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MULTI-CYCLONE DUST SEPARATING APPARATUS

Abstract

A multi-cyclone dust separating apparatus (100) has a main cyclone (200)
comprising one or more cyclones, a sub cyclone (300) comprising one or more cyclones,
and being arranged around a part of the main cyclone (200) in parallel relation, and a dust
collecting casing (400) provided to enclose the main and the sub cyclones (200, 300), and
collects dust as the dust is separated from the air in the main and the sub cyclones (200,
300). At least a part of the dust collecting casing (400) enclosing the main cyclone (200)

1s formed 1n a half-circular shape.
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MULTI-CYCLONE DUST SEPARATING APPARATUS

Background of the Invention

1. Field of the Invention

The present invention relates to a dust separating apparatus for use in a vacuum
cleaner, which draws in air and dust from a surface being cleaned, separates dust from the
air and discharges clean air. More particularly, the present invention relates to a multi-
cyclone dust separating apparatus, which centrifuges dust from air by plurality of stages.
2. Description of the Related Art

Various types of dust separating apparatuses have been employed in vacuum
cleaners. Among these, a cyclone type dust separating apparatus, which is easy to use
and almost permanently usable, is rapidly replacing disposable dust bag or dust filter dust
separating apparatuses. FIG. 1 is a perspective view of a canister type vacuum cleaner,
which employs a cyclone type dust separating apparatus.

Refem’ng to FIG. 1, a vacuum cleaner 10 generally includes a cleaner body 11
which is divided into a motor driving chamber 12 where a motor (not shown) is installed,
and a cyclone mount chamber 13 where a cyclone dust separating apparatus 30 is
installed, a suction nozzle 21, an extension hose 22, and a flexible hose 23. The vacuum
cleaner 10 generates suction force by driving the motor (not shown), and draws in dust
and air into the cleaner body 11 through the suction nozzle 21, extension hose 22, and
flexible hose 23. The vacuum cleaner 10 then separates dust from the drawn-in air using
the cyclone dust separating apparatus 30, and collects the separated dust. The clean air is
discharged out via the motor driving chamber 12.

The cyclone dust separating apparatus 30 induces a whirling air current in the
drawn-in air, and thus the dust is separated from the air by the centrifugal force of the
whirling air. Meanwhile, the general practice is that a cyclone body 31 of the cyclone
dust separating apparatus 30 is formed in cylindrical shape, and air inlet 33 and outlet (not
shown) are provided near the upper end of the cyclone body 31. The air inlet 33 is in
fluid communication with the flexible hose 23 via the inlet port 14, and the air outlet (not
shown) is in fluid communication with the motor driving chamber 12 via an outlet port
15. A dustbin 32 is provided to the lower part of the cyclone body 31 to hold dust
separated from the air, and is generally formed in a cylindrical shape to correspond to the
shape of the cyclone body 31. In other words, a conventional cyclone dust separating
apparatus 30 overall has a cylindrical configuration.

Accordingly, as shown in FIG. 2, a dead space S is generated between the

cyclone dust separating apparatus 30 and the cyclone mount chamber 13 housing the

1
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cyclone dust separating apparatus 30. In order to corresponding to the shape of the motor,
the motor driving chamber 12 is usually square in section, while the adjoined cyclone
mount chamber 13 is approximately half circle in section. Because the cyclone dust
separating apparatus 30 has cylindrical shape, such different shape of the cyclone mount
chamber 13 and the cyclone dust separating apparatus 30 inherently causes one or more
dead spaces S therebetween, Meanwhile, the cyclone dust separating apparatus 30 has a
limited height to be employed in the cyclone mount chamber 13, and thus, the dustbin 32
has a limited height too. As a result, dust capacity is limited.

A multi-cyclone dust separating apparatus has recently been introduced, which
filters dust by more than two stages and, thus, improves dust collecting efficiency. One
example of such multi-cyclone dust separating apparatus is disclosed in W0O02/067755
and WO02/067756 to Dyson Ltd. According to the above patents, upstream cyclone as
the first cyclone and downstream cyclone as the second cyclone are arranged in vertical
arrangement, which requires height of the cyclone dust separating apparatus to extend.
This limits the application of the multi-cyclone dust collecting apparatus to upright type
vacuum cleaners. In other words, the multi-cyclone dust separating apparatus cannot be
efficiently applied to canister type vacuum cleaners for home use. Additionally, as the
entire path for air of the cyclone dust collecting apparatus is long, loss of suction force
increases.

In order to overcome such shortcomings of the conventional arts, the same
Applicant as the present application has developed a multi-cyclone dust separating
apparatus as disclosed in Korean Patent No. 0554237. In the above patent, the multi-
cyclone dust separating apparatus is provided with a plurality of second cyclones, which
are arranged around the first cyclone. Therefore, the overall height of the multi-cyclone
dust separating apparatus decreases, and dust collecting efficiency increases. However,

compacter vacuum cleaners are still required.

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 altemative.
Summary of the Invention
The present invention preferably provides an improved multi-cyclone dust
separating apparatus capable of utilizing dead spaces in the cleaner body, and increasing
dust collecting capacity of a small-size vacuum cleaner.
The present invention preferably provides a multi-cyclone dust separating

apparatus which has a compact size, but can provide improved dust collecting efficiency.
2
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The present invention at least in a preferred embodiment can substantially be
achieved by providing a muiti-cyclone dust separating apparatus including a main cyclone
comprising one or more cyclones, a sub cyclone comprising one or more cyclones, and
being arranged around a part of the main cyclone in parallel relation, and a dust collecting
casing provided to enclose the main and the sub cyclones, and collects dust as the dust is
separated from the air in the main and the sub cyclones. At least a part of the dust
collecting casing enclosing the main cyclone may be formed in a half-circular shape.

At least a part of the dust collecting casing enclosing the sub cyclone may be
formed in a square shape with one side open.

The dust collecting casing preferably comprises a first half-circular wall
enclosing the main cyclone, a second wall enclosing the sub cyclone and connecting to
one and the other ends of the first half-circular wall, and a third wall connecting the
second wall.

The first half-circular wall may be formed of a transparent material.

The first, the second and the third walls may be formed integrally with each
other.

The sub cyclone comprises a plurality of cyclone cones of different sizes.

The plurality of cyclone cones may be arranged along the inner circumference of
the second and the third walls in a row.

The plurality of cyclone cones preferably comprises one or more first cyclone
cones, and one or more second cyclone cones in size smaller than the first cyclone cones.

The first and the second cyclone cones may each be formed in a conical
configuration, which has narrower diameter toward the upper end, and the first cyclone
cones have the same height as the main cyclone.

The main cyclone preferably comprises a main air inlet at a lower end through
which an external air is drawn, and a main air outlet at a lower end through which the air
of the main cyclone is discharged.

The main air inlet and the main air outlet may be formed on the same plane.

The first and the second cyclone cones preferably comprise first and second cone
inlets at lower ends, through which the air discharged out of the main air outlet is
branched off and drawn, with the first and the second cone inlets being formed such that
entrance gates thereof being on the same plane.

The main air outlet of the main cyclone and the first and the second cone inlets

of the firs and the second cyclones may be formed on the same plane.
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The dust collecting casing preferably comprises a partition for dividing the dust
collecting chamber into a main chamber to collect the separated dust of the main cyclone,
and a sub chamber to collect the separated dust of the sub cyclone.

An upper cover may be further provided for detachably connecting to the upper
end of the dust collecting casing.

Upon mounting to the upper end of the dust collecting casing, the upper cover
may form a dust outlet in cooperation with the upper end of the main cyclone, and
comprise a backflow preventive member for preventing the dust of the main dust
collecting chamber from flowing back into the main cyclone, and a sealing member
connecting to the upper end of the partition and isolating the main dust collecting
chamber from the sub dust collecting chamber.

A lower cover unit may be further provided, with being coupled to the lower end
of the dust collecting casing to guide the air of the main cyclone into the sub cyclone.
The lower cover unit includes an air inlet port for drawing in external air into the main
cyclone, and an air outlet port for discharging the air of the sub cyclone to the outside.

According to one aspect of the present invention, a multi-cyclone dust separating
apparatus preferably includes a main cyclone for drawing in external air and separating
dust from the drawn air using centrifugal force, the main cyclone comprising one or more
cyclones, and a sub cyclone for drawing in the air discharged from the main cyclone and
separating minute dust using centrifugal force. The sub cyclone comprises a plurality of
cyclones, and at least one of the plurality of cyclones of the sub cyclone may have
different size from the others.

Said one or more cyclones of the main cyclone and said one or more cyclones of
the sub cyclone draw in the external air through the lower part, discharge dust of the
drawn air through the upper part, and then discharge the dust-removed air through the
lower part.

At least one of the cyclones of the sub cyclone may have the uppermost end of
smaller diameter than the uppermost ends of the other cyclones.

At least one of the cyclones of the sub cyclone may be shorter than the others.

The main cyclone and the sub cyclone may be arranged in parallel, and said one
or more cyclones of the main cyclone may be formed in substantially cylindrical
configuration, and said one or more cyclones of the sub cyclone may be formed in a

substantially conical configuration.
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Brief Description of the Drawings

The above aspects and features of the present invention will be more apparent by
describing certain embodiments of the present invention with reference to the
accompanying drawings, in which:

FIG. 1 is a perspective view of a vacuum cleaner employing a conventional
cyclone dust-separating apparatus;

FIG. 2 is a schematic top plan view of a body of the vacuum cleaner of FIG. 1,

FIG. 3 is a perspective view of a multi-cyclone dust separating apparatus
according to an embodiment of the present invention;

FIG. 4 is an exploded perspective view of the multi-cyclone dust separating
apparatus of FIG. 3;

FIG. 5 is a perspective view showing a cyclone body in a partially-cut dust
collecting casing of FIG. 4,

FIG. 6 is a bottom perspective view of the cyclone body of FIG. 5;

FIG. 7 is a perspective view of a vacuum cleaner body employing a multi-
cyclone dust separating apparatus according to an embodiment of the present invention;
and

FIGS. 8 and 9 are partially-cut views of a multi-cyclone dust separating

apparatus to explain the operations according to an embodiment of the present invention.

Detailed Description of the Exemplary Embodiments

Certain embodiments of the present invention will be described in greater detail
with reference to the accompanying drawings.

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.

Referring to FIGS. 3 and 4, a multi-cyclone dust separating apparatus 100
includes a cyclone body 110, an upper cover 500, and a lower cover unit 600.

The cyclone body 110 includes a main cyclone 200, a sub cyclone 300, and a
dust collecting casing 400. The main cyclone 200 centrifuges dust from the air drawn
from outside. More specifically, the main cyclone 200 filters relatively large dust from

the air. The sub cyclone 300 secondly centrifuges dust from the air drawn from the main

5
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cyclone 200. That is, the sub cyclone 300 filters relatively minute dust, which is too
small to be filtered in the main cyclone 200. The dust collecting casing 400 forms the
outer part of the cyclone body 110, and has a dust collecting chamber 450, which collects
dust from the main cyclone 200 and the sub cyclone 300.

Referring to FIGS. 5 and 6, the main cyclone 200 includes a main air inlet 210, a
main air outlet 220, and an outer chamber wall 230, which forms the cyclone chamber.

As shown, the main air inlet 210 and the main air outlet 220 are formed on the
lower end of the main cyclone 200. The outer chamber wall 230 takes on a substantially
cylindrical configuration to induce whirling air current from the drawn air containing
dust, and has a slightly lower height than the dust collecting casing 400. An air outlet
pipe 240 is formed approximately at the center of the outer chamber wall 230 and to a
predetermined height. The air outlet pipe 240 is in fluid communication with the main air
outlet 220. An upwardly inclining spiral air guide 250 is continuously formed along the
outer side of the air outlet pipe 240 and along the inner side of the outer chamber wall 230
to induce upwardly moving air from the air drawn through the main air inlet 210.
Accordingly, air drawn through the main air inlet 210 is guided along the upwardly
inclining spiral air guide 250 to form an upwardly moving current. In this process, dust is
separated from the air within the outer chamber wall 230 and the clean air is discharged
out via the air outlet pipe 240 and the main air outlet 220.

As shown, the main cyclone 200 has, at its lower end, the main air inlet 210 and
the main air outlet 220 in parallel relation with the main air inlet 210. Both the main air
inlet 210 and the main air outlet 220are on the same plane. According to one aspect of
the present invention, the main cyclone 200 has the air drawing and discharging structure
at its lower end.

One main cyclone 200 is employed in this particular embodiment of the present
invention. However, one will understand that this should not be considered as limiting.
For example, two cyclones may well be employed.

Referring to FIGS. 5 and 6, the sub cyclone 300 is arranged in parallel relation
with the main cyclone 200, and includes at least one cyclone cone. It is more preferable
to provide a plurality of cyclone cones, and still more preferable to have a plurality of
cyclone cones of different sizes. The sub cyclone 300 includes one or more first cyclone
cones 310, and one or more second cyclone cones 320. In this particular embodiment,
there are two first cyclone cones 310 and four second cyclone cones 320 arranged. The
second cyclone cone 320 has a smaller size than the first cyclone cone 310. The ‘size’

may refer to the height or diameter of the cyclone cone.
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By arranging the first cyclone cones 310 and the second cyclone cones 320 of
different sizes, and by properly arranging the first cyclone 310 and the second cyclone
320 according to the size or shape of the allowed space, dust collecting efficiency is
improved and maximum space utilization can be provided.

Although not shown, a third cyclone cone, which is smaller in size than the
second cyclone cone 320, may additionally be employed. In this particular embodiment
of the present invention, there are four second cyclone cones 320 employed. However,
the number of second cyclone cones 320 can be varied according to the shape or size of
the dust collecting casing 400. For example, two second cyclone cones 320 and two third
cyclone cones may be employed.

Both the first cyclone cone body 311 and the second cyclone cone body 321 are
open at upper and lower ends, and each has the conical configuration, which has a
gradually decreasing diameter toward the upper end 311a. First and second cone inlets
312 and 322 are formed on lower ends of the first cyclone body 311 and the second
cyclone cone body 321, respectively. As shown, the first and the second cone inlets 312
and 322 may be formed on the approximately same plane. The air is discharged from the
main air outlet 220 of the main cyclone 200, and distributed to enter through the first and
the second cone inlets 312 and 322. The distributed air is drawn into the first and the
second cyclone cones 310 and 320, respectively. The drawn air forms a whirling current
inside the first and the second cyclone cones 310 and 320, thus shedding dust by the
centrifugal force of the whirling air. The separated dust is discharged through the upper
ends 311a and 321a of the first and second cyclone cone bodies 311 and 321, and clean
air descends and flows out of the first and the second cyclone cones 310 and 320.

As shown, the first and the second cone inlets 312 and 322 are arranged on the
same plane as the main air outlet 220 of the main cyclone 200. Accordingly, the shortest
path of the air can be provided from the main cyclone 200 to the first and the second
cyclone cones 310 and 320, respectively. As the path of air shortens, loss of suction force
can be minimized.

Referring back to FIG. 4, the dust collecting casing 400 is arranged to surround
the main cyclone 200 and the sub cyclone 300. The dust collecting casing 400 has a dust
collecting chamber 450 which collects dust which is separated in the main cyclone 200
and the sub cyclone 300. The dust collecting chamber 450 includes a main dust
collecting chamber 451 to receive dust which is separated in the main cyclone 200, and a
sub dust collecting chamber 4352 to receive dust, which is separated in the first and the

second cyclone cones 310 and 320 of the sub cyclone 300.
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The dust collecting casing 400 includes a first wall 410 extending around a part
of the main cyclone 200 and forming a part of the main dust collecting chamber 451, a
pair of second walls 420, and a third wall 430 extending around a part of the sub cyclone
300 and forming a part of the sub dust collecting chamber 452. The second and the third
walls 420 and 430 may form an approximately square space therewithin that has one side
open.

The first wall 410 is approximately half circle in section. A handle 460 may be
formed on the outer side of the first wall. Each second wall 420 may be connected to an
end of the first wall 410, and the third wall 430 may connect the second walls 420 to one
another. Accordingly, the length of the third wall 430 is approximately same as the
distance between one and the other ends of the first wall 410. The first wall 410, the
second walls 420, and the third wall 430 may be formed integrally with each other for the
convenience of manufacture.

The dust collecting casing 400 may include a partition 440 to divide the dust
collecting chamber 450 therewithin into the main dust collecting chamber 451 and the sub
dust collecting chamber 452. As a result, the main dust collecting chamber 451 is formed
by the first wall 410 and the partition 440, and the sub dust collecting chamber 452 is
formed by the second walls 420, the third wall 430 and the partition 440.

The partition 440 is a half circle in section and at a predetermined distance away
from the outer chamber wall 230 of the main cyclone 200. Both ends 441 of the partition
440 are partially bent and connected to the first wall 410 for the convenience of assembly
and manufacture. The main cyclone 200 filters relatively large particles of dust, while the
sub cyclone 300 filters relatively minute particles of dust. Therefore, it is more
advantageous to form the main dust collecting chamber 451 larger than the sub dust
collecting chamber 452, and the partition 440 is formed to face the third wall 430,

Referring to FIG. 7, when the multi-cyclone dust separating apparatus 100 is
mounted on the vacuum cleaner body 11, the first wall 410 is exposed to the outside. At
least the first wall 410 of the dust collecting casing 400 is preferably formed of a
transparent material so that the user can observe the interior of the main dust collecting
chamber 451 (see FIG. 4) through the first wall 410. As mentioned above, because the
main cyclone 200 filters most of dust excluding minute dust, the main dust collecting
chamber 451 frequently gets full. Therefore, a user feels convenient as he can check the
amount of collected dust without having to separate the multi-cyclone dust separating
apparatus 100 from the vacuum cleaner body 11.

As mentioned above, by the dust collecting casing 400 of half circle section

which corresponds to the mount chamber of the vacuum cleaner body 11, and by
8
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arranging the main cyclone 200, the sub cyclone 300 and the dust collecting chamber 450
in parallel to each other inside the dust collecting casing, the dust collecting chamber 450
can have improved dust collecting efficiency, and the overall height of the multi-cyclone
dust separating apparatus 100 decreases. As shown in FIG. 1, a conventional cyclone
dust separating apparatus 30 has a dustbin 32 at the lower end of the cyclone body 31 and
thus has a limit in its dust collecting capacity. According to one aspect of the present
invention, the dust collecting casing 400 is formed to have a half circle shape in section,
thus removing dead spaces S (see FIG. 2) in the dust collecting chamber 13 of the vacuum
cleaner body, and the first dust collecting chamber 451 can replace the dead spaces S.
Accordingly, while maintaining the size of the vacuum cleaner 11 as designed, the dust
collecting capacity of the dust collecting chamber 450, and particularly, the capacity of
the first dust collecting chamber 451 increases.  Additionally, by arranging the dust
collecting chamber 450 in parallel relation with the cyclones 200 and 300, the overall
height can reduce, and as a result, compact multi-cyclone dust separating apparatus 100
can be provided. By providing a compact multi-cyclone dust separating apparatus 100,
the vacuum cleaner of compact size can be provided.

Furthermore, by arranging a plurality of first and second cyclone cones 320 and
330 of different sizes according to the configuration of the interior space of the dust
collecting casing 400, maximum space utilization can be provided and dust collecting
efficiency can improve.

Referring again to FIG. 4, the upper cover 500 is detachably coupled to the upper
end of the dust collecting casing 400. To repair the inside of the dust collecting casing
400 or to empty the dust collecting chamber 450, the user is simply required to separate
the upper cover 500. Meanwhile, the height of the upper end of the outer chamber wall
230 lower than the height of the upper end of the dust collecting casing 400.
Accordingly, when the upper cover 500 is connected to the upper end of the dust
collecting casing 400, a dust outlet 510 (see FIG. 8) is defined between the inner side of
the upper cover 500 and the upper end of the outer chamber wall 230.

A backflow preventive member 520 protrudes from the inner side of the upper
cover 500 to a predetermined length, to prevent dust collected in the first dust collecting
chamber 451 from flowing backward into the outer chamber wall 230. The backflow
preventive member 520 has a diameter D1 longer than that D2 of the outer chamber wall
230. Additionally, a sealing member 50 protrudes from the inner side of the upper cover
500 to a predetermined length to sealingly separate the sub dust collecting chamber 452

from the main dust collecting chamber 451.
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The lower cover unit 600 includes a guide cover 610 and a discharge cover 620.
The discharge cover 620 is coupled to the lower end of the dust collecting casing 400 by
fasteners such as screws, with the guide cover 610 therebetween. For screw coupling,
coupling bosses 621 (see FIG. 4) and 101 (see FIG. 5) are formed in the discharge cover
620 and the dust collecting casing 400, and the guide cover 610 has a screw hole 611 to
receive screw therein,

The guide cover 610 has an air suction port 612 in one side, in fluid
communication with the main air inlet 210 (see FIG. 6) of the main cyclone 200. The air
suction port 612 is in fluid communication with the suction nozzle 21 (see FIG. 1) of the
vacuum cleaner 10. The guide cover 610 has, on its other end, an inlet guide path 613 in
fluid communication with the main air outlet 220 (see FIG. 6) of the main cyclone 200,
and with the first and the second cone inlets 312 and 322 (see FIG. 6) of the first and the
second cyclone cones 310 and 320, respectively. The inlet guide path 613 includes a first
inlet guide path 613a in fluid communication with the first cone inlet 312 of the first
cyclone cone 310, and a second inlet guide path 613b in fluid communication with the
second cone inlet 322 of the second cyclone cone 320. Each of the inlet guide paths 613a
and 613b has a spiral section to guide air from the main air outlet 220 into each of the first
and the second cyclone cones 310 and 320 in a whirling current. An outlet guide path
614 has a tubular form of a predetermined length, and through the outlet guide path 614,
clean air is discharged from the first and the second cyclone cones 310 and 320. In order
to prevent the drawn dust-laden air from mixing with the clean air inside the cyclone
cones 310 and 320, a part of upper end of the outlet guide path 614 is inserted in the first
and the second cyclone cones 310 and 320, respectively. The outlet guide path 614
includes a first outlet guide path 614a through which the air of the first cyclone cone 310
is discharged, and a second outlet guide path 614b through which the air of the second
cyclone cone 320 is discharged.

The discharge cover 620 includes an air outlet port 622 which gathers air from
the plurality of first and second outlet guide paths 614a and 614b and discharges the air
out of the multi-cyclone dust separating apparatus 100. The air outlet port 622 is in fluid
communication with the motor driving chamber 12 (see FIG. 1) of the vacuum cleaner 10.
The motor driving chamber 12 houses a vacuum source therein, and accordingly, the
suction force of the vacuum source is transmitted to the suction nozzle 21 (see FIG. 1) via
the air outlet port 622 and the air inlet port 612.

Hereinbelow, the operation and effect of the multi-cyclone dust separating
apparatus according to an embodiment of the present invention will be described with

reference to FIGS. 8 and 9. FIG. 8 is a partially cut view to show the air path of the main
10
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cyclone 200, and FIG. 9 is a partially cut view to show the air path from the main cyclone
200 to the sub cyclone 300.

Referring to FIG. 8, when the electricity is supplied to the vacuum cleaner and
suction force is generated, dust of the surface being cleaned is drawn with air through the
suction nozzle 21 (see FIG. 1), and passes through the air inlet port 312 and the main air
outlet 210 to flow into the main cyclone 200.

The drawn air and dust is guided along the air guide 250 in the direction of arrow
A, and ascends inside the outer chamber wall 230 in a whirling current. At this time, as
being heavier than the air, dust in the drawn air is particularly gathered toward the inner
side of the outer chamber wall 230, and then entrained in the ascending air current to be
thrown out through the dust outlet 510 as indicated by the arrow B. The dust is then piled
in the first dust collecting chamber 451. Dust in the dust collecting chamber 451 cannot
flow back into the outer chamber wall 230 due to the presence of the backflow preventive
member 520. The clean air, from which relatively large dust has been removed, collides
against the inner side of the upper cover 500 and descends, and exits out of the main air
outlet 220 via the air outlet pipe 240 as indicated by the arrow C.

Referring to FIG. 9, air discharged from the main air outlet 220 is branched off
to be then guided along the first and the second inlet guide paths 613a and 613b as
indicated by the arrow E. Accordingly, the air is drawn into the first and the second
cyclone cones 310 and 320 through the first and the second cone inlets 312 and 322 (sce
FIG. 6). The air then ascends inside the first and the second cyclone cones 310 and 320
in a whirling current as indicated by the arrow F. Minute dust is separated from the air by
the centrifugal force, drawn toward the inner wall of the first and the second cyclone
cones 310 and 320, lifted in the ascending air current, thrown through the upper ends
311a and 311b of the body as indicated by the arrow G, and piled in the sub dust
collecting chamber 452. The clean air descends by the suction force, guided along the
first and the second outlet paths 614a and 614b, and discharged out of the first and the
second cyclone cones 310 and 320 as indicated by arrow H. Air discharged from the first
and the second cyclone cones 310 and 320 is gathered in the interior space of the
discharge cover 620 and exits out of the multi-cyclone dust separating apparatus 100
through the air outlet port 622 as indicated by the arrow I.

As explained above with reference to a few exemplary embodiments of the
present invention, the multi-cyclone dust separating apparatus according to the present
invention is provided with not only reduced height but also increased dust collecting
capacity of the dust collecting chamber by arranging the dust collecting casing in a half-

circular configuration to correspond to the mount chamber of the cleaner body and
11
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arranging the main and sub cyclones and the dust collecting chamber in parallel inside the
dust collecting casing. Accordingly, dead space can be removed from the cleaner body
where the multi-cyclone dust separating apparatus is mounted, and by replacing the dead
spaces with the dust collecting chamber, much increased dust collecting capacity can be
provided within the limited structure. Furthermore, the multi-cyclone dust separating
apparatus can be compact-sized, which will eventually bring in compact vacuum cleaner.

Additionally, because one or more first and second cyclones of different sizes are
arranged in shapes or sizes corresponding to those of the interior of the dust collecting
chamber, cyclone cones of different sizes of small cyclone cones can be arranged in the
dead spaces, both the maximum space utilization and the improved dust collecting
efficiency can be provided.

The foregoing embodiments and advantages are merely exemplary and are not to
be construed as limiting the present invention. The present teaching can be readily

applied to other types of apparatuses. Also, the description of the embodiments of the

present invention is intended to be illustrative, and not to limit the scope of the claims,

and many alternatives, modifications, and variations will be apparent to those skilled in
the art.
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The claims defining the invention are as follows:

1. A multi-cyclone dust separating apparatus comprising:

a main cyclone comprising one or more cyclones;

a sub cyclone comprising one or more cyclones, the sub cyclone being arranged
around a part of the main cyclone and being arranged in parallel relation to the main
cyclone; and

a dust collecting casing provided to enclose the main and the sub cyclones, the
dust collecting casing collecting dust as the dust is separated from air in the main and
the sub cyclones,

the dust collecting casing having at least a first part enclosing the main cyclone,
wherein the first part is formed in a half-circular shape.

2. The multi-cyclone dust separating apparatus of claim 1, wherein the
dust collecting casing has at least a second part enclosing the sub cyclone, the second part
being formed in a square shape with one side open.

3. The multi-cyclone dust separating apparatus of claim 2, wherein the
first part comprises a first half-circular wall enclosing the main cyclone, the second part
comprises a pair of second walls enclosing the sub cyclone and connecting to opposite
ends of the first half-circular wall, and the second part comprises a third wall connecting
the pair of second walls to one another.

4, The multi-cyclone dust separating apparatus of claim 3, wherein the
first half-circular wall is formed of a transparent material.

5. The multi-cyclone dust separating apparatus of claim 3, wherein the
first, the second and the third walls are formed integrally with each other.

6. The multi-cyclone dust separating apparatus of claim 3, wherein the sub
cyclone comprises a plurality of cyclone cones of different sizes.

7. The multi-cyclone dust separating apparatus of claim 6, wherein the
plurality of cyclone cones are arranged along an inner circumference of the second and
the third walls in a row.

8. The multi-cyclone dust separating apparatus of claim 6, wherein the
plurality of cyclone cones comprise one or more first cyclone cones and one or more
second cyclone cones, the one or more second cyclone cones being smaller in size than
the one or more first cyclone cones.

9. The multi-cyclone dust separating apparatus of claim 8, wherein the one
or more first and second cyclone cones are each formed in a conical configuration having
a narrower diameter toward an upper end, and wherein the one or more first cyclone

cones have a height that is the same as the main cyclone.
13
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10. The multi-cyclone dust separating apparatus of claim 9, wherein the
main cyclone comprises a main air inlet at a lower end through which an external air is
drawn, and a main air outlet at a lower end through which the air of the main cyclone is
discharged.

11. The multi-cyclone dust separating apparatus of claim 10, wherein the
main air inlet and the main air outlet are formed on the same plane.

12. The multi-cyclone dust separating apparatus of claim 11, wherein the
one or more first and second cyclone cones comprise first and second cone inlets at lower
ends, through which the air discharged out of the main air outlet is branched off and
drawn, with the first and the second cone inlets being formed such that entrance gates
thereof are on the same plane.

13. The multi-cyclone dust separating apparatus of claim 12, wherein the
main air outlet of the main cyclone and the first and the second cone inlets of the first and
the second cyclone cones are formed on the same plane.

14. The multi-cyclone dust separating apparatus of claim 1, wherein the
dust collecting casing comprises a partition for dividing the dust collecting chamber into a
main chamber to collect the separated dust of the main cyclone, and a sub chamber to
collect the separated dust of the sub cyclone.

15. The multi-cyclone dust separating apparatus of claim 14, further
comprising an upper cover for detachably connecting to an upper end of the dust
collecting casing.

16. The multi-cyclone dust separating apparatus of claim 15, wherein, upon
mounting to the upper end of the dust collecting casing, the upper cover forms a dust
outlet in cooperation with an upper end of the main cyclone, and the upper cover
comprising:

a backflow preventive member for preventing the dust of the main dust
collecting chamber from flowing back into the main cyclone, and

a sealing member connecting to an upper end of the partition and isolating the main dust
collecting chamber from the sub dust collecting chamber.

17. The multi-cyclone dust separating apparatus of claim 16, further
comprising a lower cover unit coupled to a lower end of the dust collecting casing to
guide the air of the main cyclone into the sub cyclone, the lower cover unit comprising:

an air inlet port for drawing in external air into the main cyclone, and

an air outlet port for discharging the air of the sub cyclone to the outside.

14
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18. A multi-cyclone dust separating apparatus comprising:

a main cyclone for drawing in external air and separating dust from the drawn air
using centrifugal force, the main cyclone comprising one or more cyclones; and

a sub cyclone for drawing in air discharged from the main cyclone and
separating minute dust using centrifugal force, the sub cyclone comprising a plurality of
cyclones,

at least one of the plurality of cyclones of the sub cyclone has a different size
from others of the plurality of cyclones of the sub cyclone.

15. The multi-cyclone dust separating apparatus of claim 18, wherein said
one or more cyclones of the main cyclone and said plurality of cyclones of the sub
cyclone draw in the air through a lower part, discharge dust of the air through an upper
part, and then discharge the dust-removed air through the lower part.

20. The multi-cyclone dust separating apparatus of claim 19, wherein at
least one of the plurality of cyclones of the sub cyclone has an uppermost end of smaller
diameter than an uppermost ends of the others.

21. The multi-cyclone dust separating apparatus of claim 19, wherein at
least one of the plurality of cyclones of the sub cyclone is shorter than the others.

22. The multi-cyclone dust separating apparatus of claim 18, wherein the
main cyclone and the sub cyclone are arranged in parallel, and said one or more cyclones
of the main cyclone are formed in substantially cylindrical configuration, and said
plurality of cyclones of the sub cyclone are formed in a substantially conical
configuration,

23. A multi-cyclone dust separating apparatus, substantially as hereinbefore
described with reference to Figures 3 to 9.

Dated 4 August, 2006
Samsung Gwangiju Electronics Co., Ltd.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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0007 3Ny 80  2I1¥£02900T

-25-



2006203412 08 Aug 2006




8

8/9

FIG.

9002 8Ny 80  TI¥£02900C

-27-



2006203412 08 Aug 2006

9/9

-28-



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

