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(54) Multi dust- �collecting apparatus

(57) A multi dust-�collecting apparatus for a vacuum
cleaner separating dirt particles from air by taking two
steps. The multi dust-�collecting apparatus includes a
dust- �collecting unit to separate dirt particles from the air

by using gravity and inertia, and a plurality of cyclones
to swirl the air discharged from the dust-�collecting unit
and separate the dirt particles from the air by using cen-
trifugal force.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

�[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 60/666,093, filed March
29, 2005 and claims benefit under 35 U.S.C. § 119�(a) of
Korean Patent Application No. 2005-38050, filed May 6,
2005, the entire contents of both of which are incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0002] The present invention relates to a multi dust-
collecting apparatus for a vacuum cleaner, and more par-
ticularly, to a multi dust-�collecting apparatus that sepa-
rates and collects dirt from air drawn in a vacuum cleaner
by taking multi-�steps.

2. Description of the Related Art

�[0003] As is known, a dust-�collecting apparatus for a
conventional vacuum cleaner uses a dust-�bag. However,
the dust bag requires replacement when it becomes full
and thus causes inconvenience and unpleasantness to
a user. In an attempt to solve this problem, a cyclone
dust- �collecting apparatus separating dirt from drawn-�in
air by using centrifugal force has been suggested.
�[0004] However, since there may occur backflow of
dirt particles in the cyclone dust-�collecting apparatus, a
grill member or a filter is provided at an air discharge port
for the purpose of increasing a dust-�collection efficiency.
An example of the cyclone dust-�collecting apparatus is
disclosed in the Korean Patent Laid-�open No.
2002-0073464. However, because the grill member or
the filter is provided at the air discharge port, a pressure
loss is increased, which deteriorates a suction force. In
order to maintain a suction force, a power of a suction
motor has to be increased. However, this causes a high
power consumption.
�[0005] Currently developed multi cyclone dust-�collect-
ing apparatuses centrifugally separate dirt from drawn-
in air by taking at least two steps. However, the multi
cyclone dust-�collecting apparatus has a lengthened pas-
sage and thus a suction force is lowered.

SUMMARY OF THE INVENTION

�[0006] The present invention has been developed in
order to solve the above problems in the related art. Ac-
cordingly, an aspect of the present invention is to provide
a multi dust collecting apparatus that is capable of achiev-
ing a high dust-�collection efficiency and also maintaining
a suction force.
�[0007] The above and/or other aspects are achieved
by providing a multi dust-�collecting apparatus including

a first dust- �collector to separate dirt particles from drawn-
in air by using a gravity and an inertia, a second dust-
collector arranged along a circumference of the first dust-
collector to separate minute dirt particles from the air flow-
ing from the first dust-�collector using a centrifugal force,
a cover unit disposed above the first and the second dust-
collectors to guide the air discharged from the first dust-
collector towards the second dust-�collector and to dis-
charge the air discharged from the second dust-�collector
to the outside, and a dirt receptacle unit to collect the dirt
particles separated from the air in the first and the second
dust- �collectors.
�[0008] Preferably, but not necessarily, wherein the first
dust- �collector includes a first housing forming an exterior
contour of the first dust- �collector and having a first inlet
through which the air flows in and a first outlet through
which the air is discharged, a suction pipe to guide an
external air towards an inside of the first housing and
downwards, and a backflow prevention member dis-
posed in the first housing to prevent a backflow of the
collected dirt particles.
�[0009] Preferably, but not necessarily, the suction pipe
penetrates through a center portion of the first housing
along an axis of the first housing.
�[0010] Preferably, but not necessarily, the suction pipe
includes a horizontal portion penetrating through the sec-
ond dust-�collector and the first housing of the first dust-
collector to guide the external air towards an inside of
the first housing, and a vertical portion disposed in par-
allel to the axis of the first housing and having one end
connected with the horizontal portion and the other end
connected with the first inlet, the vertical portion to guide
the air flowing from the horizontal portion in a lower di-
rection of the first housing.
�[0011] Preferably, but not necessarily, the backflow
prevention member has an opening of a predetermine
diameter to allow the vertical portion of the suction pipe
to pass therethrouh, and an air passing opening is formed
between the backflow prevention member and the verti-
cal portion.
�[0012] Preferably, but not necessarily, the second
dust- �collector includes a second housing forming an ex-
terior contour of the second dust-�collector, the horizontal
portion of the suction pipe penetrating though a center
portion of the second housing, and a plurality of cyclones
arranged along an inner circumference of the second
housing to centrifugally separate minute dirt particles
from the air flowing from the first dust-�collector.
�[0013] Preferably, but not necessarily, each cyclone
includes a cyclone chamber to centrifugally separate dirt
particles from the air flowing from the first dust-�collector,
a chamber wall disposed between the first and the sec-
ond housings to form the cyclone chamber, a second
inlet to guide the air discharged from the first dust-�col-
lector towards the cyclone chamber therethrough, and a
second outlet to discharge the air separated from the dirt
particles in the cyclone chamber to the outside.
�[0014] Preferably, but not necessarily, the cover unit
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includes a cover, air inflow guide channels fluidly com-
municating with the first outlet of the first dust-�collector
and the second inlets of the cyclones, air outflow guide
channels fluidly communicating with the second outlets
of the cyclones, and an air discharge pipe disposed on
the cover to collect the air discharged from the respective
air outflow guide channels and discharge the collected
air to the outside.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0015] These and/or other aspects of the present in-
vention will become apparent and more readily appreci-
ated from the following description of the embodiment,
taken in conjunction with the accompanying drawings of
which:
�[0016] FIG. 1 is a perspective view showing an appear-
ance of a multi dust collecting apparatus according to an
embodiment of the present invention;
�[0017] FIG. 2 is a top plan view of FIG. 1;
�[0018] FIG. 3 is a perspective view showing an interior
of the multi dust-�collecting apparatus of FIG. 1
�[0019] FIG. 4 is a cross section view of FIG. 2 taken
along line IV-�IV; and
�[0020] FIG. 5 is a cross section view of FIG. 1 taken
along line V-�V.

DETAILED DESCRIPTION OF AN EXEMPLARY EM-
BODIMENT

�[0021] Hereinafter, a multi dust-�collecting apparatus
according to an embodiment of the present invention will
now be described with reference to the accompanying
drawings.
�[0022] Referring to FIG. 1, a multi dust collecting ap-
paratus 100 comprises a dust- �collecting unit 200, the
shape of which resembles a cylinder, a cover unit 500
disposed on an upper portion of the dust-�collecting unit
200, and a dirt receptacle unit 600 disposed under the
dust- �collecting unit 200. An air suction pipe 320 is dis-
posed at side of the dust-�collecting unit 200 to guide an
external air towards an inner space of a first dust-�collector
300 (see FIG. 3) of the dust-�collecting unit 200. The dust-
collecting unit 200 separates dirt from the air drawn in
through the suction pipe 320 and discharges cleaned air.
A discharge pipe 540 is disposed on an upper portion of
the cover unit 500 to discharge the air discharged from
the dust-�collecting unit 200 to the outside therethrough.
The dirt receptacle unit 600 collects the dirt separated
from the air in the dust- �collecting unit 200.
�[0023] Referring to FIGS. 3 and 4, the dust-�collecting
unit 200 comprises the first dust-�collector 300 and a sec-
ond dust-�collector 400. The first dust- �collector 300 firstly
separates dirt from the drawn-�in air by using inertia and
gravity. The second dust- �collector 400 is arranged
around an outer circumference of the first dust-�collector
300 and secondly separates minute dirt particles that are
not yet separated from the air in the first dust-�collector

300, by using centrifugal force.
�[0024] The first dust-�collector 300 comprises a first
housing 310, the suction pipe 320 and a backflow pre-
vention member 330.
�[0025] The first housing 310, the shape of which re-
sembles a cylinder, forms an exterior contour of the first
dust- �collector 300. The first housing 310 comprises a first
inlet 311 through which the air flows into the first housing
310 from the suction pipe 320 and a first outlet 312
through which the air is discharged to the outside of the
first housing 310.
�[0026] The suction pipe 320 has a curved shape such
that the suction pipe 320 has a horizontal portion 321
and a vertical portion 322. A part of the horizontal portion
321 protrudes from a second housing 410 of the second
dust- �collector 400, and the rest part of the horizontal por-
tion 321 penetrates through the second housing 410 of
the second dust- �collector 400 and the first housing 310
of the first dust-�collector 300. The vertical portion 322
fluidly communicates with the horizontal portion 321 and
extends downwards and towards the dirt receptacle unit
600 in parallel to a common axis 301 of the second hous-
ing 410 and the first housing 310. An air suction port 321a
is formed at the horizontal portion 321 to guide the air
into the multi dust-�collecting apparatus 100. In another
embodiment, the air suction port 321a is directly formed
on the second housing 410. The vertical portion 322 is
connected to the first inlet 311 to guide the air passed
through the suction pipe 320 into the first housing 310.
�[0027] As described above, the suction pipe 320 down-
wardly directs the dirt-�laden air in the first dust- �collector
300. The dirt included in the descending air descends
due to gravity and inertia and collides with a bottom sur-
face 611 of the dirt receptacle unit 600, thereby being
separated out from the air and collected in a first dust-
collecting chamber 620. The air separated from the dirt
ascends due to suction force of a suction motor (not
shown) disposed in a vacuum cleaner (not shown). Re-
ferring to FIG. 2, the suction pipe 320 penetrates through
an upper center portion 313 of the first and the second
housings 310 and 410 along the axis 301 of the first and
the second housings 310 and 410. Unlike a conventional
cyclone dust-�collecting apparatus, the multi dust-�collect-
ing apparatus 100 according to the present invention
does not require the suction pipe 310 or an air inflow port
to be disposed at an upper side portion 314 of the first
housing 310 to generate a centrifugal force. This is be-
cause according to the present invention the dirt is sep-
arated from the drawn-�in air by the gravity and the inertia.
Accordingly, there is no limitation to a design of the multi
dust- �collecting apparatus 100 and, thus, a suction effi-
ciency can be increased.
�[0028] The backflow prevention member 330 is to pre-
vent the backflow of the dirt collected in the dirt receptacle
unit 600. In the illustrated embodiment, a plurality of back-
flow prevention members 330 having different heights
are disposed in the first housing 310.
�[0029] Each backflow prevention member 330 has one
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end fixed to an inside surface of the first housing 310 and
the other side downwardly inclining towards the dirt re-
ceptacle unit 600. It has been determined that if too many
backflow prevention members 330 are provided, a suc-
tion efficiency may deteriorate, and so, it is preferable to
provide about two backflow prevention members, i.e., a
first backflow prevention member 331 and a second
backflow prevention member 332. In FIG. 3, some parts
are cut away from the first and the second backflow pre-
vention members 331, 332 for the convenience of expla-
nations.
�[0030] The first backflow prevention member 331 is
disposed at a lower portion of the first housing 310 to be
close to the dirt receptacle unit 600. The first backflow
prevention member 331 may be adhered or welded to
the first housing 310, or may be integrally formed with
the first housing 310. The first backflow prevention mem-
ber 331 has a first inclination angle θ1 with respect to the
first housing 310 and has a first opening 333 having a
predetermine diameter D1. Due to the first inclination an-
gle θ1, dirt particles piled on an upper surface 331a of
the first backflow prevention member 331 slide down to
the dirt receptacle unit 600. Meanwhile, a first air passing
opening 335 is formed between an end 331 b of the first
backflow prevention 331 and the vertical portion 322 of
the suction pipe 320.
�[0031] The second backflow prevention member 332
is disposed above the first backflow prevention member
331 and fixed to the first housing 310. Like the first back-
flow prevention member 331, the second backflow pre-
vention member 332 may be adhered or welded to the
first housing 310, or may be integrally formed with the
first housing 310. The second backflow prevention 332
has a second inclination angle θ2 with respect to the first
housing 310 and has a second opening 334 having a
predetermined diameter D2. Due to the second inclina-
tion angle θ2 , dirt particles piled on an upper surface
332a of the second backflow prevention member 332
slide down to the dirt receptacle unit 600. Meanwhile, a
second air passing opening 336 is formed between an
end 332b of the second backflow prevention member
332 and the vertical portion 322 of the suction pipe 320.
�[0032] As described above, because of the backflow
prevention member 330, the multi dust-�collecting appa-
ratus 100 according to the present invention does not
require a grill member or filer to prevent the backflow of
dirt particles. Accordingly, a structure thereof becomes
simplified as compared to prior art devices.
�[0033] The second dust-�collector 400 comprises a cy-
lindrical second housing 410 forming an exterior contour
of the second dust- �collector 400 and a plurality of cy-
clones 420 arranged along an inner circumference of the
second housing 410. Each cyclone 420 comprises a cy-
clone chamber 421, a chamber wall 422 forming the cy-
clone chamber 421, a second inlet 423 and a second
outlet 424. The second inlet 423 is disposed at a side of
the chamber wall 422 to form a vortex with the air drawn
in the cyclone chamber 421. The chamber wall 422 and

the cyclone chamber 421 have a reverse-�cone figure
having a diameter gradually smaller toward one end. The
dirt- �laden air descends in the cyclone chamber 421 while
forming a vortex. The dirt is separated out by being cen-
trifuged and collected in a second dust-�collecting cham-
ber 630 of the dirt receptacle unit 600. The air discharged
from the first dust-�collector 300 passes through the sec-
ond inlet 423 and the cleaned air separated from the dirt
in the cyclone chamber 421 is discharged through the
second outlet 424.
�[0034] No cyclone 420 is provided at a certain area of
the second housing 410 through which the suction pipe
320 penetrates (see FIG. 5).
�[0035] The cover unit 500 is disposed above the first
and the second dust- �collectors 300 and 400. The cover
unit 500 comprises a cover 510 connected with the sec-
ond housing 410, air inflow guide channels 520, air out-
flow guide channels 530 and the air discharge pipe 540
formed on an upper portion of the cover 510. The air
inflow guide channels 520 fluidly communicate with the
first inlet 312 of the first dust- �collector 300 and the second
inlets 423 of the cyclones 420. The air outflow guide chan-
nels 530 fluidly communicates with the second outlet 424.
The cover 510 may be integrally formed with the air inflow
guide channels 520 and the air outflow guide channels
530, or may be fabricated separately from them. The air
discharge pipe 540 fluidly communicates with the air out-
flow guide channels 530 and guides the air discharged
from the respective cyclones 420 through the air outflow
guide channels 530 to the outside of the multi dust col-
lecting apparatus 100. Although in this embodiment the
air discharge pipe 540 is disposed at the upper portion
of the cover 510, this should not be considered as limiting.
The air discharge pipe 540 may be disposed at a side of
the cover 510
�[0036] The dirt receptacle unit 600 collects dirt parti-
cles separated out in the first and the second dust-�col-
lectors 300 and 400. The dirt receptacle unit 600 has a
reverse frustum of a cone figure. For the convenience of
removing the collected dirt, the dirt receptacle unit 600
is removably connected with the dust-�collecting unit 200.
The dirt receptacle unit 600 comprises a body 610 form-
ing an exterior contour of the dirt receptacle unit 600, the
first dust-�collecting chamber 620 to collect dirt separated
out in the first dust-�collector 300, the second dust- �col-
lecting chamber 630 to collect dirt separated out in the
second dust-�collector 400, and a partition 640 to divide
the first and the second dust- �collecting chambers 620
and 630 from each other.
�[0037] Operation of the multi dust collecting apparatus
100 according to the present invention will now be de-
scribed with reference to FIG. 4.
�[0038] When a power is supplied to the vacuum clean-
er (not shown), a suction force is generated. By the suc-
tion force, dirt-�laden air flows into the first dust-�collector
300 through the suction pipe 320 and the first inlet 311.
�[0039] The air drawn in through the suction pipe 320
descends and arrives at the bottom 611 of the first dust-
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collecting chamber 620. Relatively large dirt particles
have the tendency to keep descending due to the inertia
and the gravity, so they collide with the bottom surface
611 of the first dust- �collecting chamber 620 and are sep-
arated from the air.
�[0040] The air separated from the dirt exits through the
first air passing opening 335 and the second air passing
opening 336 in sequence. At this time, the air-�borne dirt
collides with the first and the second backflow prevention
members 331 and 332 and thus does not ascend. Rather,
the dirt is separated from the air and drops down to the
first dust- �collecting chamber 620.
�[0041] The air exiting from the second air passing
opening 336 passes through the first outlet 312 and is
guided to the air inflow guide channels 520. Then, the air
flows into the respective cyclone chambers 421 through
the second inlets 423 of the plurality of cyclones 420.
Minute dirt particles are separated out by being centri-
fuged in the cyclone chambers 421 and collected in the
second dust-�collecting chamber 630 of the dirt receptacle
unit 600.
�[0042] The cleaned air passes through the second out-
lets 424 of the cyclones 420 and the air outflow guide
channels 530 and then is collected in the cover 510 of
the cover unit 500. The cleaned air is discharged to the
outside of the multi dust-�collecting apparatus 100.
�[0043] As described above, according to the present
invention, the relatively large dirt particles are firstly sep-
arated out by using the gravity and the inertia and the
relative minute dirt particles are secondarily separated
out by using centrifugal force. Accordingly, compared to
the conventional cyclone apparatus taking both the first
and the second steps to separate dirt particles using the
centrifugal force, a loss of suction force can be greatly
reduced. Therefore, a power consumption can be re-
duced.
�[0044] Since the backflow prevention member 330 is
provided in the first dust- �collector 300 separating the dirt
firstly, it prevents the large dirt particles from flowing into
the second dust- �collector 400. Also, the plurality of cy-
clones 420 are provided in the second dust-�collector 400
so that minute dirt particles collection efficiency can be
improved.
�[0045] The foregoing embodiment and advantages are
merely exemplary and are not to be construed as limiting
the present invention. The present teaching can be read-
ily applied to other types of apparatuses. Also, the de-
scription of the embodiments of the present invention is
intended to be illustrative, and not to limit the scope of
the claims, and many alternatives, modifications, and
variations will be apparent to those skilled in the art.

Claims

1. A multi dust-�collecting apparatus comprising:�

a first dust- �collector to separate dirt particles

from drawn-�in air by using a gravity and an in-
ertia;
a second dust-�collector arranged along a cir-
cumference of the first dust-�collector to separate
minute dirt particles from the air flowing from the
first dust- �collector using a centrifugal force;
a cover unit disposed above the first and the
second dust-�collectors to guide the air dis-
charged from the first dust-�collector towards the
second dust-�collector and to discharge the air
discharged from the second dust-�collector to the
outside; and
a dirt receptacle unit to collect the dirt particles
separated from the air in the first and the second
dust-�collectors.

2. The multi dust-�collecting apparatus as claimed in
claim 1, wherein the first dust-�collector comprises:�

a first housing forming an exterior contour of the
first dust-�collector and having a first inlet through
which the air flows in and a first outlet through
which the air is discharged;
a suction pipe to guide an external air towards
an inside of the first housing and downwards;
and
a backflow prevention member disposed in the
first housing to prevent a backflow of the collect-
ed dirt particles.

3. The multi dust-�collecting apparatus as claimed in
claim 2, wherein the suction pipe penetrates through
a center portion of the first housing along an axis of
the first housing.

4. The multi dust- �collecting apparatus as claimed in any
of claims 2 and 3, wherein the suction pipe compris-
es: �

a horizontal portion penetrating through the sec-
ond dust-�collector and the first housing of the
first dust-�collector to guide the external air to-
wards an inside of the first housing; and
a vertical portion disposed in parallel to the axis
of the first housing and having one end connect-
ed with the horizontal portion and the other end
connected with the first inlet, the vertical portion
to guide the air flowing from the horizontal por-
tion in a lower direction of the first housing.

5. The multi dust-�collecting apparatus as claimed in
claim 4, wherein the backflow prevention member
has an opening of a predetermine diameter to allow
the vertical portion of the suction pipe to pass there-
through, and an air passing opening is formed be-
tween the backflow prevention member and the ver-
tical portion.
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6. The multi dust- �collecting apparatus as claimed in any
of claims 2 to 5, wherein the second dust-�collector
comprises: �

a second housing forming an exterior contour of
the second dust-�collector, the horizontal portion
of the suction pipe penetrating though a center
portion of the second housing; and
a plurality of cyclones arranged along an inner
circumference of the second housing to centrif-
ugally separate minute dirt particles from the air
flowing from the first dust-�collector.

7. The multi dust-�collecting apparatus as claimed in
claim 6, wherein each cyclone of the plurality of cy-
clones comprises:�

a cyclone chamber to centrifugally separate dirt
particles from the air flowing from the first dust-
collector;
a chamber wall disposed between the first and
the second housings to form the cyclone cham-
ber;
a second inlet to guide the air discharged from
the first dust-�collector towards the cyclone
chamber therethrough; and
a second outlet to discharge the air separated
from the dirt particles in the cyclone chamber to
the outside.

8. The multi dust-�collecting apparatus as claimed in
claim 7, wherein the cover unit comprises:�

a cover;
air inflow guide channels fluidly communicating
with the first outlet of the first dust-�collector and
the second inlets of the cyclones;
air outflow guide channels fluidly communicat-
ing with the second outlets of the cyclones; and
an air discharge pipe disposed on the cover to
collect the air discharged from the respective air
outflow guide channels and discharge the col-
lected air to the outside.

9. A multi dust-�collecting apparatus comprising:�

a dust-�collecting unit to separate dirt particles
from drawn-�in air by using a gravity and an in-
ertia; and
a plurality of cyclones to whirl the air discharged
from the dust-�collecting unit and separate dirt
particles from the air by using a centrifugal force.

10. The multi dust-�collecting apparatus as claimed in
claim 9, further comprising a cover unit having a
guide channel to guide the air discharged from the
dust-�collecting unit toward the plurality of cyclones
and an air discharge pipe to discharge the air dis-

charged from the plurality of cyclones to the outside.

11. The multi dust- �collecting apparatus as claimed in any
of claims 9 and 10, wherein the plurality of cyclones
are arranged around a circumference of the dust-
collecting unit.
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