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(54) Vacuum cleaner

(57) A vacuum cleaner having a suction and rotation
unit (30) with a bypass passage structure in which air
does not directly pass through a motor (33), but bypasses
the motor is disclosed. The vacuum cleaner includes a
cleaner body (11) having an air inflow opening (13) and
an air outflow opening (21), at least one air suction and
rotation unit (30) disposed downstream of a drum brush

(15) installed in the air inflow opening (13), to draw in air
through the air inflow opening and at the same time, to
rotate the air, and a dust collecting unit (40) disposed
downstream of the air suction and rotation unit (30) and
having a dust collecting chamber (42) to separate and
collect dust or dirt from the air by a centrifugal force and
an air flow generated by the air suction and rotation unit
(30).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present disclosure relates to a vacuum
cleaner. More particularly, the present disclosure relates
to a vacuum cleaner having an air suction and rotation
unit with a bypass passage structure in which air does
not directly pass through a motor, but bypasses the mo-
tor.

2. Description of the Related Art

�[0002] In general, a vacuum cleaner is provided with
a suction motor, which generates a suction force to draw
in air laden with dust or dirt through an air inflow opening.
The suction motor is usually disposed downstream of a
dust collecting unit having a filter to filter the dust or dirt
included in the drawn-�in air. Accordingly, the air laden
with the dust or dirt drawn in by the suction force of the
suction motor passes through the dust collecting unit to
remove the dust or dirt therefrom, moves to and passes
through the suction motor, and then discharges to the
outside through a filter disposed in an air outflow opening.
�[0003] However, the conventional vacuum cleaner is
disadvantageous in that if the dust or dirt accumulated
in the filter of the dust collecting unit chokes the filter, the
suction force of the suction motor is reduced and thus a
dust- �separating efficiency of the vacuum cleaner is low-
ered. In case of a robot vacuum cleaner, such a reduction
of the suction force results in more fatal lowering of the
dust- �separating efficiency, as compared with a general
vacuum cleaner, because it uses a battery of low voltage
as a power of the suction motor.
�[0004] Further, since the suction motor is not disposed
just adjacent to the air inflow opening for drawing in the
air, but interposing the dust collecting unit therebetween,
the dust or dirt adhered to a surface to be cleaned does
not directly suffer the suction force of the suction motor.
As a result, the dust suction efficiency, which is capable
of drawing in the dust or dirt through the air inflow open-
ing, is lowered.
�[0005] Also, the suction motor does not separate the
dust or dirt from the air in combination with the dust col-
lecting unit, but it acts to provide only the suction force
to draw in the air through the air inflow opening thus to
move it to the dust collecting unit. Accordingly, the dust-
separating efficiency depends on only a dust separating
performance of the dust collecting unit.
�[0006] Therefore, there is need for a vacuum cleaner
in which a suction force of a suction device, such as the
vacuum motor, is not largely reduced even though the
filter is choked with the dust or dirt, the suction force is
applied directly to the air inflow opening, and the suction
device is capable of separating the dust or dirt from the
air in combination with the dust collecting unit.

SUMMARY OF THE INVENTION

�[0007] An aspect of the present disclosure is to ad-
dress at least the above problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to
provide a vacuum cleaner having an improved structure
to drive a suction device with a relatively low voltage and
not to largely reduce a suction force even though a filter
is choked with dust or dirt.
�[0008] Another aspect of the present disclosure is to
provide a vacuum cleaner having an improved structure
to apply a suction force of a suction device directly to an
air inflow opening, thereby allowing the vacuum cleaner
to increase a dust suction efficiency.
�[0009] Further another aspect of the present disclo-
sure is to provide a vacuum cleaner having a suction
device capable of separating dust or dirt in combination
with a dust collecting unit.
�[0010] In accordance with an aspect of the present dis-
closure, a vacuum cleaner includes a cleaner body hav-
ing an air inflow opening and an air outflow opening, at
least one air suction and rotation unit disposed down-
stream of a drum brush installed in the air inflow opening,
to draw in air through the air inflow opening and at the
same time, to rotate the air, and a dust collecting unit
disposed downstream of the air suction and rotation unit
and having a dust collecting chamber to separate and
collect dust or dirt from the air by a centrifugal force and
an air flow generated by the air suction and rotation unit.
�[0011] Here, the cleaner body may be a cleaner body
of a general vacuum cleaner or a robot vacuum cleaner.
�[0012] The air suction and rotation unit may include an
impeller disposed adjacent to the drum brush down-
stream of the drum brush, and a motor connected with
the impeller to drive the impeller. At this time, preferably,
but not necessarily, the motor is formed of a direct current
(DC) motor.
�[0013] The dust collecting chamber may include a first
dust collecting space to first collect dust or dirt from the
air, a first filter disposed downstream of the first dust col-
lecting space to filter dust or dirt, a second dust collecting
space to secondly collect dust or dirt from the air past
the first filter, and a second filter disposed between the
second dust collecting space and the air outflow opening
to filter dust or dirt. At this time, preferably, but not nec-
essarily, the first filter is formed of a mesh filter, and the
second filter is formed of a sponge type filter, a high ef-
ficiency particulate arrestor (HEPA) filter, or a combina-
tion thereof.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

�[0014] The above and other objects, features, and ad-
vantages of certain exemplary embodiments of the
present disclosure will be more apparent from the follow-
ing description taken in conjunction with the accompa-
nying drawings, in which:�
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FIG. 1 is a side cross-�sectional view exemplifying a
robot vacuum cleaner as an example of a vacuum
cleaner according to an exemplary embodiment of
the present disclosure;

FIG. 2 is a top plan cross- �sectional view of the robot
vacuum cleaner illustrated in FIG. 1;

FIG. 3 is a cross-�sectional view taken along line III-
III of FIG. 1;

FIGS. 4A and 4B are views exemplifying results of
analysis to an air flow caused by an impeller of an
air suction and rotation unit of the robot vacuum
cleaner illustrated in FIG. 3;

FIG. 5 is a partial perspective view exemplifying a
dust collecting chamber of an dust collecting unit of
the robot vacuum cleaner illustrated in FIG. 1;

FIG. 6 is a partial perspective view exemplifying an-
other embodiment of the air suction and rotation unit
of the robot vacuum cleaner illustrated in FIG. 1; and

FIG. 7 is a cross-�sectional view taken along line VII-
VII of FIG. 6.

�[0015] Throughout the drawings, the same reference
numerals will be understood to refer to the same ele-
ments, features, and structures.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

�[0016] Hereinafter, a vacuum cleaner according to ex-
emplary embodiments of the present disclosure will be
described in detail with reference to the accompanying
drawing figures.
�[0017] FIGS. 1 and 2 are a side cross-�sectional view
and a top plan cross-�sectional view exemplifying a robot
vacuum cleaner as an example of a vacuum cleaner ac-
cording to an exemplary embodiment of the present dis-
closure.
�[0018] As illustrated in FIGS. 1 and 2, the robot cleaner
10 includes a cleaner body 11, an air suction and rotation
unit 30, and a dust collecting unit 40.
�[0019] The cleaner body 11 has an air inflow opening
13 formed in bottom surface of the rear of thereof. The
air inflow opening 13 is communicated with an air inflow
guide 17 of the air suction and rotation unit 30, and formed
in a size capable of exposing a portion of a drum brush
15 to the outside, so that the drum brush 15 can brush
away dust or dirt from a surface to be cleaned. The clean-
er body 11 at a rear surface thereof has an air outflow
opening 21. The air outflow opening 21 is formed to com-
municate with a second dust collecting space 45 of a dust
collecting chamber 42 of a dust collecting bin 41, which
will be described. Between the air inflow opening 13 and

the air outflow opening 21 of the cleaner body 11 is
formed an air passage, which is defined by the air inflow
guide 17 of the air suction and rotation unit 30 and the
dust collecting chamber 42 of the dust collecting bin 41.
�[0020] In addition, in the cleaner body 11 are mounted
a photographing unit (not illustrated) to sense a position
of the robot cleaner 10 and obstacles, a driving unit (not
illustrated) to drive wheels 19 thus to move the cleaner
body 11, and a battery (not illustrated) to supply a power
to the driving unit. Accordingly, the robot cleaner 10 can
move while confirming its own position and the obstacles
by using the components as described above. Here,
since the photographing unit, the driving unit and the bat-
tery are the same as those of the convention robot vac-
uum cleaner, a detailed description on constructions
thereof will be omitted.
�[0021] The air suction and rotation unit 30 draws in air
through the air inflow opening 13 and at the same time,
supplies the air to the dust collecting unit 40 while rotating
the air. For this, the air suction and rotation unit 30 is
disposed in the air inflow guide 17 located adjacent to
the air inflow opening 13, and has an impeller 31 and a
motor 33. As illustrated in FIG. 3, the impeller 31 is dis-
posed in the air inflow guide 17. The impeller 31 changes
a flowing direction of the air flowing through an inlet 17a
of the air inflow guide 17 in an angle of 90 degrees and
discharges the drawn- �in air toward a first dust collecting
space 43 of the dust collecting chamber 42 through an
outlet 17b. At this time, as illustrated in FIGS. 4A and 4B,
relatively large dust or dirt included in the air is moved
into the first dust collecting space 43 while being centrif-
ugally separated from the air by the centrifugal force gen-
erated by the rotation of the impeller 31. The motor 33 is
connected with the impeller 31 outside the air inflow guide
17, so that it provides a bypass passage structure in
which air does not directly pass through the motor, but
bypasses the motor.
�[0022] Since the impeller 31 is disposed to draw in the
air directly from the air inflow opening 13 downstream of
the air inflow opening 13 without any obstacle therebe-
tween as described above, the motor 33 can use a small
and low-�priced direct current (DC) motor, which is driven
with a relatively low voltage. In addition, the problem,
which the suction force is decreased due to the choking
of the filter of the dust collecting unit generating as the
suction motor is disposed downstream of the dust col-
lecting unit as in the conventional vacuum cleaner, and
thus the dust-�separating efficiency is deteriorated, is pre-
vented.
�[0023] Also, since the suction force generated by the
rotation of the impeller 31 is applied directly to the air
inflow opening 13 and the drum brush 15 disposed in the
air inflow opening 13, the dust or dirt adhered to the sur-
face to be cleaned directly suffers the air suction force
of the impeller 13. As a result, a dust suction efficiency,
which is capable of drawing in the dust or dirt through
the air inflow opening 13, is increased.
�[0024] In the above description, although the air suc-
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tion and rotation unit 30 is explained and illustrated as
made up of a single impeller 31 and a single motor 33,
the present disclosure is not limited thereto. For instance,
as illustrated in FIGS. 6 and 7, to increase an air suction
and rotation efficiency, an air suction and rotation unit
30’ can be made up of two impellers 31 a and 31 b and
two motors 33a and 33b, which are symmetrically dis-
posed to each other, respectively. At this time, an air
inflow guide 17’ is configured, so that two inlets (not il-
lustrated) and two outlets 17b’ and 17b" form two air pas-
sages, which are bilaterally symmetrical on an interme-
diate partition 17c.
�[0025] Referring again to FIG. 1, the dust collecting
unit 40 is disposed downstream of the air suction and
rotation unit 30 to separate the dust or dirt in combination
therewith. The dust collecting unit 40 has a dust collecting
bin 41, which separates and collects the dust or dirt from
the air by using the centrifugal force and the air flow gen-
erated by the air suction and rotation unit 30.
�[0026] The dust collecting bin 41 is detachably in-
stalled to the cleaner body 11. The dust collecting bin 41
is provided with a cover 46 and a dust collecting chamber
42.
�[0027] The cover 46 closes up the dust collecting
chamber 42. The cover 46 is detachably joined to the
dust collecting chamber 42 to open and close the dust
collecting chamber 42.
�[0028] The dust collecting chamber 42 has an opening
42a formed in a lower part of the front thereof to join with
the outlet 17b of the air inflow guide 17. The dust collect-
ing chamber 42 is provided with a first dust collecting
space 43, a first filter 47, a second dust collecting space
45 and a second filter 48.
�[0029] The first dust collecting space 43 first separates
and collects dust or dirt from the air by the centrifugal
force and the air flow generated by the rotation of the
impeller 31. That is, as illustrated in FIGS. 3 and 4B,
relatively large dust or dirt is first separated from the air
by the centrifugal force generated by the rotation of the
impeller 31 of the air suction and rotation unit 30, and
then collected in the first dust collecting space 43 by its
own weight. In addition, relatively minute dust or dirt is
first separated from the air by the air flow discharged
through the outlet 17b of the air inflow guide 17, and then
collected in the first dust collecting space 43 by its own
weight. At this time, if the impeller 31 is rotated in the
number of rotations of, for example, 4,000 rpm, a maxi-
mum flowing speed of the air is 15 meters per second
(m/sec).
�[0030] The first filter 47 first filters dust or dirt, which is
not collected into the first dust collecting space 43, from
the air. The first filter 47 is disposed between the first
dust collecting space 43 and the second dust collecting
space 45. As illustrated in FIG. 5, the first filter 47 is
formed of a mesh filter in the form of a net.
�[0031] The second dust collecting space 45 secondly
separates and collects dust or dirt from the air past the
first filter 47 by means of a weight of the dust or dirt. That

is, relatively large dust or dirt, which is not collected and
filtered through the first dust collecting space 43 and the
first filter 47, is secondly separated from the air by the
remaining centrifugal force and then collected in the sec-
ond dust collecting space 45 by its own weight. In addi-
tion,� relatively minute dust or dirt, which is not collected
and filtered through the first dust collecting space 43 and
the first filter 47, is secondly separated from the air by
the air flow and then collected in the second dust collect-
ing space 45 by its own weight.
�[0032] The second filter 48 secondly filters dust or dirt,
which is not collected into the second dust collecting
space 45, from the air and discharges the filtered air to
the outside. The second filter 48 is disposed between the
second dust collecting space 45 and the air outflow open-
ing 21 in a rear surface of the dust collecting chamber
42. The second filter 48 can be formed of a sponge type
filter, a high efficiency particulate arrestor (HEPA) filter,
or a combination thereof, which have filtering holes
formed not to have influence on the suction force of the
impeller 31.
�[0033] As described above, the dust collecting cham-
ber 42 of the dust collecting bin 41 separates the dust or
dirt from the air in combination with the impeller 31, and
additionally filters the dust or dirt from the air through the
first and the second filters 47 and 48. Accordingly, the
dust- �separating efficiency can be more improved.
�[0034] Although the vacuum cleaner according to the
exemplary embodiment of the present disclosure is ex-
plained and illustrated as applied to the robot vacuum
cleaner 10, the present disclosure is not limited thereto.
For instance, the vacuum cleaner according to the ex-
emplary embodiment of the present disclosure can be
applied to a general vacuum cleaner, such as a canister
vacuum cleaner, in the same construction and principle.
�[0035] Hereinafter, an operation of the robot cleaner
10 according to the exemplary embodiment of the
present disclosure constructed as described above will
be in detail with reference to FIGS. 1 through 5.
�[0036] If a cleaning command is issued, the robot
cleaner 10 operates the driving unit and the photograph-
ing unit to move along a traveling path programmed in
advance while avoiding obstacles appearing from the
front in real time. During such a traveling, the robot clean-
er 10 drives the motor 33 of the air suction and rotation
unit 30 mounted therein, so that it carries out a cleaning
operation.
�[0037] When the motor 33 is driven, as illustrated in
FIG. 1, external air is drawn into the air inflow guide 17
through the air inflow opening 13 along with dust or dirt
brushed away from a surface to be cleaned by the drum
brush 15 rotating according to the traveling of the robot
cleaner 10. At this time, since the impeller 31 is commu-
nicated directly with the air inflow opening 13 without any
obstacle therebetween, the dust or dirt brushed off by
the drum brush 15 flows into the air inflow guide 17 as
maximum as possible.
�[0038] The air laden with the dust or dirt drawn into the
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air inflow guide 17 is discharged into the first dust col-
lecting space 43 while being rotated by the impeller 31.
At this time, as illustrated in FIGS. 4A and 4B, relative
large dust or dirt included in the air is moved into the first
dust collecting space 43 while being centrifugally sepa-
rated from the air by the centrifugal force generated by
the rotation of the impeller 31.
�[0039] As illustrated in FIGS. 3 through 4B, relatively
large dust or dirt and minute dust or dirt are first separated
from the air by the centrifugal force and the air flow gen-
erated by the rotation of the impeller 31 and collected
into the first dust collecting space 43 by their own weights,
respectively.
�[0040] Subsequently, dust or dirt, which is not collected
into the first dust collecting space 43, is first filtered by
the first filter 47.
�[0041] And then, relatively large dust or dirt and minute
dust or dirt, which are not collected and filtered by the
first dust collecting space 43 and the first filter 47, are
secondly separated from the air by the remaining cen-
trifugal force and the remaining air flow and collected into
the second dust collecting space 45 by their own weights,
respectively.
�[0042] After that, dust or dirt, which is not collected into
the second dust collecting space 45, is secondly filtered
by the second filter 48, and then discharged to the outside
through the air outflow opening 21.
�[0043] As apparent from the foregoing description, ac-
cording to the exemplary embodiments of the present
disclosure, the vacuum cleaner is configured, so that the
impeller is disposed to draw in the air directly from the
air inflow opening downstream of the air inflow opening
without any obstacle therebetween. Accordingly, the mo-
tor can use the small and low-�priced direct current (DC)
motor, which is driven with the relatively low voltage. In
addition, the problem, which the suction force is de-
creased due to the choking of the filter of the dust col-
lecting unit generating as the suction motor is disposed
downstream of the dust collecting unit as in the conven-
tional vacuum cleaner, and thereby the dust-�separating
efficiency is deteriorated, is prevented.
�[0044] Further, the vacuum cleaner according to the
exemplary embodiments of the present disclosure is con-
figured, so that the air suction force generated by the
rotation of the impeller is applied directly to the air inflow
opening and the drum brush disposed in the air inflow
opening. Accordingly, the dust or dirt adhered to the sur-
face to be cleaned directly suffers the air suction force
of the impeller. As a result, the dust suction efficiency,
which is capable of drawing in the dust or dirt through
the air inflow opening, is more improved.
�[0045] Also, the vacuum cleaner according to the ex-
emplary embodiments of the present disclosure is con-
figured, so that the dust collecting chamber of the dust
collecting bin separates the dust or dirt from the air in
combination with the impeller, and additionally filters the
dust or dirt from the air through the first and the second
filters. Accordingly, the dust- �separating efficiency can be

more improved.
�[0046] Although representative exemplary embodi-
ments of the present disclosure have been shown and
described in order to exemplify the principle of the present
disclosure, the present disclosure is not limited to the
specific embodiments. It will be understood that various
modifications and changes can be made by one skilled
in the art without departing from the scope of the disclo-
sure as defined by the appended claims. Therefore, it
shall be considered that such modifications, changes and
equivalents thereof are all included within the scope of
the present disclosure.

Claims

1. A vacuum cleaner comprising:�

a cleaner body (11) having an air inflow opening
(13) and an air outflow opening (21);
at least one air suction and rotation unit (30; 30’)
disposed downstream of a drum brush (15) in-
stalled in the air inflow opening (13), the least
one air suction and rotation unit (30; 30’) being
configured to draw in air through the air inflow
opening (13) and at the same time, to rotate the
air; and
a dust collecting unit (40) disposed downstream
of the air suction and rotation unit (30; 30’) and
having a dust collecting chamber (42) to sepa-
rate and collect dust or dirt from the air by a
centrifugal force and an air flow generated by
the air suction and rotation unit (30; 30’).

2. The vacuum cleaner as claimed in claim 1, wherein
the cleaner body (11) comprises a cleaner body of
a general vacuum cleaner or a robot vacuum clean-
er.

3. The vacuum cleaner as claimed in claim 1 or 2,
wherein the air suction and rotation unit (30) com-
prises:�

an impeller (31) disposed adjacent to and down-
stream of the drum brush (15); and
a motor (33) connected with the impeller (31) to
drive the impeller.

4. The vacuum cleaner as claimed in claim 3, wherein
the motor (33) comprises a direct current (DC) motor.

5. The vacuum cleaner as claimed in any of claims 1
to 4, wherein the dust collecting chamber (42) com-
prises:�

a first dust collecting space (43) to first collect
dust or dirt from the air;
a first filter (47) disposed downstream of the first

7 8 



EP 1 992 266 A2

6

5

10

15

20

25

30

35

40

45

50

55

dust collecting space (43) to filter dust or dirt;
a second dust collecting space (45) to secondly
collect dust or dirt from the air past the first filter
(47); and
a second filter (48) disposed between the sec-
ond dust collecting space (45) and the air outflow
opening (21) to filter dust or dirt.

6. The vacuum cleaner as claimed in claim 5, wherein
the first filter (47) comprises a mesh filter.

7. The vacuum cleaner as claimed in claim 5 or 6,
wherein the second filter (48) comprises a filter se-
lected from the group consisting of a sponge type
filter, a high efficiency particulate arrestor (HEPA)
filter, and any combinations thereof.
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