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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 capable of detachably mounting a
dust separating unit, which draws in an external air and
separates a dust or dirt therefrom.

2. Description of the Related Art

[0002] Ingeneral,acyclone dust-separatingapparatus
includes a cyclone unitvertically and elongately installed,
a cyclone body with an air inflow part and an air discharg-
ing part formed at a side and a top thereof, respectively,
and a dust collecting unit connected to a bottom part of
the cyclone unit. Accordingly, an external air is drawn in
through the side of the cyclone body and lowered while
being swirled therein, and a dirt or dust removed from
the airis lowered and collected in the collecting unit. How-
ever, in such a conventional cyclone dust-separating ap-
paratus, there is a problem that since it has one single
cyclone to separate the dust from the air only once, a
dust separating efficiency is deteriorated.

[0003] To address the problem as described above, a
multi cyclone dust-separating apparatus having a plural-
ity of cyclones is actively being developed. Such a multi
cyclone dust-separating apparatus is advantageous in
that since it can separate the dust several times from
the air using the plurality of cyclones, the dust separating
efficiency is improved. However, in the multi cyclone
dust-separating apparatus, there is a problem that since
it has the plurality of cyclones, it increases in volume.
Accordingly, when the multi cyclone dust-separating ap-
paratus is installed in a cleaner body, only some parts,
such as the dust collecting unit and the like, should be
detachably installed in the cleaner body. Thus, in main-
tenance and repair, there is an inconvenience that after
only some detachably installed parts, such as the dust
collecting unit and the like, are removed from the vacuum
cleaner, the fixedly installed remaining parts, such as the
cyclones, should be maintained and repaired in a narrow
space in the cleaner body.

[0004] Furthermore, EP 1674 009 A2 discloses a vac-
uum cleaner having an increased chassis strength and
a more efficient layout of electrical wires. The vacuum
cleaner includes a base for protecting its lower portion,
a motor disposed above the base to provide suctioning
power, a dust collection unit disposed above and at a
front of the base, an intake duct for guiding an outside
air into the dust collection unit, a cover for protecting the
rear portion of the vacuum cleaner body, a connecting
frame extending around a front portion of a main body of
the vacuum cleaner for protecting the main body and
accommodating a dust collection unit therewithinin order
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to permit a viewing of an interior of the dust collection
unit, the space around the dust collection unit being
opened, and a reinforcing frame covering the top of the
connecting frame. The dust collection unit is vertically
installed in and separated from a receiving chamber de-
fined in the main body. That is, the dust collection unit
may be installed in the receiving chamber by being
pushed downward and separated from the receiving
chamber by being pulled upward.

[0005] Besides, EP 1800 587 A2 discloses a cyclonic
cleaner which includes a cyclone unit enabling a reduc-
tion of noise generated from the cyclone unit, and reduc-
tion in pressure loss by forming a smooth air flow. The
cyclone unit includes a body having an air inlet and an
air outlet, a primary cyclone to primarily separate foreign
matter from air drawn through the air inlet, a plurality of
secondary cyclones to secondarily separate foreign mat-
ter from air discharged from the primary cyclone and to
discharge the air having the foreign matter removed
therefrom through discharge holes of the secondary cy-
clones, and a noise reduction member positioned in the
discharge hole of each secondary cyclone to reduce
noise. The cyclone unit also includes a guide plate to
allow the air discharged through the discharge holes of
the secondary cyclones to be smoothly discharged
through the air outlet.

SUMMARY OF THE INVENTION

[0006] 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, which is capable of detacha-
bly mounting a large volume dust separating unit, such
as a multi cyclone dust-separating apparatus, thereby
allowing the dust separating unit to be easily maintained
and repaired.

[0007] Another aspect of the present disclosure is to
provide a vacuum cleaner, which is capable of detacha-
bly mounting a large volume dust separating unit, such
as a multi cyclone dust-separating apparatus, while not
greatly increasing the vacuum cleaner in size.

The invention is defined in claim 1. Particular embodi-
ments of the invention are set out in the dependent
claims.

[0008] Inaccordance with an aspect of the present dis-
closure, a vacuum cleaner includes a cleaner body hav-
ing a first opening to open a portion of a first surface
thereof and a second opening to open a portion of a sec-
ond surface thereof; a dust separating unit to separate a
dust from an air; and a seating part formed in the cleaner
body to detachably mount the dust separating unit on the
cleaner body, wherein the dust separating unit forms a
portion of an outward appearance of the cleaner body
while closing up the first and the second openings of the
cleaner body when the dust separating unit is mounted
on the seating part.
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[0009] Here, the seating part is a recess with an ac-
commodating space fluidly communicated with the first
and the second openings of the cleaner body and formed
in a shape corresponding to the dust separating unit. At
this time, the accommodating space is inclined to ascend
toward at least the second opening with respect to a hor-
izontal plane.

[0010] The dust separating unit may be configured, so
that when the dust separating unit is mounted on the
seating part, a portion thereof is projected to the outside
through the first and the second openings of the cleaner
body.

[0011] The dust separating unit may include a first cy-
clone unit to draw in an air and to first centrifugally sep-
arate a dust from the air, and a second cyclone unit to
second centrifugally separate a dust from the air dis-
charged from the first cyclone unit. A portion of the first
cyclone unit may be projected to the outside through the
second opening of the cleaner body and a portion of the
second cyclone unit may be projected to the outside
through the first opening. At this time, the first and the
second cyclone units may be detachably coupled to or
with each other.

[0012] Thefirstcyclone unitatalower partthereof may
draw inthe airand at an upper part thereof may discharge
the air.

[0013] Thefirst cyclone unit may include a first cyclone
chamber having an air inlet at a lower part thereof, a
center pipe disposed in a center of the first cyclone cham-
ber, to guide a rotation of an air drawn in through the air
inlet, a first dust collecting chamber dispose around the
first cyclone chamber, to store the dust centrifugally sep-
arated from the first cyclone chamber, and a second dust
collecting chamber dispose at one side of the first dust
collecting chamber, to store the dust centrifugally sepa-
rated by the second cyclone unit. At this time, the first
dust collecting chamber may be formed in a shape having
a semicircular cross section, and the second dust col-
lecting chamber may be formed in a shape having a rec-
tangular cross section. In addition, the first dust collecting
chamber may be configured so that at least a portion
thereof closes up the second opening of the cleaner body
when the dust separating unit is mounted on the seating
part.

[0014] The first cyclone unit may further include a han-
dle formed on the first dust collecting chamber. At this
time, the handle may be configured so that at least a
portion thereof is projected to the outside through the
second opening of the cleaner body.

[0015] The second cyclone unit may include at least
two cyclones horizontally disposed parallel to each other
above the first cyclone unit. At this time, each of the at
least two cyclones may be configured so that at least a
portion thereof is projected to the outside through the first
opening of the cleaner body.

[0016] The second cyclone unit may further include a
first cover to open and close up an upper part of the first
cyclone unit, a grill member to filter a dust from the air
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discharged from the first cyclone unit, and a second cover
to open and close up the first opening of the cleaner body.
[0017] At this time, the first cover may be configured
to open and close up the first and the second dust col-
lecting chambers of the first cyclone unit at the same
time. In addition, the grill member may be configured, so
that at least a portion thereof is projected into the first
cyclone chamber of the first cyclone unit and maintained
in a spaced-apart relation to a center pipe of the first
cyclone unit. Also, the second cover may be configured
to close up the first opening when the dust separating
unit is mounted on the seating part.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0018] 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:

[0019] FIG. 1 is a schematic perspective view exem-
plifying a vacuum cleaner to which a detachable dust
separating unit according to an exemplary embodiment
of the present disclosure is mounted;

[0020] FIG.2isa partial perspective view exemplifying
an operation of separating the dust separating unit of
FIG. 1 from a cleaner body;

[0021] FIG. 3 is an exploded perspective view of the
dust separating unit of FIG. 2;

[0022] FIG. 4 is a cross-sectional view of the dust sep-
arating unit of FIG. 2;

[0023] FIG. 5 is afront elevation of the dust separating
unit of FIG. 2
[0024] FIG. 6 is a top plan-perspective view exempli-

fying a first cyclone unit of the dust separating unit of FIG.
3; and

[0025] FIG. 7 is a partial sectional view exemplifying a
modified example of a second cyclone unit of the dust
separating unit of FIG. 4.

[0026] 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

[0027] Hereinafter, a vacuum cleaner having a detach-
able dust separating unit of according to certain exem-
plary embodiments of the present disclosure will be de-
scribed in detail with reference to the accompanying
drawing figures.

[0028] FIGS. 1 and 2 schematically exemplify a vacu-
um cleaner 1 having a detachable dust separating unit
50 according to an exemplary embodiment of the present
disclosure.

[0029] Referringto FIGS. 1 and 2, the vacuum cleaner
1 according to the exemplary embodiment of the present
disclosure includes a cleaner body 10, an extended tube
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20, a suction nozzle assembly 30, and the detachable
dust separating unit 50.

[0030] The detachable dust separating unit 50 is de-
tachably installed on a front part of the cleaner body 10,
and a motor part (notillustrated) on which a suction motor
(not illustrated) is mounted is installed in a rear part of
the cleaner body 10.

[0031] The cleaner body 10 includes an outer casing
11 forming an outward appearance. As illustrated in FIG.
2, the outer casing 11 at a front part of an upper surface
thereof has afirst opening 11aformed in an approximate-
ly semicircle shape corresponding to a second cover 69
(see FIG. 3) of a second cyclone unit 65 to be described
later, and at a front surface adjacent to the front part of
the upper surface thereof has a second opening 11b
formed in an approximately semicylinder shape.

[0032] A seating part 80, which detachably mounts the
dust separating unit 50 in the cleaner body 10, includes
arecess 81 formed in the outer casing 11 to communicate
in fluid with the first and the second openings 11a and
11b. The recess 81 has an accommodating space 83 in
the form of a semicylinder formed in a shape correspond-
ing to the dust separating unit 50.

[0033] To easily mount the dust separating unit 50, the
accommodating space 83 may be formed, so that a bot-
tom surface and a rear surface thereof are upwardly or
diagonally inclined in a predetermined angle of, for ex-
ample, 5 to 20 degrees, toward the second opening 11b
with respect to a horizontal plane and a vertical plane,
respectively. In addition, the accommodating space 83
may have a height and a front-and-rear width formed in
such a size that when the dust separating unit 50 is
mounted therein, a handle 62 of a first cyclone unit 55
and cyclones 71a and 71b disposed on the second cover
69 of the second cyclone unit 65, which will be described
below, are projected to the outside through the second
and the first openings 11b and 11a, respectively. Accord-
ingly, a whole height and a whole front-and-rear width of
the cleaner body 10 may be reduced by a width of the
projected handle 62 of the first cyclone unit 55 and a
height of the projected cyclones 71aand 71b. As aresult,
while mounting the dust separating unit 50 having the
first and the second cyclone units 55 and 65, the cleaner
body 10 may be reduced in entire size.

[0034] Also,a pairofside wheels 13 and bottom wheels
(not illustrated) are disposed on both sides and a bottom
surface of the cleaner body 10 to move the cleaner body
10 along a surface to be cleaned in cleaning.

[0035] An operating handle 21 is formed on an upper
part of the extended tube 20, and a suction hose 15,
which is connected with the cleaner body 10, is connect-
ed to a lower part of the operating handle 21. The suction
nozzle assembly 30 is connected to a lower part of the
extended tube 20 to draw in a dust or dirt along with an
air from the surface to be cleaned.

[0036] FIGS. 3through 5 exemplify the dust separating
unit 50 according to the exemplary embodiment of the
present disclosure.
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[0037] Asillustratedin FIGS. 3 through 5, the dust sep-
arating unit 50, as a multi cyclone dust-separating appa-
ratus having a plurality of cyclones, includes a first cy-
clone unit 55 and a second cyclone unit 65.

[0038] The first cyclone unit 55, which draws in the air
drawn in through the suction nozzle assembly 30, the
extended tube 20 and the suction hose 15 from the sur-
face to be cleaned and first centrifugally separates the
dust from the air, is configured, so that it draws in the air
at a lower part thereof and discharges the air at an upper
part thereof. For this, the first cyclone unit 55 is provided
with a first cyclone chamber 59 in the form of a cylinder
having a first air inlet 56 formed on a side of the lower
part thereof. The first air inlet 56 is coupled with an air
drawing-in passage (not illustrated) formed in a lower
side of the front part of the outer casing 11 to commu-
nicate in fluid with a connection socket 81a coupled to
the suction hose 15.

[0039] A center pipe 57 is disposed in a center of the
first cyclone chamber 59 to guide a rotation of the air
drawnin through the first airinlet 56. As illustrated in FIG.
6, a spiral guide 58 is formed on an outer circumferential
surface of the center pipe 57 to guide the air to rotate
along the center pipe 57.

[0040] A first dust collecting chamber 60 is disposed
around the first cyclone chamber 59 to collect and store
the dust centrifugally separated at the first cyclone cham-
ber 59. The first dust collecting chamber 60 is formed in
a tub shape with a semicircular cross section. The first
dust collecting chamber 60 has a height higher than that
of the first cyclone chamber 59, so that it can draw in the
dust from the air whirling in the first cyclone chamber 59.
In addition, the first dust collecting chamber 60 forms an
outer appearance of the first cyclone unit 55, and is con-
figured, so that a front surface thereof closes up the sec-
ond opening 11b when the dust separating unit 50 is
mounted on the seating part 80, as illustrated in FIG. 1.
The front surface of the first dust collecting chamber 60
may be formed of a transparent plastic material, so that
a user can see, from the outside, whether it is filled with
the dust.

[0041] A second dust collecting chamber 61 is dis-
posed at the rear of the first dust collecting chamber 60
to collect and store the dust centrifugally separated by
the second cyclone unit 65. The second dust collecting
chamber 61 may be formed in a tub shape having a rec-
tangular cross section, which is separated from the first
dust collecting chamber 60 by a partition 61a. In addition,
the second dust collecting chamber 61 is located in the
accommodating space 83 of the recess 81 positioned in
the outer casing 11, so thatitis notexposed to the outside
when the dust separating unit 50 is mounted on the seat-
ing part 80. A rear surface of the second dust collecting
chamber 61 may be formed of a transparent plastic ma-
terial, so thatthe user can see, from the outside, whether
it is filled with the dust.

[0042] To reduce the cleaner body 10 in size as de-
scribed above, a whole front-and-rear width of the first
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and the second dust collecting chamber 60 and 61 con-
structed as described above is formed in a size corre-
sponding to the front-and-rear width of the accommodat-
ing space 83 of the recess 81, that is, in such a size that
when the dust separating unit 50 is mounted in the ac-
commodating space 83 of the recess 81, the handle 62
of the first cyclone unit 55 is projected to the outside
through the second opening 11b (see FIG. 1).

[0043] The handle 62 is formed on a portion (that is,
the front surface) opposite to a portion (that is, a rear
surface) of the first dust collecting chamber 60 to which
the second dust collecting chamber 61 is located. Be-
cause the whole front-and-rear width of the first and the
second dust collecting chamber 60 and 61 is formed in
the size corresponding to the front-and-rear width of the
accommodating space 83 of the recess 81, the handle
62 is projected to the outside through the second opening
11b of the outer casing 11.

[0044] The second cyclone unit 65, which second cen-
trifugally separates a dust from the air discharged from
the first cyclone unit 55, is detachably coupled with the
first cyclone unit 55 above the first cyclone unit 55, as
illustrated in FIG. 3. For this, the second cyclone unit 65
is provided with a first cover 66 to open and close up
upper parts of the first and the second dust collecting
chambers 60 and 61 of the first cyclone unit 55. As illus-
trated in FIG. 4, a groove part 66a is formed on an un-
dersurface of the first cover 66 to correspond to upper
edges of the first and the second dust collecting chamber
60 and 61. The upper edges of the first and the second
dust collecting chamber 60and 61 are inserted into or
separated from the groove part 66a, and thus the first
cover 66 can simultaneously close up or open the upper
parts of the first and the second dust collecting chamber
60 and 61.

[0045] An air drawing-in pipe 67 is formed on a center
of the undersurface of the first cover 66 to draw in the air
discharged from the first cyclone chamber 59 after the
dust is separated at the first cyclone chamber 59. A grill
member 68 is formed on a lower part of the air drawing-
in pipe 67, and has a plurality of air holes to filter a fine
dust from the discharged air. In the exemplary embodi-
ment, the grillmember 68 is illustrated as being integrally
formed with the air drawing-in pipe 67, but it can be sep-
arately formed from the air drawing-in pipe 67. The grill
member 68 is projected into the first cyclone chamber
59, so that it is maintained in a spaced-apart relation to
the center pipe 57.

[0046] A guide partition 66b is formed in the first cover
66. The guide partition 66b forms a guide passage 75 to
branch off and guide the air drawn in into the air drawing-
in pipe 67 through the grill member 68 into second air
inlets 70 of the horizontally arranged cyclones 71a and
71 b to be described later.

[0047] To reduce the cleaner body 10 in size as de-
scribed above, a thickness of the first cover 66 having
the guide passage 75 is formed in such a size that a
whole height of which a height of the first cyclone unit 55
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is added thereto conforms to the height of the accommo-
dating space 83 of the recess 81, that is, in such a size
that when the dust separating unit 50 is mounted in the
accommodating space 83 of the recess 81, the cyclones
71a and 71 b disposed on the second cover 69 are pro-
jected to the outside through the first opening 11a.
[0048] The second cover 69 is disposed on the first
cover 66. The second cover 69 is detachably coupled
with an upper edge of the first cover 66 and an upper
edge of the guide partition 66b by a projected part 69a
formed on a lower part of the second cover 69. Alterna-
tively, as in a second cyclone unit 65’ of a modified ex-
ample illustrated in FIG. 7, the second cover 69 may be
integrally formed with the first cover 66.

[0049] The second cover 69 is formed in a size and a
shape (that is, a semicircular shape) corresponding to
the first opening 11a of the outer casing 11, so that when
the dust separating unit 50 is mounted on or separated
from the seating part 80, it can close up or open the first
opening 11a.

[0050] A plurality of, for example, two cyclones 71a
and 7 1 b are installed on the second cover 69 to second
separate a dust from the air by using a centrifugal force.
The two cyclones 71 a and 71 b are symmetrically ar-
ranged in parallel and adjacent to each other. Because
the two cyclones 71a and 71 b are formed in such a size
that a height of which the height of the first cyclone unit
55 and the thickness of the first cover 66 are combined
conforms to the height of the accommodating space 83
of the recess 81 as described above, they are projected
to the outside through the first opening 11a of the outer
casing 11 when the dust separating unit 50 is mounted
on the seating part 80. In addition, to allow the air drawn
in through the guide passage 75 of the first cover 66 from
the first cyclone unit 55 to flow and discharge in a hori-
zontal state or direction by a whirling motion thereof, each
of the cyclones 71a and 71b is arranged, so that a line
of center axis thereof is positioned in a right angle to a
line of center axis of the whirling currentin the first cyclone
chamber 59.

[0051] Each of the cyclones 71a and 71b includes a
second airinlet 70, a second cyclone chamber 72, aguide
pipe 73, a discharging pipe 77, and a dust charging part
74. Since each of the cyclones 71a and 7 1 b has the
same elements and functions, only one cyclone 71a will
be explained.

[0052] As illustrated in FIG. 5, the second air inlet 70
at a lower end thereof is coupled with the guide passage
75 and at an upper end thereof is coupled in a tangential
shape to a front side (a left side in FIG. 4) of the second
cyclone chamber 72. The second cyclone chamber 72,
which provides a space to allow the air drawn in through
the second airinlet 70 to whirl, may be formedin a cylinder
shape. Alternatively, the second cyclone chamber 72
may be formed in a convex cylinder shape or a truncated
cone shape. The second cyclone chamber 72 may be
formed of a transparent plastic material.

[0053] Toallowtheairdrawninintothe second cyclone
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chamber 72 to smoothly form a whirling current, the guide
pipe 73 and the discharging pipe 77 are arranged in the
front and the rear of the second cyclone chamber 72 to
face to each other while having the same center axis.
[0054] As illustrated in FIG. 4, the discharging pipe 77
has a grill 77a disposed on a front end thereof to filter a
fine dust from the air discharged from the second cyclone
chamber 72. According to the design, the grill 77a may
be omitted or removed, as in the second cyclone unit 65’
of the modified example illustrated in FIG. 7. The dis-
charging pipe 77 at a rear end (a right side end in FIG.
4) thereof is penetrated through and slightly projected
from the second cyclone chamber 72. Accordingly, when
the dust separating unit 50 is mounted on the seating
part 80, the rear end of the discharging pipe 77 is con-
nected to an inlet of a discharging passage (not illustrat-
ed) formed in the seating part 80 to communicate in fluid
with the suction motor. Thus, the air from which the dust
is separated in the second cyclone chamber 72 of each
of the cyclones 71a and 71b can be mixed or united into
one in the discharging passage and discharged toward
the suction motor.

[0055] The dust charging part 74 is arranged below a
rear end of the second cyclone chamber 72 to send the
fine dust centrifugally separated from the air to the sec-
ond dust collecting chamber 61 of the first cyclone unit
55 through a dust discharging passage 76 of the first
cover 66.

[0056] In the above description, although in the vacu-
um cleaner 1 according to the exemplary embodiment of
the present disclosure, the dust separating unit 50 is il-
lustrated and explained as being the multi cyclone dust
separating apparatus including the second cyclone unit
65 with the two cyclones 71a and 71b, the present dis-
closure is not limited thereto. For instance, the dust sep-
arating unit 50 may be formed in a configuration including
a second cyclone unit with a plurality of cyclones ar-
ranged in a radial direction above a first cyclone unit.
[0057] As explained above, the vacuum cleaner 1 ac-
cording to the exemplary embodiment of the present
disclosure is configured, so that the entire of the dust
separating unit 50 having the plurality of cyclones, that
is, the first and the second cyclone units 55 and 65 is
detachably mounted to the cleaner body 10. Accordingly,
in maintenance and repair, the user can separate the
entire of the dust separating unit 50 from the cleaner body
10 and then move the dust separating unit 50 to an outer
wide area to maintain and repair the dust separating unit
50 thereat.

In addition, the vacuum cleaner 1 according to the ex-
emplary embodiment of the present disclosure is config-
ured, so that the first and the second cyclone units 55
and 65 of the dust separating unit 50 are detachably cou-
pled to or with each other. Accordingly, the first and/or
the second cyclone units 55 and/or 65 can be easily main-
tained and repaired.

[0058] Also, the vacuum cleaner 1 according to the ex-
emplary embodiment of the present disclosure is config-

10

15

20

25

30

35

40

45

50

55

ured, so that some components of the dust separating
unit 50, that is, the handle 62 of the first cyclone unit 55
and the cyclones 71a and 71b of the second cyclone unit
65 are arranged to project to the outside. Accordingly,
there is no need for forming the seating part 80 of mount-
ing the dust separating unit 50 to have a height and a
width identical to or larger than the entire height and the
entire width of the dust separating unit 50. Thus, the vac-
uum cleaner 1 according to the exemplary embodiment
of the present disclosure can detachably mount the dust
separating unit 50 with the plurality of cyclones for supe-
rior dust- separating performance while not greatly in-
creasing the vacuum cleaner 10 in size.

[0059] Hereinafter, anoperation ofthe vacuum cleaner
1 having the detachable dust separating unit 50 accord-
ing to the exemplary embodiment of the present disclo-
sure constructed as described above will be explained
in detail with reference to FIGS. 1 through 6.

[0060] First, as the vacuum cleaner is supplied with an
electric power, the suction motor is operated. As a result,
an air is drawn in into the first air inlet 56 through the
suction nozzle assembly 30, the extended tube 20 and
the suction hose 15 along with a dust or dirt in the vicinity
of a surface to be cleaned.

[0061] The air drawn in into the first air inlet 56 is
changed into a whirling current while being guided by the
spiral guide 58 of the center pipe 57, and is drawn into
the first cyclone chamber 59. With a centrifugal action of
the whirling current ascending by a suction force of the
suction motor, a relatively large dust is separated from
the air drawn in into the first cyclone chamber 59. The
separated dust is moved toward and collected into the
first dust collecting chamber 60.

[0062] The air from which the dust is first separated
passes through the grill member 68 to filter off a fine dust
therefrom again, and flows into the second air inlets 70
of the two cyclones 71a and 71 b via the air drawing-in
pipe 67 and the guide passage 75.

[0063] The air flowed into the second air inlets 70 is
changed into a whirling current while being dashed
against an inner circumferential surface of the second
cyclone chamber 72 and guided by the guide pipe 73 and
the discharging pipe 77. A dustis second separated from
the air by the centrifugal force of the whirling current. The
dust separated from the air in the second cyclone cham-
ber 72 is collected into the second dust collecting cham-
ber 61 through the dust discharging part 74 and the dust
discharging passage 76.

[0064] The airfrom which the dustis second separated
passes through the grill 77a to filter off a fine dust there-
from again, and discharges into the discharging passage
formed in the seating part 80 through the discharging
pipe 77. The discharged air is united into one in the dis-
charging passage and discharged to the outside through
the suction motor.

[0065] Afterthe cleaning operationis completed as de-
scribed above, if the user wants to empty the first and
the second dust collecting chamber 60 and 61, she or he
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carries out a dust removing operation as follows.
[0066] First, as illustrated in FIG. 2, the user grasps
the handle 62 and draws out the entire of the dust sep-
arating unit 50 from the seating part 80. And then, as
illustrated in FIG. 3, the user pulls the second cyclone
unit 65 up while grasping the handle 62. As a result, the
upper edges of the first and second dust collecting cham-
bers 60 and 61 are separated from the groove part 66a
of the first cover 66 to open the upper parts of the first
and second dust collecting chambers 60 and 61. In this
state, the dust collected in the first and second dust col-
lecting chambers 60 and 61 is removed from the first and
second dust collecting chambers 60 and 61 and dumped
on a dustbin, and the dust removing operation is com-
pleted.

[0067] Atfter that, if the user wants to mount the dust
separating unit 50 on the seating part 80 again, she or
he carries out a mounting operation as follows.

[0068] First, the user places the second cyclone unit
65 on the first cyclone unit 55 and then inserts the upper
edges of the first and second dust collecting chambers
60 and 61 into the groove part 66a of the first cover 66
to couple the second cyclone unit 65 with the first cyclone
unit 55. And then, the user grasps the handle 62 and
pushes the dust separating unit 50 into the recess 81 of
the seating part 80 to mount the dust separating unit 50
in the seating part 80. At this time, the second cover 69
closes up the first opening 11a of the outer casing 11 and
the front surface of the first dust collecting chamber 60
closes up the second opening 11b of the outer casing
11. In addition, the first air inlet 56 is connected with the
air drawing- in passage communicating in fluid with the
connection socket 81a coupled to the suction hose 15,
and the rear ends of the discharging pipes 77 of the two
cyclones 71a and 71b are coupled with inlets of the dis-
charging passage. Also, the two cyclones 71a and 71b
and the handle 62 are projected to the outside of the
outer casing 11 through the first and the second openings
11a and 11b of the outer casing 11, respectively. As a
result, the mounting operation is completed.

[0069] As apparentfrom the foregoing description, ac-
cording to the exemplary embodiments of the present
disclosure, the vacuum cleaner is configured, so that the
entire of the large volume of dust separating unit, such
as the multi cyclone dust separating apparatus, having
the plurality of cyclones, that is, the first and the second
cyclone units, is detachably mounted to the cleaner body.
Accordingly, in maintenance and repair, the user can
separate the entire of the dust separating unit from the
cleaner body and then move the dust separating unit to
the outer wide area to maintain and repair the dust sep-
arating unit thereat. Thus, the inconvenience in that after
only some detachably installed parts, such as the dust
collecting unit and the like, are removed from the vacuum
cleaner, the fixedly installed rest, such as the cyclones,
should be maintained and repaired in the narrow space
in the cleaner body, as in the conventional vacuum clean-
er, is prevented.
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[0070] In addition, the vacuum cleaner according to
the exemplary embodiment of the present disclosure is
configured, so that the first and the second cyclone units
of the dust separating unit are detachably coupled to or
with each other. Accordingly, the first and/or the second
cyclone units can be easily maintained and repaired.
[0071] Also, the vacuum cleaner according to the ex-
emplary embodiment of the present disclosure is config-
ured, so that some components of the large volume of
dust separating unit, such as the multi cyclone dust sep-
arating apparatus, that is, at least the handle of the first
cyclone unit and the cyclones of the second cyclone unit,
are arranged to project to the outside. Accordingly, there
is no need for forming the seating part of mounting the
dust separating unitto have the heightand the width iden-
tical to or larger than the entire height and the entire width
of the dust separating unit. Thus, the vacuum cleaner
according to the exemplary embodiment of the present
disclosure can detachably mount the large volume of dust
separating unit, but design the cleaner body to have
about the same size as the dust separating unit having
the single cyclone in the conventional vacuum cleaner.
As a result, the vacuum cleaner according to the exem-
plary embodiment of the present disclosure can detach-
ably mount the large volume of separating unit, such as
the multi cyclone dust separating apparatus, for superior
dust- separating performance while not greatly increas-
ing the vacuum cleaner in size.

Claims
1. A vacuum cleaner comprising:

a cleaner body (10) having a first opening (11a)
to open a portion of a first surface thereof and a
second opening (11b) to open a portion of a sec-
ond surface thereof;

a dust separating unit (50) to separate a dust
from an air; and

a seating part (80) formed in the cleaner body
(10) to detachably mount the dust separating
unit (50) on the cleaner body (10), the seating
part (80) comprising a recess (81) with an ac-
commodating space (83) fluidly communicated
with the firstand the second openings (11a, 11b)
of the cleaner body (10) and formed in a shape
corresponding to the dust separating unit (50);
wherein the dust separating unit (50) is config-
ured to form a portion of an outward appearance
of the cleaner body (10) while closing up the first
and the second openings (11a, 11b) of the
cleaner body (10) when the dust separating unit
(50) is mounted on the seating part (80);
characterized in

that the accommodating space (83) is inclined
to ascend toward at least the second opening
(11b) with respect to a horizontal plane.
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The cleaner as claimed in claim 1, wherein the dust
separating unit (50) is configured, so that when the
dust separating unit (50) is mounted on the seating
part (80), a portion thereof is projected to the outside
through the first and the second openings (11a, 11b)
of the cleaner body (10).

The cleaner as claimed in claim 1 or 2,

wherein the dust separating unit (50) comprises a
first cyclone unit (55) to draw in an air and to first
centrifugally separate a dust from the air, and a sec-
ond cyclone unit (65) to second centrifugally sepa-
rate a dust from the air discharged from the first cy-
clone unit (55), and

wherein the first cyclone unit (55) comprises a por-
tion that is projected to the outside through the sec-
ond opening (11b) of the cleaner body (10) and the
second cyclone unit (65) comprises a portion that is
projected to the outside through the first opening
(11a).

The cleaner as claimed in claim 3, wherein the first
and the second cyclone units (55, 65) are detachably
coupled to or with each other.

The cleaner as claimed in claim 3 or 4, wherein the
first cyclone unit (55) draws in the air at a lower part
thereof and discharges the air at an upper part there-
of.

Thecleaner as claimed in any of claims 3 to 5, where-
in the first cyclone unit (55) comprises:

a first cyclone chamber (59) having an air inlet
(56) at the lower part thereof;

a center pipe (57) disposed in a center of the
first cyclone chamber (59), to guide a rotation of
the air drawn in through the air inlet (56);

a first dust collecting chamber (60) disposed
around the first cyclone chamber (59), to store
the dust centrifugally separated from the first cy-
clone unit (55); and

a second dust collecting chamber (61) disposed
at one side of the first dust collecting chamber
(60), to store the dust centrifugally separated by
the second cyclone unit (65).

The cleaner as claimed in claim 6, wherein the first
dust collecting chamber (60) is formed in a shape
having a semicircular cross section, and the second
dust collecting chamber (61) is formed in a shape
having a rectangular cross section.

The cleaner as claimed in claim 6 or 7, wherein the
first dust collecting chamber (60) is configured so
that at least a portion thereof closes up the second
opening (11b) of the cleaner body (10) when the dust
separating unit (50) is mounted on the seating part
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(80).

The cleaner as claimed in any of claims 6 to 8, where-
in the first cyclone unit (55) further comprises a han-
dle (62) formed on the first dust collecting chamber
(60), wherein the handle is preferably configured so
that at least a portion thereof is projected to the out-
side through the second opening (11b) of the cleaner
body (10).

The cleaner as claimedinany of claim 3to 9, wherein
the second cyclone unit (65) comprises at least two
cyclones (71a, 71b) horizontally disposed parallel to
each other above the first cyclone unit (55).

The cleaner as claimed in claim 10, wherein each of
the at least two cyclones (71a, 71b) is configured so
that at least a portion thereof is projected to the out-
side through the first opening (11a) of the cleaner
body (10).

The cleaner as claimed in any of claims 6 to 11,
wherein the second cyclone unit (65) further com-
prises afirst cover (66) to open and close up an upper
part of the first cyclone unit (55), wherein the first
cover is preferably configured to open and close up
the first dust collecting chamber (60) and the second
dust collecting chamber (61) of the first cyclone unit
(55) at the same time.

The cleaner as claimed in claim 12, wherein the sec-
ond cyclone unit (65) further comprises a second
cover (69) to open and close up the first opening
(11a) of the cleaner body (10), wherein the second
cover is preferably configured to close up the first
opening (11a) when the dust separating unit (50) is
mounted on the seating part (80).

The cleaner as claimed in any of claims 6 to 13,
wherein the second cyclone unit (65) further com-
prises a grill member (68) to filter a dust from the air
discharged from the first cyclone unit (55), wherein
the grillmember (68) is preferably configured, so that
at least a portion thereof is projected into the first
cyclone chamber (59) of the first cyclone unit (55)
and maintained in a spaced-apart relation to a center
pipe (57) of the first cyclone unit (55).

Patentanspriiche

1.

Staubsauger, der aufweist:

einen Staubsaugerkdrper (10) mit einer ersten
Offnung (11a), um einen Abschnitt einer ersten
Oberflache desselben zu 6ffnen, und einer zwei-
ten Offnung (11b), um einen Abschnitt einer
zweiten Oberflache desselben zu 6ffnen;
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eine Staubtrenneinheit (50), um Staub von Luft
zu trennen; und

einen Sitzteil (80), der im Staubsaugerkdrper
(10) ausgebildet ist, um die Staubtrenneinheit
(50) am Staubsaugerkérper (10) I6sbar zu mon-
tieren, wobei der Sitzteil (80) eine Aussparung
(81) mit einem Aufnahmeraum (83) aufweist,
der mitder ersten und der zweiten Offnung (11a,
11b) des Staubsaugerkédrpers (10) fluidtech-
nisch in Verbindung steht und in einer Gestalt
ausgebildet ist, die der Staubtrenneinheit (50)
entspricht;

wobei die Staubtrenneinheit (50) dazu ausge-
legt ist, einen Abschnitt eines aulleren Ausse-
hens des Staubsaugerkérpers (10) zu bilden,
wéhrend sie die erste und die zweite Offnung
(11a, 11b) des Staubsaugerkorpers (10) ver-
schliel3t, wenn die Staubtrenneinheit (50) am
Sitzteil (80) montiert ist;

dadurch gekennzeichnet, dass

der Aufnahmeraum (83) geneigt ist, so dass er
in Richtung zumindest der zweiten Offnung
(11b) in Bezug auf eine horizontale Ebene an-
steigt.

Staubsauger nach Anspruch 1, wobei die Staubtren-
neinheit (50) so ausgelegtist, dass, wenn die Staub-
trenneinheit (50) am Sitzteil (80) montiert ist, ein Ab-
schnitt derselben durch die erste und die zweite Off-
nung (11a, 11b) des Staubsaugerkdrpers (10) nach
auflen vorsteht.

Staubsauger nach Anspruch 1 oder 2,

wobei die Staubtrenneinheit (50) eine erste Zyklon-
einheit (55), um Luft einzusaugen und erstmalig
Staub von der Luft zentrifugal zu trennen, und eine
zweite Zykloneinheit (65), um Staub von der aus der
ersten Zykloneinheit (55) ausgelassenen Luft zweit-
malig zentrifugal zu trennen, aufweist, und

wobei die erste Zykloneinheit (55) einen Abschnitt
aufweist, der durch die zweite Offnung (11b) des
Staubsaugerkérpers (10) nach auf3en vorsteht, und
die zweite Zykloneinheit (65) einen Abschnitt auf-
weist, der durch die erste Offnung (11a) nach auen
vorsteht.

Staubsauger nach Anspruch 3, wobei die erste und
die zweite Zykloneinheit (55, 65) I6sbar miteinander
gekoppelt sind.

Staubsauger nach Anspruch 3 oder 4, wobei die er-
ste Zykloneinheit (55) die Luft an einem unteren Teil
derselben einsaugt und die Luft an einem oberen
Teil derselben auslasst.

Staubsauger nach einem der Anspriiche 3 bis 5, wo-
bei die erste Zykloneinheit (55) aufweist:
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eine erste Zyklonkammer (59) mit einem Luft-
einlass (56) am unteren Teil derselben;

ein zentrales Rohr (57), das in einem Zentrum
der ersten Zyklonkammer (59) angeordnet ist,
um eine Drehung der durch den Lufteinlass (56)
eingesaugten Luft zu flhren;

eine erste Staubsammelkammer (60), die um
die erste Zyklonkammer (59) angeordnetist, um
denvonder ersten Zykloneinheit (55) zentrifugal
abgetrennten Staub zu lagern; und

eine zweite Staubsammelkammer (61), die auf
einer Seite der ersten Staubsammelkammer
(60) angeordnet ist, um den von der zweiten Zy-
kloneinheit (65) zentrifugal abgetrennten Staub
zu lagern.

Staubsauger nach Anspruch 6, wobei die erste
Staubsammelkammer (60) in einer Gestalt mit ei-
nem halbkreisférmigen Querschnitt ausgebildet ist
und die zweite Staubsammelkammer (61) in einer
Gestalt mit einem rechteckigen Querschnitt ausge-
bildet ist.

Staubsauger nach Anspruch 6 oder 7, wobei die er-
ste Staubsammelkammer (60) so ausgelegtist, dass
zumindest ein Abschnitt derselben die zweite Off-
nung (11b) des Staubsaugerkérpers (10) ver-
schlief3t, wenn die Staubtrenneinheit (50) am Sitzteil
(80) montiert ist.

Staubsauger nach einem der Anspriiche 6 bis 8, wo-
bei die erste Zykloneinheit (55) ferner einen Griff (62)
aufweist, der an der ersten Staubsammelkammer
(60) ausgebildet ist, wobei der Griff vorzugsweise so
ausgelegt ist, dass zumindest ein Abschnitt dessel-
ben durch die zweite Offnung (11b) des Staubsau-
gerkdrpers (10) nach auf3en vorsteht.

Staubsauger nach einem der Anspriiche 3 bis 9, wo-
bei die zweite Zykloneinheit (65) mindestens zwei
Zyklone (71a, 71b) aufweist, die horizontal parallel
zueinander Uber der ersten Zykloneinheit (55) ange-
ordnet sind.

Staubsauger nach Anspruch 10, wobei jeder der
mindestens zwei Zyklone (71a, 71b) so ausgelegt
ist, dass zumindest ein Abschnitt derselben durch
die erste Offnung (11a) des Staubsaugerkérpers
(10) nach auf3en vorsteht.

Staubsauger nach einem der Anspriiche 6 bis 11,
wobei die zweite Zykloneinheit (65) ferner eine erste
Abdeckung (66) aufweist, um einen oberen Teil der
ersten Zykloneinheit (55) zu 6ffnen und zu verschlie-
Ren, wobei die erste Abdeckung vorzugsweise dazu
ausgelegt ist, die erste Staubsammelkammer (60)
und die zweite Staubsammelkammer (61) der ersten
Zykloneinheit (55) gleichzeitig zu 6ffnen und zu ver-
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schlieen.

Staubsauger nach Anspruch 12, wobei die zweite
Zykloneinheit (65) ferner eine zweite Abdeckung
(69) aufweist, um die erste Offnung (11a) des Staub-
saugerkorpers (10) zu 6ffnen und zu verschlief3en,
wobei die zweite Abdeckung vorzugsweise dazu
ausgelegt ist, die erste Offnung (11a) zu verschlie-
Ren, wenn die Staubtrenneinheit (50) am Sitzteil (80)
montiert ist.

Staubsauger nach einem der Anspriiche 6 bis 13,
wobei die zweite Zykloneinheit (65) ferner ein Gitter-
element (68) aufweist, um Staub von der aus der
ersten Zykloneinheit (55) ausgelassenen Luft zu fil-
tern, wobei das Gitterelement (68) vorzugsweise so
ausgelegt ist, dass zumindest ein Abschnitt dessel-
ben in die erste Zyklonkammer (59) der ersten Zy-
kloneinheit (55) vorsteht und in einer beabstandeten
Beziehung zu einem zentralen Rohr (57) der ersten
Zykloneinheit (55) gehalten wird.

Revendications

1.

2,

Aspirateur comprenant :

un corps d’aspirateur (10) ayant une premiére
ouverture (11a) destinée a ouvrir une partie
d’une premiére surface de celui-ciet une deuxié-
me ouverture (11b) destinée a ouvrir une partie
d’'une deuxiéme surface de celui-ci,

une unité de séparation de la poussiére (50)
destinée a séparer la poussiére de l'air, et

une partie d’appui (80) formée dans le corps
d’aspirateur (10) destinée a monter de fagon
amovible I'unité de séparation de la poussiére
(50) sur le corps d’aspirateur (10), la partie d’ap-
pui (80) comprenant un évidement (81) avec un
espace de réception (83) en communication flui-
de avec les premiére et deuxiéme ouvertures
(11a, 11b) du corps d’aspirateur (10) et formée
selon une forme correspondant a l'unité de sé-
paration de la poussiéere (50),

dans lequel l'unité de séparation de la poussiére
(50) est configurée pour former une partie de
l'apparence extérieure du corps d’aspirateur
(10) enfermantles premiére et deuxiéme ouver-
tures (11a, 11b) du corps d’aspirateur (10) lors-
que l'unité de séparation de la poussiére (50)
est montée sur la partie d’appui (80),
caractérisé en ce que

I'espace de réception (83) est incliné pour mon-
ter en direction au moins de la deuxiéme ouver-
ture (11b) par rapport a un plan horizontal.

Aspirateur selon larevendication 1, dans lequel I'uni-
té de séparation de la poussiére (50) est configurée
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de sorte que, lorsque l'unité de séparation de la
poussiéere est montée sur la partie d’appui (80), une
partie de celle-ci dépasse vers I'extérieur a travers
les premiére et deuxiéme ouvertures (11a, 11b) du
corps d’aspirateur (10).

Aspirateur selon la revendication 1 ou 2,

dans lequel I'unité de séparation de la poussiere (50)
comprend une premiére unité de cyclone (55) des-
tinée a aspirer de l'air et a séparer une premiere fois
par centrifugation la poussiére de I'air, et une deuxié-
me unité de cyclone (65) destinée a séparer une
deuxieme fois par centrifugation la poussiére de l'air
évacué par la premiére unité de cyclone (55), et
dans lequel la premiere unité de cyclone (55) com-
prend une partie qui dépasse vers I'extérieur a tra-
vers la deuxiéme ouverture (11b) du corps d’aspira-
teur (10) et la deuxiéme unité de cyclone (65) com-
prend une partie qui dépasse vers 'extérieur a tra-
vers la premiere ouverture (11a).

Aspirateur selon la revendication 3, dans lequel les
premiere et deuxiéme unités de cyclone (55, 65) sont
accouplées de fagon amovible I'une a l'autre.

Aspirateur selon la revendication 3 ou 4, dans lequel
la premiére unité de cyclone (55) aspire I'air au ni-
veau d’'une partie inférieure de celle-ci et évacue l'air
au niveau d’une partie supérieure de celle-ci.

Aspirateur selon I'une quelconque des revendica-
tions 3 a 5, dans lequel la premiére unité de cyclone
(55) comprend :

une premiére chambre de cyclone (59) ayant un
orifice d’entrée d’air (56) au niveau d’une partie
inférieure de celle-ci,

un tuyau central (57) disposé au centre de la
premiere chambre de cyclone (59), destiné a
guider une rotation de 'air aspiré a travers I'ori-
fice d’entrée d’air (56),

une premiére chambre de collecte de la pous-
siére (60) disposée autour de la premiere cham-
bre de cyclone (59), destinée a stocker la pous-
siére séparée par centrifugation provenant de
la premiere unité de cyclone (55), et

une deuxieme chambre de collecte de la pous-
siére (61) disposée autour de la premiere cham-
bre de collecte de la poussiére (60), destinée a
stocker la poussiére séparée par centrifugation
par la deuxieme unité de cyclone (65).

Aspirateur selon la revendication 6, dans lequel la
premiere chambre de collecte de la poussiére (60)
est formée suivant une forme ayant une section
transversale semi-circulaire, et la deuxiéme cham-
bre de collecte de la poussiére (61) est formée sui-
vant une forme ayant une section transversale rec-
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tangulaire.

Aspirateur selon larevendication 6 ou 7, dans lequel
la premiére chambre de collecte de la poussiére (60)
est configurée de sorte qu’au moins une partie de
celle-ci ferme la deuxiéme ouverture (11b) du corps
d’aspirateur (10) lorsque 'unité de séparation de la
poussiére (50) est montée sur la partie d’appui (80).

Aspirateur selon 'une quelconque des revendica-
tions 6 a 8, dans lequel la premiére unité de cyclone
(55) comprend en outre une poignée (62) formée sur
la premiére chambre de collecte de la poussiére (60),
dans lequel la poignée est de préférence configurée
de sorte qu’au moins une partie de celle-ci dépasse
vers |'extérieur a travers ladeuxiéme ouverture (11b)
du corps d’aspirateur (10).

Aspirateur selon 'une quelconque des revendica-
tions 3 a9, dans lequel la deuxiéme unité de cyclone
(65) comprend au moins deux cyclones (71a, 71b)
disposés horizontalement parallélement l'un a
l'autre au dessus de la premiére unité de cyclone
(55).

Aspirateur selon la revendication 10, dans lequel
chacun des au moins deux cyclones (71a, 71b) est
configuré de sorte qu’au moins une partie de ceux-
ci dépasse vers l'extérieur a travers la premiere
ouverture (11a) du corps d’aspirateur (10).

Aspirateur selon I'une quelconque des revendica-
tions 6 a 11, dans lequel la deuxiéme unité de cy-
clone (65) comprend en outre un premier capot (66)
destiné a ouvrir et fermer une partie supérieure de
la premiere unité de cyclone (55), dans lequel le pre-
mier capot est de préférence configuré pour ouvrir
et fermer en méme temps la premiére chambre de
collecte de poussiére (60) et la deuxiéeme chambre
de collecte de poussiere (61) de la premiére unité
de cyclone (55).

Aspirateur selon la revendication 12, dans lequel la
deuxiéme unité de cyclone (65) comprend en outre
un deuxiéme capot (69) destiné a ouvrir et fermer la
premiere ouverture (11a) du corps d’aspirateur (10),
dans lequel le deuxiéme capot est configuré de pré-
férence pour fermer la premiéere ouverture (11a) lors-
que l'unité de séparation de la poussiére (50) est
montée sur la partie d’appui (80).

Aspirateur selon 'une quelconque des revendica-
tions 6 a 13, dans lequel la deuxiéme unité de cy-
clone (65) comprend en outre un élément de grille
(68) destiné a filtrer la poussiéere a partir de I'air éva-
cué de la premiere unité de cyclone (55), dans lequel
I'élément de grille (68) est de préférence configuré
de sorte qu’au moins une partie de celui-ci dépasse
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dans la premiére chambre de cyclone (59) de la pre-
miére unité de cyclone (55) et soit maintenue suivant
unerelation d’écartementparrapportauntuyaucen-
tral (57) de la premiére unité de cyclone (55).
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