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CYCLONE DIRT SEPARATING APPARATUS AND VACUUM
CLEANER HAVING THE SAME

Abstract

A cyclone dirt separating apparatus (100) and a vacuum cleaner having the same
are disclosed. The cyclone dirt separating apparatus (100) comprises a cyclone body
(110) including a first cyclone chamber (111) in which dirt is separated preliminarily from
air drawn in from an exterior by a centrifugal force; and a second cyclone chamber (121)
in which dirt is separated secondarily from the air discharged from the first cyclone
chamber (111); and a dirt collecting case (160) coupled to a lower end of the cyclone
body (110) for collecting the dirt. Also, the cyclone dirt separating apparatus (100)
further comprises a discharge guide duct (150) passed through the cyclone body (110) and
the dirt collecting case (160) and guiding the air discharged from the second cyclone
chamber (121). Therefore, the air discharged through the discharge guide duct (150) is

directly entered to a motor mounting space of the vacuum cleaner.
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CYCLONE DIRT SEPARATING APPARATUS AND VACUUM
CLEANER HAVING THE SAME

Background of the Invention

1. Field of the Invention

The present invention relates to a vacuum cleaner. More particularly, the present
invention relates to a cyclone dirt separating apparatus, which is applicable to a vacuum
cleaner and filters dirt drawn in together with air using a centrifugal force in two or more

steps and a vacuum cleaner with the same.

2. Description of the Related Art

A cyclone dirt separating apparatus has a structure by which a circular air current

is formed in a cyclone chamber to separate the dirt from the air using a centrifugal force,
the dirt is collected and the clean air is discharged to an exterior. Recently, in order to
enhance the dirt collection efficiency, a multi cyclone dirt separating apparatus, which
separates the dirt contained in the air in at least two steps, has been introduced.

FIG. 1 and FIG. 2 are views showing one example of a cyclone dirt separating
apparatus disclosed in Korean Patent Application No. 2003-62520 filed in the name of the
same applicant. FIG, 1 is a schematic perspective view of the upright type vacuum cleaner
to which the multi cyclone dirt separating apparatus is applied and FIG. 2 is an exploded
perspective view of the multi cyclone dirt separating apparatus in FIG 1.

A motor mounting space 23 is provided in a main body 21 of the vacuum cleaner.
A suction nozzle 24 is connected to a lower side of the main body 21 of the vacuum
cleaner and a cyclone mounting section 22 is provided at a center portion of a front side
of the main body 21 of the vacuum cleaner. On the other hand, an air suction passage 25
and an air discharge passage 26 are formed at a rear side of the cyclone mounting section
22 in a substantially vertical direction. Once a multi cyclone dirt separating apparatus 10
is mounted to the cyclone mounting section 22, the air suction passage 25 and the air
discharge passage 26 are in fluid communication with an air inlet tube 11 and an air outlet
tube 12, respectively.

Referring to FIG. 2, the multi cyclone dirt separating apparatus 10 comprises a
first cyclone 13 for preliminanly separating dirt from the drawn-in air and a plurality of
second cyclones 14 at a periphery of the first cyclone 13 for surrounding the first cyclone
13. And, the multi cyclone dirt separating apparatus 10 further comprises an air outlet

port 15 formed at an upper side of the first cyclone 13 and the second cyclones 14; an
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inflowing/outflowing cover 17 communicating air inlet ports 16 of the second cyclones
14 with each other; a cyclone cover 18 provided on the inflowing/outflowing cover 17
and having the air outlet tube 12 formed thereon; and a dirt collecting case 19 for
collecting dirt separated from the air in the first and second cyclones 13 and 14.

An operation of the multi cyclone dirt séparating apparatus 10 and the vacuum
cleaner having the structure as described above is described as follows.

First, once a suction force is generated in the main body 21 of the vacuum
cleaner, the air containing dirt is passed through the suction nozzle 24 and the air suction
passage 25 and then enters the multi cyclone dirt separating apparatus 10 through the air
inlet tube 11.

Air passed through the air inlet tube 11 enters the first cyclone 13 in a tangential
direction. A circular current is formed by the air while the air descends, and large sized
dirt is separated from the air to collect in the dirt collecting case 19. The air from which
the large sized dirt is separated ascends again and is discharged through the air outlet port
15 of the first cyclone 13. The air is then passed through an air passage (not shown) of
the inflowing/outflowing cover 17 and enters each second cyclone 14 through the air inlet
port 16. And, the air in the second cyclone 14 forms a circular current again and descends,
small sized dirt separated from the air is collected in the dirt collecting case19.

The air from which the small sized dirt is separated ascends and is passed
through each discharge passage 17a of the inflowing/outflowing cover 17 and then
collected in the cyclone cover 18. The air is discharged to an exterior of the multi cyclone
dirt separating apparatus 10 via the air outlet tube 12 formed on the cyclone cover 18.
Thereafler, the air is passed through the air discharge passage 26 and the motor mounting
space 23 and then discharged to an exterior of the main body 21 of the vacuum cleaner.

However, the conventional multi cyclone dirt separating apparatus with the
structure as mentioned above has the drawbacks as follows.

First, the air inlet tube 11 through which the air is entered is provided at an upper
side wall of the first and second cyclones 13 and 14, and, in general, the air outlet tube 12
through which the air is discharged is provided at an upper side or a side portion of the
cyclone cover 18 covering the first and second cyclones 13 and 14. However, since the
above structure causes the problems that an entire height of the multi cyclone dirt
separating apparatus 10 is increased, it is hard to design a compact canister type vacuum

cleaner.
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Second, the motor used for the vacuum cleaner, in particular, the upright vacuum
cleaner is very heavy in weight, and so the motor mounting space 23 is provided
generally at a lower side of the main body 21 of the vacuum cleaner. Accordingly, the
motor mounting space 23 is located at a lower side of the cyclone mounting section 22.
On the other hand, since the air outlet tube 12 is placed at an upper side of the multi
cyclone dirt separating apparatus 10, the air discharging passage 26 communicating the
motor mounting space 23 with the air outlet tube 12 should have a long length. Due to
this constitution, a loss of suction force generated in the motor mounting space 23 is
increased, and so a pressure loss is increased. Also, an inner structure of the main body

21 of the vacuum cleaner becomes complicated.

Object of the Invention

It is an object of the present invention to overcome or ameliorate some of the
disadvantages of the prior art, or at least to provide a useful alternative.

Summary of the Invention

The present invention preferably provides a cyclone dirt separating apparatus
having a compact structure constituted by improving a discharging passage through which
air discharged from a cyclone dirt separating apparatus enters a motor mounting space.
Also, the present invention preferably provides an improved vacuum cleaner, which has a
simple structure and a reduced pressure loss obtained by applying the cyclone dirt
separating apparatus.

According to one embodiment proposed to achieve the above-described aspect,
there is preferably provided a cyclone dirt separating apparatus, comprising a cyclone
body including a first cyclone chamber in which dirt is separated preliminarily from air
drawn from an exterior by a centrifugal force; and a second cyclone chamber in which
dirt is separated secondarily from the air discharged from the first cyclone chamber; a dirt
collecting case coupled to a lower end of the cyclone body for collecting the dirt
separated from the air; and a discharge guide duct passing through the cyclone body and
the dirt collecting case, the discharging guide duct guiding the air discharged from the
second cyclone chamber to a motor mounting space.

It is preferable that the discharge guide duct penetrates through a side of the
cyclone body and penetrates through the dirt collecting case in the substantially vertical

direction.
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Further, it is preferable that a lower end of the discharge guide duct contacts an
inlet of a motor mounting space of a vacuum cleaner through a lower end thereof.

On the other hand, the cyclone dirt separating apparatus further preferably
comprises an inflowing/outflowing cover provided at an upper end of the cyclone body
and provided with inflow guide passages for guiding the air discharged from the first
cyclone chamber to the second cyclone chamber and the outflow guide passages for
discharging the air in the second cyclone chamber to an exterior; and a cyclone cover
provided on the inflowing/outflowing cover for gathering the air discharged from the
outflow guide passages, wherein it is preferable that the inflowing/outflowing cover has a
guide duct inlet for making the air gathered in the cyclone cover enter the discharge guide
duct.

It is preferable that the discharge guide duct comprises a first guide duct passing
through the cyclone body in a substantially vertical direction and communicating with the
guide duct inlet and a second guide duct passing through the dirt collecting case in a
substantially vertical direction and communicating the first guide duct.

The cyclone body has the first cyclone chamber provided at a center portion
thereof, the second cyclone chambers are disposed at a periphery of the first cyclone
chamber at regular intervals, and the first guide duct is formed at a region at which the
second cyclone chambers are not provided.

In addition, the cyclone dirt separating apparatus may further comprise an inlet
port passed through the cyclone body in a substantially horizontal direction to make the
exterior air enter to the first cyclone chamber, the inlet port being formed at a side of the
first guide duct.

Further, a flow direction of the air in the inlet port is substantially perpendicular
to a flow direction of the air in the first guide duct.

According to another embodiment proposed to achieve the above-described
aspect, there is preferably provided a cyclone dirt separating apparatus comprising: a
cyclone body including a cyclone chamber in which dirt is separated from entered air; an
inlet port through which the exterior air enters the cyclone chamber; and an outlet port
through which the air is discharged from the cyclone chamber; a dirt collecting case
coupled to a lower end of the cyclone body for collecting the dirt separated from the air;
and a discharge guide duct passing through the cyclone body and the dirt collecting case
in a substantially vertical direction, the discharging guide duct guiding the air discharged

from the outlet port to a lower end of the dirt collecting case.
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Here, a lower end of the discharge guide duct contacts with an inlet of a motor
mounting space of a vacuum cleaner.

The cyclone dirt separating apparatus further preferably comprises a cover unit
provided at an upper end of the cyclone body, wherein the cover unit has a guide duct
inlet for making the air discharged from the outlet port enter the discharge guide duct.

According to a further embodiment proposed to achieve the above-described
aspect, there is preferably provided a vacuum cleaner comprising: a cyclone mounting
section, a main body including a motor mounting space installed at a lower end of the
cyclone mounting section, a suction nozzle coupled with the main body and a cyclone dirt
separating apparatus mounted attachably/detachably to the cyclone mounting section.

The cyclone dirt separating apparatus preferably comprises: a cyclone body
including a first cyclone chamber in which dirt is separated preliminarily from air drawn
in through the suction nozzle by a centrifugal force; and a plurality of second cyclone
chambers disposed at a periphery of the first cyclone chamber for centrifugally separating
dirt from the air discharged from the first cyclone chamber; a dirt collecting case coupled
to a lower end of the cyclone body for collecting the dirt separated from the air; and a
discharge guide duct passing through the cyclone body and the dirt collecting case, the
discharging guide duct guiding the air discharged from the second cyclone chamber such

that the air directly enters the motor mounting space.

Brief Description of the Drawing Figures

The above aspect and other features of the present invention will become more
apparent by describing in detail exemplary embodiments thereof with reference to the
attached drawing figures, wherein;

FIG. 1 is a schematic perspective view of an upright-type vacuum cleaner having
amulti cyclone dirt separating apparatus according to the related art;

FIG 2 is an exploded perspective view of the multi cyclone dirt separating
apparatus in FIG 1;

FIG 3 is a perspective view of a multi cyclone dirt separating apparatus in
accordance with an exemplary embodiment of the present invention;

FIG 4 is an exploded perspective view of the multi cyclone dirt separating
apparatus in FIG 3;

FIG 5 is a plane view of a cyclone body in FIG. 4; and
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FIG 6 is a perspective view of an upright-type vacuum cleaner having the multi
cyclone dirt separating apparatus in accordance with the exemplary embodiment of the

present invention.

Detailed Description of the Exemplary Embodiments

Hereinafter, a cyclone dirt separating apparatus and a vacuum cleaner using the
same according to the preferred embodiment of the present invention will be described in
detail with reference to the accompanying drawing figures.

In the following description, same drawing reference numerals are used for the
same elements even in different drawings. The matters defined in the description such as
a detailed construction and elements are nothing but the ones provided to assist in a
comprehensive understanding of the invention. Thus, it is apparent that the present
invention can be carried out without those defined matters. Also, well-known functions
or constructions are not described in detail since they would obscure the invention in
unnecessary detail.

FIG 3 is a perspective view of a multi cyclone dirt separating apparatus in
accordance with an exemplary embodiment of the present invention, FIG 4 is an
exploded perspective view of FIG 3 and FIG. 5 is a plane view of a cyclone body in FIG
4,

Referring to FIG 3 to FIG 5, a multi cyclone dirt separating apparatus 100
comprises a cyclone body 110 including a first cyclone chamber 111 and second
chambers 121 separating dirt from air drawn in from an exterior in two steps; an
inflowing/outflowing cover 130 and a cyclone cover 140 coupled with an upper end of
the cyclone body 110; and a dirt collecting case 160 coupled with a lower portion of the
cyclone body 110. The multi cyclone dirt separating apparatus 100 further comprises a
discharge guide duct 150 for guiding air discharged from the second cyclone chambers
121 toward a lower end of the dirt collecting case 160.

The first cyclone chamber 111 is provided at a center of the cyclone body 110,
the air and the dirt drawn in from the exterior produce a whirlpool air current and are
separated from each other by centrifugal force in the first cyclone chamber. The first
cyclone chamber 111 comprises a cylindrical first chamber outer wall 112 and an air
outlet port 113 through which the air is discharged. The chamber outer wall 112 has an
upper portion that is penetrated to form an inlet port 115 so that the exterior air flows in

the first cyclone chamber 111 through the inlet port 115. The inflowing air is rotated
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along a guide member 114 and descends in the first cyclone chamber 114. At this time,
the centrifugal force is applied relatively to the dirt which is heavier than the air so that
the dirt is concentrated and flows on an inner surface of the first chamber outer wall 112,
and the dirt is finally collected in the dirt collecting case 160. Since the relative light air
receives a small centrifugal force, the air is gathered at a central portion of the first
cyclone chamber 111 to produce a whirlwind, and so the air ascends and produces a
discharging air current toward the air outlet port 113 and the air is then discharged. Since
the dirt may be flow backward by the ascending current of the air, a grill member 116 is
provided at a lower end side of the air outlet port 113 for preventing the dirt from flowing
backward.

The cyclone body 110 also comprises a second chamber outer wall 122 having a
certain thickness and surrounding the first chamber outer wall 112 and a plurality of
second cyclone chambers 121 formed in the second chamber outer wall 122 for
secondarily separating the dirt from the air discharged from the first cyclone chamber 111.
Unlike the first chamber outer wall 112, as shown in the drawings, the second chamber
outer wall 122 dos not have a cylindrical shape. One side of the second chamber outer
wall 122 is penetrated in the radial direction to form the outlet port 115. The second
cyclone chamber 121 is not provided at a predetermined area at which the outlet port 115
is formed. The air flowing into the second cyclone chambers 121 through an air inlet port
123 is rotated and produces a descending air current, and small dirt is separated from the
air and then collected in the dirt collecting case 160. The air separated by the centrifugal
force as described above again produces an ascending air current and is discharged from
the second cyclone chambers 121 through outflow guide passages 132 of the
inflowing/outflowing cover 130.

The inflowing/outflowing cover 130 is provided with inflow guide passages 131
and the outflow guide passages 132. The air discharged from the first cyclone chamber
111 through the air outlet port 113 collides with an upper end of the inflowing/outflowing
cover 130 and flows in the air inlet 123 along the plurality of inflow guide passages 131.
When the inflowing/outflowing cover 130 is coupled with the cyclone body 110, some
portion of each outflow guide passage 132 is inserted in the corresponding second
cyclone chamber 121. Accordingly, the air and dirt are separated from each other in the
second cyclone chambers 121 and the air is then discharged through the outflow guide
passages 132.
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The cyclone cover 140 is provided at an upper side of the inflowing/outflowing
cover 130. The air discharged through the plurality of outflow guide passages 132 is
gathered in the cyclone cover 140, and the air gathered in the cyclone cover 140 flows
again in the discharge guide duct 150 through a guide duct inlet 154 of the
inflowing/outflowing cover 130.

The discharge guide duct 150 guides the air discharged from the second cyclone
chambers 121 to a lower end of the dirt collecting case 160. The discharge guide duct
150 comprises a first guide duct 151 provided in the second chamber outer wall 122, a
second guide duct 153 provided in the duct collecting case 160 and a guide duct inlet 154
formed at the inflowing/outflowing cover 130. Here, the second chamber outer wall 122
and the dirt collecting case 160 are penetrated by the first guide duct and the second guide
duct in a substantially vertical direction, respectively.

The first guide duct 151 communicates with the guide duct inlet 154 having an
upper end formed on the inflowing/outflowing cover 130. The first guide duct 151 is
formed at a region of the second chamber outer wall 122 at which the second cyclone
chamber 12 is not formed and disposed at one side of the inlet port 115. As shown in FIG
5, the second chamber outer wall 122 is penetrated by the inlet port 115 in the
substantially horizontal direction and penetrated by the guide duct inlet 154 in the
substantially vertical direction. Accordingly, a flow of the air flown in the inlet port 115
and a flow of the air flown in the first guide duct 151 meet at angles of between about 80°
to about 100°, and preferably, at an angle of about 90°. An upper end of the second guide
duct 153 contacts a lower end of the first guide duct 151, and a lower end contacts an inlet
230a of a motor mounting space 230 (see FIG. 6) installed at a main body 210 of the
vacuum cleaner.

The air discharged from the plurality of second cyclone chambers 121 is flowing
from each outflow guide passage 132 and then collected in the cyclone cover 140.
Thereafter, the collected air collides with an upper end of the cyclone cover 140 and then
flown in the guide duct inlet 154. The air is passed through the first and second guide
ducts 151 and 153 and discharged to an exterior of the multi cyclone dirt separating
apparatus 100.

According to the multi cyclone dirt separating apparatus 100 of the present
invention as described above, the discharge guide duct 150 is provided in the second
chamber outer wall 122 and the dirt collecting case 160 in the substantially vertical

direction and the air discharged from the plurality of second cyclone chambers 121 is
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guided toward the discharge guide duct 150 so that the air is discharged toward a lower
end of the dirt collecting case 160. In the conventional multi cyclone dirt separating
apparatus as shown in FIG. 1, the air discharging tube 12 is provided at an upper portion
or a side portion of the cyclone cover 18 so that an entire height of the multi cyclone dirt
separating apparatus is increased. However, the present invention can embody the multi
cyclone dirt separating apparatus having the desired compact structure. According to the
present invention, there is the effect that a structure of the vacuum cleaner becomes
simple. The detailed description thereon is as follows.

FIG. 6 shows an upright-type vacuum cleaner having the multi cyclone dirt
separating apparatus in accordance with the embodiment of the present invention. As
shown in the drawing, the multi cyclone dirt separating apparatus 100 is provided
attachably/detachably at a cyclone mounting section 220 formed on the main body 210 of
the vacuum cleaner. And, the motor mounting space 230 in which the motor, used as a
suction force generating means, is installed at a lower side of the cyclone mounting
section 220. In general, the motor mounting space 230 is provided at a lower side of the
main body 210 of the vacuum cleaner since the motor is heavy in weight. An air suction
passage 250 is formed at a rear side of the cyclone mounting section 220, an air suction
nozzle 240 is in fluid communication with the inlet port 115 of the multi cyclone dirt
separating apparatus 100 by the air suction passage.

As shown in FIG. 6, once the multi cyclone dirt separating apparatus 100 is
mounted to the cyclone mounting section 220, a lower end of the discharge guide duct
150 is in fluid communication with the motor mounting space 230. As described above,
the dirt is removed from the air entered in the multi cyclone dirt separating apparatus 100
through the inlet port 115, the air from which the dirt is removed flows in the discharge
guide duct 150, and then is discharged from a lower end of the dirt collecting case 160.
The discharged air enters directly in the motor mounting space 230 of the main body 210
of the vacuum cleaner. Here, a direct entrance of the air to the motor mounting space 230
means that the air is not passed through a separate flow passage, but enters directly to the
motor mounting space. Accordingly, there is no need to form the air discharge passage 26
(see FIG. 1) for guiding the air discharged from the conventional multi cyclone dirt
separating apparatus to the motor mounting space 230 or a length of the air discharge
passage 26 can be minimized. Consequently, an inner structure of the main body 210 of
the vacuum cleaner becomes simple and a loss of the suction force in the flow passage

can be reduced to a minimum.
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In the above, the multi cyclone dirt separating apparatus is described as one
example. However, the present invention is not necessarily limited thereto. That is, it
goes without saying that the present invention is applicable to a single cyclone dirt
separating apparatus. In this case, the cyclone body comprises a cyclone chamber for
centrifuging dirt from the entered air, an inlet port such as a suction port for making
exterior air enter to the cyclone chamber and an air outlet port for discharging the air
which does not contain the dirt from the cyclone chamber. And, the dirt collecting case is
combined with a lower side of the cyclone body. And, the discharge guide duct is passed
through the cyclone body aﬁd the dirt collecting case in a substantially vertical direction,
and so the air discharged from the outlet port is guided to a lower end of the dirt
collecting case. The single cyclone dirt separating apparatus having the above
constitution can provide the effects which are the same as those embodied by using the
multi cyclone dirt separating apparatus as described above.

On the other hand, this embodiment only shows an example that the cyclone dirt
separating apparatus is applied to the upright type vacuum cleaner, it goes without saying
thatthe present invention is not limited thereto and can be applicable to the canister type
vacuum cleaner.

According to the present invention, as described above, the air from which the
dirt is separated is passed through an interior of the cyclone dirt separating apparatus in a
substantially vertical direction and then discharged from a lower end of the dirt collecting
case to the motor mounting space of the vacuum cleaner, and so a height of the cyclone
dirt separating apparatus is decreased, an inner structure of the vacuum cleaner becomes
simple and a loss of pressure can be reduced.

While the invention has been shown and described with reference to certain
embodiments thereof, it will be understood by those skilled in the art that various changes
in form and details may be made therein without departing from the spirit and scope of

the invention as defined by the appended claims.
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The claims defining the invention are as follows:

1. A cyclone dirt separating apparatus comprising:

a cyclone body including a first cyclone chamber and a second cyclone chamber,
the first cyclone chamber preliminarily separating dirt from air drawn in from an exterior
by a centrifugal force, and the second cyclone chamber secondarily separating dirt from
the air discharged from the first cyclone chamber;

a dirt collecting case coupled to a lower end of the cyclone body, the dirt
collecting case collecting the dirt separated by the first and second cyclone chambers; and

a discharge guide duct passing through the cyclone body and the dirt collecting
case, the discharging guide duct guiding the air discharged from the second cyclone
chamber toward a motor mounting space.

2. The cyclone dirt separating apparatus according to claim 1, wherein the
discharge guide duct penctrates through a side of the cyclone body and the dirt collecting
case in a substantially vertical direction.

3. The cyclone dirt separating apparatus according to claim 2, wherein the
discharge guide duct has a lower end that contacts an inlet of the motor mounting space.

4. The cyclone dirt separating apparatus according to claim 3, further
comprising:

an inflowing/outflowing cover provided at an upper end of the cyclone body, the
inflowing/outflowing cover having inflow guide passages for guiding the air discharged
from the first cyclone chamber to the second cyclone chamber and having outflow guide
passages for discharging the air in the second cyclone chamber to an exterior; and

. cyclone cover provided on the inflowing/outflowing cover for gathering the air
discharged from the outflow guide passages,

wherein the inflowing/outflowing cover has a guide duct inlet for making the air
gathered in the cyclone cover enter the discharge guide duct.

5. The cyclone dirt separating apparatus according to claim 4, wherein the
discharge guide duct comprises a first guide duct passing through the cyclone body in a
substantially vertical direction and communicating with the guide duct inlet, and a second
guide duct passing through the dirt collecting case in a substantially vertical direction and
communicating with the first guide duct.

6. The cyclone dirt separating apparatus according to claim 5, wherein the
cyclone body has the first cyclone chamber provided at a center portion thereof, the

second cyclone chambers are disposed at a periphery of the first cyclone chamber at
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regular intervals, and the first guide duct is formed at a region at which the second
cyclone chambers are not provided.

7. The cyclone dirt separating apparatus according to claim 6, further
comprising an inlet port passed through the cyclone body in a substantially horizontal
direction to make the exterior air enter the first cyclone chamber, the inlet port being
formed at a side of the first guide duct.

8. The cyclone dirt separating apparatus according to claim 7, wherein the
air in the inlet port has a flow direction that is substantially perpendicular to a flow
direction of the air in the first guide duct.

9. A cyclone dirt separating apparatus comprising:

a cyclone body including a cyclone chamber in which dirt is separated from
drawn-in air, an inlet port through which the drawn-in air enters the cyclone chamber, and
an outlet port through which the drawn-in air is discharged from the cyclone chamber;

a dirt collecting case coupled to a lower end of the cyclone body for collecting
the dirt separated from the drawn-in air; and

a discharge guide duct passing through the cyclone body and the dirt collecting
case in the substantially vertical direction, the discharging guide duct guiding the air
discharged from the outlet port to a lower end of the dirt collecting case.

10. The cyclone dirt separating apparatus according to claim 9, wherein the
discharge guide duct has a lower end that contacts an inlet of a motor mounting space of a
vacuum cleaner through a lower end thereof.

11. A vacuum cleaner comprising:

a cyclone mounting section;

a main body including a motor mounting space installed at a lower end of the
cyclone mounting section; and

a suction nozzle coupled with the main body and a cyclone dirt separating
apparatus mounted attachably/detachably to the cyclone mounting section, wherein the
cyclone dirt separating apparatus comprises

a cyclone body including a first cyclone chamber and a plurality of second
cyclone chambers, the first cyclone chamber preliminarily separating dirt from air drawn
in through the suction nozzle by a centrifugal force, the plurality of second cyclone
chambers being disposed at a periphery of the first cyclone chamber for centrifugally

separating dirt from the air discharged from the first cyclone chamber;
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a dirt collecting case coupled to a lower end of the cyclone body for collecting
the dirt separated from the air; and

a discharge guide duct being passed through the cyclone body and the dirt
collecting case, the dischargiﬁg guide duct guiding the air discharged from the plurality of
second cyclone chambers such that the air directly enters the motor mounting space.

12. The vacuum cleaner according to claim 11, wherein the cyclone dirt
separating apparatus further comprises:

an inflowing/outflowing cover provided at an upper end of the cyclone body and
provided with inflow guide passages for guiding the air discharged from the first cyclone
chamber to the plurality of second cyclone chambers and provided with outflow guide
passages for discharging the air in the plurality of second cyclone chambers to an exterior;
and

a cyclone cover provided on the inflowing/outflowing cover for gathering the air
discharged from the outflow guide passages,

wherein the inflowing/outflowing cover has a guide duct inlet for making the air
gathered in the cyclone cover enter the discharge guide duct.

13. The vacuum cleaner according to claim 12, wherein the discharge guide
duct comprises a first guide duct passing through the cyclone body in a substantiaily
vertical direction and communicating with the guide duct inlet and a second guide duct
passing through the dirt collecting case in a substantially vertical direction and
communicating with the first guide duct.

14. A cyclone dirt separating apparatus, substantially as herein described
with reference to Figures 3 to 6.

15. A vacuum cleaner, substantially as herein described with reference to
Figures 3 to 6.

Dated 31 March, 2006
Samsung Gwangju Electronics Co., Ltd.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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