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Description

[0001] This application claims the benefit of the Korean
Patent  Application Nos. P2005-000448 and
P2005-000449, filed on January 4, 2005, which are here-
by incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an apparatus
for collecting dust, and more particularly, to an apparatus
for collecting dust and vacuum cleaner having the same.
Although the present invention is suitable for a wide
scope of applications, it is particularly suitable for sepa-
rating to store dust using a cyclone principle.

Discussion of the Related Art

[0003] Generally, avacuum cleanerincludes anintake
nozzle sucking particles such as dust and the like stacked
on a room floor, a cleaner body provided with a dust col-
lecting container separating to collect the particles, and
a connecting pipe guiding the particles sucked via the
intake nozzle to the cleaner body.

[0004] Acycloneisadevice forcollecting particles con-
tained in air such as dust and the like using a cyclone
principle. The cyclone is applicable to various fields. For
example, the cyclone is applied to a vacuum cleaner as
a home appliance.

[0005] Recently, a dual cyclone collector having a plu-
rality of cyclone parts is used to enhance dust collecting
performance.

[0006] A dust collector in a vacuum cleaner according
to a related art is explained with reference to FIG. 1 as
follows.

[0007] Referring to FIG. 1, a dust collector according
to a related art consists of a primary cyclone dust collect-
ing part 10 collecting relatively large dust by sucking pol-
luted air from outside and a secondary cyclone dust col-
lecting part 20 connected to the primary cyclone dust
collecting part 10 to collect relatively small dust.

[0008] The primary cyclone dust collecting part 10 is
a cylindrical receptacle of which lower end adheres close-
ly to a bottom of the dust collector. In the primary cyclone
dust collecting part 10, a first inlet 11 is formed at an
upper lateral side to lead the polluted air having particles
to be introduced in a tangential direction and a first outlet
12 is provided to a center of an upper end to discharge
primarily cleaned air.

[0009] Hence, an upper space of the primary cyclone
dust collecting part 10 configures a primary cyclone part
13 that separates particles by a centrifugal force and a
lower space of the first cyclone dust collecting part 10
configures a dust chamber 14 storing the particles sep-
arated by the centrifugal force.

[0010] The air discharged from the first outlet 12 is in-
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troduced into the secondary cyclone dust collecting part
20 and is then discharged upward through a secondary
dust-separating process.

[0011] In particular, the secondary cyclone dust col-
lecting part 20 consists of a plurality of small secondary
cyclone parts 21 provided to an upper circumference of
the primary cyclone dust collecting part 10 in a circum-
ferential direction and a supplementary dust chamber 22
storing dust separated from the secondary cyclone parts
21.

[0012] The supplementary dust chamber 22 is provid-
ed under the secondary cyclone parts 21. And, the dust
chamber 14 and the supplementary dust chambers 22
are partitioned from each other by a sidewall of the pri-
mary cyclone dust collecting part 10.

[0013] However, in the related art dust collector, the
dust stored in the dust chamber 14 is scattered by a spiral
flow generated from the primary cyclone part 13, whereby
dust-collecting performance is degraded.

[0014] AnNd, in the related art dust collector, since a
radius of the dust chamber 14 is equal to that of the pri-
mary cyclone part 13, a dust-collecting capacity of the
dust chamber for separating and storing most of the par-
ticles therein is small. Hence, the dist chamber 14 needs
to be frequently emptied.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed
to an apparatus for collecting dust and vacuum cleaner
having the same that substantially obviate one or more
problems due to limitations and disadvantages of the re-
lated art.

[0016] An object of the present invention is to provide
an apparatus for collecting dust and vacuum cleaner hav-
ing the same, by which dust-collecting performance is
enhanced.

[0017] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0018] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, an apparatus
for collecting dust cleaner according to the present in-
vention includes a cyclone chamber having a substan-
tially cylindrical shape to separate particles from an in-
troduced air and a dust chamber provided under the cy-
clone chamber to store the dust separated by the cyclone
chamber, the dust chamber having an inner circumfer-
ence indented along a circumferential direction.

[0019] Preferably, a minimal distance of the inner cir-
cumference of the dust chamber from an axial line of the
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cyclone chamber is greater than a radius of the cyclone
chamber and a lower end of the inner circumference of
the dust chamber is sealed by a bottom of the dust cham-
ber.

[0020] More preferably, the inner circumference of the
dust chamber is parallel to an axial line of the cyclone
chamber and is vertical to a bottom of the dust chamber.
[0021] Preferably, the apparatus further includes a
supplementary cyclone unit provided under the cyclone
chamber to separate the dust from air discharged from
the cyclone chamber.

[0022] More preferably, the supplementary cyclone
unit includes a plurality of supplementary cyclone cham-
bers provided outside the cyclone chamber in a circum-
ferential direction.

[0023] More preferably, a plurality of the supplemen-
tary cyclone chambers are provided to an outer circum-
ference of the cyclone chamber in one body, a dust dis-
charging hole is provided to a lower end of each of the
supplementary cyclone chambers.

[0024] More preferably, the apparatus further includes
a supplementary dust chamber provided along a circum-
ference of the dust chamber to store the dust discharged
downwardly via the dust discharging hole wherein the
discharged dust is separated by the corresponding sup-
plementary cyclone chamber.

[0025] More preferably, the dust chamber and the sup-
plementary dust chamber are partitioned from each other
by a boundary wall forming the inner circumference of
the dust chamber indented in the circumferential direc-
tion.

[0026] More preferably, the boundary wall extends
from lower ends of the supplementary cyclone chambers.
[0027] More preferably, each of the supplementary cy-
clone chambers includes a cylindrical chamber provided
to the outer circumference of the cyclone chamber in one
body, a lower chamber provided to a lower end of the
upper chamber to have a diameter decreasing gradually
and downwardly.

[0028] More preferably, the dust discharging hole is
provided to a lower end of the lower chamber, the bound-
ary wall comprises a plurality of curved portions, an upper
end of each of a plurality of the curved portions is con-
nected to the lower end of the corresponding lower cham-
ber, a lower end of each of a plurality of the curved por-
tions is connected to a bottom of the dust chamber, each
of a plurality of the curved portions is provided parallel
to an axial line of the cyclone chamber, and a cross-
section of each of a plurality of the curved portions vertical
to the axial line of the cyclone chamber is convex toward
an inside of the dust chamber.

[0029] More preferably, the cross-section of each of a
plurality of the curved portions vertical to the axial line of
the cyclone lower chamber has a same curvature radius
of the lower end of the corresponding lower chamber.
[0030] More preferably, the boundary wall further in-
cludes a plurality of shield walls shielding gaps between
a plurality of the curved portions, respectively.

10

15

20

25

30

35

40

45

50

55

[0031] More preferably, each of a plurality of the curved
portions has a hemi-circular shape and is equally divided
by a virtual plane including the axial line of the cyclone
chamber and the axial line of the corresponding supple-
mentary cyclone chamber connected to the correspond-
ing curved portion.

[0032] The lower chamber is coaxial with the upper
chamber, and an axial line of each of the supplementary
cyclone chambers is aligned parallel to that of the cyclone
chamber

[0033] More preferably, a maximal distance between
an inner lateral side of the boundary wall and the axial
line of the cyclone chamber is equal to or smaller than a
distance between the axial line of the cyclone chamber
and the axial line of one of the supplementary cyclone
chambers.

[0034] More preferably, bottoms of the dust chamber
and the supplementary dust chamber are formed in one
body to configure a bottom of a dust collecting container
and the bottom of the dust collecting container can be
opened/closed.

[0035] Preferably, the cyclone chamber includes a cy-
lindrical receptacle, a first inlet provided to one side of
an upper part of the cylindrical receptacle, a first outlet
provided to a center of an upper end of the cylindrical
receptacle, a hollow exhaust member detachably provid-
ed to the first outlet to communicate with the first outlet,
and the exhaust member having a multitude of perforated
hole.

[0036] In another aspect of the present invention, a
vacuum cleaner includes the above-described appara-
tus.

[0037] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1 is a schematic cross-sectional diagram of a
dust collector according to a related art;

FIG. 2 is a perspective diagram of a cleaner body of
a vacuum cleaner having a dust collector according
to one embodiment of the present invention;

FIG. 3 is an exploded perspective diagram of the
cleaner body and the dust collector shown in FIG. 2;
FIG. 4 is a cross-sectional diagram of a dust collector
according to the present invention;

FIG. 5 is a perspective diagram of a dust collecting
container provided to a dust collector according to
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one embodiment of the present invention;

FIG. 6 is a perspective diagram of a dust collecting
container cover provided to the dust collector accord-
ing to one embodiment of the present invention
shown in FIG. 5; and

FIG. 7 is a perspective diagram of an inside of a dust
collector according to the present invention, in which
a bottom of the dust collector is disassembled.

DETAILED DESCRIPTION OF THE INVENTION

[0039] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0040] A canister type vacuum cleaner as one embod-
iment of a vacuum cleaner having a dust collector ac-
cording to the present invention is explained with refer-
ence to FIG. 2 and FIG. 3 as follows.

[0041] FIG. 2 is a perspective diagram of a cleaner
body of a vacuum cleaner having a dust collector accord-
ing to one embodiment of the present invention and FIG.
3is an exploded perspective diagram of the cleaner body
and the dust collector shown in FIG. 2.

[0042] Referringto FIG. 2 and FIG. 3, a vacuum clean-
er according to the present invention includes an intake
nozzle (not shown in the drawings) moving along a room
floor to be cleaned to suck air containing particles, a
cleaner body 100 provided separate from the intake noz-
zle, and a connecting pipe (not shown in the drawings)
mutually connecting the intake nozzle to the cleaner body
100 to guide the polluted air sucked via the intake nozzle
to the cleaner body 100.

[0043] In this case, a nozzle inlet having a prescribed
size is provided to a bottom of the intake nozzle to suck
dust piled up on the room floor and the air by an air intake
force generated from an air intake device built in the
cleaner body 100.

[0044] And, inthe cleaner body 100, an electronic part
controlling the vacuum cleaner and a motor-fan assembly
configuring the air intake device are built.

[0045] In particular, a hose connecting part 110 con-
nected to the connecting pipe is provided to an upper
front end of the cleaner body 100, wheels 120 are rotat-
ably provided to both rear sides of the cleaner body 100
to enable the cleaner body 100 to smoothly move on the
room floor, respectively, and a caster (not shown in the
drawing) as a rotating member for changing a moving
direction of the cleaner body 100 is connected to a front
bottom of the cleaner body 100.

[0046] A dust collector 200 for collecting dust is de-
tachably provided to a front side of the cleaner body 100.
The dust collector 200 plays a role in collecting dust by
separating particles from the air introduced into the dust
collector 200 via the intake nozzle and the connecting

pipe.
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[0047] The air discharged from the dust collector 200
is discharged to a rear side of the cleaner body 100 via
a prescribed passage configured within the cleaner body
100 and the motor-fan assembly (not shown in the draw-
ing).

[0048] A dust collector 200 according to one embodi-
ment of the present invention is explained with reference
to FIGs. 4 to 7 as follows.

[0049] FIG. 4 is a cross-sectional diagram of a dust
collector according to the present invention, FIG. 5 is a
perspective diagram of a dust collecting container pro-
vided to a dust collector according to one embodiment
of the present invention, FIG. 6 is a perspective diagram
of a dust collecting container cover provided to the dust
collector according to one embodiment of the present
invention shown in FIG. 5, and FIG. 7 is a perspective
diagram of an inside of a dust collector according to the
present invention, in which a bottom of the dust collector
is disassembled.

[0050] Referring to FIGs. 4 to 7, a dust collector 200
according to one embodiment of the present invention
includes a dust collecting container 210 separating to
store dust, a dust collecting container cover 220 opening/
closing one end of the dust collecting container 210, and
more particularly, an upper end of the dust collecting con-
tainer 210, and an upper cover 230 detachably joined to
the dust collecting container cover 220 to have a dust
collector grip 231 at its upper surface.

[0051] In this case, a primary dust collecting part and
a secondary dust collecting part are provided within the
dust collecting container 210 to collect dust by separating
particles such as dust and the like. And, a bottom of the
dust collecting container 210 includes a lower panel 211
that can be opened/closed.

[0052] The primary dust collecting part includes a cy-
clone chamber 214 and a dust chamber 212 storing the
dust separated from the cyclone chamber 214. And, the
cyclone chamber 214 substantially includes a cylindrical
receptacle.

[0053] In this case, the cyclone chamber 214 sepa-
rates dust from the air introduced into the chamber 214
using the cyclone principle. In particular, the cyclone
chamber 214 plays a role in separating dust using a dif-
ference between centrifugal forces applied to the dust
and the air, respectively.

[0054] And, the secondary dust collecting partincludes
a supplementary cyclone unit provided under the cyclone
chamber 214 and a supplementary dust chamber 213
storing the dust separated from the supplementary cy-
clone unit.

[0055] The supplementary cyclone unitincludes a plu-
rality of supplementary cyclone chambers 215 separat-
ing dust by the cyclone principle. In the presentinvention,
a plurality of the supplementary cyclone chambers 215
are arranged along an outer circumference of the cyclone
chamber 214 in a circumferential direction.

[0056] In particular, the cyclone chamber 214 has a
cylindrical receptacle shape of which lower end is open.
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Afirstinlet 214a communicating with the hose connecting
part 110 is provided to an upper lateral side of the cyclone
chamber 214. And, afirst outlet 214b perforated in a ver-
tical direction is formed at a center of an upper end of
the cylindrical receptacle.

[0057] In this case, the first inlet 214a guides the pol-
luted air introduced from outside in a tangential direction
to an inner wall of the cyclone chamber 214. Hence, the
air introduced into the first inlet 214a can flow spirally
along the inner wall of the cyclone chamber 214.
[0058] A plurality of the supplementary cyclone cham-
bers 215 are built in one body of an outer wall of the
cyclone chamber 214. In particular, a plurality of the sup-
plementary cyclone chambers 215 are arranged on an
upper circumference of the cyclone chamber 214 in a
circumferential direction. An upper end of each of the
supplementary cyclone chambers 215 is projected high-
er than that of the cyclone chamber 214.

[0059] Meanwhile, a lateral side of each of the supple-
mentary cyclone chambers 215 projected higher than the
upper end of the cyclone chamber 214 is vertically cut in
part to configure a second inlet 215a communicating with
the first outlet 214b. And, an upper end of each of the
supplementary cyclone chambers 215 is open to config-
ure a second outlet 215b.

[0060] In particular, to enable the air introduced into
the second inlet 215a to flow along an inner wall of the
corresponding supplementary cyclone chamber 215, the
second inlet 215a guides the air discharged from the first
outlet 214b in a tangential direction to the inner wall of
the supplementary cyclone chamber 215.

[0061] Preferably, a guide vane 215c is built in one
body of an outer sidewall of the second inlet 215a to
extend toward the first outlet 214b.

[0062] Meanwhile, itis preferable that each of the sup-
plementary cyclone chambers 215 is vertically provided
to the outer circumference of the cyclone chamber 214
to have an axial line parallel to that of the cyclone cham-
ber 214.

[0063] And, a dust discharging hole 215e is provided
to a lower end of the supplementary cyclone chamber
215 to discharge dust having been separated by the cor-
responding supplementary cyclone chamber 215.
[0064] In particular, each of the supplementary cy-
clone chambers 215 includes a cylindrical upper cham-
ber formed on the outer circumference of the cyclone
chamber 214 and a lower chamber 215d built in one body
of a lower end of the upper end.

[0065] Preferably, the lower chamber 215 has a de-
creasing diameter downwardly and is aligned on a same
axis of the upper chamber.

[0066] A lower end of the lower chamber 215d config-
ures a lower end of the supplementary cyclone chamber
215. And, the lower end of the lower chamber 215d is
vertically perforated by the dust discharging hole 215e
so that the dust separated by the supplementary cyclone
chamber 215 can be downwardly discharged.

[0067] In this case, the upper chambers of the supple-
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mentary cyclone chambers 215 are built in one body to
be adjacent to one another. Hence, air is prevented from
leaking between the supplementary cyclone chambers
215.

[0068] The dust collecting container cover 220 is
mounted on the upper ends of the supplementary cyclone
chambers 215.

[0069] Third outlets 221, which are vertically perforat-
ed, are provided to a rim of the dust collecting container
cover 220 to oppose the second outlets 215b of the sup-
plementary cyclone chambers 215, respectively.

[0070] The upper cover 230 having an open lower end
is detachably assembled to an upper part of the dust
collecting container cover 220.

[0071] For this, three hanging protrusions 222 are pro-
vided to an outer circumference of the dust collecting
container cover 220. And, three hanging recesses (not
shown in the drawings) are provided to an inner circum-
ference of the upper cover 230 so that the hanging pro-
trusions 222 can be fitted into the hanging recesses, re-
spectively. It is a matter of course that the positions and
shapes of the hanging protrusions and recesses can be
variously modified.

[0072] A fourth outlet 232 is provided to a rear side of
the upper cover 230 to discharge air to a prescribed pas-
sage provided to a rear part of the cleaner body 100.
And, a prescribed space is provided within the upper cov-
er 230 to communicate with the fourth outlet 232.
[0073] Preferably, a filter accommodating portion is
provided to the inner space of the upper cover 230 to
accommodate a filter (not shown in the drawing) filtering
off micro-dust from the air discharged via the third outlets
221.

[0074] The dust having been separated by the above-
configured cyclone chamber 214 and the above-config-
ured supplementary cyclone chambers 215 is preferen-
tially stored in the dust chamber 212 and the supplemen-
tary dust chambers 213 and is then discharged outside
by gravity if the lower panel 211 forming the bottom of
the dust collecting container 210 is open.

[0075] Meanwhile, the dust chamber 212 stores the
dust separated by the cyclone chamber 214. And, the
supplementary dust chamber 213 is provided along a
circumference of the dust chamber 212 to store the dust
downwardly discharged via the dust discharging holes
215e.

[0076] Preferably, in addition to the above-explained
configuration of the vacuum cleaner according to the
present invention, the cyclone chamber 214 further in-
cludes a hollow exhaust member 216 having a multitude
of perforated holes to communicate with the first outlet
214b and a guide rib 217 provided to the cylindrical re-
ceptacle of the cyclone chamber 214 to guide the air in-
troduced via the first inlet 214a.

[0077] Inthiscase, the exhaustmember 216 is detach-
ably connected to the first outlet 214b and is vertically
provided within the cyclone unit.

[0078] And, the exhaust member 216 preferably has
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an approximately conoid shape, of which upper end is
open and of which lower end is closed, having a down-
wardly decreasing diameter.

[0079] This is to prevent the dust descending along
the inner wall of the cyclone chamber 214 from being
affected by a sucking force of the exhaust member 216
since a speed of a spiral flow tends to decrease toward
a lower side of the cyclone chamber 214.

[0080] Preferably, a ring type sealing member is pro-
vided to sustain airtightness between an upper end of
the exhaust member 216 and the first outlet 214b.
[0081] Preferably, a scatter-preventing member 218 is
provided beneath the exhaust member 216 to prevent
the dust stored in the dust chamber 212 from being scat-
tered.

[0082] The scatter-preventing member 218 plays a
role in preventing the dust collected in the dust chamber
212 from ascending by a spiral flow to be introduced into
the supplementary cyclone chambers 215.

[0083] For this, the scatter-preventing member 218 is
preferably provided to the lower end of the exhaust mem-
ber 216 to have a shape extending radially.

[0084] Preferably, an upper surface of the scatter-pre-
venting member 218 is tilted downwardly. In particular,
the scatter-preventing member 218 has a conoid shape
having a diameter increasing downwardly.

[0085] The guide rib 217 is configured to guide the air
introduced into the firstinlet 214a in a tangential direction
to the inner wall of the cyclone chamber 214 so that the
air introduced into the first inlet 214a is prevented from
being directly introduced into the exhaust member 216.
[0086] Meanwhile, the dust chamber 212 is provided
under the cyclone chamber 214 and an inner circumfer-
ence of the dust chamber 212 is preferably curved in a
circumferential direction.

[0087] Preferably, a distance of the inner circumfer-
ence of the dust chamber 212 from an axial line of the
cyclone chamber 24 is greater than a radius of the cy-
clone chamber 214.

[0088] As mentioned in the foregoing description, if a
minimal distance between the inner circumference of the
dust chamber 212 and the axial line of the cyclone cham-
ber 214 is greater than the radius of the cyclone chamber
214, the dust spirally flowing along the inner wall of the
cyclone chamber 214 passes through the lower end of
the cyclone chamber 214 and then radially spreads. So,
the influence of the discharged air flow via the exhaust
member is minimized. Hence, the inner circumference
of the dust chamber 212 can be configured not to have
a curved shape.

[0089] Yet, to maximize the dust collecting perform-
ance of the dust collector according to the present inven-
tion, the inner circumference of the dust chamber 212 is
preferably configured to have a curved shape.

[0090] And, the inner circumference of the dust cham-
ber 212 is aligned parallel to the axial line of the cyclone
chamber 214 and is preferably configured vertical to the
bottom of the dust chamber 212, i.e., an upper surface
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of the lower panel 211 configuring the bottom of the dust
collector.

[0091] Meanwhile, the dust chamber 212 and the sup-
plementary dust chamber 213 are partitioned by a bound-
ary wall 219 provided within the dust collecting container
210.

[0092] In this case, the supplementary dust chamber
213 is configured by the boundary wall 219 and an outer
wall of the dust collecting container 210.

[0093] A radius of the boundary wall 219 is smaller
than that of the outer wall of the dust collecting container
210 and is curved in a circumferential direction. Hence,
an inner lateral side of the boundary wall 219 configures
the inner circumference of the dust chamber 212.
[0094] Preferably, the boundary wall 219 is provided
under the supplementary cyclone chambers 215 in one
body. More preferably, the boundary wall 219 extends
from each lower end of the supplementary cyclone cham-
bers 215.

[0095] In particular, the boundary wall 219 includes a
plurality of curved portions 219b.

[0096] In this case, upper ends of a plurality of the
curved portions 219b are connected to lower ends of the
lower chambers 215d, respectively and lower ends of a
plurality of the curved portions 219b are connected to the
lower panel 211 configuring the bottom of the dust cham-
ber 212.

[0097] As mentioned in the foregoing description, the
lower panel 211 configures the bottoms of the dust cham-
ber 212 and the supplementary dust chamber 213.
[0098] The plurality of the curved portions 219b are
provided parallel to axial lines of the cyclone 214. And,
a cross-section, which is vertical to the axial line of the
cyclone chamber 214, of each of the curved portions
219b is configured convex toward an inside of the dust
chamber 212.

[0099] Incasethatthe axialline of the cyclone chamber
is parallel to axial lines of the supplementary cyclone
chambers 215 as described above, the plurality of the
curved portions 219b are provided parallel to axial lines
of the lower chambers 215, respectively.

[0100] Preferably, each of the curved portions 219b
has a cross-section that is vertical to the axial line of the
corresponding lower chamber 215d to have an arc shape
of which curvature radius is equal to that of the lower end
of the corresponding lower chamber 215d.

[0101] In particular, each of the curved portions 219b
has a curvature radius approximately equal to that of the
rim of the dust discharging hole 215e provided to the
lower end of the corresponding supplementary cyclone
chamber 215.

[0102] In this case, a maximal distance between the
inner lateral side of the boundary wall 219 and the axial
line of the cyclone chamber 214, i.e., a distance between
the axial line of the cyclone chamber 214 and each recess
219a between the curved portions 219b is preferably
equal to or smaller than the distance between the axial
line of the cyclone chamber 214 and the axial line of the
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corresponding supplementary cyclone chamber 215.
[0103] Preferably, each of the curved portions 219b
has a hemi-circular shape that is equally divided by a
virtual plane including the axial line of the cyclone cham-
ber 214 and the axial line of the corresponding supple-
mentary cyclone chamber 215.

[0104] So, the maximal distance between the inner lat-
eral side of the boundary wall and the axial line of the
cyclone chamber 214 becomes approximately equal to
the distance between the axial line of the cyclone cham-
ber 214 and the axial line of the supplementary cyclone
chamber 215.

[0105] Inthe presentinvention, the boundary wall 219
is formed in one body of the lower end of the supplemen-
tary cyclone chamber 215 and the supplementary cy-
clone chamber 215 includes the lower chamber 215d
having the approximately conoid shape. Hence, gaps ex-
ist between the curved portions 215b.

[0106] In the present embodiment, the boundary wall
219 furtherincludes a plurality of shield walls 219c¢ shield-
ing the gaps between a plurality of the curved portions
219b, respectively.

[0107] So, the shield walls 219c configure inner walls
of the recesses 219a formed on the inner circumference
of the boundary wall 219. The boundary wall 219 is
curved in a circumferential direction and the recesses
219a are arranged in the circumferential direction to ver-
tically extend long.

[0108] By the above-explained configuration, a dust
accommodating space of the dust chamber 212 storing
most of the particles and large-size particles can be max-
imized.

[0109] Namely, the boundary wall 219 increases the
dist storing space of the dust chamber 212 as well as
prevents the dust chamber 212 from communicating with
the supplementary dust chamber 213.

[0110] And, the boundary wall 219 prevents the dust
stored in the dust chamber 212 from being scattered by
the spiral flow generated from the cyclone chamber 214.
[0111] In the present embodiment, the boundary wall
219 is approximately configured to be connected to the
lower ends of the conoid lower chambers 215d. Alterna-
tively, the boundary wall 219 can be configured to be
connected to the lower ends of the cylindrical supple-
mentary cyclone chambers overall.

[0112] An operation of the vacuum cleaner having the
dust collector according to one embodiment of the
present invention is explained as follows.

[0113] First of all, once the vacuum cleaner is driven,
external polluted air is introduced into the cyclone cham-
ber 214 via the intake nozzle and the connecting pipe.
[0114] The air introduced into the cyclone chamber
214 is not directly introduced into the exhaust member
216 by the first inlet 214a and the guide rib 217 but is
guided in the direction tangential to the inner wall of the
cyclone chamber 214 to form the spiral flow.

[0115] According tothe cyclone principle, the relatively
large and heavy dust is separated and falls to be stored
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in the dust chamber 212. The dust stored in the dust
chamber 212 is prevented from being scattered by the
scatter-preventing member 218 and the boundary wall
219 having the curved inner circumference.

[0116] The air, from which the relatively large dust was
separated, is discharged to the first outlet 214b commu-
nicating with a multitude of the perforated holes provided
to the lateral side of the exhaust member 218 and is then
introduced into a plurality of the supplementary cyclone
chambers 215 for dust separation.

[0117] The air, from which the relatively small dust was
separated by the supplementary cyclone chambers 215,
is introduced into the upper cover 230 via the second
outlets 215b and the third outlets 221.

[0118] The air introduced into the upper cover 230 is
filtered by the filter and is then discharged to a rear side
via the fourth outlet 232. The air discharged from the
fourth outlet 232 passes through the prescribed passage
provided to the rear part of the cleaner body and is then
discharged outside the cleaner body.

[0119] Meanwhile, the above-explained dust collector
according to the present invention is applicable to a can-
ister type vacuum cleaner or a stand type cleaner.
[0120] Accordingly, the present invention provides the
following effects or advantages.

[0121] First of all, in the dust collector of the vacuum
cleaner according to the present invention, since the
sidewall of the dust chamber is curved in the circumfer-
ential direction, the spiral flow is prevented from occurring
in the dust storing part. Hence, it is able to prevent the
stored particles from being scattered.

[0122] Secondly, by the dust collector of the vacuum
cleaner according to the present invention, the dust col-
lecting space of the dust chamber storing most of the
particles is maximized to increase the dust collecting ca-
pacity.

[0123] Thirdly, in the dust collector of the vacuum
cleaner according to the present invention, since a plu-
rality of the supplementary cyclone chambers are pro-
vided to the circumference of the cyclone chamber, the
dust collector can have a compact configuration and dust
collecting performance is enhanced.

[0124] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. An apparatus for collecting dust, comprising:
a cyclone chamber (214) having a substantially

cylindrical shape to separate particles from an
introduced air; and
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a dust chamber (212) provided under the cy-
clone chamber (214) to store the dust separated
by the cyclone chamber (214), the dust chamber
(212) having an inner circumference indented
along a circumferential direction.

The apparatus of claim 1, wherein a minimal distance
of the inner circumference of the dust chamber (212)
from an axial line of the cyclone chamber (214) is
greater than a radius of the cyclone chamber (214)
and wherein a lower end of the inner circumference
of the dust chamber (212) is sealed by a bottom of
the dust chamber (212).

The apparatus of claim 2, wherein the inner circum-
ference of the dust chamber (212) is parallel to an
axial line of the cyclone chamber (214) and is vertical
to a bottom of the dust chamber (212).

The apparatus of any one of claims 1 to 3, further
comprising a supplementary cyclone unit provided
outside the cyclone chamber (214) to separate the
dust from air discharged from the cyclone chamber
(214).

The apparatus of claim 4, the supplementary cyclone
unit comprising a plurality of supplementary cyclone
chambers (215) provided outside the cyclone cham-
ber (214) in a circumferential direction.

The apparatus of claim 5, wherein a plurality of the
supplementary cyclone chambers (215) are provid-
ed to an outer circumference of the cyclone chamber
(214) in one body, wherein a dust discharging hole
(215e) is provided to a lower end of each of the sup-
plementary cyclone chambers (215).

The apparatus of claim 6, further comprising a sup-
plementary dust chamber (213) provided along a cir-
cumference of the dust chamber (212) to store the
dust discharged downwardly via the dust discharg-
ing hole (215e) wherein the discharged dust is sep-
arated by the corresponding supplementary cyclone
chamber (215).

The apparatus of claim 7, wherein bottoms of the
dust chamber (212) and the supplementary dust
chamber (213) are formed in one body to configure
a bottom of a dust collecting container and wherein
the bottom of the dust collecting container can be
opened/closed.

The apparatus of claim 7 or 8, wherein the dust
chamber (212) and the supplementary dust chamber
(213) are partitioned from each other by a boundary
wall (219) forming the inner circumference of the dust
chamber (212) indented in the circumferential direc-
tion.
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10.

11.

12.

13.

14.

15.

16.

The apparatus of claim 9, wherein a maximal dis-
tance between an inner lateral side of the boundary
wall (219) and the axial line of the cyclone chamber
(214) is equal to or smaller than a distance between
the axial line of the cyclone chamber (214) and the
center of the lower end of one of the supplementary
cyclone chambers (215).

The apparatus of claim 9 or 10, wherein the boundary
wall (219) extends from lower ends of the supple-
mentary cyclone chambers (215).

The apparatus of any one of claims 4 to 11, each of
the supplementary cyclone chambers (215) com-
prising:

a cylindrical chamber provided to the outer cir-
cumference of the cyclone chamber (214) inone
body; and

a lower chamber (215d) provided to a lower end
of the upper chamber to have a diameter de-
creasing gradually and downwardly.

The apparatus of claim 12 in combination with claims
6, 7, 9 and 11, wherein the dust discharging hole
(215e) is provided to a lower end of the lower cham-
ber (215d), wherein the boundary wall (219) com-
prises a plurality of curved portions (219b), wherein
an upper end of each of a plurality of the curved
portions (219b) is connected to the lower end of the
corresponding lower chamber (215d), wherein a low-
er end of each of a plurality of the curved portions
(219b) is connected to a bottom of the dust chamber
(212), wherein each of a plurality of the curved por-
tions (219b) is provided parallel to an axial line of the
cyclone chamber (214), and wherein a cross-section
of each of a plurality of the curved portions (219b)
vertical to the axial line of the cyclone chamber (214)
is convex toward aninside of the dust chamber (212).

The apparatus of claim 13, wherein the cross-section
of each of a plurality of the curved portions (219b)
vertical to the axial line of the cyclone chamber (214)
has a same curvature radius of the lower end of the
lower chamber (215d) .

The apparatus of claim 14, the boundary wall (219)
further comprising a plurality of shield walls (219c)
shielding gaps between a plurality of the curved por-
tions (219b), respectively.

The apparatus of claim 13, 14 or 15, wherein the
cross-section of each of the curved portions (219b)
has a hemi-circular shape and is equally divided by
a virtual plane including the axial line of the cyclone
chamber (214) and the axial line of the correspond-
ing supplementary cyclone chamber (215) connect-
ed to the corresponding curved portion (219b).
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17. The apparatus of any one of claims 12 to 16, wherein
the lower chamber (215d) is coaxial with the upper
chamber, and wherein an axial line of each of the
supplementary cyclone chambers (215) is aligned
parallel to that of the cyclone chamber (214).

18. The apparatus of any one of claims 1 to 17, the cy-
clone chamber (214) comprising:

a cylindrical receptacle;

a first inlet (214a) provided to one side of an
upper part of the cylindrical receptacle;

a first outlet (214b) provided to a center of an
upper end of the cylindrical receptacle; and

a hollow exhaust member (216) detachably pro-
vided to the first outlet (214b) to communicate
with the first outlet (214b), the exhaust member
(216) having a multitude of perforated holes.

19. A vacuum cleaner including the apparatus for col-
lecting dust of any one of claims 1 to 18.
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FIG. 5

215c

14



EP 1 679 026 A2
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