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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a vacuum
cleaner. More particularly, the present invention relates
to a cyclone unit that separates and collects contami-
nants from outside air and then discharges clean air and
a contaminants-collecting apparatus having the same.

2. Description of the Related Art

[0002] Generally, a vacuum cleaner employs a dust-
collecting receptacle that separates contaminants from
outside air entered through a suction nozzle, collects sep-
arated contaminants, and then, discharges clean air to
the outside.

[0003] The dust-collecting receptacle described in
document US 2002/0011053 is formed in a substantially
cylindrical shape. Contaminants-laden air enters into the
dust collecting receptacle in a substantially tangential di-
rection to the dust collecting receptacle, and then, rises
up along an inside surface of the dust collecting recep-
tacle. Contaminants are separated from the contami-
nants-laden air by centrifugal force, and then, fall to a
lower portion of the dust collecting receptacle by their
own weight. Air separated from contaminants is dis-
charged outside through an air-discharging pipe formed
on an upper portion of the dust-collecting receptacle.
[0004] However, the conventional dust-collecting re-
ceptacle has less dust collecting performance than a
dust-collecting receptacle having a cyclone structure
formed integrally therein. Therefore, when users having
the conventional vacuum cleaner employing no cyclone
structure want excellent cleaning effect, the users are
required to buy a vacuum cleaner having a cyclone struc-
ture leaving the conventional vacuum cleaner alone. As
aresult, an enormous burden of cost will be imposed on
the users.

SUMMARY OF THE INVENTION

[0005] The present invention has been developed in
order to overcome the above drawbacks and other prob-
lems associated with the conventional arrangement. An
aspect of the present invention is to provide a cyclone
unit that can be easily disposed in the conventional dust-
collecting receptacle and a contaminants-collecting ap-
paratus having the same. The above aspect and/or other
feature of the present invention can substantially be
achieved by providing a cyclone unit for separating con-
taminants from contaminants-laden air drawn through an
air inlet port of a dust-collecting receptacle via a suction
nozzle of avacuum cleaner and for discharging air having
contaminants separated to an air-discharging pipe,
which comprises a cylindrical body disposed inside the
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dust-collecting receptacle; at least one supporting brack-
et extending from an outer circumferential surface of the
cylindrical body to an inner circumferential surface of the
dust collecting receptacle to support the cylindrical body
and to separate the cylindrical body from the inner cir-
cumferential surface of the dust-collecting receptacle;
and an air inlet pipe having one end in fluid communica-
tion with the air inlet port of the dust-collecting receptacle
and the other end in fluid communication with the cylin-
drical body in a tangential direction.

[0006] According to an embodiment of the present in-
vention, an end of the at least one supporting bracket
may be bonded on the inner circumferential surface of
the dust-collecting receptacle by thermal fusion bonding.
[0007] The air inlet pipe may be extended to wrap
around some outer circumferential surface of the cylin-
drical body to increase the whirling degree of the con-
taminants-laden air.

[0008] The cyclone unit may further comprise a helical
guide disposed inside the cylindrical body to whirl the
contaminants-laden air entered inside the cylindrical
body through the air inlet pipe and to guide the contam-
inants-laden air to the air-discharging pipe formed at an
upper side of the cylindrical body.

[0009] A width of the at least one supporting bracket
may have the same dimension as adimension of an outer
diameter of the air inlet pipe.

[0010] The cylindrical body may further comprise a
center shaft disposed at a center thereof for the contam-
inants-laden air to whirl smoothly therein.

[0011] According to another aspect of the present in-
vention, a contaminants collecting apparatus for a vac-
uum cleaner comprises: abody having an airinlet through
which contaminants-laden air entered via a suction noz-
zle of the vacuum cleaner passes, collecting and dis-
charging contaminants; and a cyclone unit comprising:
a cylindrical body disposed inside the body; at least one
supporting bracket extending from an outer circumferen-
tial surface of the cylindrical body to an inner circumfer-
ential surface of the body to support the cylindrical body
and to separate the cylindrical body from the inner cir-
cumferential surface of the body; an air inlet pipe having
one end in fluid communication with the air inlet port of
the body and the other end in fluid communication with
the cylindrical body in a tangential direction; and a helical
guide disposed inside the cylindrical body to whirl the
contaminants-laden air entered inside the cylindrical
body through the air inlet pipe and to guide the contam-
inants-laden air to the air-discharging pipe formed at an
upper side of the cylindrical body.

[0012] According to an embodiment of the present in-
vention, the body further comprises an upper cover open-
ing or closing a top end of the body, wherein the upper
cover is integrally formed with an air-discharging pipe to
guide air discharged from the body to the outside.
[0013] The body may further comprise a lower cover
disposed at a bottom end of the body by a hinge connec-
tion to open or close the bottom end of the body.
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[0014] The body may be made of transparent material
or semitransparent material.

[0015] A top end of the cyclone unit may be spaced
apart from a bottom end of the upper cover so that con-
taminants centrifugally separated in the cyclone unit are
discharged to the body.

[0016] A contaminants discharging pathway may be
formed between an outer circumferential surface of the
cyclone unit and an inner circumferential surface of the
body, and a contaminants collecting chamber may be
formed between a bottom surface of the cyclone unit and
a lower cover.

[0017] The air-discharging pipe may be extended
downwardly from the upper cover inside the cylindrical
body of the cyclone unit.

[0018] An end of the at least one supporting bracket
may be bonded on the inner circumferential surface of
the body by thermal fusion bonding. Alternately, the at
least one supporting bracket may be fixed to the body by
at least one screw. Also, the cyclone unit comprises a
plurality of supporting brackets, wherein the width of each
of the plurality of supporting brackets is wider than a gap
between an outer circumferential surface of the cylindri-
cal body and an inner circumferential surface of the body
so that a side end of each of the plurality of supporting
brackets presses the inner circumferential surface of the
body to fix the cylindrical body into the body.

[0019] The airinlet pipe may be disposed to be in con-
tact with the inner circumferential surface of the body so
that the air inlet pipe separates the cylindrical body from
theinner circumferential surface of the body and supports
the cylindrical body.

[0020] The airinlet pipe is bonded on the inner circum-
ferential surface of the body by thermal fusion bonding.
[0021] An outer diameter of the air inlet pipe may be
larger than a gap between an outer circumferential sur-
face of the cylindrical body and an inner circumferential
surface of the body so that the air inlet pipe presses the
inner circumferential surface of the body with atleastone
of the plurality of supporting brackets to fix the cylindrical
body into the body.

[0022] Other objects, advantages and salient features
of the invention will become apparent from the following
detailed description, which, taken in conjunction with the
annexed drawings, discloses preferred embodiments of
the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0023] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings of which:

Fig. 1 is a perspective view illustrating a contami-
nants collecting apparatus having a cyclone unit ac-
cording to an embodiment of the present invention
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disposed in a main body of a vacuum cleaner;

Fig. 2 is a perspective view illustrating the cyclone
unit of Fig. 1;

Fig. 3is an exploded perspective view illustrating the
cyclone unit of Fig. 2;

Fig. 4Ais a plain view illustrating the cyclone unit of
Fig. 2 without an upper cover;

Fig. 4B is a partial enlarging view illustrating a cy-
clone unit fixed inside a cylindrical body by at least
one screw;

Fig. 5 is a partial enlarged perspective view illustrat-
ing A area of Fig. 2;

Fig. 6 is a sectional view of Fig. 2 taken along a line
X-X'in Fig. 2; and

Fig. 7 is a partial sectional side view illustrating the
cyclone unit of Fig. 4A viewing in a direction of arrow
B in Fig. 4A.

[0024] Throughoutthe drawings, like reference numer-
als will be understood to refer to like parts, components
and structures.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0025] Hereinafter, certain exemplary embodiments of
the present invention will be described in detail with ref-
erence to the accompanying drawings.

[0026] The matters defined in the description, such as
a detailed construction and elements thereof, are provid-
ed to assist in a comprehensive understanding of the
invention. Thus, it is apparent that the present invention
may be carried out without those defined matters. Also,
well-known functions or constructions are omitted to pro-
vide a clear and concise description of exemplary em-
bodiments of the present invention.

[0027] Fig. 1 is a perspective view illustrating a con-
taminants-collecting apparatus according to an embod-
iment of the present invention disposed in a vacuum
cleaner. Referring to Fig. 1, the contaminants-collecting
apparatus 100 according to the present invention is de-
tachably disposedin a main body 11 of the vacuum clean-
er 10. A suction nozzle 15 is pivotally connected at a
bottom portion of the main body 11 of the vacuum cleaner
10, and a handle 13 is formed on a top end of the main
body 11. In this embodiment of the present invention, an
upright type vacuum cleaner is used as an example of
vacuum cleaners employing the contaminants-collecting
apparatus 100 according to an embodiment of the
present invention; however, this should not be consid-
ered as limiting. Various types of vacuum cleansers such
as a canister type vacuum cleaner may employ the con-
taminants-collecting apparatus 100 according to an em-
bodiment of the present invention. Reference numeral
17 of Fig. 1 denotes wheels. Reference numeral 117 of
Fig. 1 denotes a handle.

[0028] Referring to Figs. 2 and 3, the contaminants-
collecting apparatus 100 includes a body 110, an upper
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cover 130, a lower cover 150, and a cyclone unit 170.
[0029] The body 110 is formed in a substantially cylin-
drical shape with opposite opened ends. An air inlet port
111 is formed at a middle portion of the body 110 in a
tangential direction to the body 110 so that contaminants-
laden air enters inside the body 110 from outside. At this
time, the body 110 of this embodiment has a cylindrical
shape, however, this should not be considered as limit-
ing. The body 110 may have various shapes such as a
conical shape or areversed conical shape corresponding
to a part of the main body 11 of the vacuum cleaner 10
0 into which the contaminants collecting apparatus 100
is inserted. Also, the body 110 may be made of transpar-
ent material or semitransparent material. As a result, us-
ers can easily know the amount of contaminants collect-
ed in the body 110 without opening the upper cover 130.
The body 110 corresponds to the conventional dust-col-
lecting receptacle as described above.

[0030] The uppercover 130is detachably disposed on
a top end of the body 110 to open or close the opened
top end of the body 110. The upper cover 130 has an air-
discharging pipe 131 to discharge clean air to the outside
of the body 110. The air-discharging pipe 131 penetrates
a center of the upper cover 130 and expends downwardly
from a bottom surface of the upper cover 130 inside the
body 110. Therefore, the air-discharging pipe 131 is in-
side the cyclone unit 170. A backflow preventing claim
133 (see Fig. 6) is disposed in a ring shape on the bottom
surface of the upper cover 130 to face a top end of a
cylindrical body 171 (see Fig. 6). The backflow preventing
dam 133 has a larger diameter than the cylindrical body
171. The backflow preventing dam 133 prevents contam-
inants discharging through a below-described contami-
nants discharging opening 114 (see Fig. 6) by centrifugal
force from flowing back to the cylindrical body 171
through the contaminants discharging opening 114.
[0031] The lower cover 150 is disposed at a bottom
end of the body 110 by a hinge connection to open or
close the opened bottom end of the body 110. The hinge
connection of the lower cover 150 has a general hinge
connection structure. For an example, the hinge connec-
tion has a pair of fixing brackets 113a (see Fig. 5) formed
adjacent to the bottom end of the body 110, a hinge part
151 (see Fig. 5) formed one side of the lower cover 150
and inserted between the pair of fixing brackets 113a,
and a hinge shaft 115 (see Fig. 5) connecting through
the fixing brackets 113a and the hinge part 151. Also,
the other side of the lower cover 150 is bound by a locking
lever 118 (see Fig. 7) disposed adjacent to the bottom
end of the body 110. When emptying contaminants col-
lected in the body 110, the locking lever 118 is operated
so that the lower cover 150 is released from the locking
lever 118. As a result, the lower cover 150 is pivoted
downwardly based on the hinge shaft 115, and then, con-
taminants collected on the lower cover 150 are dis-
charged outside through the bottom end of the body 110
by the gravity.

[0032] ReferringtoFig.3,thecycloneunit170includes
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a cylindrical body 171, an air inlet pipe 173, a plurality of
supporting brackets 175a, 175b, and 175c, a center shaft
177 (see Fig 4A), and a helical guide 179 (see Fig. 4A).
[0033] The cylindrical body 171 has a less diameter
than the body 110 to be inserted inside the body 1 to.
The cylindrical body 171 is disposed inside the body 110
so that a space of the body 110 in which contaminants
are collected is isolated from the air-discharging pipe 131
(see Fig. 6). As aresult, the cylindrical body 171 prevents
contaminants collected in the body 110 from re-scattering
and discharging outside through the air-discharging pipe
131.

[0034] Furthermore, the cylindrical body 171 is dis-
posed inside the body 110 so that a contaminants dis-
charging opening 114, a contaminants discharging path-
way 116, and a contaminants collecting chamber 110b
are formed in the space 113 (see Fig. 3) of the body 110.
Referring to Fig. 6, the contaminants discharging opening
114 is formed between the top end of the cylindrical body
171 and the bottom end of the upper cover 130 so that
contaminants whirled upwardly along an inner circumfer-
ential surface of the cylindrical body 171a are discharged
inside the body 110 through the contaminants discharg-
ing opening 114 by centrifugal force. The contaminants
discharging pathway 116 is a space between an outer
circumferential surface of the cylindrical body 171 and
the inner circumferential surface of the body 110 to guide
the contaminants passed through the contaminants dis-
charging opening 114 downwardly. The contaminants
collecting chamber 110b is a space between a bottom
end of the cylindrical body 171 and the lower cover 150
to collect contaminants falling through the contaminants
discharging pathway 116 by gravity.

[0035] Furthermore, the air inlet pipe 173 is in fluid
communication with the air inlet port 111 of the body 110
so as to guide contaminants-laden air entering through
the air inlet port 111 from the outside into the cylindrical
body 171. The airinlet pipe 173 is formed in the tangential
direction to the lower side of the cylindrical body 171 so
that the contaminants-laden air is whirled inside the cy-
lindrical body 171. At this time, the air inlet pipe 173 is
preferably formed to wrap around some part of the outer
circumferential surface of the cylindrical body 171 to in-
crease the whirling degree of the contaminants-laden air.
[0036] The helical guide 179 (see Fig. 6) is formed be-
tween the inner circumferential surface of the cylindrical
body 171 and the center shaft 177 formed in a vertical
direction on a center of the cylindrical body 171. The hel-
ical guide 179 increases the whirling degree of the con-
taminants-laden air entered inside the cylindrical body
171, through the air inlet pipe 173. In other words, the
entering contaminants-laden air is whirled more strongly
due to a helical air path formed by the center shaft 177,
the helical guide 179, and the cylindrical body 171.
[0037] The plurality of supporting brackets 175a, 175b,
and 175c¢ are formed at predetermined intervals on the
outer circumferential surface of the cylindrical body 171.
Each of the plurality of supporting brackets 175a, 175b,
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and 175c has a predetermined width to separate the cy-
lindrical body 171 from the inner circumferential surface
of the body 110. At least one of the plurality of supporting
brackets 175a, 175b, and 175c is bonded on the inner
circumferential surface 110a of the body 110 by thermal
fusion bonding to securely fix the cylindrical body 171
into the body 110. For fixing the cylindrical body 171 to
the body 110, various other suitable methods may be
used in addition to the thermal fusion bonding. In one
embodiment, each of the plurality of supporting brackets
175 can have a thickness (t) sufficient so that the sup-
porting brackets 175 can be fixed on the body 110 by at
least one screw 271 as shown in Fig. 4B. Another exam-
ple is that the width (W) of each of the plurality of sup-
porting brackets 175a, 175b, and 175c is wider than a
gap between the outer circumferential surface of the cy-
lindrical body 171 and the inner circumferential surface
of the body 110 so that a side end of each of the plurality
of supporting brackets 175a, 175b, and 175c presses the
inner circumferential surface of the body 110 to fix the
cylindrical body 171 into the body 110. On the other hand,
each of the plurality of supporting brackets 175a, 175b,
and 175c is formed to have the same width as a dimen-
sion of an outer diameter of the air inlet pipe 173 so that
the cylindrical body 171 could be disposed in a center of
the body 110.

[0038] With an embodiment of the present invention,
the cyclone unit 170 is disposed in the conventional dust-
collecting receptacle employing no cyclone structure and
having the upper and lower cover, thereby maximizing
contaminants collecting efficiency of the conventional
dust collecting receptacle. Also, the cyclone unit 170 ac-
cording to an embodiment of the present invention can
be easily disposed into the conventional dust-collecting
receptacle without substantially, structural change so
that the conventional dust-collecting receptacle is recy-
clable.

[0039] Hereinafter, operation of the contaminants col-
lecting apparatus 100 having the cyclone unit 170 ac-
cording to an embodiment of the present invention with
the above-described structure will be described.

[0040] Contaminants-laden air entered into the air inlet
pipe 173 via the suction nozzle 15 (see Fig. 1) from the
outside enters inside the cylindrical body 171, and then,
rises up to the upper cover 130 whirling along the inner
circumferential surface of the cylindrical body 171. Con-
taminants separated from the whirling upwardly contam-
inants-laden air by centrifugal force are collected in the
contaminants collecting chamber 110b passing through
the contaminants discharging opening 114 and the con-
taminants discharging pathway 116 in order. Here, the
backflow preventing dam 133 prevents the contaminants
collected in the contaminants collecting chamber 110b
from flowing back through the contaminants discharging
opening 114. On the other hand, air having contaminants
removed is discharged outside the contaminants collect-
ing apparatus 100 through the air-discharging pipe 131
formed to penetrate the upper cover 130.
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[0041] Asdescribed above, because the contaminants
collecting apparatus 100 according to an embodiment of
the present invention can use the conventional dust-col-
lecting receptacle having no cyclonic structure without
structural change as the body 110 to dispose the cyclone
unit 170, it causes the conventional dust-collecting re-
ceptacle to be recycled. As a result, a burden of cost
imposed on users is decreased.

[0042] According tothe presentinvention, because the
cyclone unit 170 is disposed inside the body 110 of the
contaminants collecting apparatus 100, that s, inside the
conventional dust-collecting receptacle, the air-discharg-
ing pipe 131 is isolated from the contaminants collecting
chamber 110b. As a result contaminants collected in the
contaminants collecting chamber 110b is not re-scat-
tered. Also, when the contaminants collecting apparatus
100 is inclined, contaminants collected in the contami-
nants collecting chamber 110b is prevented from enter-
ing the air-discharging pipe 131.

[0043] Furthermore, because air passed through the
air inlet pipe 173 is discharged through the air-discharg-
ing pipe 131 without change of a flowing direction, inter-
ference between air entering the cyclone unit 170 and
air discharging outside is minimized. As a result, loss of
suction force is decreased. Also, the air inlet pipe 173 is
extended to wrap around the outer circumferential sur-
face of the cylindrical body 171 so that air entered from
outside rotates along some part of the outer circumfer-
ential surface of the cylindrical body 171, and then, to
enter inside the cylindrical body 171. Therefor, whirling
degree of air entering the cylindrical body 171 is increase.

Claims

1. A cyclone unit (170) for separating contaminants
from contaminants-laden air drawn through an air
inlet port (111) of dust-collecting receptacle via a
suction nozzle (15) of a vacuum cleaner (10) and for
discharging air having contaminants separated to an
air-discharging pipe (131) the cyclone unit (170)
comprising:

a cylindrical body (171) adapted to be disposed
inside the dust-collecting receptacle; and

an air inlet pipe (173) having one end adapted
to be in fluid communication with the air inlet port
(111) of the dust-collecting receptacle and the
other end in fluid communication with the cylin-
drical body (171) in a tangential direction, char-
acterised in that the cyclone unit (170) com-
prises at least one supporting bracket (1753,
175b, 175c) extending from an outer circumfer-
ential surface of the cylindrical body (171) and
adapted to extend to an inner circumferential
surface of the dust-collecting receptacle when
the cylindrical body (171) is disposed inside the
dust collecting receptacle to support the cylin-
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drical body (171) and to separate the cylindrical
body (171) from the inner circumferential sur-
face of the dust-collecting (receptacle.

The cyclone unit (170) of claim 1, wherein the air
inlet pipe (173) wraps around some outer circumfer-
ential surface of the cylindricalbody (171) toincrease
the whirling degree of the contaminants-laden air.

The cyclone unit (170) of any of claims 1 and 2, fur-
ther comprising:

a helical guide (179) disposed inside the cylin-
drical body (171) to whirl the contaminants-lad-
en air entering the cylindrical body (171) through
the air inlet pipe (173) and to guide the contam-
inants-laden air to the air-discharging pipe (131)
formed at an upper side of the cylindrical body
171).

The cyclone unit (170) of any of claims 1 to 3, wherein
the at least one supporting bracket (175a, 175b,
175c) has a width that is the same dimension as a
dimension of an outer diameter of the air inlet pipe
(173).

The cyclone unit (170) of any of claims 1to 4, wherein
the cylindrical body (171) further comprises a center
shaft (177) disposed at a center thereof for the con-
taminants-laden air to whirl smoothly therein.

A contaminants collecting apparatus (100) for a vac-
uum cleaner (10) comprising:

a body (110) having an air inlet (111) through
which contaminants-laden air entering via a suc-
tion nozzle (15) of the vacuum cleaner (10) can
pass, in which contaminants separated from the
contaminants-laden air can be collected, and
from which clean air can be discharged; and

a cyclone unit (170) comprising:

a cylindrical body (171) disposed inside the
body (110);

an air inlet pipe (173) having one end in fluid
communication with the air inlet of the body
and the other end in fluid communication
with the cylindrical body (171) in atangential
direction, characterised in that the cy-
clone unit (170) further comprises:

at least one supporting bracker (175a,
175b, 175c) extending from an outer cir-
cumferential surface of the cylindrical body
(171) to an inner circumferential surface of
the body (110) to support the cylindrical
body (171) and to separate the cylindrical
body (171) from the inner circumferential
surface of the body (110), and

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

a helical guide (179) disposed inside the cy-
lindrical body (171) to whirl the contami-
nants-laden air entering the cylindrical body
(171) through the air inlet pipe (173) and to
guide the contaminants-laden air to the air-
discharging pipe (131) formed at an upper
side of the cylindrical body (171).

The contaminants collecting apparatus (100) of
claim 6, wherein the body (110) further comprises
an upper cover (130) opening or closing a top end
of the body (110),

wherein the upper cover (130) is integrally formed
with the air-discharging pipe to guide (131) the clean
air discharged from the body (110) to the outside.

The contaminants collecting apparatus (100) of any
of claims 6 and 7, wherein the body (110) further
comprises a lower cover (150) disposed at a bottom
end of the body (110) by a hinge connection to open
or close the bottom end of the body (110).

The contaminants collecting apparatus (100) of any
of claims 6 to 8, wherein the body (110) is made of
transparent material or semitransparent material.

The contaminants collecting apparatus (100) of any
of claims 7 to 9, wherein the cyclone unit (170) has
a top end that is spaced apart from a bottom end of
the upper cover (130) so that contaminants centrif-
ugally separated in the cyclone unit (170) are dis-
charged to the body (110).

The contaminants collecting apparatus (100) of any
of claims 6 to 10, further comprising a contaminants
discharging pathway (116) formed between an outer
circumferential surface of the cyclone unit (170) and
an inner circumferential surface of the body (110) a
contaminants collecting chamber (110b) formed be-
tween a bottom surface of the cyclone unit (170) and
a lower cover (150).

The contaminants collecting apparatus (100) of any
of claims 6 to 11, wherein the air-discharging pipe
(131) extends downwardly from the upper cover
(130) inside the cylindrical body (171) of the cyclone
unit (170).

The contaminants collecting apparatus (100) of any
of claims 6 to 12, wherein the at least one supporting
bracket (175a, 175b, 175c) has an end thatis bonded
on the inner circumferential surface of the body (110)
by thermal fusion bonding.

The contaminants collecting apparatus (100) of any
of claims 6 to 13, wherein the at least one supporting
bracket (175a, 175b, 175c) is fixed to the body by at
least one screw.
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The contaminants collecting apparatus (100) of any
of claims 6 to 14, wherein the cyclone unit (170) com-
prises a plurality of supporting brackets (175a, 175b,
175c)

wherein the width of each of the plurality of support-
ing brackets (175a, 175b, 175c) is wider than a gap
between an outer circumferential surface of the cy-
lindrical body (171) and an inner circumferential sur-
face of the body (110) so that a side end of each of
the plurality of supporting brackets (175a, 175b,
175c) presses the inner circumferential surface of
the body (110) to fix the cylindrical body (171) into
the body (110)

The contaminants collecting apparatus (100) of any
of claims 6 to 15, wherein the air inlet pipe (173) is
in contact with the inner circumferential surface of
the body (110) so that the air inlet pipe (173) sepa-
rates the cylindrical body (171) from the inner cir-
cumferential surface of the body (110) and supports
the cylindrical body (171).

The contaminants collecting apparatus (100) of any
of claims 6 to 16, wherein the air inlet pipe (173) is
bonded on the inner circumferential surface of the
body (110) by thermal fusion bonding.

The contaminants collecting apparatus (100) of any
of claims 6 to 17, the air inlet pipe (173) has an outer
diameter that is larger than a gap between an outer
circumferential surface of the cylindrical body (171)
and an inner circumferential surface of the body
(110) so that the airinlet pipe (173) presses the inner
circumferential surface of the body (110) with at least
one of the plurality of supporting brackets (175a,
175b, 175c) to fix the cylindrical body (171) into the
body (110).

Patentanspriiche

1.

Zykloneinheit (170) zum Trennen von Schmutzstof-
fen von schmutzstoffbeladener Luft, die durch einen
Lufteinlasskanal (111) eines Staubsammelbehalt-
nisses Uber eine Saugdise (15) eines Vakuumrei-
nigers (10) gezogen wird, und zum Austragen von
Luft, deren Schmutzstoffe getrennt worden sind, an
ein Luftaustragsrohr (131),

wobei die Zykloneinheit (170) umfasst:

einen zylindrischen Koérper (171), der derart
ausgebildet ist, dass er innerhalb des Staub-
sammelbehaltnisses angeordnet ist; und

ein Lufteinlassrohr (173), von dem ein Ende der-
art ausgebildet ist, dass es in Fluidverbindung
mit dem Lufteinlasskanal (111) des Staubsam-
melbehaltnisses steht, und ein anderes Ende
mit dem zylindrischen Kérper (171) in einer tan-
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gentialen Richtung in Fluidverbindung steht,

dadurch gekennzeichnet, dass

die Zykloneinheit (170) zumindest eine Stitzhalte-
rung (175a, 175b, 175¢) umfasst, die von einer du-
Reren Umfangsflache des zylindrischen Korpers
(171) wegdflhrt und derart ausgebildet ist, so dass
sie sich zu einer inneren Umfangsflache des Staub-
sammelbehéltnisses erstreckt, wenn der zylindri-
sche Korper (171) innerhalb des Staubsammelbe-
héltnisses angeordnetist, um den zylindrischen Kor-
per (171) zu stitzen und den zylindrischen Kérper
(171) von der inneren Umfangsflache des Staub-
sammelbehéltnisses zu trennen.

Zykloneinheit (170) nach Anspruch 1,

wobei das Lufteinlassrohr (173) um einen Teil der
auleren Umfangsflache des zylindrischen Korpers
(171) geschlungen ist, um den Verwirbelungsgrad
der mit Schmutzstoff beladenen Luft zu erhdhen.

Zykloneinheit (170) nach einem der Anspriiche 1
oder 2, ferner mit: einer spiralférmigen Fihrung
(179), die innerhalb des zylindrischen Kérpers (171)
angeordnet, um die schmutzstoffbeladene Luft, die
in den zylindrischen Kérper (171) durch das Luftein-
lassrohr (173) eintritt, zu verwirbeln und die schmutz-
stoffbeladene Luft an das Luftaustragsrohr (131) zu
fuhren, das an einer Oberseite des zylindrischen
Korpers (171) ausgebildet ist.

Zykloneinheit (170) nach einem der Anspriiche 1 bis
3,

wobei die zumindest eine Stitzhalterung (175a,
175b, 175c) eine Breite besitzt, die die gleiche Di-
mension besitzt, wie eine Dimension eines Aul3en-
durchmessers des Lufteinlassrohres (173).

Zykloneinheit (170) nach einem der Anspriiche 1 bis
4,

wobei der zylindrische Korper (171) ferner einen
Zentralschaft (177) umfasst, der an einem Zentrum
desselben angeordnet ist, um die schmutzstoffbela-
dene Luft darin sanft zu verwirbeln.

Schmutzstoffsammelvorrichtung (100) fir einen Va-
kuumreiniger (10) mit:

einem Korper (110), der einen Lufteinlass (111)
besitzt, durch den schmutzstoffbeladene Luft,
die Uber eine Saugdise (15) des Vakuumreini-
gers (10) eintritt, strémen kann, in dem von der
schmutzstoffbeladenen Luft getrennte
Schmutzstoffe gesammelt werden kénnen und
von dem gereinigte Luft ausgetragen werden
kann; und

einer Zykloneinheit (170), mit:
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einem zylindrischen Kérper (171), der in-
nerhalb des Koérpers (110) angeordnet ist,
einem Lufteinlassrohr (173), von dem ein
Ende in Fluidverbindung mit dem Luftein-
lass des Korpers steht und ein anderes En-
de in einer tangentialen Richtung in Fluid-
verbindung mit dem zylindrischen Kérper
(171) steht,

dadurch gekennzeichnet, dass
die Zykloneinheit (170) ferner umfasst:

zumindest eine Stitzhalterung (1754,
175b, 175c), die von einer dulReren Um-
fangsflache des zylindrischen Korpers
(171) zu einer inneren Umfangsflache des
Korpers (110) fuhrt, um den zylindrischen
Korper (171) zu stiitzen und den zylindri-
schen Korper (171) von der inneren Um-
fangsflache des Korpers (110) zu trennen;
und eine spiralférmige Fuhrung (179), die
innerhalb des zylindrischen Korpers (171)
angeordnet ist, um die
schmutzstoffbeladene Luft, die in den zylin-
drischen Korper (171) durch das Luftein-
lassrohr (173) eintritt, zu verwirbeln und die
schmutzstoffbeladene Luft zu dem Luftaus-
tragsrohr (131) zu fiihren, das an einer
Oberseite des zylindrischen Korpers (171)
ausgebildet

ist.

Schmutzstoffsammelvorrichtung (100) nach An-
spruch 6,

wobei der Korper (110) ferner eine obere Abdeckung
(130) umfasst, die ein Kopfende des Kérpers (110)
offnet oder schlief3t,

wobei die obere Abdeckung (130) mit dem Luftaus-
tragsrohr einteilig ausgebildet ist, um die von dem
Kérper (110) ausgetragene, gereinigte Luft an die
AuRenseite zu fihren (131).

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 oder 7,

wobei der Korper (110) ferner eine untere Abdek-
kung (150) umfasst, die an einem Bodenende des
Kérpers (110) durch eine Gelenkverbindung ange-
ordnet ist, um das Bodenende des Kérpers (110) zu
o6ffnen oder zu schlielRen.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 bis 8,

wobei der Korper (110) aus einem transparenten
Material oder einem semitransparenten Material be-
steht.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 7 bis 9,
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11.

12.

13.

14.

15.

16.

wobei die Zykloneinheit (170) ein Kopfende besitzt,
das von einem Bodenende der oberen Abdeckung
(130) beabstandet ist, so dass Schmutzstoffe, die in
der Zykloneinheit (170) zentrifugal getrennt werden,
an den Korper (110) ausgetragen werden.

Schmutzstoffsammeivorrichtung (100) nach einem
der Anspriiche 6 bis 10,

ferner mit einem Schmutzstoffaustragspfad (116),
der zwischen einer duferen Umfangsflache der Zy-
kloneinheit (170) und einer inneren Umfangsflache
des Korpers (110) ausgebildet ist, und einer
Schmutzstoffsammelkammer (110b), die zwischen
einer Bodenflache der Zykloneinheit (170) und einer
unteren Abdeckung (150) ausgebildet ist.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 bis 11,

wobeidas Luftaustragsrohr(131) von der oberen Ab-
deckung (130) innerhalb des zylindrischen Koérpers
(171) der Zykloneinheit (170) abwarts fihrt.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 bis 12,

wobei die zumindest eine Stltzhalterung (1753,
175b, 175¢c) ein Ende besitzt, das an die innere Um-
fangsflache des Korpers (110) durch Thermo-
schmelzanbindung angebunden ist.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriche 6 bis 13,

wobei die zumindest eine Stltzhalterung (1753,
175b, 175c) durch zumindest eine Schraube an dem
Korper fixiert ist.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriche 6 bis 14,

wobei die Zykloneinheit (170) mehrere Stiitzhalte-
rungen (175a, 175b, 175c) umfasst,

wobei die Breite von jeder der mehreren Stitzhalte-
rungen (175a, 175b, 175c) breiter als ein Spalt zwi-
schen einer duBeren Umfangsflache des zylindri-
schen Korpers (171) und einer inneren Umfangsfla-
che des Korpers (110) ist, so dass ein Seitenende
von jeder der mehreren Stltzhalterungen (1753,
175b, 175c) die innere Umfangsflache des Korpers
(110) presst, um den zylindrischen Korper (171) in
dem Korper (110) zu fixieren.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriche 6 bis 15,

wobei das Lufteinlassrohr (173) in Kontakt mit der
inneren Umfangsflache des Kérpers (110) steht, so
dass das Lufteinlassrohr (173) den zylindrischen
Korper (171) von der inneren Umfangsflache des
Korpers (110) trennt und den zylindrischen Kérper
(171) stutzt.
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Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 bis 16,

wobei das Lufteinlassrohr (173) an der inneren Um-
fangsflache des Korpers (110) durch Thermo-
schmelzanbindung angebunden ist.

Schmutzstoffsammelvorrichtung (100) nach einem
der Anspriiche 6 bis 17,

wobei das Lufteinlassrohr (173) einen AuRendurch-
messer besitzt, der gréfler als ein Spalt zwischen
einer auleren Umfangsflache des zylindrischen
Ko&rpers (171) und einer inneren Umfangsflache des
Korpers (110) ist, so dass das Lufteinlassrohr (173)
die innere Umfangsflache des Korpers (110) mit zu-
mindest einer der mehreren Stiitzhalterungen (175a,
175b, 175c) presst, um den zylindrischen Korper
(171) in dem Kérper (110) zu fixieren.

Revendications

Unité cyclonique (170) permettant de séparer des
contaminants de I'air chargé de contaminants aspiré
atravers un orifice d’entrée d’air (111) d’un récipient
collecteur de poussiére via une buse d’aspiration
(15) d’'un aspirateur (10) et permettant d’évacuer I'air
a contaminants séparés vers un conduit d’évacua-
tion d’air (131), I'unité cyclonique (170) comprenant :

un corps cylindrique (171) adapté pour étre dis-
pose a lintérieur du récipient collecteur de
poussiére ; et

un conduit d’entrée d’air (173) présentant une
extrémité adaptée pour étre en communication
fluidique avec l'orifice d’entrée d’air (111) du ré-
cipient collecteur de poussiére et 'autre extré-
mité en communication fluidique avec le corps
cylindrique (171) dans une direction tangentiel-
le, caractérisée en ce que l'unité cyclonique
(170) comprend au moins un support (1753,
175b, 175c¢) partant d’'une surface circonféren-
tielle extérieure du corps cylindrique (171) et
adapté pour s’étendre jusqu’a une surface cir-
conférentielle intérieure du récipient collecteur
de poussiére lorsque le corps cylindrique (171)
est agencé a lintérieur du récipient collecteur
de poussiére pour supporter le corps cylindrique
(171) et pour séparer le corps cylindrique (171)
de la surface circonférentielle intérieure du ré-
cipient collecteur de poussiére.

Unité cyclonique (170) selon larevendication 1, dans
laquelle le conduit d’entrée d'air (173) s’enroule
autour d’'une partie de la surface circonférentielle ex-
térieure du corps cylindrique (171) pour augmenter
le degré de tourbillonnement de I'air chargé de con-
taminants,
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3. Unité cyclonique (170) selon 'une quelconque des

revendications 1 et 2, comprenant en outre :

un guide hélicoidal (179) agencé a I'intérieur du
corps cylindrique (171) pour faire tourbillonner
I'air chargé de contaminants entrant dans le
corps cylindrique (171) a travers le conduit d’en-
trée d’air (173) et pour guider I'air chargé de con-
taminants vers le conduit d’évacuation d’air
(131) formé au niveau d’un c6té supérieur du
corps cylindrique (171).

Unité cyclonique (170) selon 'une quelconque des
revendications 1 a 3, dans laquelle 'au moins un
support (175a, 175b, 175c) a une largeur de méme
dimension qu’un diametre extérieur du conduit d’en-
trée d’air (173).

Unité cyclonique (170) selon 'une quelconque des
revendications 1 a 4, dans laquelle le corps cylindri-
que (171) comprend en outre un arbre central (177)
agencé au centre de celui-ci pour permettre a l'air
chargé de contaminants de tourbillonner doucement
a l'intérieur.

Appareil collecteur de contaminants (100) pour un
aspirateur (10) comprenant :

un corps (110) présentant une entrée d’air (111)
par laquelle peut passer de I'air chargé de con-
taminants entrant via une buse d’aspiration (15)
de l'aspirateur (10), dans lequel les contami-
nants séparés de I'air chargé de contaminants
peuvent étre recueillis et duquel de I'air propre
peut étre évacué ; et

une unité cyclonique (170), comprenant :

un corps cylindrique (171) disposé a l'inté-
rieur du corps (110) ;

un conduit d’entrée d’air (173) présentant
une extrémité en communication fluidique
avec I'entrée d’air du corps et 'autre extré-
mité en communication fluidique avec le
corps cylindrique (171) dans une direction
tangentielle, caractérisée en ce que I'unité
cyclonique (170) comprend en outre :

au moins un support (175a, 175b,
175c) s’étendant d’une surface circon-
férentielle extérieure du corps cylindri-
que (171) aune surface circonférentiel-
le intérieure du corps (110) pour sup-
porter le corps cylindrique (171) et pour
séparer le corps cylindrique (171) de la
surface circonférentielle intérieure du
corps (110), et

un guide hélicoidal (179) agencé a I'in-
térieur du corps cylindrique (171) pour
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faire tourbillonner 'air chargé de con-
taminants entrant dans le corps cylin-
drique (171) a travers le conduit d’en-
trée d’air (173) et pour guider l'air char-
gé de contaminants vers le conduit
d’évacuation d’air (131) formé au ni-
veau d’un c6té supérieur du corps cy-
lindrique (171).

Appareil collecteur de contaminants (100) selon la
revendication 6, dans lequel le corps (110) com-
prend en outre un recouvrement supérieur (130)
ouvrant ou fermant une extrémité supérieure du
corps (110),

dans lequel le recouvrement supérieur (130) est for-
mé d’'un seul tenant avec le conduit d’évacuation
d’air (131) pour guider I'air propre évacué du corps
(110) vers I'extérieur.

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 et 7, dans
lequel le corps (110) comprend en outre un recou-
vrement inférieur (150) agencé au niveau d’une ex-
trémité inférieure du corps (110) par une articulation
acharniére pour ouvrir ou fermer I'extrémité inférieu-
re du corps (110).

Appareil collecteur de contaminants (100) selon
I'une quelconque des revendications 6 a 8, dans le-
quel le corps (110) est réalisé en un matériau trans-
parent ou un matériau semi-transparent.

Appareil collecteur de contaminants (100) selon
I'une quelconque des revendications 7 a 9, dans le-
quel I'unité cyclonique (170) présente une extrémité
supérieure qui est espacée d’une extrémité inférieu-
re du recouvrement supérieur (130) de sorte que les
contaminants séparés par centrifugation dans l'unité
cyclonique (170) sont évacués vers le corps (110).

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 10, com-
prenant en outre une voie d’évacuation des conta-
minants (116) formée entre une surface circonféren-
tielle extérieure de I'unité cyclonique (170) et une
surface circonférentielle intérieure du corps (110) et
une chambre collectrice de contaminants (110b) for-
mée entre une surface inférieure de I'unité cycloni-
que (170) et un recouvrement inférieur (150).

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 11, dans
lequel le conduit d’évacuation d’air (131) s’étend
vers le bas depuis le recouvrement supérieur (130)
a l'intérieur du corps cylindrique (171) de l'unité cy-
clonique (170).

Appareil collecteur de contaminants (100) selon

10

15

20

25

30

35

40

45

50

55

10

EP 1 743 560 B1

14.

15.

16.

17.

18.

18

'une quelconque des revendications 6 a 12, dans
lequel I'au moins un support (175a, 175b, 175c) a
une extrémité qui est assemblée sur la surface cir-
conférentielle intérieure du corps (110) par assem-
blage par thermofusion.

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 13, dans
lequel 'au moins un support (175a, 175b, 175c) est
fixé au corps par au moins une vis.

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 14, dans
lequel I'unité cyclonique (170) comprend une plura-
lité de supports (175a, 175b, 175¢),

dans lequel la largeur de chacun de la pluralité de
supports (175a, 175b, 175¢) est plus grande qu’un
espace entre une surface circonférentielle extérieu-
re du corps cylindrique (171) et une surface circon-
férentielle intérieure du corps (110) de sorte qu’une
extrémité latérale de chacun de la pluralité de sup-
ports (175a, 175b, 175c) exerce une pression sur la
surface circonférentielle intérieure du corps (110)
pour fixer le corps cylindrique (171) dans le corps
(110).

Appareil collecteur de contaminants (100) selon
I'une quelconque des revendications 6 a 15, dans
lequel le conduit d’entrée d’air (173) est en contact
avec la surface circonférentielle intérieure du corps
(110) de sorte que le conduit d’entrée d’air (173) sé-
pare le corps cylindrique (171) de la surface circon-
férentielle intérieure du corps (110) et supporte le
corps cylindrique (171).

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 16, dans
lequel le conduit d’entrée d’air (173) est assemblé
sur la surface circonférentielle intérieure du corps
(110) par assemblage par thermofusion.

Appareil collecteur de contaminants (100) selon
'une quelconque des revendications 6 a 17, le con-
duit d’entrée d’air (173) a un diamétre extérieur qui
est plus grand qu’un espace entre une surface cir-
conférentielle extérieure du corps cylindrique (171)
et une surface circonférentielle intérieure du corps
(110) de sorte que le conduit d’entrée d’air (173)
exerce une pression sur la surface circonférentielle
intérieure du corps (110) avec au moins un de la
pluralité de supports (175a, 175b, 175c) pour fixer
le corps cylindrique (171) dans le corps (110).
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