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(57)  Amulti cyclone dust separating apparatus (110)
including afirst cyclone (200) and a second cyclone (300)
having a plurality of cyclones (310) formed on an outer
side of the first cyclone (200). The first cyclone (200)
includes a first cyclone chamber centrifugally separating
dust from air, a chamber outer wall, a first inlet (240) and
a first outlet (250) forming the first cyclone chamber. The
second cyclone unit (300) includes a plurality of cyclones
(310) arranged along an outer circumference of the first
chamber outer wall (230), and having a second cyclone
chamber (320) centrifugally separating minute dusts

from air drawn in from the first cyclone unit (200), a sec-

ond chamber outer wall (330) forming the second cyclone
chamber, second inlet (340), and a second outlet. The
second inlet (340) of each second cyclone (310) of the
second cyclone unit (300) is lower than the firstinlet (240)
of the first cyclone unit (200) and freely settable.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit under 35 U.S.C.
§ 119(a) of Korean Patent Application No. 2005-39378,
filed March 29, 2005, in the Korean Intellectual Property
Office and claims benefit of U.S. provisional application
No. 60/666,092, filed March 29, 2005 in the U.S. Patent
and Trademark Office, the entire contents of both of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the invention

[0002] The presentinvention relates to a dust separat-
ing apparatus employed for a vacuum cleaner. More par-
ticularly, the present invention relates to a multi cyclone
dust separating apparatus, which utilizes centrifugation
to separate dust from air flowed in the vacuum cleaner
through multi steps.

2. Description of the Related Art

[0003] Generally, vacuum cleaners include a suction
brush that draws in dust from a surface to be cleaned, a
dust separating apparatus that separates dust from air
drawn in through the suction brush, and a suction motor
that generates a suction force. Conventional dust sepa-
rating apparatuses which are mainly employed utilize a
dust filter that requires inconvenient and frequent re-
placements and also creates an unsanitary condition.
Recently, cyclone dust separating apparatuses are being
widely used. These apparatuses are beneficial in that
they do not have a dust filter and, therefore, they can be
used for long periods of time.. Cyclone dust separating
apparatuses utilize centrifugation to separate and collect
dust from the air.

[0004] Due to the structure and performance of cy-
clone dust separating apparatuses, they may fail to sep-
arate and collect dust particles of minute size. Recently,
an enhanced cyclone dust separating apparatus has
been developed that improves upon collecting and filter-
ing minute dust particles in air through a two step meth-
odology. One example is a multi cyclone dust separating
apparatus (Patent No. 2003-62520) applied by this ap-
plicant. This multi cyclone dust separating apparatus in-
cludes a plurality of second cyclones that are disposed
on an outer circumference of a first cyclone. This results
in a significant enhancement in collecting dust particles
of minute size. However, the multi cyclone dust separat-
ing apparatus is still unable to completely remove minute
dust. Accordingly, studies are currently underway on way
to improve the efficiency of collecting minute dust parti-
cles.
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SUMMARY OF THE INVENTION

[0005] An aspect of the present invention is to solve
the above problems and/or disadvantages of the related
art and to provide the advantages described below. Ac-
cordingly, an aspect of the present invention is to provide
a multi cyclone dust separating apparatus that increases
the rotary force of air drawn into second cyclones. This
apparatus has improved designed structures based on
the shape of the vacuum cleaner and the cyclone dust
separating apparatus.

[0006] In order to achieve the above-described as-
pects of the present invention, a multi cyclone dust sep-
arating apparatus is provided that includes a first and
second cyclone unit, a cover unit, and a dust collecting
unit. The first cyclone unit comprises: a housing; a first
cyclone chamber utilizing centrifugation to separate dust
particles from air that is externally drawn in; a chamber
outer wall forming the first cyclone chamber; a first inlet;
and a first outlet. The second cyclone unit comprises a
plurality of cyclones arranged along an inner circumfer-
ence of the housing so that minute dust particles may be
separated by centrifugation from air that is drawn in from
the first cyclone unit. Respective cyclones include a sec-
ond cyclone chamber, a second chamber outer wall, a
second inlet, and a second outlet forming the second
cyclone chamber. The cover unit is mounted at the upper
sides of the first and second cyclone units so that air
discharged from the first cyclone unit is guided to the
second cyclone unit and is discharged from the second
cyclone unit into the outside. The dust collecting unit col-
lects dust separated from the air in the first and second
cyclone units. The second inlet of each cyclone of the
second cyclone unit is lower than the first inlet of the first
cyclone unit.

[0007] A part of at least one cyclone of the second
cyclone unit is inserted into the dust collecting unit.
[0008] At least one cyclone of the second cyclone unit
is completely inserted into the inside of the dust collecting
unit.

[0009] The cover unitincludes an air guide path allow-
ing and rotarily inducing the air discharged from the first
outlet of the first cyclone unit to each second inlet of the
plurality of cyclones, a first cover having an outlet guide
path to be fluidly communicated with the second outlets
of the cyclones, a the second cover combined to cover
the first cover and having a discharge pipe combining air
exhausted from the plurality of out let guide paths and
externally discharging the combined air.

[0010] The air guide path has horizontal parts radially
disposed with reference to a center of the first cover, and
vertical parts extending downwards by a predetermined
length, such that one end is fluidly communicated to the
horizontal parts and the other end is fluidly communicat-
ed to the second inlet of the respective cyclones.
[0011] The outlet guide path penetrates the inside of
the vertical parts of the air guide path.

[0012] An air inducing member is formed inside the
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vertical parts, helping the air let in through the horizontal
parts to descend, while maintaining rotary current, and
lead into the second inlet of the cyclone.

[0013] The airinducing member is mounted on an out-
er circumference of the outlet guide path.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0014] The above aspect and other features of the
present invention will become more apparent by describ-
ing in detail exemplary embodiments thereof with refer-
ence to the attached drawing figures, wherein;

[0015] FIG. 1 is a separated perspective diagram of a
multi cyclone dust separating apparatus according toone
embodiment of the present invention,

[0016] FIG. 2 is a sectional view in a viewpoint of II-II
line of FIG. 1,
[0017] FIG. 3 is a separated perspective diagram of a

multi cyclone dust separating apparatus according to an-
other embodiment of the present invention, and

[0018] FIG. 4 is a sectional view in a viewpoint of IV-
IV of FIG. 3.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0019] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying Figures.

[0020] Inthe following description, reference numerals
are used for the same elements in different drawings.
The matters defined in the description are provided to
assist in a comprehensive understanding of the inven-
tion. Thus, it is apparent that the present invention can
be carried out without those defined matters. Also, well-
known functions or constructions are not described in
detail since they would obscure the invention in unnec-
essary detail.

[0021] Referring to FIGS. 1 and 2,a multi cyclone dust
separating apparatus 100 is shown that comprises a cy-
clone unit 110, a cover unit 400 combined to an upper
side of the cyclone unit, and a dust collecting unit 500
that is combined to a lower side of the cyclone unit.
[0022] Cyclone unit 110 comprises a first cyclone unit
200 and a second cyclone unit 300, which has a plurality
of cyclones 310.

[0023] First cyclone unit 200 comprises a housing 210
that forms a substantially cylinder-shaped appearance;
a first chamber outer wall, mounted to the inside of hous-
ing 210, which forms a first cyclone chamber; suction
pipe 260 which draws air into the inside of first cyclone
chamber 220; and grill member 270 which connects to
an upper part of first chamber outer wall 230.

[0024] Firstchamber outer wall 230 has a substantially
cylindrical shape, similar to housing 210. Space part 280
is formed between housing 210 and first chamber outer
wall 230. Inserted into space part 280 are part of an air
guide path 420, discharge guide path 430 of a cover unit,
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and part of second cyclone unit 300.

[0025] First chamber outer wall 230 has a lower side
that is open and an upper part that opens through first
outlet 250. Formed at first chamber outer wall 230 is first
inlet 240 connected to suction part 260. First outlet 250
is smaller than the inside diameter of first chamber outer
wall 230. Air inducing wall 231 is formed at an inner part
of first chamber outer wall 230. Air inducing wall 231 is
shaped in a spiral manner so that it gradually narrows
for a predetermined distance toward the circumference
from the outer side of first outlet 250. Accordingly, the air
drawn in through first inlet 240 is guided by air inducing
wall 231 and forms a rotary air current that is let into first
cyclone chamber 220.

[0026] Suction pipe 260 guides dust entrained air into
first cyclone chamber 220. Suction pipe 260 penetrates
housing 210 and is extended to first chamber outer wall
230. Entry 261 is formed at the outer side of suction pipe
260 and is noncircular pipe shaped. Suction pipe 260
gradually guides air drawn in through entry 261 down-
wards.

[0027] Grillmember 270 prevents relatively large dust
particles, that have been separated by centrifugation in
first chamber outer wall 230, from being counterflowed
and let out through first outlet 250. Grill member 270 has
grill body 271 formed with a plurality of minute holes and
a skirt combined to a lower side of the grill body. Grill
body 271 has a cylindrical shape and has an open upper
side. The upper side of grill body 271 is connected to first
outlet 250. The lower side of grill body 271 is closed and
is connected to skirt 272. Skirt 272 prevents dusts cen-
trifugally separated in first cyclone chamber 220 from be-
ing counterflowed.

[0028] Second cyclone unit 300 includes a plurality of
cyclones 310 having the upper part inserted into the
space part 280 and the lower side inserted into dust col-
lecting unit 500 (Referto FIG. 2). The plurality of cyclones
310 are formed at an outer side of first chamber outer
wall 230 in predetermined intervals. Thatis, cyclones 310
are formed around the outer circumference of first cham-
ber outer wall 230, excerpt for the lower side of suction
pipe 260.

[0029] Plurality of cyclones 310 includes second cy-
clone chamber 320, second chamber outer wall 330, sec-
ond inlet 340, and second outlet 350. Second chamber
outer wall 330 is reverse cone shaped in such a manner
that the diameter narrows as it goes downwards. A pre-
determined part of one end is severed. The upper and
lower sides of second chamber outer wall 330 are open.
In cyclone chamber 320, dust entrained air descends
while forming a rotary air current. The dust in the air is
centrifugally separated and flows out the lower side of
second chamber outer wall 330.

[0030] The upper side of second chamber outer wall
330 opens into second inlet 340. Air that is discharged
from first cyclone chamber 220 is drawn into second
chamber outer wall 330. The air is then discharged from
second cyclone chamber 320 through second outlet 350
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having been centrifugally separated.

[0031] Second inlet 340 of plurality of cyclones 310 is
not the same as firstinlet 240 of the first cyclone unit 200,
in the height but lower. For the air to descend and form
a rotary air current in first cyclone chamber 220, the air
should be let in from the side of the upper part of first
cyclone chamber 220. Accordingly, first inlet 240 of first
cyclone chamber 220 is limitedly located. However, as
illustrated, second inlet 340 of each of plurality of cy-
clones 310 is freely settable up to the height of first cy-
clone unit 200, regardless of the height of first inlet 240.
According to an embodiment of the present invention, a
part of the lower side of plurality of cyclones 310 is in-
serted into dust collecting unit 500. Likewise, the height
of second inlet 340 is freely controlled according to the
shape of a vacuum cleaner (not shown) having the multi
cyclone dust separating apparatus 100 such as to max-
imize usable space.. Vertical inducing part 423 men-
tioned later may be lengthened, thereby increasing a ro-
tary force of the air and improving dust collection efficien-
cies.

[0032] Cover unit 400 comprises first cover 410 and
second cover 440 formed at an upper part of first cover
410.

[0033] Firstcover 410 induces the air discharged from
first cyclone unit 200 to respective plurality of cyclones
310 of the second cyclone unit. First cover 410 has a
plate shaped cover body 411, an air guide path 420, and
adischarge guide path 430. Mounted in a predetermined
part of cover body 411 is a suction pipe route 412 corre-
sponding to suction pipe 260 of first cyclone unit 200. Air
guide path 420 includes both a horizontal inducing part
421 radially disposed with reference to the center of cover
body 411, and a vertical inducing part 422 extending
downwards for a predetermined length so that air guide
path 420 has one end fluidly communicating with hori-
zontal inducing part 421 and the other end fluidly com-
municating with the second inlet of each of the plurality
of cyclones 310. It is exemplified that vertical inducing
part 422 is substantially the same as suction pipe 260 in
height.

[0034] Horizontal inducing part 421 guides air that is
discharged from first cyclone 200 and first outlet 250 into
vertical inducing part 422, while forming a rotary air cur-
rent. Accordingly, the air soaring toward the center of
cover body 411 moves to all sides, guided by cover body
411. Vertical inducing part 422 guides air that is drawn
in through vertical inducing part 421 into each of the plu-
rality of cyclones 310, thereby maintaining a rotary air
current. Towards this goal, spiral air inducing member
423 is mounted inside vertical inducing part 422. Air in-
ducing member 423 may be integrally formed with verti-
cal inducing part 422. The air drawn in has an increased
rotary force resulting inimproved efficiencies of collection
of minute dust particles. The lower side of vertical induc-
ing part 422 is fluidly communicated to second inlet 340
of each of the plurality of cyclones 310. Discharge guide
path 430 penetrates an inner part of vertical inducing part
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422 of air guide path 420, and minute dust particles are
centrifugally separated from second cyclone chamber
320 of the plurality of cyclones 310. The dust particles
pass through discharge guide path 430 and are removed
from the air. The cleaned air ascends again and flows
out. It is exemplified that air inducing member 423 is
formed at an inner side of vertical inducing part 422. A
spiral air inducing member may be formed at an outer
side of discharge guide path 430.

[0035] Second cover 440 covers first cover 410. Ex-
haust pipe 450 is formed at the upper part of second
cover440. Air that is discharged from each of the plurality
of cyclones 310 is discharged through discharge path
430 and is exhausted out of multi cyclone dust separating
apparatus 100. Exhaust pipe 450 may or may not be
formed at the upper side of second cover 440. Exhaust
pipe 450 may also bemounted on the side of second cov-
er 440. First cover 410 and second cover 440 may be
formed either integrally or separately.

[0036] Dustcollecting unit 500 collects dustthatis cen-
trifugally separated from the air in the first and second
cyclone unit 200, 300. Dust collecting unit 500 has the
upper end open and the lower end closed. Dust collecting
unit 500 is detachably formed at the lower side of cyclone
unit 110 so that the collected dust may be easily removed.
Dust collecting unit 500 comprises dust collecting body
510, first dust collecting part 520 which collects dust cen-
trifugally separated from first cyclone unit 200, second
dust collecting part 530 which collects dust centrifugally
separated from each of the plurality of cyclones 310 of
second cyclone unit 300, and partition 540 which sepa-
rates first dust collecting part 520 and second dust col-
lecting part 530. Pillar 511 protrudes from the bottom of
dust collecting body 510. Pillar 511 prevents dust collect-
ed at first dust collecting part 520 from ascending on a
rotary air current. Separation member 512 connects pillar
511 and an inner wall of dust collecting body 510 and
prevents dustfrom being rotated by a rotary current or
moved.

[0037] Hereinafter, described is an operation of a multi
cyclone dust separating apparatus 100 with the above
structures according to an embodiment of the prevent
invention.

[0038] A suction pipe 260 lets in dust entrained air
which goes through first inlet 240 and flows into first cy-
clone chamber 220. The air forms a rotary air current and
descends. Relatively large dust particles in the air are
centrifugally separated, descend and are collected at first
dust collecting part 520 of dust collecting unit 500. The
filtered air ascends through grill member 270 and flows
out first outlet 250. Dust particles larger than the minute
holes of grill member 270 fail to flow into grill member
270 and are filtered. The air ascending through first outlet
250 collides with first cover 410 and spreads. The air
goes through horizontal inducing part 421 and vertical
inducing part422 and flows into second cyclone chamber
320 through second inlet 340. The air that is drawn in
forms a rotary air current by the structure of air guide
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path 420 and is separated into minute dusts and non-
minute dusts at second cyclone chamber 320. That is,
the drawn in air descends, forming a rotary air current.
The minute dust particles not yet separated from first
cyclone unit 300, are centrifugally separated, descend
and are collected in thesecond dust collecting part 530
of dust collecting unit 500. Dust detrained air passes
through discharge guide path 430 and the air is dis-
charged from discharge guide path 430 gathers together
and flows out of the multi cyclone dust separating appa-
ratus 100 through the suction pipe 450 of the second
cover 440. Suction pipe 450 may have a connected driv-
ing motor (not shown) that provides a suction force either
directly or indirectly.

[0039] FIGS. 3 and 4 are a separated perspective di-
agram and a sectional view of a multi cyclone dust sep-
arating apparatus according to another embodiment of
the present invention. The multi cyclone dust separating
apparatus 100’ according to an embodiment of the
present invention comprises: cyclone unit 110’ having
first cyclone unit 200’ and second cyclone unit 300’; cover
unit 400’ which is connected to an upper part of cyclone
unit 110’ and has first cover 410’ and second cover 440’;
and dust collecting unit connected to a lower side of cy-
clone unit 110’

[0040] Likewise, second inlet 340’ of the plurality of
cyclones 310’ is shorter first inlet 240’ of first cyclone unit
200’. Second cyclone unit 300’ is completely inserted into
second dust colleting part 530’ of dust collecting unit 500°.
That is, second inlet 340’ of each of the plurality of cy-
clones 310’ is located in an upper part of dust collecting
body 510'.

[0041] First cyclone unit 200’ does not have housing
210 (refer to FIG. 1) installed. Cover body 411’ of first
cover 410’ completely covers first chamber outer wall
230’ of first cyclone unit 200’. Installed in a predetermined
part of cover body 411’ is suction pipe path 412’ corre-
sponding to suction pipe 260’ of first cyclone unit 200’.
[0042] Cover body 411’ of first cover 410’ is substan-
tially as tall as first chamber outer wall 230’. Vertical in-
ducing part 422’ of air guide path 420’ is as tall as first
chamber outer wall 230’ corresponding to cover body
411’

[0043] Dust collecting body 510’ of dust collecting unit
500’ is connected to the lower side of cover body 411’ of
firstcover410’ and partition 540’ is connected to the lower
side of first chamber outer wall 230’ of first cyclone unit
200'.

[0044] According to an embodiment of the present in-
vention, it is exemplified that second cyclone unit 300’ is
completely inserted into dust collecting unit 500’. How-
ever, the present invention is not defined as the append-
ed claim but as abovementioned in a prior embodiment
ofthe presentinvention, a part of the lower end of second
cyclone unit 300’, or equal to or more than half of second
cyclone unit 300’ may be inserted at dust collecting unit
500'. Accordingly, second inlet 340’ of each of the plu-
rality of cyclones 300’ varies in height. Likewise, the
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height of second inlet 340’ is freely controlled according
to a variety of shapes of the multi cyclone dust separating
apparatus and the dust collecting unit, such that the de-
gree of design freedom of the multi cyclone dust sepa-
rating apparatus 100’ and a vacuum cleaner (not shown)
is enhanced. Accordingly maximized is space usability.
[0045] According to an embodiment of the present in-
vention, the multi cyclone dust separating apparatus with
the above structures may be selectively employed for
various forms of cleaners (for example, an upright type
or a canister type vacuum cleaner).

[0046] As abovementioned, according to an embodi-
ment of the present invention, the cyclone dust separat-
ing apparatus sequentially separates dust and increases
rotary force of the air drawn into the second cyclones,
such that minute dust particles in the air can be effectively
separated and, thus, the collecting efficiency is en-
hanced.

[0047] The inlet of the first cyclone and the inlets of the
plurality of the second cyclones have different heights.
The inlets of the second cyclones can be varied in height
according to the vacuum cleaner shape and the dust col-
lecting unit shape. This results in an increased degree
of freedom of the multi cyclone dust separating apparatus
and a maximization of the space usability of the vacuum
cleaner. By controlling the heights of the first and second
cyclones, the size of the multi cyclone dust separating
apparatus is compacted.

[0048] While the invention has been shown and de-
scribed with reference to certain embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as
defined by the appended claims.

Claims

1. A multi cyclone dust separating apparatus, compris-
ing:

a first cyclone unit comprising a housing, a first
cyclone chamber centrifugally separating dust
from air, a chamber outer wall forming the first
cyclone chamber, a first inlet and a first outlet;

a second cyclone unit comprising a plurality of
cyclones arranged along an inner circumference
of the housing such that minute dust is centrif-
ugally separated from air that is drawn in from
the first cyclone unit, and each one of the plu-
rality of cyclones comprises a second cyclone
chamber, a second chamber outer wall forming
the second cyclone chamber, a second inlet,
and a second outlet;

a cover unit mounted at upper sides of the first
and second cyclone units, in which the air that
is discharged from the first cyclone unitis guided
into the second cyclone unit, and the air that is
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discharged from the second cyclone unit is dis-
charged to the outside; and

a dust collecting unit that collects dust that is
separated from the air in the first and second
cyclone units,

wherein the second inlet of each one of the plurality
of cyclones of the second cyclone unit is lower than
the first inlet of the first cyclone unit.

The multi cyclone dust separating apparatus of claim
1, wherein the plurality of cyclones comprises atleast
one cyclone of the second cyclone unit that is insert-
ed into the dust collecting unit.

The multi cyclone dust separating apparatus of claim
1, wherein the plurality of cyclones comprises atleast
one cyclone of the second cyclone unit that is com-
pletely inserted into an inside of the dust collecting
unit.

The multi cyclone dust separating apparatus of any
of claims 1 and 2, wherein the cover unit comprises:

a first cover having an air guide path allowing
and rotarily inducing the air discharged from the
first outlet of the first cyclone unit to each of the
second inlets of the plurality of cyclones, and an
outletguide path to be fluidly communicated with
each of the second outlets of the plurality of cy-
clones; and

a second cover combined to cover the first cover
and having a discharge pipe combining air ex-
hausted from each of the outlet guide paths and
externally discharging the combined air.

The multi cyclone dust separating apparatus of claim
4, wherein the air guide path has horizontal parts
radially disposed with reference to a center of the
first cover, and vertical parts extended downwards
by a predetermined length, such that one end is flu-
idly communicated to the horizontal parts and the
other end is fluidly communicated to the second inlet
of the respective cyclone of the plurality of cyclones.

The multi cyclone dust separating apparatus of claim
5, wherein the outlet guide path penetrates through
an inside of the vertical parts of the air guide path.

The multi cyclone dust separating apparatus of any
of claims 5 and 6, further comprising an air inducing
member inside the vertical parts, the air inducing
member helping the air let in through the horizontal
parts to descend, while maintaining a rotary current
to advance the air into the second inlet of the plurality
of cyclones.

The multi cyclone dust separating apparatus of any
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of claims 4 to 6, further comprising an air inducing
member that is mounted on an outer circumference
of the outlet guide path.
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