Office de la Propriete Canadian CA 2538717 A1 2007/06/23

Intellectuelle Intellectual Property
du Canada Office (21) 2 538 71 7
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(22) Date de depot/Filing Date: 2006/03/07 (51) CLInt./Int.Cl. A4/7L 9/76 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 200/7/06/23 (71) Demandeur/Applicant:

SUZHOU KINGCLEAN FLOORCARE CO., LTD., CN

(72) Inventeur/Inventor:
NI, ZUGEN, CN

(74) Agent: OGILVY RENAULT LLP/S.E.N.C.R.L.,S.R.L.

(30) Priornte/Priority: 2005/12/23 (CN200510022683.1)

(54) Titre : DEPOUSSIEREUR PUISSANT POUR ASPIRATEUR
(54) Title: PERVASIVE DEDUSTING DEVICE FOR A VACUUM CLEANER

Va

>
P aravie

AN . A AR AW A . .

g SN

17

VAW AN LW DAY AW A .

16

‘—_-_-". »&Y- 5 P

- ‘.!.F’ . ; 5 - - ’
'ﬁ}‘-. .¥ . - ) 3 .
ANE JUR . W smw L9, L% C.Eg EN/.Pmurp. Tl -

T

-
‘!
‘9
"
-
.'.
’
»
‘-0
-
,’
‘.
L

“

A

v

-

‘ )
2 Lo
'.‘

2 BI B hdm mnm

14

15

p ] Ly »
A S P AT AR AT T AT AR T AR T AT _ T aN T A Y

(57) Abréegée/Abstract:

It Is provided In the present invention with a pervasive dedusting device for a vacuum cleaner, which includes a tank with a wind
Inlet and a wind outlet. A filter barrel is mounted inside the tank while a cyclone barrel is mounted inside the filter barrel. The cyclone
barrel Is configured to be a conical barrel with a smaller upper end and a larger lower end and a cyclone wind Inlet Is disposed on It.
The wind Inlet on the tank and the cyclone wind Inlet on the cyclone barrel are separated by the filter barrel and located In two
chambers respectively. A wind outlet tube Is located in the upper end of the cyclone barrel and communicates with the wind outlet.
he pervasive dedusting device has low air flow pressure loss, Improved dust suction effect, fine dust filtering function, decreased
operation noise, and it can effectively prevents secondary pollution and filter out fine dust completely.
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Abstract

It is provided in the present invention with a pervasive dedusting device for a vacuum

cleaner, which includes a tank with a wind inlet and a wind outlet. A filter barrel 1s
mounted inside the tank while a cyclone barrel 1s mounted inside the filter barrel. The

cyclone barrel is configured to be a conical barrel with a smaller upper end and a

larger lower end and a cyclone wind inlet is disposed on it. The wind inlet on the tank
and the cyclone wind inlet on the cyclone barrel are separated by the filter barrel and
located in two chambers respectively. A wind outlet tube is located in the upper end of

the cyclone barrel and communicates with the wind outlet. The pervasive dedusting
device has low air flow pressure loss, improved dust suction effect, fine dust filtering

function, decreased operation noise, and it can effectively prevents secondary

pollution and filter out fine dust completely.
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Pervasive Dedusting Device for A Vacuum Cleaner

Field of Invention
The present invention relates to a pervasive dedusting device for a

vacuum cleaner.

Background of the Invention

All the vacuum cleaners on the current market are arranged with a
filter device for filtering suctioned dust-laden air and leaving dust particles
in a dust collecting device. The filter device should be cleaned or replaced
after the vacuum cleaner has been used for a period of time, otherwise, fine
dust may clog filter holes of the filter device, which will increase resistance
of the vacuum motor, even burn the motor out, thereby not only bringing
trouble to users, but also adversely affecting performance and life-span of
the vacuum cleaner.

In recent years, a cyclone dedusting device is used to replace the filter
device by manufacturers according to the principle ot cyclone separation,
which has a better dedusting effect and is widely used in vacuum cleaners. A
conical barrel with a larger upper end and a smaller lower end 1s mounted in
the tank of the cyclone dedusting device, and a wind outlet tube 1s disposed
in a longitudinal direction at the upper end of the conical barrel, the lower

end of the conical barrel 1s opened so as to allow dust to fall into the bottom

of the tank, a wind inlet tube enters a sidewall of an upper portion of the
1
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conical barrel along a tangent direction, so that the dust-laden air flow forms
cyclone in the conical barrel, and the dust particles fall into a bottom of a

dust collecting barrel along the sidewall of the conical barrel by centrifugal
force. The dedusted air flows upwards and is expelled out through the wind
outlet tube.

However, the cyclone dedusting device described above has a relatively
larger bulk, and an especially larger bulk 1s required while it 1s used in a
large vacuum cleaner requiring a relative larger air flow, which not only
increases manufacturing cost thereof, but also brings much inconvenience to
users.

Besides, the cyclone barrel of the dedusting device described above 1s 1n
a reversed conical shape with a larger upper end and a smaller lower end and
separates dust by accelerated rotation of air flow. As a result, air flow
pressure loss is relatively high, which adversely affects dust suction effect of
the vacuum cleaner.

Furthermore, the accelerated air flow may easily raise again the fine dust
which have fallen to the bottom of the dust tank, and the raised fine dust will

be expelled out from the wind outlet tube with the air flow, thereby resulting

in secondary pollution. So the device 1s more suitable for separating coarse

particles and is less effective in separating fine particles.

Brief Summary of the Invention

The object of the present invention is to provide a pervasive dedusting
2
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device for a vacuum cleaner, which has low air flow pressure loss, improved
dust suction effect, fine dust filtering function, decreased operation noise,
and 1t can effectively prevents secondary pollution and filter out fine dust
completely.

In one technical solution of the present invention, it 1s provided with a
pervasive dedusting device for a vacuum cleaner, which includes a tank with
a wind 1nlet and a wind outlet. The tank 1s provided with a first cyclone
device and a second cyclone device therein. The first cyclone device thereof
includes a filter barrel while the second cyclone device includes a cyclone
barrel disposed 1nside the filter barrel. The cyclone barrel 1s configured to be
a conical barrel with a smaller upper end and a larger lower end as well as a
cyclone wind inlet disposed on it. The wind 1nlet on the tank and the cyclone
wind inlet on the cyclone barrel are separated by the filter barrel and located
in two chambers respectively. A wind outlet tube 1s located in the upper end
of the cyclone barrel and communicates with the wind outlet.

In a detailed technical solution of the present invention, it 1s provided
with a pervasive dedusting device for a vacuum cleaner, which includes a
tank with a wind inlet and a wind outlet. A filter barrel 1s mounted inside the

tank while a cyclone barrel is mounted inside the filter barrel. The cyclone
barrel is configured to be a conical barrel with a smaller upper end and a
larger lower end as well as a cyclone wind inlet disposed on 1t. The wind
inlet on the tank and the cyclone wind inlet on the cyclone barrel are

separated by the filter barrel and located in two chambers respectively. A
3
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wind outlet tube is located in the upper end of the cyclone barrel and
communicates with the wind outlet. The cyclone barrel includes an upper
cylinder barrel and a lower conical barrel. The wind outlet tube enters inside
the upper end of the cylinder barrel and the cyclone wind inlet is located on
the sidewall of the cylinder barrel. There is also a dust-collecting opening in
the lower end of the conical barrel. The lower portion of the cyclone barrel
1s provided with an umbrella-shaped reflecting plate which defines a
refluence hole in the center. A ring gap for dust-falling 1s defined between
the peripheral of the umbrella-shaped reflecting plate and the sidewall of the
cyclone barrel. Within the cyclone barrel, the lower portion of the ring gap
for dust-falling 1s provided with a dust-collecting barrel, whose bottom end
with an opening 1s connected to the bottom cover of the tank.

In a further detailed technical solution of the present mvention, 1t 1s
provided with a pervasive dedusting device for a vacuum cleaner, which
includes a tank with a wind inlet and a wind outlet. A filter barrel 1s mounted
inside the tank while a cyclone barrel i1s mounted inside the filter barrel. The
cyclone barrel 1s configured to be a conical barrel with a smaller upper end
and a larger lower end as well as a cyclone wind inlet disposed on it. The
wind inlet on the tank and the cyclone wind inlet on the cyclone barrel are
separated by the filter barrel and located in two chambers respectively. A

wind outlet tube is located in the upper end of the cyclone barrel and

communicates with the wind outlet. The cyclone barrel includes an upper

cylinder barrel and a lower conical barrel. The wind outlet tube enters inside

4
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the upper end of the cylinder barrel and the cyclone wind inlet is located on
the sidewall of the cylinder barrel. There 1s also a dust-collecting opening in
the lower end of the conical barrel. The lower portion of the cyclone barrel
1s provided with an umbrella-shaped reflecting plate which defines a
refluence hole in the center. A ring gap for dust-falling is defined between
the peripheral of the umbrella-shaped reflecting plate and the sidewall of the
cyclone barrel. Within the cyclone barrel, the lower portion of the ring gap
for dust-falling 1s provided with a dust-collecting barrel, whose bottom end
with an opening i1s connected to the bottom cover of the tank. The tank
includes tank body and tank cover. The wind inlet 1s disposed in the upper
portion of the tank body while the wind outlet 1s located in the top of the
tank cover. The cyclone wind inlet of the cyclone barrel 1s positioned within
the tank cover and an upper end of the filter barrel with an opening is
connected beneath the peripheral of the tank cover. The lower inner wall of
the filter barrel 1s connected tightly to the lower outer wall of the cyclone

barrel.

The advantages of the present invention are as follows:
1. As the cyclone barrel according to the present invention 1s configured to

be a conical barrel with a smaller upper end and a larger lower end and both
of the cyclone wind inlet and the wind outlet tube are located in the upper
portion of the cyclone barrel, air flow rotates in a decelerated and eccentric
state in the cyclone barrel, thereby pressure loss of the air flow 1s reduced

and an improved dust suction effect 1s thus obtained.
5
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2. The rotation speed of the air flow in the lower portion of the cyclone
barrel according to the present invention is slower than that in the upper
portion thereof, which prevents dust in the dust-collecting barrel from being
raised again. Therefore air expelled from the wind outlet tube won’t
generate secondary pollution.

3. As compared with the prior art whose tanks have larger bulks and less
promising separation effect for fine dust particles, the device according to
the present invention is able to separate fine dust particles and has an
improved dedusting effect.

4. The device according to the present invention can not only remove fine

dust particles but also decrease noise produced 1n operation.

Brief Description of the Drawings

The present invention will be further described below in conjunction
with the drawings and the embodiments:

Fig. 1 is a front cross-sectional view of the present invention;

Fig. 2 is a solid view of the present invention;

Fig. 3 is an exploded schematic view of the present invention showing
the interior configuration thereof.

In the drawings: 1 wind inlet; 2 wind outlet; 3 tank; 4 filter barrel; 3
cyclone barrel; 6 cyclone wind inlet; 7 wind outlet tube; 8 dust-collecting
opening; 9 cylinder barrel; 10 conical barrel; 11 umbrella-shaped reflecting

plate; 12 refluence hole; 13 ring gap for dust-falling; 14 dust-collecting
6
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barrel; 15 bottom cover; 16 tank body; 17 tank cover.

Description of the Preferred Embodiments

Referring to Figs. 1, 2, and 3, a pervasive dedusting device for a vacuum
cleaner in one preferred embodiment according to the present invention,
comprises a tank 3 which includes a tank body 16 and a tank cover 17. A
wind 1nlet 1 1s disposed in the upper sidewall of the tank body 16 while a
wind outlet 2 1s located in the top of the tank cover 17. A filter barrel 4,
whose upper end with an opening connected beneath the peripheral of the
tank cover 17, 1s mounted inside the tank 3. A cyclone barrel 5 is mounted
inside the filter barrel 4. The cyclone barrel 5 includes an upper cylinder
barrel 9 whose upper portion enters upwards the tank cover 17 and a lower
conical barrel 10 configured to have a smaller upper end and a larger lower
end. A wind outlet tube 7 1s located in the cylinder barrel 9 and
communicates with the wind outlet 2 in the tank cover 17. A cyclone wind

inlet 6 1s disposed on the sidewall of the cylinder barrel 9. There 1s also a
dust-collecting opening 8 in the lower end of the conical barrel 10. The
lower inner wall of the filter barrel 4 1s connected tightly to the lower outer

wall of the conical barrel 10. The lower portion of the conical barrel 10 near
the dust-collecting opening 8 1s provided with an umbrella-shaped reflecting
plate 11 which defines a refluence hole 12 in the center. A ring gap for
dust-falling 13 is defined between the peripheral of the umbrella-shaped

reflecting plate 11 and the sidewall of the conical barrel 10. A
7
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dust-collecting barrel 14 1s located bellow the lower portion of the ring gap

for dust-falling 13, whose bottom end with an opening is connected to a

bottom cover 15 of the tank 3.

During operation, the dust-laden air enters the tank 3 via wind 1nlet 1,
and then the dust-laden air enters the cyclone barrel S via cyclone wind inlet
6 after coarse dust removed by the filter barrel 4,. Once enter the cylinder
barrel 9, the air flow rotates in a decelerated state downwards to the
umbrella-shaped reflecting plate 11. In this time, the majority of the air flow
dedusted by centrifugal force forms upward cyclone and 1s expelled out via
the wind outlet tube 7, while a little air flow goes in helix downwards along
the inside wall of the conical barrel 10 together with the dust particles
separated by centrifugal force, and finally enters into the dust-collecting
barrel 14 via the ring gap for dust-falling 13 on the peripheral of the
umbrella-shaped reflecting plate 11. No dust will cumulate on the top of the
umbrella-shaped reflecting plate 11. Because of the umbrella-shaped

reflecting plate 11, refluence air is prevented from raising dust again,

thereby the secondary pollution will not occur and dedust etficiency 1s also

improved.
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Claims

1. A pervasive dedusting device for a vacuum cleaner, which includes a tank (3)
with a wind inlet (1) and a wind outlet (2), characterized in that the tank (3) is
provided with a first cyclone device and a second cyclone device;

the first cyclone device includes a filter barrel (4) while the second cyclone
device includes a cyclone barrel (5) disposed inside the filter barrel (4), the cyclone
barrel (5) 1s configured to be a conical barrel with a smaller upper end and a larger
lower end and a cyclone wind inlet (6) is disposed on it;

the wind 1nlet (1) on the tank (3) and the cyclone wind inlet (6) on the cyclone
barrel (5) are separated by the filter barrel (4) and located in two chambers
respectively;

a wind outlet tube (7) 1s located in the upper end of the cyclone barrel (5) and

communicates with the wind outlet (2).

2. The pervasive dedusting device for a vacuum cleaner as claimed 1n

accordance with claim 1, characterized in that said cyclone barrel (5) includes an
upper cylinder barrel (9) and a lower conical barrel (10), the wind outlet tube (7)
enters inside the upper end of the cylinder barrel (9) and the cyclone wind let (6) 1s

located on the sidewall of the cylinder barrel (9), there 1s also a dust-collecting

opening (8) in the lower end of the conical barrel (10).

3. The pervasive dedusting device for a vacuum cleaner as claimed in

accordance with claim 1, characterized in that the lower portion of said cyclone barrel

9
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(5) 1s provided with an umbrella-shaped reflecting plate (11) which defines a refluence
hole (12) in the center, a ring gap for dust-falling (13) is defined between the

peripheral of the umbrella-shaped reflecting plate (11) and the sidewall of the cyclone

barrel (5).

4, The pervasive dedusting device for a vacuum cleaner as claimed in
accordance with claim 3, characterized in that within said cyclone barrel (5), a
dust-collecting barrel (14) 1s located bellow the lower portion of the ring gap for

dust-falling (13) , whose bottom end with an opening 1s connected to the bottom cover

(15) of the tank (3).

The pervasive dedusting device for a vacuum cleaner as claimed 1n accordance with
any one of the claims 1, 2 and 3, characterized 1n that said tank (3) includes tank
body (16) and tank cover (17), the wind 1nlet (1) 1s disposed 1n the upper portion of
the tank body (16) while the wind outlet (2) 1s located in the top of the tank cover

(17), the cyclone wind 1nlet (6) of the cyclone barrel (5) 1s positioned within the tank
cover (17) and an upper end of the filter barrel (4) with an opening 1s connected

beneath the peripheral of the tank cover (17), the lower inner wall of the filter barrel

(4) 1s connected tightly to the lower outer wall of the cyclone barrel (5).
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