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(54) A multi cyclone dust collector for a vacuum cleaner

(57) A multi-cyclone dust collector including at least
one first cyclone (10) forcing contaminants-laden air that
is entered into a lower portion (22) of the at least one first
cyclone (10) to whirl so as to centrifugally separate con-
taminants from the contaminants-laden air; and at least
one second cyclone (60) being disposed around the at
least one first cyclone (10), the at least one second cy-
clone (60) forcing semi-clean air that is discharged from
the at least one first cyclone (10) and is entered into a
lower portion of the at least one second cyclone (60) to
whirl so as to centrifugally separate fine contaminants
from the air.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under 35
U.S.C. § 119(a) of U.S provisional application No.
60/725,609, filed October 11, 2005, in the United States
Patent & Trademark Office, and claims the benefit of Ko-
rean Patent Application No. 2005-102615, filed October
28, 2005, and No. 2006-11668, filed February 07, 2006,
in the Korean Intellectual Property Office, the disclosure
of each of the above-listed applications are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a vacuum
cleaner. More particularly, the present invention relates
to a multi-cyclone dust collector for a vacuum cleaner
that separates and collects contaminants from sucked
air by centrifugal force.

2. Description of the Related Art

[0003] A cyclone type vacuum cleaner, which sepa-
rates contaminants from sucked air by centrifugal force,
employs a cyclone dust collector providing semi perma-
nent use. Because a cyclone type vacuum cleaner is
more sanitary and convenient than a vacuum cleaner
employing a dust bag or a dust filter, cyclone type vacuum
cleaners have become widespread.
[0004] An example of a conventional cyclone dust col-
lector is shown in Fig. 1. Referring to Fig. 1, the conven-
tional cyclone dust collector 500 includes a cylindrical
cyclone body 510 in which sucked air containing contam-
inants forms a whirling current therein, an air inlet 520
through which the air containing contaminants enters,
and an air outlet 530 through which clean air is dis-
charged. The air inlet 520 is disposed at a side of an
upper portion of the cyclone body 510 in a tangential
direction relative to the cyclone body 510 so that the air
entering the cyclone body 510 whirls downward easily.
The air outlet 530 is disposed at a center of a top surface
of the cyclone body 510 so that the air, which has con-
taminants removed as the air whirls downwardly, then
rises up inside the cyclone body 510, and is discharged
out of the cyclone dust collector 500. Separated contam-
inants are discharged in the gravity direction through a
contaminants outlet 540 that is formed at a lower portion
of the cyclone body 510.
[0005] However, in the conventional cyclone dust col-
lector 500, the air whirling downwardly collides with the
air rising up inside the cyclone body 510 because both
the air inlet 520 and the air outlet 530 are disposed at
the upper portion of the cyclone body 510. Accordingly,
the conventional cyclone dust collector 500 has a prob-

lem that a dust collecting efficiency thereof is decreased
due to collision between the rising air and the descending
air.
[0006] Currently, a multi-cyclone dust collector has
been developed and has become widespread. The multi-
cyclone dust collector separates contaminants from air
in two or more stages, and especially provides a plurality
of cyclones for separating fme contaminants. An example
of a conventional multi-cyclone dust collector 600 is
shown in Fig. 2.
[0007] Referring to Fig. 2, the conventional multi-cy-
clone dust collector 600 includes a first cyclone 610 that
centrifugally separates contaminants from sucked air,
and a plurality of second cyclones 620 that sucks the air
being discharged from the first cyclone 610, and then,
separates fine contaminants remaining in the air. First
and second air inlets 611 and 621 through which air is
sucked into the first and second cyclone 610 and 620,
and first and second air outlets 612 and 622 through
which air having contaminants removed is discharged
are disposed at upper portions of the first and second
cyclones 610 and 620. Accordingly, air having contami-
nants removed is discharged in a direction opposite to
the gravity direction. Also, first and second dust recep-
tacles 613 and 623 are formed under the first and second
cyclones 610 and 620. Therefore, contaminants that are
separated in the first and second cyclones 610 and 620
are discharged in the gravity direction, and then are col-
lected in the first and second receptacles 613 and 623,
respectively.
[0008] Because the first and second receptacles 613
and 623 are not isolated from the first and second cy-
clones 610 and 620 in which air forms whirling currents,
contaminants that are collected in the first and second
receptacles 613 and 623 are re-scattered and flow back
due to the whirling current. The backflow of contaminants
decreases the dust collecting efficiency of the cyclone
dust collector 600 and shortens the filter maintenance
cycle of the cyclone dust collector 600.
[0009] Furthermore, the multi-cyclone dust collector
600 still has the problem that air collision occurs so as
to decrease the dust collecting efficiency as described
above, because the air inlets 611 and 621 and the air
outlets 612 and 622 are disposed at the upper portions
of the first and second cyclones 610 and 620.
[0010] Furthermore, the conventional multi-cyclone
dust collector 600 has a drawback that the height thereof
is high, because the space in which the air whirls and the
space in which contaminants are collected are arranged
vertically.
[0011] Accordingly, there is a need for an improved
multi-cyclone dust collector the height of which is lower
and is more compact as compared of the conventional
multi-cyclone dust collector.

SUMMARY OF THE INVENTION

[0012] The present invention has been developed in

1 2 



EP 1 774 890 A2

3

5

10

15

20

25

30

35

40

45

50

55

order to overcome the above drawbacks and other prob-
lems associated with the conventional arrangement. An
object of the present invention is to provide a multi-cy-
clone dust collector for a vacuum cleaner that has a high
dust collecting efficiency because air collision does not
occur inside a cyclone.
[0013] Another object of the present invention is to pro-
vide a multi-cyclone dust collector that has a high dust
collecting efficiency and a long filter maintenance cycle
because collected contaminants are not re-scattered.
[0014] Still another object of the present invention is
to provide a compact multi-cyclone dust collector having
a space in which contaminants are collected disposed
ata side of a space in which air whirls.
[0015] Yet another object of the present invention is to
provide a multi-cyclone dust collector for a vacuum clean-
er having a configuration where a volume of a first dust
collecting chamber is larger than a volume of a second
dust collecting chamber.
[0016] The above objects and/or other features of the
present invention can substantially be achieved by pro-
viding a multi-cyclone dust collector for a vacuum clean-
er, which includes at least one first cyclone forcing out-
side air that is entered into a lower portion of the at least
one first cyclone to whirl so as to centrifugally separate
contaminants from the outside air, and at least one sec-
ond cyclone being disposed around the at least one first
cyclone, the at least one second cyclone forcing air that
is discharged from the at least one first cyclone to enter
into a lower portion of the at least one second cyclone to
whirl so as to centrifugally separate contaminants from
the air.
[0017] The at least one second cyclone is smaller in
size than the at least one first cyclone. The at least one
first cyclone and the at least one second cyclone dis-
charge air in the gravity direction. The gravity direction
means the direction in which the earth’s gravity operates.
[0018] Also, a place through which air is discharged
from the at least one first cyclone and a second place
through which air enters the at least one second cyclone
are on the same plane. And the at least one first cyclone
discharges the contaminants in a direction opposite to
the gravity direction.
[0019] According to an embodiment of the present in-
vention, multi-cyclone dust collector further includes a
first dust collecting chamber being disposed around the
at least one first cyclone, and collecting the contaminants
discharged from the at least one first cyclone. The at least
one second cyclone is disposed inside the first dust col-
lecting chamber. A height of the at least one first cyclone
is lower than a height of the first dust collecting chamber.
[0020] According to an embodiment of the present in-
vention, in each of the at least one first cyclone and the
at least one second cyclone, a place through which con-
taminants are discharged is higher than a place through
which air enters. And, a place through which contami-
nants are discharged is higher than a place through which
air is discharged.

[0021] According to an embodiment of the present in-
vention, the at least one second cyclone discharges the
contaminants in a direction opposite to the gravity direc-
tion.
[0022] According to an embodiment of the present in-
vention, the multi-cyclone dust collector further includes
a second dust collecting chamber being disposed at a
side of the at least one second cyclone, and collecting
the contaminants discharged from the at least one sec-
ond cyclone.
[0023] According to an embodiment of the present in-
vention, the multi-cyclone dust collector includes: a plu-
rality of second cyclones; and a plurality of second dust
collecting chambers wrapping around at least one of the
second cyclones, and collecting contaminants dis-
charged from at least one of the second cyclones.
[0024] According to an embodiment of the present in-
vention, the second dust collecting chamber is formed to
wrap around two nearby second cyclones so as to collect
contaminants discharged from the two nearby second
cyclones.
[0025] According to an embodiment of the present in-
vention, the second dust collecting chamber wraps
around all the plurality of second cyclones so as to collect
contaminants discharged from the plurality of second cy-
clones.
[0026] According to an embodiment of the present in-
vention, some part of the at least one first cyclone forms
some part of the at least one second cyclone.
[0027] According to an embodiment of the present in-
vention, the at least one second cyclone is in a substan-
tially conical shape, and some part of the first cyclone
forms a side surface of the lower portion of the at least
one second cyclone.
[0028] According to another aspect of the present in-
vention, a multi-cyclone dust collector for a vacuum
cleaner includes: a first cyclone sucking outside air into
a lower portion of the first cyclone, forcing the outside air
to form a first upwardly whirling air current so as to cen-
trifugally separate contaminants from the outside air, a
first dust collecting chamber being disposed to wrap
around some of the first cyclone, collecting the contam-
inants discharged from the first cyclone; and a plurality
of second cyclones being disposed around the first cy-
clone, sucking air that is discharged from the first cyclone
into a lower portion of each of the second cyclones, forc-
ing the air to form a second upwardly whirling air current
so as to centrifugally separate contaminants from the air.
[0029] According to an embodiment of the present in-
vention, the first cyclones includes a first cyclone body
having a substantially hollow cylindrical shape, forcing
the entered outside air to whirl inside the first cyclone
body; an air communicating member being disposed in-
side the first cyclone body, discharging air having con-
taminants removed; and an air suction pipe being dis-
posed at a bottom surface of the first cyclone body, forc-
ing the entered outside air to form the first upwardly whirl-
ing air current
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[0030] According to an embodiment of the present in-
vention, the air communicating member is formed in a
substantially hollow cylindrical shape, the air communi-
cating member having an opened top end and a bottom
end that is in fluid communication with a plurality of air
passages corresponding to the plurality of second cy-
clones.
[0031] According to an embodiment of the present in-
vention, the multi-cyclone dust collector further includes
a guiding cone being disposed at a center of the bottom
end of the air communicating member.
[0032] According to an embodiment of the present in-
vention, the multi-cyclone dust collector further includes:
a second dust collecting chamber being formed to wrap
around all the plurality of second cyclones, and collecting
the contaminants discharged from the plurality of second
cyclones. At this time, the plurality of second cyclones is
in contact with the first cyclone body.
[0033] According to an embodiment of the present in-
vention, the second dust collecting chamber is formed
as a space between the first cyclone body and an inner
wall that wraps around all the plurality of second cyclones
outside. The first dust collecting chamber is formed as a
space between an outer wall wrapping entirely around
the inner wall and the first cyclone body, the inner wall,
and a part of the first cyclone body that is not wrapped
around by the inner wall.
[0034] According to an embodiment of the present in-
vention, the multi-cyclone dust collector further includes:
each of a plurality of second dust collecting chambers
being formed to wrap around at least one of the plurality
of second cyclones. Gaps, through which contaminants
discharged from the first cyclone can pass, are formed
between the plurality of second dust collecting chambers.
[0035] According to an embodiment of the present in-
vention, the plurality of second cyclones is spaced apart
from the first cyclone body. The second dust collecting
chamber is formed as a space between the plurality of
second cyclones and a dust wall that wraps around all
the plurality of second cyclones. The dust wall is in con-
tact with each of the plurality of second cyclones.
[0036] According to an embodiment of the present in-
vention, the multi-cyclone dust collector further includes:
an upper cover detachably covering the top ends of the
first cyclone, the first dust collecting chamber, and the
second dust collecting chamber. The upper cover in-
cludes a backflow preventing dam being disposed on a
bottom surface of the upper cover for preventing contam-
inants collected in the first dust collecting chamber from
flowing back into the first cyclone body.
[0037] According to still another aspect of the present
invention, the multi-cyclone dust collector for a vacuum
cleaner, includes: a first cyclone forcing outside air, which
is entered into a lower portion of the first cyclone, to form
a first upwardly whirling air current so as to centrifugally
separate contaminants from the outside air, a plurality of
second cyclones being disposed around some of the first
cyclone, each of the second cyclones sucking air that is

discharged from the first cyclone into a lower portion of
each of the second cyclones, each of the second cy-
clones forcing the air to form a second upwardly whirling
air current so as to centrifugally separate contaminants
from the air, and a first dust collecting chamber being
disposed to wrap around the first cyclone and the plurality
of second cyclones, collecting contaminants discharged
from the first cyclone.
[0038] According to an embodiment of the present in-
vention, the first cyclone includes a plurality of cyclones.
[0039] According to an embodiment of the present in-
vention, each of the plurality of second cyclones includes
a second cyclone body, and a top end of the second
cyclone body is inclined toward the first cyclone with re-
spect to a bottom end of the second cyclone body.
[0040] Furthermore, at least one of the second cy-
clones is formed such that some circumferential surface
thereof is projected into the first dust collecting chamber.
[0041] According to yet another aspect of the present
invention, a multi-cyclone dust collector for a vacuum
cleaner includes: at least one first cyclone sucking out-
side air so as to centrifugally separate contaminants from
the outside air, at least one second cyclone being dis-
posed around the at least one first cyclone, the at least
one second cyclone sucking air that is discharged from
the at least one first cyclone so as to centrifugally sepa-
rate contaminants from the air, a second dust collecting
chamber wrapping around the at least one second cy-
clone, so as to collect contaminants discharged from the
at least one second cyclone in a direction opposite to the
gravity direction; and a first dust collecting chamber wrap-
ping around the at least one first cyclone and the second
dust collecting chamber, so as to collect contaminants
discharged from the at least one first cyclone.
[0042] According to an embodiment of the present in-
vention, the at least one first cyclone forces the outside
air that is sucked into a bottom surface thereof to whirl
upwardly, the at least one first cyclone discharges con-
taminants separated from the outside air into the first dust
collecting chamber through an opened top end of the at
least one first cyclone, and the at least one first cyclone
discharges air that has contaminants removed in the
gravity direction.
[0043] According to an embodiment of the present in-
vention, the at least one second cyclone forces air that
is discharged from the at least one first cyclone and
sucked into a lower portion of the at least one second
cyclone to whirl upwardly, the at least one second cyclone
discharges contaminants separated from the air into the
second dust collecting chamber through an opened top
end of the at least one second cyclone, and the at least
one second cyclone discharges air that has contaminants
removed in the gravity direction.
[0044] According to another aspect of the present in-
vention, a multi-cyclone dust collector for a vacuum
cleaner includes: at least one first cyclone sucking out-
side air so as to separate contaminants, a first dust col-
lecting chamber collecting contaminants separated by
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the at least one first cyclone, at least one second cyclone
centrifugally re-separating air discharged from the at
least one first cyclone, and a second dust collecting
chamber collecting contaminants separated by the at
least one second cyclone, wherein the second dust col-
lecting chamber wraps around some of a circumferential
surface of the at least one first cyclone, and the first dust
collecting chamber wraps around a circumferential sur-
face of the second dust collecting chamber and some of
the circumferential surface of the at least one first cy-
clone.
[0045] According to an embodiment of the present in-
vention, the at least one first cyclone is on a center of the
multi-cyclone dust collector. And, the at least one first
and second cyclones discharge separated contaminants
in a direction opposite to the gravity direction. Also, the
at least one first and second cyclones suck air into a
lower portion thereof and then discharge air through the
lower portion thereof.
[0046] According to another aspect of the present in-
vention, a method of collecting contaminants for a multi-
cyclone dust collector, includes: sucking outside air into
a lower portion of a first cyclone so as to form the outside
air into a first upwardly whirling air current inside the first
cyclone; separating contaminants from the outside air by
centrifugal force so as to discharge the contaminants in
a direction opposite to the gravity direction from the first
cyclone; discharging air that has contaminants removed
in the gravity direction from the first cyclone; sucking the
air discharged from the first cyclone into a lower portion
of a second cyclone so as to form the air into a second
upwardly whirling air current inside the second cyclone;
separating fine contaminants from the air by centrifugal
force so as to discharge the fme contaminants in a direc-
tion opposite to the gravity direction from the second cy-
clone; and discharging air that has fine contaminants re-
moved in the gravity direction from the second cyclone.
[0047] With the multi-cyclone dust collector for the vac-
uum cleaner according to embodiments of the present
invention, entering air and discharging air do not collide
with each other in the first and second cyclones so that
a dust collecting efficiency of the multi-cyclone dust col-
lector is increased.
[0048] Furthermore, with the multi-cyclone dust collec-
tor according to embodiments of the present invention,
as sucked dust-laden air passes through the first cyclone,
relatively large contaminants are separated, and then,
as the air discharged from the first cyclone passes
through the second cyclone, fine contaminants that re-
main in the air are separated. So the multi-cyclone dust
collector according to the present invention has a high
dust collecting efficiency for fine contaminants.
[0049] Furthermore, with the multi-cyclone dust collec-
tor according to embodiments of the present invention,
the first and second cyclones, where upwardly whirling
air currents are formed, are isolated from the first and
second dust collecting chamber where contaminants are
collected so that the multi-cyclone dust collector has a

high dust collecting efficiency and a prolonged filter main-
tenance cycle.
[0050] The multi-cyclone dust collector according to
an embodiment of the present invention, having an air
communicating member, a first cyclone body, a plurality
of second cyclone bodies, a first dust collecting chamber,
and a second dust collecting chamber may be formed as
one body by an injection molding process so that the
number of parts and assembling time thereof is de-
creased.
[0051] Furthermore, with the multi-cyclone dust collec-
tor according to embodiments of the present invention,
a dust collecting chamber is disposed at a side of a cy-
clone so that a compact multi-cyclone dust collector can
be provided. And, a configuration where a plurality of
second cyclones is disposed around a first cyclone body
provides a compact multi-cyclone dust collector. This
configuration can especially provide a multi-cyclone dust
collector wherein the height thereof is low.
[0052] Furthermore, with the multi-cyclone dust collec-
tor according to embodiments of the present invention,
a volume of a first dust collecting chamber is as large as
possible because the first dust collecting chamber wraps
around a second cyclone unit.
[0053] Furthermore, the multi-cyclone dust collector
according to embodiments of the present invention em-
ploys a backflow preventing dam so as to prevent con-
taminants collected in the first dust collecting chamber
from flowing back to the first cyclone body as the multi-
cyclone dust collector is inclined.
[0054] Furthermore, with the multi-cyclone dust collec-
tor according to embodiments of the present invention,
it is convenient for a user to see the quantity of contam-
inants collected in a first dust collecting chamber without
opening an upper cover. Also, it is convenient for a user
to empty contaminants collected in the first and second
dust collecting chambers because the user can dump
out contaminants by opening the upper cover and turning
the first and second dust collecting chambers upside
down.
[0055] Other objects, advantages and salient features
of the invention will become apparent from the following
detailed description, which, taken in conjunction with the
annexed drawings, discloses preferred embodiments of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings of which:
[0057] Fig. 1 is a perspective view illustrating a con-
ventional cyclone dust collector,
[0058] Fig. 2 is a sectional view illustrating a conven-
tional multi-cyclone dust collector;
[0059] Fig. 3 is a perspective view illustrating a multi-
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cyclone dust collector for a vacuum cleaner according to
first embodiment of the present invention;
[0060] Fig. 4 is an exploded perspective view illustrat-
ing the multi-cyclone dust collector of Fig. 3;
[0061] Fig. 5 is a sectional view illustrating the multi-
cyclone dust collector of Fig. 3, taken along a line V-V in
Fig. 3;
[0062] Fig. 6 is an under perspective view illustrating
the multi-cyclone dust collector of Fig. 3 without a bottom
cover,
[0063] Fig. 7 is an under perspective view illustrating
a top cover of Fig. 3;
[0064] Fig. 8 is an under perspective view illustrating
a bottom cover of Fig. 3;
[0065] Fig. 9 is a perspective view illustrating a multi-
cyclone dust collector for a vacuum cleaner according to
second embodiment of the present invention;
[0066] Fig. 10 is a partial perspective view illustrating
a grill member of Fig. 9;
[0067] Fig. 11 is a sectional view illustrating the multi-
cyclone dust collector of Fig. 3 when collected contami-
nants are dumped;
[0068] Fig. 12 is a partially exploded perspective view
illustrating a multi-cyclone dust collector for a vacuum
cleaner according to third embodiment of the present in-
vention;
[0069] Fig. 13 is a sectional view illustrating the multi-
cyclone dust collector of Fig. 12;
[0070] Fig. 14 is a perspective view illustrating a multi-
cyclone dust collector for a vacuum cleaner according to
a fourth embodiment of the present invention without an
upper cover, and
[0071] Fig. 15 is a view illustrating a vacuum cleaner
employing a multi-cyclone dust collector according to an
embodiment of the present invention.
[0072] Throughout the drawings, like reference numer-
als will be understood to refer to like parts, components
and structures.

DETAILED DESCRIPTION OF THE INVENTION

[0073] Hereinafter, certain exemplary embodiments of
the present invention will be described in detail with ref-
erence to the accompanying drawings.
[0074] The matters defmed in the description, such as
a detailed construction and elements thereof, are provid-
ed to assist in a comprehensive understanding of the
invention. Thus, it is apparent that the present invention
may be carried out without those defined matters. Also,
well-known functions or constructions are omitted to pro-
vide a clear and concise description of exemplary em-
bodiments of the present invention.
[0075] Referring to Figs. 3 to 5, a multi-cyclone dust
collector 1 for a vacuum cleaner according to first em-
bodiment of the present invention includes a first cyclone
10, a first dust collecting chamber 30, and a second cy-
clone unit 50.
[0076] The first cyclone 10 employs at least one cy-

clone, and takes in air that is sucked through a suction
brush 110 (see Fig. 15) and contains contaminants and
dust (hereinafter, referred to as a contaminants-laden
air). The first cyclone 10 forces the air to enter into a
lower portion of the first cyclone 10 and to whirl upwardly
so as to separate contaminants from the contaminants-
laden air by centrifugal force operating upon the whirling
contaminants-laden air current. In other words, the first
cyclone 10 forms the contaminants-laden air entering in
a direction opposite to the gravity direction (in a direction
opposite to arrow G in Fig. 5) through the lower portion
thereof into a first upwardly whirling air current, so that
the first cyclone 10 centrifugally separates contaminants
from the contaminants-laden air, and then, discharges
the separated contaminants in a direction opposite to the
gravity direction. Therefore, in the first cyclone 10, a place
through which contaminants are discharged is higher
than a place through which air, namely, the contami-
nants-laden air is sucked. Then, the first cyclone 10 dis-
charges air having contaminants removed in the gravity
direction (in a direction of arrow G in Fig. 5). The gravity
direction means the direction in which the earth’s gravity
operates.
[0077] The first cyclone 10 includes a first cyclone body
20, an air communicating member 40, and an air suction
pipe 45.
[0078] The first cyclone body 20 is formed in a sub-
stantially hollow cylindrical shape with a top opened end
and a closed bottom end. The contaminants-laden air
enters a lower portion of the first cyclone body 20 through
the air suction pipe 45, and then whirls inside the first
cyclone body 20 to form a first upwardly whirling air cur-
rent. Accordingly, contaminants are separated from the
contaminants-laden air, and then, are discharged in a
direction opposite to the gravity direction by centrifugal
force operating upon the first upwardly whirling air cur-
rent. In other words, the separated contaminants are dis-
charged from the first cyclone body 20 through a con-
taminants discharging opening 25 that is formed at the
top end of the first cyclone body 20.
[0079] The air communicating member 40 discharges
air, which has contaminants removed from the contam-
inants-laden air in the first cyclone body 20 by centrifugal
force (hereinafter, referred to as a semi-clean air), into
the second cyclone 60. The air communicating member
40 is formed in a substantially hollow cylindrical shape
with opened opposite ends, and is projected from a center
of a bottom surface 22 of the first cyclone body 20 inside
the first cyclone body 20. A top end of the air communi-
cating member 40 is separated from a contaminants
guiding part 83 of an upper cover 80. A bottom end of
the air communicating member 40 is in fluid communi-
cation with a plurality of air passages 93. The plurality of
air passages 93 is formed on an under cover 90 that is
disposed below the bottom surface 22 of the first cyclone
body 20. Accordingly, the semi-clean air, which is dis-
charged through the top end of the air communicating
member 40 in the gravity direction, enters each of the
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plurality of second cyclones 60 through the plurality of
air passages 93.
[0080] The multi-cyclone dust collector 1 according to
the first embodiment of the present invention has the air
communicating member 40 with the opened top end as
shown in Fig. 5. However, in a multi-cyclone dust collector
2 according to second embodiment of the present inven-
tion as shown in Fig. 9, a grill member 41 is disposed at
the top end of the air communicating member 40. Refer-
ring to Figs. 9 and 10, the grill member 41 includes a grill
plate 41a and a protrusion part 41b. The grill plate 41a
is formed in a net shape and is disposed on the top end
of the air communicating member 40. The protrusion part
41 b is projected upwardly on a center of the grill plate
41 a in a substantially quadrangular pyramidal shape.
Accordingly, the grill member 41 may prevent relatively
large contaminants from discharging to the air commu-
nicating member 40 with the semi-clean air. The protru-
sion part 41 b prevents contaminants from blocking up
the grill member 41.
[0081] The air suction pipe 45 is in fluid communication
with a suction brush 110, and is disposed at the lower
portion of the first cyclone body 20 so that the contami-
nants-laden air entering the first cyclone body 20 forms
the first upwardly whirling air current. In the multi-cyclone
dust collector 1 according to the present embodiment,
the air suction pipe 45 is inclined upwardly through the
bottom surface 22 of the first cyclone body 20. Therefore,
the contaminants-laden air entered through the suction
brush 45 forms the first upwardly whirling air current in-
side the first cyclone body 20. Also, a sloping surface 27
is formed on the bottom surface 22 of the first cyclone
body 20 that is connected with the air suction pipe 45,
and is inclined upwardly in a contaminants-laden air flow-
ing direction. The sloping surface 27 assists the contam-
inants-laden air that enters the lower portion of the first
cyclone body 20 through the air suction pipe 45 to easily
form the first upwardly whirling air current. Preferably,
the sloping surface 27 is formed in a substantially helical
shape that extends from a bottom end of an exit 45a of
the air suction pipe 45, around the air communicating
member 40, and above a top end of the exit 45a of the
air suction pipe 45.
[0082] In the first cyclone 10, the place through which
air is sucked is the air suction pipe 45, the place through
which air is discharged is the air communicating member
40, and the place through which contaminants are dis-
charged is the contaminants discharging opening 25 of
the top end of the first cyclone body 20.
[0083] The first dust collecting chamber 30 wraps
around a circumferential surface of the first cyclone 10,
that is, some part 20a of the first cyclone body 20, and
collects contaminants that are separated in the first cy-
clone 10 by centrifugal force and discharged through an
opened top end of the first cyclone 10. The first dust col-
lecting chamber 30 may be formed in any shaped con-
figurations as long as it is able to collect contaminants
discharged from the top end of the first cyclone 10 in a

side of the first cyclone 10. Referring to Fig. 4, the first
dust collecting chamber 30 is formed as a space between
a outer wall 31 that is in a substantially cylindrical shape
and wraps entirely around the first cyclone body 20 and
the second cyclone unit 50, a inner wall 71 wrapping
around the plurality of second cyclones 60, and a part
20a of the first cyclone body 20 that is not wrapped around
by the plurality of second cyclones 60. In other words,
the first dust collecting chamber 30 is formed to wrap
around a circumferential surface of the second dust col-
lecting chamber 70 and some part of the circumferential
surface of the first cyclone 10. Accordingly, some part of
the first dust collecting chamber 30 is directly opened to
the first cyclone body 20 so that the first dust collecting
chamber 30 can collect contaminants discharged from
the top end of the first cyclone body 20. A top end of the
first dust collecting chamber 30 is closed by the upper
cover 80 that covers the top end of the first cyclone body
20. A bottom end of the first dust collecting chamber 30
is closed by a bottom plate 32. Also, the outer wall 31 is
preferably made of any transparent material for a user
to easily perceive the amount of contaminants collected
in the first dust collecting chamber 30 outside the multi-
cyclone dust collector 1.
[0084] The second cyclone 60 causes the semi-clean
air discharged from the first cyclone 10 to enter through
a lower portion of the second cyclone 60, and then, to
whirl upwardly so that the second cyclone 60 separates
fine contaminants from the semi-clean air by centrifugal
force and discharges the separated contaminants in a
direction opposite to the gravity direction. Then, the sec-
ond cyclone 60 discharges clean air in the gravity direc-
tion. Accordingly, in the second cyclone 60, a place
through which contaminants are discharged is higher
than a place through which the semi-clean air is sucked.
At this time, the semi-clean air contains fine contaminants
that have not been removed in the first cyclone 10, and
the second cyclone 60 has a smaller size than the first
cyclone 10 so that the second cyclone 60 can remove
fine contaminants from the semi-clean air by centrifugal
force. The multi-cyclone dust collector 1 according to the
first embodiment of the present invention has at least one
second cyclone 60 so as to remove fine contaminants.
[0085] Referring to Figs. 4 and 5, the second cyclone
unit 50 according to this embodiment includes a plurality
of second cyclones 60 and a second dust collecting
chamber 70.
[0086] The plurality of second cyclones 60 wraps
around some part of the first cyclone 10, sucks the semi-
clean air, which is discharged from the first cyclone 10
in the gravity direction, through the lower portion of each
of the second cyclones 60, and then, causes the sucked
semi-clean air to form a second upwardly whirling air cur-
rent. The fine contaminants remaining in the semi-clean
air are centrifugally separated by centrifugal force oper-
ating upon the second upwardly whirling air current.
Then, the separated fme contaminants are discharged
in a direction opposite to the gravity direction (in a direc-
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tion opposite to arrow G). Clean air is discharged from
each of the plurality of second cyclones 60 in the gravity
direction (in a direction of arrow G). The plurality of sec-
ond cyclones 60 wraps around some part of the first cy-
clone body 20 outside as shown in Figs. 4 and 5. In the
multi-cyclone dust collector 1 according to the present
embodiment, I second cyclones 60 are disposed along
the first cyclone body 20 in a substantially letter C shape.
The contaminants discharging opening 25 is formed as
a gap between the upper cover 80 and a top end of the
part 20a of the first cyclone body 20 that is not wrapped
around by the plurality of second cyclones 60. Therefore,
contaminants discharged from the first cyclone body 20
are collected in the first dust collecting chamber 30
through the contaminants discharging opening 25.
[0087] Each of the plurality of second cyclones 60 has
a second cyclone body 61 and an air-discharging pipe
66. The second cyclone body 61 is formed in a substan-
tially hollow conical shape with opened opposite ends so
that a diameter of the second cyclone body 61 decreases
from a bottom end to a top end. Some part 61a of the
second cyclone body 61 is parallel to the first cyclone
body 20 and abuts on the first cyclone body 20 as shown
in Figs. 4 and 5. In the multi-cyclone dust collector 1 ac-
cording to the present embodiment, some part of the first
cyclone body 20 forms some part 61a of the second cy-
clone body 61. Furthermore, a center C I of the top end
of the second cyclone body 61 deviates from a center
C2 of the bottom end thereof as shown in Fig. 5. Accord-
ingly, the top end of the second cyclone body 61 is in-
clined toward the first cyclone body 20 with respect to
the bottom end of the second cyclone body 61. At least
one second cyclone body 61 has a lower portion 61 b
projecting outside the inner wall 71, that is, in the first
dust collecting chamber 30. The lower portion 61 b of the
at least one of the second cyclone bodies 61 abuts on
the lower portion 61 b of the next second cyclone body
61. The plurality of second cyclone bodies 61 is lower
than top ends of the inner wall 71 and the first cyclone
body 20. The plurality of second cyclone bodies 61 is
entirely wrapped around by the inner wall 71. A bottom
end of each of the plurality of second cyclone bodies 61
is in fluid communication with the first cyclone body 20
via each of the plurality of air passages 93 that is formed
by the plurality of air guiding members 91 on the under
cover 90. Therefore, the semi-clean air that is discharged
through the air communicating member 40 enters inside
the second cyclone body 61 through the air passages
93, and then forms the second upwardly whirling air cur-
rent.
[0088] The air-discharging pipe 66 is projected up-
wardly on a center of the bottom end of the second cy-
clone body 61 in a substantially hollow cylindrical shape.
The air-discharging pipe 66 is in fluid communication with
a vacuum generator 131 via a piping member 132 (see
Fig. 15). The air-discharging pipe 66 has opened oppo-
site ends. A top end of the air-discharging pipe 66 is lower
than the top end of the second cyclone body 61. Clean

air that has fine contaminants removed in the second
cyclone body 61 by centrifugal force is discharged in the
gravity direction through the air-discharging pipe 66. At
this time, although not shown, an air gathering member
may be disposed under the plurality of the air-discharging
pipes 66 so that it gathers air, which is discharged from
the plurality of air-discharging pipes 66, to flow to the
vacuum generator 131.
[0089] In the second cyclone 60, the place through
which air is sucked is the lower portion of the second
cyclone body 61, the place through which air is dis-
charged is the bottom end of the air-discharging pipe 66,
and the place through which contaminants is discharged
is the top end of the second cyclone body 61.
[0090] The second dust collecting chamber 70 collects
contaminants that are discharged from each of the plu-
rality of second cyclones 60 in a direction opposite to the
gravity direction. The second dust collecting chamber 70
collects fme contaminants so that it has a smaller volume
than the first dust collecting chamber 30 that collects rel-
atively large contaminants. Preferably, the second dust
collecting chamber 70 has the volume that is substantially
simultaneously filled with fine contaminants as the first
dust collecting chamber 30 is full. In another embodi-
ment, although not shown, there is a plurality of second
dust collecting chambers corresponding to the number
of the second cyclones 60 so that each of the second
dust collecting chambers wraps around each of the sec-
ond cyclones 60. In this embodiment, the second dust
collecting chamber 70 is formed by a space between the
first cyclone body 20, the inner wall 71, and the plurality
of second cyclone bodies 61 so that the second dust
collecting chamber 70 wraps around all the plurality of
second cyclones 60 as shown in Fig. 4. Accordingly, the
second dust collecting chamber 70 can collect all con-
taminants discharged from each of the plurality of second
cyclones 60. The inner wall 71 forming the circumferential
surface of the second dust collecting chamber 70 wraps
around the plurality of second cyclones 60 outside, and
opposite side ends 72 of the inner wall 71 are connected
to the first cyclone body 20 as shown in Fig. 4. Accord-
ingly, the second dust collecting chamber 70 is config-
ured to wrap around some part of the circumferential sur-
face of the first cyclone 10. The part 20a of the first cy-
clone body 20 that is not wrapped around by the inner
wall 71 forms an inner sidewall of the first dust collecting
chamber 70 with the inner wall 71. Also, the bottom end
of the second dust collecting chamber 70 is closed by
the bottom surface 22 of the first cyclone body 20 and
the plurality of second cyclone bodies 61. Therefore, con-
taminants that are discharged from the opened top end
of each of the second cyclone bodies 61 are collected in
the second dust collecting chamber 70 between the first
cyclone body 20, the inner wall 71, and the plurality of
second cyclone bodies 61.
[0091] Preferably, the first cyclone 10, the first dust
collecting chamber 30, the plurality of second cyclones
60, and the second dust collecting chamber 70 are mold-
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ed in a body as a cyclone body so that the cyclone body
allows for an easy injection molding process. Having
many parts molded in a body decreases the number of
parts and assembly time of the multi-cyclone dust collec-
tor 1, which decreases manufacturing costs of the multi-
cyclone dust collector 1.
[0092] The upper cover 80 is mounted on the top ends
of the first cyclone body 20, the inner wall 71, and the
outer wall 31 so that the upper cover 80 forms upper
surfaces of the first cyclone body 20, the first dust col-
lecting chamber 30, and the second dust collecting cham-
ber 70. The gap between the top end of the first cyclone
body 20 and the upper cover 80 forms the contaminants
discharging opening 25 through which contaminants that
are separated from the contaminants-laden air by cen-
trifugal force are discharged to the first dust collecting
chamber 30. The upper cover 80 is preferably formed to
be mounted detachably/attachably with respect to the
outer wall 31.
[0093] A sealing member 81 and a backflow preventing
dam 82 are provided on under surface of the upper cover
80. The sealing member 81 isolates the second dust col-
lecting chamber 70 from the first cyclone body 20 and
the first dust collecting chamber 30. The sealing member
81 has a substantially letter C shape corresponding to
sections of the inner wall 71 and the first cyclone body
20. The sealing member 81 includes an inner sealing
part 81a contacting with the top end of the first cyclone
body 20 and an outer sealing part 81b contacting with
the top end of the inner wall 71. Accordingly, when the
upper cover 80 is mounted on the top end of the outer
wall 31, the second dust collecting chamber 70 forms an
independent space that is not in fluid communication with
the first cyclone 10 and the first dust collecting chamber
30. Preferably, a sealing material 86 such as rubber is
attached on a bottom end of the sealing member 81 so
that the second dust collecting chamber 70 is completely
isolated from the first dust collecting chamber 30 and a
inner space 11 of the first cyclone 10.
[0094] The backflow preventing dam 82 is disposed at
a side of the sealing member 81 on the upper cover 80.
The backflow preventing dam 82 prevents contaminants
collected in the first dust collecting chamber 30 from flow-
ing back inside the first cyclone body 20 through the con-
taminants discharging opening 25 when the multi-cy-
clone dust collector 1 is inclined. The backflow preventing
dam 82 is spaced apart from the sealing member 81 on
a part of the upper cover 80 that the sealing member 81
is not disposed as shown in Fig. 7. A gap is formed be-
tween the top end of the first cyclone body 20 and the
upper cover 80 so that the gap forms the contaminants
discharging opening 25 described above. Accordingly,
contaminants that are separated and discharged from
the first cyclone body 20 by centrifugal force are collected
in the first dust collecting chamber 30 through the con-
taminants discharging opening 25. Preferably, the back-
flow preventing dam 82 is configured such that a height
of a center 82a thereof is lower than a height of opposite

sides 82b thereof as shown in Fig. 7. The configuration
of the backflow preventing dam 82 allows relatively large
contaminants to be easily discharged from the first cy-
clone body 20 to the first dust collecting chamber 30.
[0095] Furthermore, a contaminants guiding part 83 is
disposed on a center of the under surface of the upper
cover 80, that is, inside the sealing member 81 and the
backflow preventing dam 82 and has a substantially
dome shape. The contaminants guiding part 83 assists
contaminants separated from the contaminants-laden air
to be discharged to the first dust collecting chamber 30
through the contaminants discharging opening 25, and
assists the semi-clean air having contaminants separat-
ed to be entered into the air communicating member 40.
Also, a grip 85 is preferably disposed at a center of an
upper surface of the upper cover 80 as shown in Fig. 4
so that it is convenient for a user to mount or separate
the upper cover 80.
[0096] The under cover 90 is disposed at a sunken
space 35 formed on the bottom plate 32 as shown in Fig.
6. The under cover 90 covers the bottom surface 22 of
the first cyclone body 20 and bottom ends of the plurality
of second cyclone bodies 61 so that the under cover 90
forms the plurality of air passages 93 and bottom surfaces
of the plurality of second cyclone bodies 61. Accordingly,
a place through which air is discharged from the first cy-
clone 10 and a place through which the air enters the
second cyclone 60 are on the same plane. Referring to
Fig. 4, the plurality of air guiding members 91 and the
plurality of air-discharging pipes 66 are formed on the
under cover 90. Each of the plurality of air guiding mem-
bers 91 includes a straight part 91 a and a curved part
91 b. The straight part 91 a forms the air passages 93
that distribute air discharged through the air communi-
cating member 40 into each of the plurality of second
cyclones 60. The curved part 91 b corresponds to the
bottom end of the second cyclone body 61 and is in fluid
communication with the straight part 91a. The air-dis-
charging pipe 66 has a substantially cylindrical shape
and is formed at a center of the curved part 91b of the
air guiding member 91. The plurality of air guiding mem-
bers 91 and the plurality of air-discharging pipes 66 are
preferably molded integrally with the under cover 90.
When the under cover 90, the plurality of air guiding mem-
bers 91, and air-discharging pipes 66 are molded in a
body, it is convenient to form the multi-cyclone dust col-
lector 1 by an injection molding method.
[0097] Furthermore, the under cover 90 includes a
guide cone 94, an air hole 95, and a slant part 96. The
guide cone 94 is formed in a substantially conical shape
on a center of the under cover 90 so that it guides the
semi-clean air that is discharging along the air commu-
nicating member 40 to each of the plurality of air passag-
es 93. The air hole 95 is disposed at a part of the under
cover 90 on which the plurality of air guiding members
91 is not formed so that the air hole 95 forms an entrance
of the air suction pipe 45. The slant part 96 is formed at
a side of the air hole 95 so that the slant part 96 is con-
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tinuous with the sloping surface 27 of the bottom surface
22 of the first cyclone body 20 as the under cover 90 is
mounted at the bottom surface 22 of the first cyclone
body 20.
[0098] Hereinafter, operation and function of the multi-
cyclone dust collector 1 according to the first embodiment
of the present invention will be explained in detail by re-
ferring to Figs. 3 to 8.
[0099] Upon turning on the vacuum cleaner, the vac-
uum generator 131 (see Fig. 15) operates to generate a
suction force. The suction force sucks air, which contains
contaminants such as dust or dirt (herein after referring
to as contaminants-laden air), from a cleaning surface
into the suction brush 110 (see Fig. 15). The contami-
nants-laden air sucked into the suction brush 110 flows
to a multi-cyclone dust collector 1 in fluid communication
with the suction brush 110 via a connection member 121
and 122 (see Fig. 15).
[0100] The contaminants-laden air flowing to the multi-
cyclone dust collector 1 is entered into a lower portion of
the first cyclone body 20 through the air suction pipe 45.
The contaminants-laden air sucked into the first cyclone
body 20 forms the first upwardly whirling air current that
whirls upwardly inside the first cyclone body 20. At this
time, the contaminants-laden air entering the lower por-
tion of the first cyclone body 20 easily forms the first up-
wardly whirling air current due to the sloping surface 27
disposed before the exit 45a of the air suction pipe 45 on
the bottom surface 22 of the first cyclone body 20. Then,
contaminants are separated from the contaminants-lad-
en air by the centrifugal force operating upon the first
upwardly whirling air current. The separated contami-
nants are moved in a direction opposite to the gravity
direction (in a direction opposite to arrow G), and then
are discharged to the first dust collecting chamber 30
over the top end of the first cyclone body 20. In other
words, the separated contaminants are discharged into
the first dust collecting chamber 30 through the contam-
inants discharging opening 25 formed between the top
end of the first cyclone body 20 and the upper cover 80
as illustrated by arrow A in Fig. 5, and then, are collected
in the first dust collecting chamber 30. The first dust col-
lecting chamber 30 is formed to wrap around the second
cyclone 60 and the second dust collecting chamber 70
so that the first dust collecting chamber 30 can collect a
lot of contaminants. The first dust collecting chamber 30
is partitioned by the first cyclone body 20 from the space
11 in which the first upwardly whirling air current is formed
so that the first upwardly whirling air current inside the
first cyclone body 20 is not affected by the contaminants
collected in the first dust collecting chamber 30. Further-
more, airwhich is entered into the first cyclone body 20
and forms the first upwardly whirling air current, is directly
discharged in the gravity direction (in the direction of ar-
row G) through the air communicating member 40 so that
air collision does not occur in the first cyclone body 20.
Accordingly, the dust collecting efficiency of the multi-
cyclone dust collector 1 is increased. When the grill mem-

ber 41 is disposed on the top end of the air communicating
member 40 like the multi-cyclone dust collector 2 accord-
ing to the second embodiment of the present invention
as shown in Fig. 9, the grill member 41 prevents relatively
large contaminants from discharging with the semi-clean
air through the air communicating member 40 so that the
plurality of second cyclones 60 is not blocked by the rel-
atively large contaminants.
[0101] The semi-clean air that has contaminants re-
moved in the first cyclone body 20 enters the top end of
the air communicating member 40 and then flows to the
bottom end of the air communicating member 40. In other
words, the semi-clean air flows in the gravity direction (in
a direction of arrow G). The semi-clean air passing
through the air communicating member 40 is crashed
against the guide cone 94 of the under cover 90, and
then, is distributed into each of the plurality of air pas-
sages 93 that is formed by the plurality of air guiding
members 91 wrapping around the guide cone 94. Then,
the semi-clean air flows along the straight part 91 a and
the curved part 91b of the air guiding member 91 and
then enter the lower portion of each of the plurality of
second cyclone bodies 61.
[0102] The semi-clean air entering the lower portion of
the cyclone body 61 forms the second upwardly whirling
air current inside the second cyclone body 61. Then, fine
contaminants are separated from the semi-clean air by
the centrifugal force operating upon the second upwardly
whirling air current and are discharged in a direction op-
posite to the gravity direction (in a direction opposite to
arrow G). In other words, the separated fine contami-
nants are discharged over the top end of the second cy-
clone body 61 and then are collected in the second dust
collecting chamber 70. The second dust collecting cham-
ber 70 is partitioned by the second cyclone body 61 from
the space 51 in which the second upwardly whirling air
current is formed so that the contaminants collected in
the second dust collecting chamber 70 are not affected
by the second upwardly whirling air current inside the
second cyclone body 61. Therefore, the contaminants
collected in the second dust collecting chamber 70 are
not re-scattered so that the maintenance cycle of a filter
between the plurality of second cyclones 60 and the vac-
uum generator 131 is prolonged. Furthermore, air that
has fine contaminants removed in the second cyclone
body 61 is directly discharged in the gravity direction
through the air-discharging pipe 66. Therefore, suction
air that is sucked into the second cyclone body 61 does
not collide with discharging air that is discharged from
the second cyclone body 61 inside the second cyclone
body 61 so that the dust collecting efficiency of the multi-
cyclone dust collector 1 is increased.
[0103] Clean air that has fine contaminants removed
whirling upwardly in the second cyclone body 61 is dis-
charged in the gravity direction through the air-discharg-
ing pipe 66. In all the plurality of second cyclones 60, fine
contaminants are removed from the semi-clean air by
the same operation as described above, and clean air is
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discharged through the plurality of air-discharging pipes
66. Clean air discharged to the air-discharging pipes 66
passes through the vacuum generator 131 and then is
discharged out of the cleaner body 130.
[0104] When the air gathering member (not shown) is
disposed under the plurality of air-discharging pipes 66,
clean air that is discharged from the air-discharging pipe
66 of each of the plurality of second cyclones 60 is gath-
ered together by the air gathering member, and then is
discharged to the vacuum generator 131.
[0105] A user can see the quantity of contaminants
collected in the first dust collecting chamber 30 through
the transparent outer wall 31 without opening the upper
cover 80. The quantity of fine contaminants that is dis-
charged from the second cyclones 60 is much smaller
than the quantity of contaminants that is discharged from
the first cyclone 10 so that the second dust collecting
chamber 30 is not full until the first dust collecting cham-
ber 30 is full with contaminants.
[0106] When emptying contaminants collected in the
first dust collecting chamber 30, a user first opens the
upper cover 80 covering the first dust collecting chamber
30 and the second dust collecting chamber 70. At this
time, the grip 85 of the upper cover 80 provides a user
convenience to open the upper cover 80. Then, by turning
downward the multi-cyclone dust collector 1 as shown in
Fig. 11, contaminants collected in the first dust collecting
chambers 30 can be thrown away. At this time, contam-
inants collected in the second dust collecting chamber
70 are also thrown away. Accordingly, when a user
checks out the amount of contaminants collected in the
first dust collecting chamber 30 and then empties the first
dust collecting chamber 30, the second dust collecting
chamber 70 is emptied before being full with contami-
nants. Therefore, it is convenient that the multi-cyclone
dust collector 1 does not require a user to additionally
check out and empty the second dust collecting chamber
70. Furthermore, a structure wherein the upper cover 80
is opened to empty contaminants collected in the first
and second dust collecting chambers 30 and 70 allows
a user to throw contaminants away while watching the
contaminants. Thus, the structure wherein the upper cov-
er 80 is opened is more convenient to throw contaminants
away than a structure wherein the under cover 90 is
opened.
[0107] Furthermore, because the multi-cyclone dust
collector 1 according to first embodiment of the present
invention has the upper cover 80 has the backflow pre-
venting dam 81, contaminants collected in the first dust
collecting chamber 30 are less likely to flow back into the
first cyclone body 20 through the contaminants discharg-
ing opening 25 as the multi-cyclone dust collector 1 is
inclined.
[0108] Hereinafter, a multi-cyclone dust collector 3 for
a vacuum cleaner according to third embodiment of the
present invention will be explained in details referring to
Figs. 12 and 13.
[0109] Referring to Figs. 12 and 13, a multi-cyclone

dust collector 3 for a vacuum cleaner according to third
embodiment of the present invention includes a first cy-
clone 310, a first dust collecting chamber 330, a plurality
of second cyclones 360, and a plurality of second dust
collecting chambers 370.
[0110] The first cyclone 310 is disposed at a substan-
tially center of the multi-cyclone dust collector 3, and
sucks contaminants-laden air, which are sucked through
a suction brush 110 (see Fig. 15), into a lower portion of
the first cyclone 310 in a direction opposite to the gravity
direction (in a direction opposite to arrow G). The first
cyclone 310 forces the contaminants-laden air to whirl
upwardly inside the first cyclone 310 so as to form a first
upwardly whirling air current and to separate contami-
nants from the contaminants-laden air by centrifugal
force. The separated contaminants move in a direction
opposite to the gravity direction and are discharged over
a top end of the first cyclone 310. The first cyclone 310
includes a first cyclone body 320, an air communicating
member 340, and an air suction pipe 345. Since the struc-
ture and function of the first cyclone body 320, the air
communicating member 340, and the air suction pipe
345 of the multi-cyclone dust collector 3 according to the
present embodiment are the same as those of the multi-
cyclone dust collector 1 according to the first embodiment
of the present invention, a detail description thereof is
not repeated for conciseness.
[0111] The first dust collecting chamber 330 is dis-
posed at a side of the first cyclone 310, and collects con-
taminants that are separated in the first cyclone 310 by
centrifugal force and are discharged through the opened
top end of the first cyclone 310. The first dust collecting
chamber 330 wraps entirely around the first cyclone 310,
the plurality of second cyclones 360, and the plurality of
second dust collecting chambers 370. In other words,
the first dust collecting chamber 330 is formed as a space
between an outer wall 331 that wraps around the first
cyclone 310 and the plurality of second dust collecting
chambers 370 at a predetermined distance, a circumfer-
ential surface of each of the plurality of second dust col-
lecting chambers 370, and a circumferential surface of
the first cyclone 310. A bottom end of the first dust col-
lecting chamber 330 is closed by a bottom plate 332.
Accordingly, the first cyclone 310, the plurality of second
cyclones 360, and second dust collecting chambers 370
are disposed on a substantially center of the first dust
collecting chamber 330 that is formed by the outer wall
331 and the bottom plate 332. The first dust collecting
chamber 330 is opened with respect to the first cyclone
body 320 at several places so that the first dust collecting
chamber 330 can collect contaminants discharged over
the top end of the first cyclone body 320. Here, the shape
of the outer wall 331 and the bottom plate 332 of the first
dust collecting chamber 330 as shown in Fig. 12 is only
one example, it goes without saying that the outer wall
331 and the bottom plate 332 can be variously shaped.
[0112] The second cyclone 360 takes semi-clean air
that discharged from the first cyclone 310, and forces the
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semi-clean air to enter into a lower portion of the second
cyclone 360 and to whirl upwardly so that fine contami-
nants remained in the semi-clean air are separated and
discharged in a direction opposite to the gravity direction
(in a direction opposite to arrow G) by centrifugal force
operating upon the whirling semi-clean air. Then, the sec-
ond cyclone 360 discharges clean air in the gravity di-
rection (in a direction of arrow G).
[0113] Referring to Figs. 12 and 13, the plurality of sec-
ond cyclones 360 is disposed to wrap around some part
of the first cyclone 310. Each of the plurality of second
cyclones 360 sucks the semi-clean air, which is dis-
charged from the first cyclone 310 in the gravity direction,
into the lower portion of the second cyclone 360, and
then, forms the sucked semi-clean air into a second up-
wardly whirling air current. Fine contaminants remained
in the semi-clean air are separated and discharged in a
direction opposite to the gravity direction by centrifugal
force operating upon the second upwardly whirling air
current. Clean air is discharged from the second cyclone
360 in the gravity direction. The plurality of second cy-
clones 360 is disposed to wrap around some part of the
first cyclone body 320 outside as shown in Figs. 12 and
13. The lower portion of each of the second cyclones 360
is in contact with the first cyclone 310. In the multi-cyclone
dust collector 3 according to this embodiment, 8 second
cyclones 360 are disposed along the first cyclone body
320 in a substantially letter C shape.
[0114] Each of the plurality of second cyclones 360
includes a cyclone body 361 and an air-discharging pipe
366. The second cyclone body 361 is formed in a sub-
stantially conical shape that has a diameter thereof de-
creasing from a bottom end to a top end with opened
opposite ends. The air-discharging pipe 366 is disposed
on a center of the second cyclone body 361 in a substan-
tially hollow cylindrical shape.
[0115] An under cover 390 is disposed on the bottom
ends of the first cyclone 310 and the plurality of second
cyclones 360. The semi-clean air, which is discharged
through the air communicating member 340 of the first
cyclone 310, is distributed by the plurality of air passages
393 on the under cover 390 and then enters into each of
the plurality of second cyclones 360. Since the structure
and function of the under cover 390 is similar to the under
cover 90 of the multi-cyclone dust collector 1 according
to first embodiment described above, a detailed descrip-
tion thereof is not repeated for conciseness.
[0116] Each of the plurality of second dust collecting
chambers 370 wraps around two nearby second cy-
clones 360 so as to collect contaminants that are dis-
charged from a top end of each of the two nearby second
cyclones 360. In other words, each of second dust col-
lecting chambers 370 is formed as a space between a
small dust wall 371 wrapping around the two nearby sec-
ond cyclones 360 and a circumferential surface of each
of the two nearby second cyclones 360. Accordingly, the
small dust wall 371 forms a circumferential surface of
each of the second dust collecting chambers 370. Some

part of the small dust wall 371 may share with some part
of the first cyclone body 320. For example, some part
320a of the first cyclone body 320 forms some part of the
small dust wall 371 as shown in Fig. 13. Preferably, the
lower portion of the second cyclone 360 is projected to
the first dust collecting chamber 330 through the small
dust wall 371. Also, the height of the small dust wall 371
is higher than the height of the second cyclone 360. Ac-
cordingly, contaminants discharged from the top end of
the second cyclone 360 are collected in the second dust
collecting chamber 370. The multi-cyclone dust collector
3 according to this embodiment has 8 second cyclones
360 and 4 second dust collecting chambers 370. Prefer-
ably, the 4 second dust collecting chambers 370 are dis-
posed apart from each other. Then, contaminants dis-
charged from the first cyclone 310 are collected in the
first dust collecting chamber 330 through a place 374 that
the plurality of second cyclones 360 is not disposed and
gaps 375 between the plurality of second cyclones 360.
A lower portion 361 a of a second cyclone 360 that forms
a lower portion of a second dust collecting chamber 370
may be in contact with a lower portion 361 a of a second
cyclone 360 that forms a lower portion of the next second
dust collecting chamber 370.
[0117] The upper cover 380 covers top ends of the first
dust collecting chamber 330 and the plurality of second
dust collecting chambers 370. Since the structure and
function of the upper cover 380 is similar to the upper
cover 80 of the multi-cyclone dust collector 1 according
to first embodiment described above, a detailed descrip-
tion thereof is not repeated for conciseness. Further-
more, the outer wall 331 is preferably made of transparent
material for a user to recognize the amount of contami-
nants collected in the first dust collecting chamber 330
without opening the upper cover 380.
[0118] Operation of the multi-cyclone dust collector 3
for a vacuum cleaner according to third embodiment of
the present invention is the substantially same as that of
the multi-cyclone dust collector 1 for a vacuum cleaner
according to first embodiment described above, except
that contaminants separated in the first cyclone 310 are
collected in the first dust collecting chamber 330 through
the place 374 and gaps 375 between the plurality of sec-
ond dust collecting chambers 370, and contaminants dis-
charged from the plurality of second cyclones 360 are
collected in the plurality of second dust collecting cham-
bers 370. Therefore, a detailed description thereof is not
repeated for conciseness.
[0119] Fig. 14 shows a multi-cyclone dust collector 4
for a vacuum cleaner according to a fourth embodiment
of the present invention. Fig. 14 is a perspective view
illustrating a multi-cyclone dust collector according to the
fourth embodiment without an upper cover.
[0120] Referring to Fig. 14, a multi-cyclone dust col-
lector 4 for a vacuum cleaner according to the fourth em-
bodiment of the present invention includes a first cyclone
410, a first dust collecting chamber 430, a plurality of
second cyclones 460, and a second dust collecting
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chamber 470.
[0121] The first cyclone 410 is disposed at a substan-
tially center of the multi-cyclone dust collector 4, and
sucks contaminants-laden air, which are sucked through
a suction brush 110, into a lower portion of the first cy-
clone 410 in a direction opposite to the gravity direction.
The first cyclone 410 forces the sucked contaminants-
laden air to whirl upwardly inside the first cyclone 410 so
as to separate contaminants from the contaminants-lad-
en air by centrifugal force. The separated contaminants
move in a direction opposite to the gravity direction and
are discharged over a top end of the first cyclone 410.
Then, the first cyclone 410 discharges air having con-
taminants removed in the gravity direction. The first cy-
clone 410 includes a first cyclone body 420, an air com-
municating member 440, and an air suction pipe 445.
Since the structure and function of the first cyclone body
420, the air communicating member 440, and the air suc-
tion pipe 445 of the multi-cyclone dust collector 4 accord-
ing to the present embodiment are the substantially same
as those of the multi-cyclone dust collector 1 according
to the first embodiment of the present invention, a detail
description thereof is not repeated for conciseness.
[0122] The first dust collecting chamber 430 is dis-
posed at a side of the first cyclone 410, and collects con-
taminants that are separated in the first cyclone 410 by
centrifugal force and are discharged through the opened
top end of the first cyclone 410. The first dust collecting
chamber 430 wraps entirely around the first cyclone 410,
the plurality of second-cyclones 460, and the second dust
collecting chamber 470. In other words, the first dust col-
lecting chamber 430 is formed as a space between an
outer wall 431 that wraps around the first cyclone 410
and the second dust collecting chamber 470 at a prede-
termined distance, a dust wall 471 forming the second
dust collecting chamber 470, and a circumferential sur-
face of the first cyclone 410. A bottom end of the first dust
collecting chamber 430 is closed by a bottom plate 432.
The first dust collecting chamber 430 is opened with re-
spect to whole circumference of the first cyclone body
420 so that the first dust collecting chamber 430 can col-
lect contaminants discharged over the top end of the first
cyclone body 420. Here, the shape of the outer wall 431
and the bottom plate 432 of the first dust collecting cham-
ber 430 as shown in Fig. 14 is only one example, it goes
without saying that the outer wall 431 and the bottom
plate 432 of the first dust collecting chamber 430 can be
variously shaped.
[0123] The second cyclone 460 takes semi-clean air
that is discharged from the first cyclone 410, and forces
the semi-clean air to enter into the lower portion of the
second cyclone 460 and to whirl upwardly so that fine
contaminants remained in the semi-clean air are sepa-
rated and discharged in a direction opposite to the gravity
direction by centrifugal force operating upon the whirling
semi-clean air. Then, clean air is discharged in the gravity
direction.
[0124] Referring to Fig. 14, the plurality of second cy-

clones 460 is disposed to wrap around some part of the
first cyclone 410. Each of the plurality of second cyclones
460 sucks the semi-clean air, which is discharged from
the first cyclone 410 in the gravity direction, into the lower
portion of the second cyclone 460, and then, forms the
sucked semi-clean air an upwardly whirling air current.
Fine contaminants remained in the semi-clean air are
separated and discharged in a direction opposite to the
gravity direction by centrifugal force operating upon the
upwardly whirling air current. Clean air is discharged from
the second cyclone 460 in the gravity direction. At this
time, the plurality of second cyclones 460 is disposed in
a curved line to wrap around some part of the first cyclone
body 420 apart from the first cyclone body 420 as shown
in Figs. 14. Preferably, the lower portion 461a of one of
the second cyclone bodies 461 abuts on the lower portion
461a of the next second cyclone body 461. In this em-
bodiment, 13 second cyclones 460 are disposed at a side
of the first cyclone body 420 in a substantially flattened
U shape to wrap around the first cyclone body 420. Since
the structure and function of each of the plurality of sec-
ond cyclones 460 is similar to that of the second cyclone
360 of the multi-cyclone dust collector 3 according to the
third embodiment described above, a detailed descrip-
tion thereof is not repeated for conciseness.
[0125] An under cover (not shown) is disposed on the
bottom ends of the first cyclone 410 and the plurality of
second cyclones 460. Accordingly, the semi-clean air,
which is discharged through the air communicating mem-
ber 440 of the first cyclone 410, is distributed by a plurality
of air passages on the under cover and then is entered
into each of the plurality of second cyclones 460. Since
the structure and function of the under cover is similar to
the under cover 90 of the multi-cyclone dust collector 1
according to first embodiment described above, a de-
tailed description thereof is not repeated for conciseness.
[0126] The second dust collecting chamber 470 wraps
around all the plurality of second cyclones 460 so as to
collect contaminants that are discharged from a top end
of each of the plurality of second cyclones 460. In other
words, the second dust collecting chamber 470 is formed
as a space between a dust wall 471 wrapping around all
the plurality of second cyclones 460 and a circumferential
surface of each of the plurality of second cyclones 460.
Also, the height of the dust wall 471 is higher than the
height of the second cyclone 460. Accordingly, contam-
inants discharged from the top end of the second cyclone
460 are collected in the second dust collecting chamber
470. The multi-cyclone dust collector 4 according to this
embodiment has the second dust collecting chamber 470
that is formed by the dust wall 471 wrapping around 13
second cyclones 460. The dust wall 471 forms a circum-
ferential surface of the second dust collecting chamber
470 and is spaced apart from the first cyclone body 420
and the outer wall 431 of the first dust collecting chamber
430. Therefore, contaminants that are separated in the
first cyclone body 420 are discharged to the first dust
collecting chamber 430 through the entire circumference
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of the top end of the first cyclone body 420. Accordingly,
a discharging space that contaminants are discharged
from the first cyclone 410 to the first dust collecting cham-
ber 430 becomes larger in order of the multi-cyclone dust
collector 1, 3, and 4 according to first, third, and fourth
embodiment of the present invention. In other words, a
discharging space of the multi-cyclone dust collector 4
of the fourth embodiment is larger than a discharging
space of the multi-cyclone dust collector 3 of the third
embodiment. The discharging space of the multi-cyclone
dust collector 3 of the third embodiment is larger than a
discharging space of the multi-cyclone dust collector 1
of the first embodiment. Furthermore, a volume of the
second dust collecting chamber 470 may be determined
by adjusting the interval W between parts of the dust wall
471 to face each other. Preferably, the interval W be-
tween the parts of dust wall 471 to face each other is
determined such that the parts of dust wall 471 to face
each other are in contact with the top end of the second
cyclone 460 as shown in Fig. 14. The lower portion 461
a of each of the plurality of second cyclones 460 is pro-
jected to the first dust collecting chamber 430 through
the dust wall 471.
[0127] The upper cover (not shown) covers top ends
of the first dust collecting chamber 430 and the second
dust collecting chamber 470. Since the structure and
function of the upper cover is similar to the upper cover
80 of the multi-cyclone dust collector 1 according to first
embodiment described above, a detailed description
thereof is not repeated for conciseness. However, a seal-
ing member (not shown) that prevents the first dust col-
lecting chamber 430 from being in fluid communication
with the second dust collecting chamber 470 is different
in a shape from the sealing member 81 of the multi-cy-
clone dust collector 1 according to first embodiment. Fur-
thermore, the outer wall 431 is preferably made of trans-
parent material for a user to recognize the amount of
contaminants collected in the first dust collecting cham-
ber 430 without opening the upper cover.
[0128] Operation of the multi-cyclone dust collector 4
for a vacuum cleaner according to the fourth embodiment
of the present invention is substantially same as that of
the multi-cyclone dust collector 1 for a vacuum cleaner
according to first embodiment described above, except
that contaminants separated in the first cyclone 410 are
discharged to the first dust collecting chamber 430
through the whole circumference of the top end of the
first cyclone body 420. Therefore, a detailed description
thereof is not repeated for conciseness.
[0129] Hereinafter, as another aspect of the present
invention, an example of a vacuum cleaner 100 employ-
ing the multi-cyclone dust collector 101 according to an
embodiment of the present invention described above
will be explained.
[0130] Referring to Fig. 15, a vacuum cleaner 100 ac-
cording to an embodiment of the present invention in-
cludes a suction brush 110, an extension pipe 121, a
flexible hose 122, and a cleaner body 130.

[0131] The suction brush 110 is provided with a dust
suction port facing a cleaning surface for sucking in con-
taminants-laden air.
[0132] The extension pipe 121 and the flexible hose
122 allow the suction brush 110 in fluid communication
with the cleaner body 130. A handle 120 is disposed on
an upper portion of the extension pipe 121. The handle
120 generally has a power switch 123 for turning on the
vacuum cleaner 100.
[0133] The vacuum generator 131 and the multi-cy-
clone dust collector 101 are disposed in the cleaner body
130. The vacuum generator 131 generates suction force
to suck contaminants-laden air through the suction brush
110, and is in fluid communication with the multi-cyclone
dust collector 101 via a piping member 132. The multi-
cyclone dust collector 101 separates contaminants from
contaminants-laden air sucked from the suction brush
110 and collects the separated contaminants therein.
The multi-cyclone dust collector 101 includes a first cy-
clone that forces the contaminants-laden air to form a
first upwardly whirling air current so as to separate rela-
tively large contaminants, a first dust collecting chamber
that collects contaminants discharged from the first cy-
clone, and a second cyclone unit that forms air dis-
charged from the first cyclone into a second upwardly
whirling air current so as to separate and collect fine con-
taminants. The structure and operation of the multi-cy-
clone dust collector 101 is the substantially same as that
of the multi-cyclone dust collector 1,2,3, and 4 according
to anyone of the first to fourth embodiments of the present
invention described above; a detailed description thereof
is not repeated for conciseness.
[0134] Therefore, upon turning on the power switch
123 of the vacuum cleaner 100 and then moving the suc-
tion brush 110 on a cleaning surface, contaminants on
the cleaning surface are sucked into the dust suction port
of the suction brush 110 by suction force of the vacuum
generator 131. Contaminants-laden air sucked into the
suction brush 110 flows to the multi-cyclone dust collector
101 through the extension pipe 121 and the flexible hose
122. Contaminants entering the multi-cyclone dust col-
lector 101 are separated by the first and second cyclone
10 and 60 (see Fig. 4). Clean air having contaminants
removed is discharged out of the cleaner body 130.
[0135] In the above description, a canister type vacu-
um cleaner is used as an example of vacuum cleaners
employing the multi-cyclone dust collector according to
an embodiment of the present invention; however, this
should not be considered as limiting. Various types of
vacuum cleaners such as an upright type vacuum cleaner
may employ the multi-cyclone dust collector according
to an embodiment of the present invention.
[0136] While the embodiments of the present invention
have been described, additional variations and modifica-
tions of the embodiments may occur to those skilled in
the art once they learn of the basic inventive concepts.
Therefore, it is intended that the appended claims shall
be construed to include both the above embodiments
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and all such variations and modifications that fall within
the spirit and scope of the invention.

Claims

1. A multi-cyclone dust collector for a vacuum cleaner
comprising:

at least one first cyclone having a lower portion,
the at least one first cyclone forcing contami-
nants-laden air that enters the lower portion to
whirl so as to centrifugally separate contami-
nants from the contaminants-laden air, the at
least one first cyclone discharging semi-clean
air; and
at least one second cyclone being disposed
around the at least one first cyclone, the at least
one second cyclone having a second lower por-
tion, the at least one second cyclone forcing the
semi-clean air that enters into the second lower
portion to whirl so as to centrifugally separate
fine contaminants from the semi-clean air, the
at least one second cyclone discharging clean
air.

2. The multi-cyclone dust collector of claim 1, wherein
the at least one second cyclone is smaller in size
than the at least one first cyclone.

3. The multi-cyclone dust collector of any of claims 1
and 2, wherein the at least one first cyclone discharg-
es the semi-clean air in the gravity direction and the
at least one second cyclone discharges the clean air
in the gravity direction.

4. The multi-cyclone dust collector of any of claims 1
to 3, wherein a place through which the contami-
nants-laden air is discharged from the at least one
first cyclone and a second place through which the
semi-clean air enters the at least one second cyclone
are on a same plane.

5. The multi-cyclone dust collector of any of claims 1
to 4, wherein the at least one first cyclone discharges
the contaminants in a direction opposite to the gravity
direction.

6. The multi-cyclone dust collector of any of claims 1
to 5, further comprising:

a first dust collecting chamber being disposed
around the at least one first cyclone, the first
dust collecting chamber collecting the contami-
nants discharged from the at least one first cy-
clone.

7. The multi-cyclone dust collector of claim 6, wherein

the at least one second cyclone is disposed inside
the first dust collecting chamber.

8. The multi-cyclone dust collector of any of claims 6
and 7, wherein the at least one first cyclone has a
height that is lower than a height of the first dust
collecting chamber.

9. The multi-cyclone dust collector of any of claims 1
to 8, wherein the at least one first cyclone has a place
through which the contaminants are discharged that
is higher than a place through which the contami-
nants-laden air enters, and the at least one second
cyclone has a place through which the fine contam-
inants are discharged that is higher than a place
through which the semi-clean air enters.

10. The multi-cyclone dust collector of any of claims 1
to 9, wherein the at least one first cyclone has a place
through which the contaminants are discharged that
is higher than a place through which the semi-clean
air is discharged, and the at least one second cyclone
has a place through which the fine contaminants are
discharged that is higher than a place through which
the clean air is discharged.

11. The multi-cyclone dust collector of any of claims 1
to 10, wherein the at least one second cyclone dis-
charges the fine contaminants in a direction opposite
to the gravity direction.

12. The multi-cyclone dust collector of any of claims 6
to 11, further comprising:

a second dust collecting chamber being dis-
posed at a side of the at least one second cy-
clone, the second dust collecting chamber col-
lecting the fine contaminants discharged from
the at least one second cyclone.

13. The multi-cyclone dust collector of any of claims 6
to 12, wherein the at least one second cyclone com-
prises:

a plurality of second cyclones; and
a plurality of second dust collecting chambers
wrapping around at least one of the plurality of
second cyclones, the plurality of second dust
collecting chambers collecting the fine contam-
inants discharged from the at least one of the
plurality of second cyclones.

14. The multi-cyclone dust collector of claim 13, wherein
each of the plurality of second dust collecting cham-
bers is formed to wrap around two nearby second
cyclones so as to collect the fine contaminants dis-
charged from the two nearby second cyclones.
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15. The multi-cyclone dust collector of claim 13, wherein
the second dust collecting chamber wraps around
all the plurality of second cyclones so as to collect
the fine contaminants discharged from the plurality
of second cyclones.

16. The multi-cyclone dust collector of any of claims 1
to 15, wherein a part of the at least one first cyclone
forms a part of the at least one second cyclone.

17. The multi-cyclone dust collector of any of claims 1
to 16, wherein the at least one second cyclone is in
a substantially conical shape, and a part of the first
cyclone forms a side surface of the lower portion of
the at least one second cyclone.

18. A multi-cyclone dust collector for a vacuum cleaner,
comprising:

a first cyclone sucking contaminants-laden air
into a lower portion of the first cyclone, the first
cyclone forcing the contaminants-laden air to
form a first upwardly whirling air current so as
to centrifugally separate the contaminants from
the contaminants-laden air;
a first dust collecting chamber being disposed
to wrap around at least a portion of the first cy-
clone, the first dust collecting chamber collecting
the contaminants discharged from the first cy-
clone; and
a plurality of second cyclones being disposed
around the first cyclone, the plurality of second
cyclones sucking semi-clean air that is dis-
charged from the first cyclone into a lower por-
tion of each of the second cyclones, the plurality
of second cyclones forcing the semi-clean air to
form a second upwardly whirling air current so
as to centrifugally separate fine contaminants
from the semi-clean air.

19. The multi-cyclone dust collector of claim 18, wherein
the first cyclone comprises:

a first cyclone body having a substantially hollow
cylindrical shape, the first cyclone body forcing
the entering contaminants-laden air to whirl in-
side the first cyclone body;
an air communicating member being disposed
inside the first cyclone body, the air communi-
cating member discharging the semi-clean air
having the contaminants removed; and
an air suction pipe being disposed at a bottom
surface of the first cyclone body, the air suction
pipe forcing the entering contaminants-laden air
to form a first upwardly whirling air current.

20. The multi-cyclone dust collector of claim 19, wherein
the air communicating member is formed in a sub-

stantially hollow cylindrical shape, the air communi-
cating member having an opened top end and a bot-
tom end that is in fluid communication with a plurality
of air passages corresponding to the plurality of sec-
ond cyclones.

21. The multi-cyclone dust collector of any of claims 19
and 20, further comprising a guiding cone being dis-
posed at a center of the bottom end of the air com-
municating member.

22. The multi-cyclone dust collector of any of claims 18
to 21, further comprising a second dust collecting
chamber being formed to wrap around all the plurality
of second cyclones, the second dust collecting
chamber collecting the contaminants discharged
from the plurality of second cyclones.

23. The multi-cyclone dust collector of any of claims 18
to 22, wherein the plurality of second cyclones is in
contact with the first cyclone body.

24. The multi-cyclone dust collector of any of claims 22
and 23, wherein the second dust collecting chamber
is formed as a space between the first cyclone body
and an inner wall that wraps around all the plurality
of second cyclones.

25. The multi-cyclone dust collector of any of claims 18
to 24, wherein the first dust collecting chamber is
formed as a space between an outer wall wrapping
entirely around the inner wall and the first cyclone
body, the inner wall, and a part of the first cyclone
body that is not wrapped around by the inner wall.

26. The multi-cyclone dust collector of any of claims 18
to 21, further comprising a plurality of second dust
collecting chambers being formed to wrap around at
least one of the plurality of second cyclones.

27. The multi-cyclone dust collector of claim 26, further
comprising gaps formed between the plurality of sec-
ond dust collecting chambers through which the con-
taminants discharged from the first cyclone can
pass.

28. The multi-cyclone dust collector of any of claims 18
to 27, wherein the plurality of second cyclones is
spaced apart from the first cyclone body.

29. The multi-cyclone dust collector of any of claims 22
to 28, wherein the second dust collecting chamber
is formed as a space between the plurality of second
cyclones and a dust wall that wraps around all the
plurality of second cyclones.

30. The multi-cyclone dust collector of claim 29, wherein
the dust wall is in contact with each of the plurality

29 30 



EP 1 774 890 A2

17

5

10

15

20

25

30

35

40

45

50

55

of second cyclones.

31. The multi-cyclone dust collector of any of claims 22
to 30, further comprising an upper cover detachably
covering the top ends of the first cyclone, the first
dust collecting chamber, and the second dust col-
lecting chamber.

32. The multi-cyclone dust collector of claim 31, further
comprising:

a backflow preventing dam being disposed on
a bottom surface of the upper cover, the back-
flow preventing dam preventing contaminants
collected in the first dust collecting chamber from
flowing back into the first cyclone body.

33. A multi-cyclone dust collector for a vacuum cleaner,
comprising:

a first cyclone forcing contaminants-laden air, to
enter into a lower portion of the first cyclone and
to form a first upwardly whirling air current so as
to centrifugally separate contaminants from the
contaminants-laden air;
a plurality of second cyclones being disposed
around a portion of the first cyclone, each of the
second cyclones sucking semi-clean air that is
discharged from the first cyclone into a lower
portion of each of the second cyclones, each of
the second cyclones forcing the semi-clean air
to form a second upwardly whirling air current
so as to centrifugally separate fine contaminants
from the air; and
a first dust collecting chamber being disposed
to wrap around the first cyclone and the plurality
of second cyclones, the first dust collecting
chamber collecting contaminants discharged
from the first cyclone.

34. The multi-cyclone dust collector of claim 33, wherein
the first cyclone includes a plurality of cyclones.

35. The multi-cyclone dust collector of any of claims 33
and 34, wherein each of the plurality of second cy-
clones includes a second cyclone body, and a top
end of the second cyclone body is inclined toward
the first cyclone with respect to a bottom end of the
second cyclone body.

36. The multi-cyclone dust collector of any of claims 33
to 35, wherein at least one of the second cyclones
is formed such that at least a portion of the circum-
ferential surface thereof is projected into the first dust
collecting chamber.

37. A multi-cyclone dust collector for a vacuum cleaner,
comprising:

at least one first cyclone sucking contaminants-
laden air so as to centrifugally separate contam-
inants from the contaminants-laden air;
at least one second cyclone being disposed
around the at least one first cyclone, the at least
one second cyclone sucking semi-clean air that
is discharged from the at least one first cyclone
so as to centrifugally separate fme contaminants
from the semi-clean air;
a second dust collecting chamber wrapping
around the at least one second cyclone, so as
to collect the fine contaminants discharged from
the at least one second cyclone in a direction
opposite to the gravity direction; and
a first dust collecting chamber wrapping around
the at least one first cyclone and the second dust
collecting chamber, so as to collect the contam-
inants discharged from the at least one first cy-
clone.

38. The multi-cyclone dust collector of claim 37, wherein
the at least one first cyclone forces the contaminants-
laden air that is sucked into a bottom surface thereof
to whirl upwardly, the at least one first cyclone dis-
charging the contaminants separated from the con-
taminants-laden air into the first dust collecting
chamber through an opened top end of the at least
one first cyclone, the at least one first cyclone dis-
charging the semi-clean air in the gravity direction.

39. The multi-cyclone dust collector of any of claims 37
and 38, wherein the at least one second cyclone forc-
es the semi-clean air discharged from the at least
one first cyclone and sucked into a lower portion of
the at least one second cyclone to whirl upwardly,
the at least one second cyclone discharging the fine
contaminants separated from the semi-clean air into
the second dust collecting chamber through an
opened top end of the at least one second cyclone,
the at least one second cyclone discharging clean
air in the gravity direction.

40. A multi-cyclone dust collector for a vacuum cleaner,
comprising:

at least one first cyclone sucking contaminants-
laden air so as to separate contaminants, a first
dust collecting chamber collecting the contami-
nants separated by the at least one first cyclone,
at least one second cyclone re-separating cen-
trifugally semi-clean air discharged from the at
least one first cyclone, and a second dust col-
lecting chamber collecting fine contaminants
separated by the at least one second cyclone,
wherein the second dust collecting chamber
wraps around at least a portion of a circumfer-
ential surface of the at least one first cyclone,
and the first dust collecting chamber wraps
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around a circumferential surface of the second
dust collecting chamber and at least a portion
of the circumferential surface of the at least one
first cyclone.

41. The multi-cyclone dust collector of claim 40, wherein
the at least one first cyclone is on a center of the
multi-cyclone dust collector.

42. The multi-cyclone dust collector of any of claims 40
and 41, wherein the at least one first cyclone dis-
charges the contaminants in a direction opposite to
the gravity direction and the at least one second cy-
clone discharges the fine contaminants in a direction
opposite to the gravity direction.

43. The multi-cyclone dust collector of any of claims 40
to 42, wherein the at least one first cyclone sucks
the contaminants-laden air into a lower portion and
discharges the semi-clean air through the lower por-
tion and wherein the at least one second cyclone
sucks the semi-clean air into a second lower portion
and then discharges clean air through the second
lower portion.

44. A method of collecting contaminants for a multi-cy-
clone dust collector, comprising:

sucking contaminants-laden air into a lower por-
tion of a first cyclone so as to form the contam-
inants-laden air into a first upwardly whirling air
current inside the first cyclone;
separating contaminants from the contami-
nants-laden air by centrifugal force so as to dis-
charge the contaminants from the first cyclone
in a direction opposite to the gravity direction;
discharging semi-clean air from the first cyclone
in the gravity direction;
sucking the semi-clean air into a second lower
portion of a second cyclone so as to form the
semi-clean air into a second upwardly whirling
air current inside the second cyclone;
separating fine contaminants from the air by
centrifugal force so as to discharge the fine con-
taminants from the second cyclone in a direction
opposite to the gravity direction; and
discharging clean air from the second cyclone
in the gravity direction.
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