction
nozzle and a body are communicated with each other by a connection pipe The canister type of vacuum cleaner is suitable for cleaning of
a hard floor, because it performs a cleaning operation by using only a suction force

[0005] On the other @AM, the upright type of vacuum cleaner is 2 vacuum cleaner where a suction nozzle and a body are integrally
formed with each other The upright type of vacuum cleaner may remove dust, etc inside a carpet, because it is provided with a rotation
brush unlike the canister type vacuum cleaner
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Title / Abstract - WO18178086A1 [ wecuur () dlesm (2]
BATTERY-ORPERATED VACUUM CLEANER
ASPIRATEUR ALIMENTE PAR BATTERIE

A battery-operated vacuum cleaner comprises a handle (H) having a lower end, a battery (B) having an end that is adjacent to the lower end
of the handle (H), a dirt management system (DMS) coupled to an inlet (N) for dirt-loaded air; and an airflow generator (AG) for generating an
airflow through the dirt management system (DMS), the airflow generator (AG) being positioned adjacent the battery (B) and a lower end of
the handle (H)

Claims - WO18178086A1 [ vacuum* (10) cyolone* (2) iokean~ (10} |

A battery-operated vacuum cleaner. comprising: & handle (H) having an upper end and a lower end; a battery (B) having an end that is
adjacent to the lower end of the handle (H); a dirt management system (DMS) coupled to an inlet (N) for dirt-loaded air; an airflow generator
(AG) for generating an airflow through the dirt management system (DMS), the airflow generator (AG) being positioned adjacent the battery
(B) and the lower end of the handle (H) A battery-operated vacuum cleaner as claimed in claim 1, wherein the battery (B) is positioned
between the handle (H) and the dirt management system (DMS) A battery-operated vacuum eleaner as claimed in claim 1 or 2, wherein the
battery (B) has a first side adjacent to the airflow generator (AG) and a second side adjacent to the dirt management system (DMS) A
battery-operated vacuum cleaner as claimed in any of the preceding claims, wherein the handle (H) and at least a part of the battery (B) are
sufficiently spaced apart to allow a user to put his fingers between the handle {H) and the battery (B) A battery-operated vacuum cleaner as
claimed in any of the preceding claims, wherein the battery has a polygon shape, and at least a part of the battery (B) is parallel to at least a
part of the handle (H) A battery-operated yacuum gleaner as claimed in any of the preceding claims, wherein another end of the battery (B)
is adjacent to the upper end of the handle (H) A battery-operated vacuum eleaner as claimed in any of the preceding claims, wherein the
airflow generator (AG) is positioned below the lower end of the handle (H) A battery-operated vacuum cleaner as claimed in any of the
preceding claims, wherein the dirt management system (DIMS) is coupled to the inlet (N) via a suction tube (T), and the dirt management
system (DMS) comprises a gyclone (C) arranged at an angle smaller than 20 degrees with respect to the suction tube (T) A battery-operated
vacuum cleaner as claimed in claim 8, wherein the eyclone (C) is arranged in parallel to the suction tube (T) A battery-operated vacuum
cleaner as claimed in any of the preceding claims, wherein the inlet (N) comprises a nozzle having a hinge (HN), and a center of mass of the
combination of the battery (B), the airflow generator (AG) and the dirt management system (DMS) is positioned below a virtual line between
the hinne (HNY and a middle nf the handle (4
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