EP 1199 023 B1

(19) Européisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 1199 023 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
17.03.2010 Bulletin 2010/11

(21) Application number: 00946373.8

(22) Date of filing: 17.07.2000

(51)

(86)

(87)

Int Cl.:

A47L 9/16 (2006.01)
A47L 9/00 (2006.01)
A47L 9/20(2006.01)

A47L 5/28(2006.01)
A47L 9/28200601)

International application number:
PCT/JP2000/004804

International publication number:
WO 2001/005291 (25.01.2001 Gazette 2001/04)

(54) VACUUM CLEANER
STAUBSAUGER
ASPIRATEUR

(84) Designated Contracting States:
DE ES GB NL SE

(30) Priority: 19.07.1999 JP 20452499

(43) Date of publication of application:
24.04.2002 Bulletin 2002/17

(60) Divisional application:
08021934.8 / 2 033 563

(73) Proprietor: Sharp Kabushiki Kaisha
Osaka-shi,
Osaka-fu 545-0013 (JP)

(72)

Inventors:

Matsumoto, Yukimichi,
Sharp Co., Ltd.
Osaka- shi,

Osaka 545-0013 (JP)
Ota, Hiroshi,

Sharp Co., Ltd.
Osaka- shi,

Osaka 545-0013 (JP)

(74)

(56)

INOUE, Teruhisa,
Sharp Co., Ltd.
Osaka- shi,

Osaka 545-0013 (JP)

Representative: Muller, Frithjof E.
Miller Hoffmann & Partner
Patentanwalte

Innere Wiener Strasse 17

81667 Munchen (DE)

References cited:
EP-A-1 136 028
WO-A-01/07168
JP-A-4172 710

WO-A-00/74548
DE-A- 1 407 995
JP-A-10 058 159

JP-A- 2000 135 183
JP-A- 2000 166 829
JP-U- 03 065 545
JP-U- 49 020 966
JP-U- 54 060 953
JP-U- 59 165 148
JP-Y1-43 029 416
JP-Y2-59 029 628
US-A-5078 761

JP-A-2000 139 790
JP-B2- 55 047 163
JP-U- 48 054 260
JP-U-52 034 571
JP-U- 55 095 642
JP-Y1- 43 024 793
JP-Y2- 2 583 345
JP-Y2- 59 037 163

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

SharkNinja Ex. 1005

printed by Jouve, 75001 Paris er) ONArkNinja et al. v. Dyson Technology Limited,

IPR2023-01322
Page 1 of 26



1 EP 1199 023 B1 2

Description

Technical field

of, fine particles thereof rising into the air and making the
surroundings dirty, and such fine particles of dust evading
through the exhaust port 51¢ and damaging the electric
blower.

[0001] The present invention relates to a vacuum 5 [0007] These problems can be solved by providing a
cleaner having a cyclone dust collecting part that sepa- dust container inside the body of the vacuum cleaner and
rates dust and dirt by forming suction air into a whirling permitting fine particles of dust to evade through the ex-
stream. haust port 51c so that they are filtered out by the dust
container. However, this method requires that the body
Background art 10  of the vacuum cleaner be made larger, and in addition
requires that the refuse collected in the dust container
[0002] Conventional examples of vacuum cleaners be disposed of, which spoils the operability of the vacuum
having a cyclone dust collecting part that separates dust cleaner when the refuse is disposed of.
and dirt (hereinafter simply "dust") by forming suction air [0008] Another vacuum cleaner is disclosed in DE 1
into a whirling stream are disclosed in Japanese Utility 15 407 995.
Model Registered No. 2583345 and Japanese Patent Ap-
plication Laid-Open No. H10-85159. According to these Disclosure of the invention
publications, a connection pipe that is connected, at one
end, to a suction port body having a suction port is cou- [0009] An object of the present invention is to provide
pled, at the other end, to a cyclone dust collecting part. 20 a vacuum cleaner that has a miniaturized cyclone dust
The cyclone dust collecting part communicates, through collecting part but that nevertheless offers improved op-
a suction hose, with the body of the vacuum cleaner. erability when refuse is disposed of and that is less prone
[0003] Fig. 26 shows a sectional view, as seen from to failure in the electric blower thereof.
the side, of the cyclone dust collecting part, and Fig. 27 [0010] The above object is achieved with a vacuum
shows a sectional view taken along line A-A shown in 25 cleaner according to claim 1. Claims 2 to 11 correspond
Fig. 26. The suction air produced by an electric blower to further embodiments of the vacuum cleaner according
passes through a connection pipe 50 and flows into the to claim 1.
cyclone dust collecting part 51 through a flow-in port 51a. [0011] A vacuum cleaner as an example which is use-
The suction air, as it passes through a helical passage ful for understanding of the invention is provided with a
51b formed inside the cyclone dust collecting part 51, is 30  suction portbody having a suction port, an electrical blow-
formed into a whirling stream. As the suction air swirls, er for generating suction air, a connection pipe connected
under centrifugal force, the dust contained therein col- to the suction port body, and cyclone type dust collecting
lides with a wall surface 53a of an inner cylinder part 53, part, disposed between the suction port body and the
with the result that the dust falls, along a conical part 53¢ electric blower, for forming the introduced suction air into
providedintheinnercylinder part53, intoadustcollecting 35 a whirling stream so as to separate dust.
chamber 55. [0012] Here, a dust collecting chamber for accommo-
[0004] The suction air having dust separated there- dating the separated dust is provided within a suction air
from is exhausted through an exhaust port 51c and is fed passage of the cyclone type dust collecting part.
to a body (not shown) of the vacuum cleaner. In this way, [0013] Inthis structure, the suction air produced by the
the dust collecting chamber 55 for accommodating dust 40  electric blower and introduced through a flow-in port flows
is provided in the cyclone dust collecting part 51, which through the connection pipe into the cyclone type dust
is integral with the connection pipe 50. This helps mini- collecting part. Inside the cyclone type dust collecting
aturize the vacuum cleaner and enhance the operability part, as the suction air flows in the form of a whirling
thereof. stream, dust is separated therefrom, and the dust is ac-
[0005] However, in the conventional vacuum cleaner 45 commodated in the dust collecting chamber. The suction
described above, the suction passage that runs from the air having dust separated therefrom passes through the
helical passage 51b through the exhaust port 51c is sep- dust collecting chamber, and is then exhausted by being
arated from the dust collecting chamber 55 by the conical sucked by the electric blower.
part 53c. As a result, the dust collecting chamber 55 ar- [0014] According to the present invention, a vacuum
ranged below the conical part 53c and the suction pas- 50 cleaner is provided with a suction port body having a
sage make the cyclone dust collecting part 51 unduly suction port, an electric blower for generating suction air,
large, spoiling the operability of the vacuum cleaner when a connection pipe connected to the suction port body,
the aforementioned suction port body thereof is moved and a cyclone type dust collecting part, disposed be-
around. tween the suction port body and the electric blower, for
[0006] Moreover, inside the dust collecting chamber 55 forming the suction air introduced through a flow-in port

55, fine and coarse particles of dust are collected in a
mixed manner. This leads to problems like, when the dust
collected in the dust collecting chamber 55 is disposed

into a whirling stream so as to separate dust and then
discharging the suction air through an exhaust port. Here,
a first dust collecting chamber and a second dust collect-
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3 EP 1199 023 B1 4

ing chamber for accommodating the separated dust are
provided in the cyclone type dust collecting part. The first
and second dust collecting chambers are separated from
each other by a partition wall having an opening part

the exhaust port is clogged, the inner cylinder is sucked
into the outer cylinder under vacuum pressure, so that
the exhaust port is covered by the outer cylinder

[0021] According to the present invention, in the vac-

formed therein. 5 uum cleaner structured as described above, a pressure
[0015] Inthis structure, the suction air produced by the sensor for detecting the pressure difference between in
electric blower and introduced through the flow-in port the suction air passage of the cyclone type dust collecting
flows through the connection pipe into the cyclone type part and in the exhaust passage for the suction air ex-
dust collecting part. Inside the cyclone type dust collect- hausted through the exhaust port may be provided. In
ing part, as the suction air flows in the form of a whirling 10 this structure, when the pressure difference between on
stream, dust is separated therefrom. Larger particles of the upstream and downstream sides of the exhaust port
the dust are blocked by the partition wall and are accom- reaches a predetermined level, the exhaust port is de-
modated in the first dust collecting chamber; smaller par- tected being clogged.

ticles of the dust are permitted through through holes and [0022] According to the present invention, in the vac-
are accommodated in the second dust collecting cham- 15 uum cleaner structured as described above, the cyclone
ber. The suction air having dust separated therefrom is type dust collecting part may be arranged substantially
exhausted by being sucked by the electric blower. parallel to the connection pipe and on the side of the
[0016] According to the present invention, in the vac- connection pipe opposite to the floor surface, with the
uum cleaner structured as described above, itis possible opening part provided away from the connection pipe.
to arrange the first dust collecting chamber within the 20 [0023] According to the present invention, in the vac-
suction air passage of the cyclone type dust collecting uum cleaner structured as described above, the cyclone
part and the second dust collecting chamber outside the type dust collecting part may be arranged substantially
suction air passage of the cyclone type dust collecting parallel to the connection pipe, with part of the connection
part. In this structure, the suction air having dust sepa- pipe bent so as to form a handle part to be held by a user
rated therefrom passes through the first dust collecting 25 during cleaning

chamber and is then exhausted by being sucked by the

electric blower. Meanwhile, the dust collected in the sec- Brief description of drawings

ond dust collecting chamber is prevented from being

mixed with the suction air again and exhausted together [0024]

through the exhaust port. 30

[0017] According to the present invention, in the vac- Fig. 1 is a diagram schematically showing the vac-
uum cleaner structured as described above, the first and uum cleaner of a first embodiment of the invention.
second dust collecting chambers may be arranged so as Fig. 2 is a perspective view of the cyclone dust col-
to be detachable from the cyclone type dust collecting lecting part of the vacuum cleaner of the first embod-
part. In this structure, refuse is disposed of with the first 35 iment of the invention.

and second dust collecting chambers detached from the Fig. 3 is a sectional view, as seen from the side, of
cyclone type dust collecting part. the cyclone dust collecting part of the vacuum clean-
[0018] According to the present invention, in the vac- er of the first embodiment of the invention.

uum cleaner structured as described above, at least part Fig. 4 is a sectional view, as seen from above, of the
of the first and second dust collecting chambers may be 40 cyclone dust collecting part of the vacuum cleaner
formed out of a transparent member that permits an in- of the first embodiment of the invention.

side to be viewed from outside. In this structure, the Fig. 5is a sectional view, as seen from above, of the
amount of dust collected in the first and second dust col- cyclone dust collecting part of the vacuum cleaner
lecting chambers can be visually checked from outside. of the first embodiment of the invention, showing its
[0019] According to the present invention, in the vac- 45 state with the valve open.

uum cleaner structured as described above, a valve for Fig. 6 is a diagram showing an example of the struc-
closing the flow-in port when the electric blower is at rest ture of the partition wall of the cyclone dust collecting
may be provided. In this structure, even when the electric part of the vacuum cleaner of the first embodiment
blower is at rest, backflow of the collected dust is pre- of the invention.

vented. 50 Fig. 7 is a diagram showing another example of the
[0020] According to the present invention, in the vac- structure of the partition wall of the cyclone dust col-
uum cleaner structured as described above, the exhaust lecting part of the vacuum cleaner of the first embod-
port may be provided in the cylindrical surface of an inner iment of the invention.

cylinder that is slidable inside an outer cylinder that is Fig. 8 is a diagram showing still another example of
provided so as to protrude into the first dust collecting 55 the structure of the partition wall of the cyclone dust

chamber so that, when the exhaust port is clogged, the
exhaust port is covered by the outer cylinder under the
suction force of the electric blower. In this structure, when

collecting part of the vacuum cleaner of the first em-
bodiment of the invention.
Fig. 9 is a sectional view, as seen from the side, of
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5 EP 1199 023 B1 6

the partition wall shown in Fig. 8.

Fig. 10 is a diagram illustrating the direction in which
the cyclone dust collecting partis fitted in the vacuum
cleaner of the first embodiment of the invention.

Fig. 24 is a perspective view of another example of
the cyclone dust collecting part of the vacuum clean-
er of the fourth embodiment of the invention.

Fig. 25 is a diagram schematically showing the vac-

Figs. 11(a) and 11(b) are diagrams showing another 5 uum cleaner of a fifth embodiment of the invention.
example of the structure of the suction air guide of Fig. 26 is a sectional view, as seen from the side, of
the vacuum cleaner of the first embodiment of the the cyclone dust collecting part of a conventional
invention. vacuum cleaner.

Fig. 12is adiagram showing an example of the struc- Fig. 27 is a sectional view taken along A-A shown in
ture of the exhaust port of the cyclone dust collecting 10 Fig. 26.

part of the vacuum cleaner of the first embodiment

of the invention. Best mode for carrying out the invention

Fig. 13 is a diagram showing another example of the

structure of the exhaust port of the cyclone dust col- [0025] Hereinafter, embodiments of the presentinven-
lecting part of the vacuum cleaner of the firstembod- 15 tion will be described with reference to the drawings. Fig.
iment of the invention. lis adiagram schematically showing the vacuum cleaner
Fig. 14 is a diagram illustrating how the pressure of a first embodiment. To a suction port body 4 having a
sensor is fitted in the cyclone dust collecting part of suction port (not shown) facing the floor surface F, a con-
the vacuum cleaner of the first embodiment of the nection pipe 3is connected, which is coupled to acyclone
invention. 20  dust collecting part 5.

Fig. 15 is a diagram showing the first and second [0026] The cyclone dust collecting part 5 communi-
dust collecting chambers of the cyclone dust collect- cates, through a coupling member 10 and a suction hose
ing part of the vacuum cleaner of the first embodi- 2, with a body 1 of the vacuum cleaner having an electric
ment of the invention, showing their detached state. blower la. Part of the coupling member 10 is bent so as
Fig. 16 is a diagram showing the first and second 25 toformahandle 10ato be held by the user. On the handle
dust collecting chambers of the cyclone dust collect- 10a is provided an operation part 10g, which has oper-
ing part of the vacuum cleaner of the first embodi- ation keys for various operations and a display for indi-
ment of the invention, showing an example of their cating the operation status.

separated state. [0027] When the electric blower 1a is driven, suction
Fig. 17 is a diagram showing the first and second 30 air is taken in through the suction port of the suction port
dust collecting chambers of the cyclone dust collect- body 4 as indicated by arrow f1. The suction air passes
ing part of the vacuum cleaner of the first embodi- through the connection pipe 3 and flows into the cyclone
ment of the invention, showing another example of dust collecting part 5 through an flow-in port 5a. Inside
their separated state. the cyclone dust collecting part 5, as the suction air flows
Fig. 18 is a diagram showing the second dust col- 35 in the form of a whiling stream, dust is separated and
lecting chamber of the cyclone dust collecting part removed therefrom. The suction air is then discharged
of the vacuum cleaner of the first embodiment of the out of the body 1 of the vacuum cleaner by the suction
invention, showing its state with the lid open. force of the electric blower 1a as indicated by arrow f2.
Fig. 19 is a diagram showing the first and second [0028] The details of the cyclone dust collecting part 5
dust collecting chambers of the cyclone dust collect- 40 are shown in a perspective view in Fig. 2, a sectional
ing part of the vacuum cleaner of the first embodi- view as seen from the side in Fig. 3, and a sectional view
ment of the invention, showing their state with the as seen from above in Fig. 4. The cyclone dust collecting
transparent member additionally provided. part 5 has, in a top portion thereof, a suction air guide
Figs. 20(a), 20(b), and 20(c) are diagrams showing 20, in which the flow-in port 5a is formed. Thus, the cy-
the exhaust port of the cyclone dust collecting part 45 clone dust collecting part 5 is coupled through the suction
of the vacuum cleaner of a second embodiment of air guide 20 to the connection pipe 3. The cyclone dust
the invention. collecting part 5 is formed substantially in a cylindrical
Figs. 21(a) and 21(b) are diagrams illustrating the shape, and is arranged parallel to the connection pipe 3.
movement of the exhaust port of the cyclone dust The flow of the suction air flowing into the cyclone dust
collecting part of the vacuum cleaner of the second 50 collecting part5through the flow-in port 5ais substantially
embodiment of the invention. perpendicular to the flow of the suction air exhausted
Fig. 22 is a perspective view of the cyclone dust col- from the cyclone dust collecting part 5.

lecting part of the vacuum cleaner of a third embod- [0029] Moreover, the cyclone dust collecting part 5 is
iment of the invention. arranged on the side of the connection pipe 3 opposite
Fig. 23 is a perspective view of an example of the 55 to the floor surface F (see Fig. 1). This makes it possible

cyclone dust collecting part and the handle of the
vacuum cleaner of a fourth embodiment of the in-
vention.

to lean the connection pipe 3 into a position in which it
lies flat on the floor surface F when a narrow space such
as the gap under a bed is cleaned, and in addition pre-
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7 EP 1199 023 B1 8

vents the cyclone dust collecting part 5 from breaking
and spreading dust about even when the cyclone dust
collecting part 5 is dropped.

pipe 3 is held rotatably and hermetically. This makes the
cyclone dust collecting part 5 rotatable about the con-
nection pipe 3. Thatis, itis possible to retreat the cyclone

[0030] The suction air guide 20 is provided with a valve dust collecting part 5 into the desired position according
13 made of an elastic material such as rubber. Underthe 5 to the place to be cleaned, for example near a wall, in a
vacuum pressure of the suction air, the valve 13 bends narrow space, etc. This enhances the operability of the
in the direction of the flow of the suction air. Thus, as vacuum cleaner.

shown in Fig. 5, the suction air flows into the cyclone dust [0037] Anopening 3bis formed in the connection pipe
collecting part 5 through the flow-in port 5a tangentially 3, and a suction air passage 20c is formed around the
to the cyclone dust collecting part 5. As a result, as the 10 outside of the connection pipe 3. Thus, as shown in Fig.
suction air collides with an inner wall 5c¢ of the cyclone 11(b), irrespective of the positions of the opening 3b and
dust collecting part 5 and is thereby formed into a whirling the flow-in port 5a, the suction air is sucked into the cy-
stream, dust is separated from the suction air and is col- clone dust collecting part 5 through the suction air pas-
lected in a first dust collecting chamber 7. sage 20c. The suction air guide 20 may be provided with
[0031] When the suction air is not flowing, the valve 15 a stopper that engages with the connection pipe 3 so as
13, by its own elasticity, closes the flow-in port 5a, and to restrict the rotation angle of the cyclone dust collecting
thereby prevents backflow of the dust. In this way, the part 5.

dust collected is prevented from flowing back when, for [0038] In Figs. 2 and 3 described earlier, a coupling
example, the vacuum cleaner is stored away. The valve pipe 10b, which is integral with the coupling member 10,
13 may be formed out of a hard, plate-shaped member, 20 has the end surface 10c thereof closed and is put into
in which case the valve 13 is loaded with a force that the cyclone dust collecting part 5. In the outer peripheral
tends to cause it to close the flow-in port 5a by an elastic surface of the coupling pipe 10b, an exhaust port 5b,
member such as a spring. through which the suction air is exhausted from the cy-
[0032] Under the first dust collecting chamber 7 is pro- clone dust collecting part 5, is formed in a position lower
vided a second dust collecting chamber 8 substantially 25 than the flow-in port 5a. As shown in Fig. 12, the exhaust
coaxially therewith, with a partition wall 9 placed in be- port 5b is formed as mesh having a large nhumber of
tween. The partition wall 9 has a meshed opening part through holes.

9a having a large number of through holes as shown in [0039] The mesh is formed out of a resin such as a
Fig. 6. The mesh is formed out of a resin such as a nylon- nylon-based resin, and is fixed to the coupling pipe 10b
based resin or a metal formed into a net, and is fixed to 30 by double molding, by heat fusion, or with adhesive in
the partition wall 9 by double molding, by heat fusion, or such a way as not to leave surface irregularities at the
with adhesive. boundaries 10d and 10e. Ifthere are surface irregularities
[0033] Fine particles of dust pass through the opening there, dust is caught thereby and prompts clogging of the
part 9a and are collected in the second dust collecting exhaust port 5b.

chamber 8. The opening part 9a may be formed by mold- 35 [0040] Alternatively, as shown in Fig. 13, the mesh may
ing the partition wall 9 in the shape of a grid, or by forming be formed into a lint tube 10f, which is then detachably
a large number of through holes therethrough that pen- fitted to the coupling pipe 10b by screw engagement, with
etrate between the firstand second dust collecting cham- a bayonet, with a clamp, or by another means. This is
bers 7 and 8. further preferable because it makes the repair and clean-
[0034] AsshowninFig. 7, the opening part 9amay be 40 ing of the mesh easy.

provided in part of the partition wall 9. As shown in Figs. [0041] The mesh of the exhaust port 5b is as fine as
8 and 9, a rib 11 having an adequate length may be or finer than the mesh of the partition wall 9 so that the
formed so as to divide the second dust collecting cham- coarse particles of dust collected in the first dust collect-
ber 8 into a portion 8a where the opening part 9a is pro- ing chamber 7 do not evade through the exhaust port 5b.
vided and a portion 8b where the opening part 9ais not 45 Fine particles of dust are collected in the second dust
provided. This is preferable because it prevents backflow collecting chamber 8, which is arranged outside the suc-
of the dust that has entered, over the rib 11, the portion tion air passage away from the exhaust port 5b, and are
8b where the opening part 9a is not provided. thereby prevented from evading through the exhaust port
[0035] When the opening part 9a is formed in part of 5b. The exhaust port 5b may be formed by molding the
the partition wall 9 as shown in Figs. 7 and 8, itis pref- 50 coupling pipe 10b or the lint tube 10f in the shape of a
erable to arrange the opening part 9a away from the con- grid so as to form a large number of through holes that
nection pipe 3 as shown in Fig. 10, because this prevents penetrate between the inside of the coupling pipe 10b
backflow of the dust collected in the second dust collect- and the first dust collecting chamber 7.

ing chamber 8 when a high position such as the surface [0042] As shown in Fig. 14, a pressure sensor 15 for
of a wall is cleaned. 55 detectingthe pressure difference between inside the cou-

[0036] As shown in Fig. 11(a), in the suction air guide
20 provided in the cyclone dust collecting part 5, sliding
parts 20a and 20b may be formed so that the connection

pling pipe 10b and inside the first dust collecting chamber
7 may be provided. This makes it possible to detect the
clogging of the exhaust port 5b. When the pressure sen-
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9 EP 1199 023 B1 10

sor 15 detects a predetermined pressure difference, the
electric blower 1a (see Fig. 1) is stopped, and the user
is prompted to clean the exhaust port 5b. It is further
preferable to provide a pressure difference warning

pling pipe 10b, and the coupling pipe 10b and the suction
air guide 20, are detachably coupled together by means
of a taper-taper joint. Alternatively, as shown in Fig. 16,
the coupling pipe 10b and the suction air guide 20 may

means such as a lamp or an indicating means for giving 5 be formed integrally.

a warning of the predetermined pressure difference on [0048] As shown in Fig. 19, part or the whole of the
detection thereof. This makes it easier for the user to first and second dust collecting chambers 7 and 8 may
recognize the clogging of the exhaust port 5b. be formed out of a transparent or semitransparent mem-
[0043] In the cyclone dust collecting part 5 structured ber 12a and 12b. This permits the amount of dust col-
as described above, the suction air introduced through 10 lected in the first and second dust collecting chambers 7
the flow-in port 5a passes through the first dust collecting and 8 to be visually checked, and thus makes it easier
chamber 7 in the form of a whirling stream, and mean- to recognize when to dispose of refuse. It is preferable
while dust is separated therefrom. Fine particles of the to form the transparent members 12a and 12b out of
dust pass through the opening part 9a and are collected glass, because then they are resistant to scratches and
in the second dust collecting chamber 8. Coarse particles 15 continue to offer good viewability for an extended period.
are collected in the first dust collecting chamber 7. The [0049] Figs. 20(a), 20(b), and 20(c) are a sectional
suction air having dust removed therefrom passes view as seen from above, a sectional view as seen from
through the first dust collecting chamber 7, and is then the side, and a side view of the exhaust port 5b of the
sucked through the exhaust port 5b into the electric blow- cyclone dust collecting part 5 of the vacuum cleaner of
er la (see Fig. 1). 20 a second embodiment.. In other respects, the structure
[0044] Thus,the suction air passage inside the cyclone here is the same as in the first embodiment. In this em-
dust collecting part 5 consists of the flow-in port 5a, the bodiment, the coupling pipe 10b has its end surface 10f
first dust collecting chamber 7, and the exhaust port 5b. open, and functions as an outer cylinder into which an
That is, the first dust collecting chamber 7 for accommo- inner cylinder 16 is slidably fitted.

dating dust is arranged within the suction air passage. 25 [0050] Inside the coupling pipe 10b, a cross-shaped
This helps miniaturize the cyclone dust collecting part 5. spring support 10h is formed. Between the spring support
On the other hand, the second dust collecting chamber 10h and the bottom surface 16a of the inner cylinder 16,
8 is arranged outside the suction air passage. This pre- a compressed spring 17 is provided that loads the inner
vents the fine particles of dust that are collected in the cylinder 16 with a force that tends to press it downward.
second dust collecting chamber 8 from flowing back into 30  In the outer peripheral surface of the inner cylinder 16 is
the suction air passage and evading through the cyclone provided an exhaust port 5b similar to that shown in Fig.
dust collecting part 5. 12.

[0045] Moreover, as shown in Fig. 15, the cyclone dust [0051] The suction air flows through the exhaust port
collecting part 5 is so structured that the first and second 5b into the inner cylinder 16 as indicated by arrow B, and
dust collecting chambers 7 and 8 are integrally detach- 35 is sucked through the coupling pipe 10b into the electric
able by means of a coupling part 5e realized by screw blower la (see Fig. 1). As shown in Fig. 21(a), when
engagement, with a bayonet, with a clamp, or by another refuse 19 attaches to and clogs the exhaust port 5b, the
means. As shown in Fig. 16 or 17, the first and second vacuum pressure of the electric blower 1a sucks the inner
dust collecting chambers 7 and 8 are further separable cylinder 16 in as indicated by arrow C. As a result, as
by means of a coupling part 5f realized by screw engage- 40 shown in Fig. 21(b), the inner cylinder 16 retracts into the
ment, with a bayonet, with a clamp, or by another means. coupling pipe 10b (outer cylinder), and the exhaust port
Furthermore, as shown in Fig. 18, the second dust col- 5b is covered by the coupling pipe 10b. Meanwhile, the
lecting chamber 8 may be so structured that a lid 8c at end surface 10f of the coupling pipe 10b scrapes the
its lid is openable by means of a coupling part 5h realized refuse 19 off.

by screw engagement, with a bayonet, with a clamp, or 45 [0052] Inside the inner cylinder 16, a switch member
by another means. (not shown) for detecting the movement of the inner cyl-
[0046] Thus, since fine particles of dust are collected inder 16 is provided. When the inner cylinder 16 moves,
in the second dust collecting chamber 8, it is possible to it turns the switch member on so that a warning is given
detach the first and second dust collecting chambers 7 of the clogging of the exhaust port 5b by a clogging warn-
and 8 integrally from the vacuum cleaner, and then sep- 50 ing means such as by lighting an LED or displaying an
arate the firstand second dust collecting chambers 7 and indication on a liquid crystal display panel.

8 from each other above a trash can or the like. This [0053] Warned of the clogging of the exhaust port 5b
makes it easy to move the vacuum cleaner around, and by the clogging warning means, the user stops the elec-
also helps prevent fine particles of dust from rising and tric blower 1a and cleans the exhaust port 5b. Since the
making the surroundings dirty. Moreover, it is easy to 55 refuse 19 is scraped off by the movement of the inner

perform cleaning using water or the like. Furthermore,
the openable lid 8c makes the disposal of refuse easier.
[0047] InFig. 15, the coupling member 10 and the cou-

cylinder 16, it is also possible to stop the electric blower
la temporarily as soon as the switch member is turned
on, so that the exhaust port 5b is exposed by the resil-
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11 EP 1199 023 B1 12

ience of the compressed spring 17, and then immediately
restart the electric blower 1a.

[0054] AsinFig. 14 described earlier, a pressure sen-
sor 15 may be provided between the coupling pipe 10b

20 may be formed integrally.

[0060] Fig. 25 is a diagram schematically showing the
vacuum cleaner of afifth embodiment. For convenience’s
sake, such members as find their counterparts in the first

and the firstdust collecting chamber 7. Whenthe exhaust 5 embodiment shown in Fig. 2 are identified with the same
port 5b is clogged and the inner cylinder 16 retracts into reference numerals. In this embodiment, the coupling
the coupling pipe 10b, the pressure sensor 15 detects a pipe 10b coupled to the cyclone dust collecting part 5 is
predetermined pressure difference. Here, it is also pos- directly coupled to the body 1; that is, the vacuum cleaner
sible to stop the electric blower 1a (see Fig. 1) and then as a whole is structured as a vacuum cleaner of a so-
restart it a predetermined time thereafter. 10 called upright type. The handle 10a held by the user dur-
[0055] Now, the exhaust port 5b has been cleaned as ing cleaning is formed integrally with the body 1. In the
a result of the refuse 19 attached to the exhaust port 5b vacuum cleaner structured in this way also, it is possible
being scraped off by the end surface 10f of the coupling to structure the cyclone dust collecting part 5 in the same
pipe 10b, and the inner cylinder 16 has returned to its manner as in the first and second embodiments, and
original position under the resilience of the compressed 15 thereby achieve the same effects.

spring 17 as a result of the electric blower la being

stopped. Thus, it is possible to restart the electric blower Industrial applicability

la. If the restarting of the electric blower 1a is attempted

several times within a predetermined time and neverthe- [0061] As described above, according to the present
less the pressure difference does not drop, the exhaust 20 invention, by arranging a dust collecting chamber for col-
port 5b may be recognized as insufficiently cleaned so lecting dust within a suction air passage, it is possible to
that the electric blower la is stopped but not restarted. miniaturize a cyclone dust collecting part and thereby
[0056] Fig. 22 is a perspective view of the cyclone dust enhance the operability of a vacuum cleaner.

collecting part 5 of the vacuum cleaner of a third embod- [0062] Moreover, according to the present invention,
iment. For convenience’s sake, such members as find 25 by arranging a firstand a second dust collecting chamber
their counterparts in the first embodiment shown in Fig. inside a cyclone dust collecting part with a partition wall,
2 are identified with the same reference numerals. In oth- having mesh or the like, placed between them, it is pos-
er respects, the structure here is the same as in the first sible to separate dust according to particle size or weight.
embodiment. In this embodiment, the cyclone dust col- This makes it possible to prevent fine particles of dust
lecting part 5 is arranged substantially parallel tothe con- 30 from being exposed on a surface when the first dust col-
nection pipe 3, and the connection pipe 3 is bent and lecting chamber is detached from the cyclone dust col-
coupled to the cyclone dust collecting part 5. The bent lecting part. Thus, it is possible to prevent fine particles
portion functions as a handle 3a that is held by the user of dust from rising when refuse is disposed of.

during cleaning. [0063] Moreover, according to the present invention,
[0057] With this structure, not only the same effectsas 35 arranging a first dust collecting chamber inside a suction
in the first and second embodiments are achieved, but it air passage helps miniaturize a cyclone dust collecting
is also possible to reduce the space occupied by the han- part, and arranging a second dust collecting chamber
dle 10a (see Fig. 1). Thus, it is possible to miniaturize outside helps prevent the dust collected in the second
the vacuum cleaner and enhance the operability thereof. dust collecting chamber from flowing back into the suc-
[0058] Fig. 23is a perspective view of the cyclone dust 40 tion air passage and evading through an exhaust port.
collecting part 5 and the handle portion of the vacuum [0064] Moreover, according to the present invention,
cleaner of a fourth embodiment. For convenience’s sake, a first and a second dust collecting chamber can be de-
such members as find their counterparts in the first em- tached integrally, and the first and second dust collecting
bodiment shown in Fig. 2 are identified with the same chambers can be separated from each other above a
reference numerals. In other respects, the structure here 45 trash can or the like. This makes it easy to move around
is the same as in the first embodiment. In this embodi- a vacuum cleaner, and in addition helps prevent the fine
ment, the handle 10a held by the user is formed integrally particles of dust collected in the second dust collecting
with the suction air guide 20 of the cyclone dust collecting chamber from rising up and making the surroundings
part 5. dirty. Moreover, itis easy to perform cleaning using water
[0059] Moreover, the coupling pipe 10b put into the 50 or the like. Moreover, by forming part or the whole of the
cyclone dust collecting part 5 is connected, through a first and second dust collecting chambers out of a trans-
coupling part 10, to a suction hose 2 (see Fig. 1) so that parent member, itis possible to visually check the amount
the suction air is introduced into the electric blower 1a. of dust. This makes it easy to recognize when to dispose
In the vacuum cleaner structured in this way also, it is of refuse.

possible to structure the cyclone dust collecting part5in 55 [0065] Moreover, according to the present invention,

the same manner as in the first and second embodi-
ments, and thereby achieve the same effects. As shown
in Fig. 24, the coupling pipe 10b and the suction air guide

a valve is provided that closes an flow-in port when suc-
tion air is not flowing. This prevents backflow and release
of dust through a connection pipe as when a vacuum
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cleaner is stored away. 2. The vacuum cleaner as claimed in claim 1,
[0066] Moreover, according to the present invention, wherein in the first dust collecting chamber (7) is ar-
a pressure sensor that detects the pressure difference ranged within a suction air passage of the cyclone
between on the upstream and downstream sides of an type dust collecting part (5), and the second dust
exhaust port of a cyclones dust collecting part, oraninner 5 collecting chamber (8) is arranged outside the suc-
cylinder that is slidable under the suction force of an elec- tion air passage of the cyclone type dust collecting
tric blower is provided. This makes it easy to detect clog- part (5).
ging of the exhaust port.
[0067] Moreover, according to the present invention, 3. The vacuum cleaner as claimed in claim 1,
when an opening part is formed in part of a partition wall, 10 wherein the first and second dust collecting cham-
the opening part is arranged on the side of a connection bers (7, 8) are arranged so as to be detachable from
pipe opposite to a floor surface. This prevents backflow the cyclone type dust collecting part (5).
of dust through the opening part when a high position
such as the surface of a wall is cleaned, and thus helps 4. The vacuum cleaner as claimed in claim 1,
enhance the operability of a vacuum cleaner. 15 wherein at least part of the first and second dust col-
[0068] Moreover, according to the present invention, lecting chambers (7, 8) is formed out of a transparent
a connection pipe is bent so as to function as a handle member that permits an inside to be viewed from
held by the user during cl. This helps reduce the space outside.
occupied by the handle. In this way, it is possible to min-
iaturize a vacuum cleaner and enhance the operability 20 5. The vacuum cleaner as claimed in claim 1,
thereof. wherein a valve (13) for closing the flow-in port (5a)
when the electric blower (1a) is at rest is provided.
Claims 6. The vacuum cleaner as claimed in claim 1,
25 wherein the exhaust portion (10b) is arranged sub-
1. A vacuum cleaner comprising a suction port body stantially perpendicularly to the flow-in portion (5a),
(4) having a suction port, an electric blower (1a) for and afilter is provided in the exhaust port (5b) formed
generating suction air, a connection pipe (3) con- in a peripheral surface of the exhaust portion (10b).
nected to the suction port body (4), and a cyclone
type dust collecting part (5), disposed between the 30 7. The vacuum cleaner as claimed in claim 1,
suction port body (4) and the electric blower (1a), for wherein the exhaust port (5b) is provided in a cylin-
forming the suction air introduced through a flow-in drical surface of an inner cylinder (16) that is slidable
port (5a) into a whirling stream so as to separate dust inside an outer cylinder (10b) that is provided so as
and then discharging the suction air through an ex- to protrude into the first dust collecting chamber (7),
haust port (5b), 35 and, when the exhaust port is clogged, the exhaust
wherein the cyclone type dust collecting part (5) has port is covered by the outer cylinder (10b) under a
a first dust collecting chamber (7) and a second dust suction force of the electric blower (1a).
collecting chamber (8), both cylindrical in shape, for
accommodating the separated dust, the first and 8. The vacuum cleaner as claimed in claim 1,
second dust collecting chambers (7, 8) being ar- 40 wherein a pressure sensor (15) for detecting a pres-
ranged side by side along an axis thereof and sep- sure difference between in a suction air passage of
arated from each other by a partition (9) wall having the cyclone type dust collecting part (5) and in an
an opening part (9a) formed therein: exhaust passage for the suction air exhausted
characterized in that a suction air guide (20) is pro- through the exhaust port (5b) is provided.
vided that comprises a cylindrical portion substan- 45
tially cylindrical in shape which is fitted on a top por- 9. The vacuum cleaner as claimed in claim 1.
tion of the first dust collecting chamber (7) and which wherein the cyclone type dust collecting part (5) is
has an exhaust port (10b) formed so as to protrude arranged substantially parallel to the connection pipe
from a center of a ceiling surface thereof into the first (3) and on a side of the connection pipe (3) opposite
dust collecting chamber (7), the exhaust portion 50 to a floor surface, and the opening part (9a) is pro-
(10b) having an exhaust port (5b), the suction air vided away from the connection pipe (3).
guide (20) further comprising a connecting portion
that is connected to the connection pipe (3), and the 10. The vacuum cleaner as claimed in claim 1,
flow-in portion (5a) that couples the cylindrical por- wherein the cyclone type dust collecting part (5) is
tion and the connecting portion together so asto per- 55 arranged substantially parallel to the connection pipe

mit dust to be introduced tangentially to the first dust
collecting chamber.

(3), and part of the connection pipe (3) is bent so as
to form a handle part (3a) to be held by a user during
cleaning
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11. The vacuum cleaner as claimed in claim 1.

wherein the electric blower (1) and the cyclone type

wobei die ersten und zweiten Staubsammelkam-
mern (7, 8) so angeordnet sind, dass sie vom Staub-

sammelteil (5) vom Wirbeltyp l6sbar sind.

dust collecting part (5) are so arranged as to com- 4. Staubsauger nach Anspruch 1,

municate with each other through a flexible commu- wobei mindestens ein Teil der ersten und zweiten

nicating pipe (2). 5 Staubsammelkammern (7, 8) von einem transparen-
ten Teil gebildet wird, welches es ermdglicht, dass
das Innere von auf3en betrachtet wird.

Patentanspriiche

5. Staubsauger nach Anspruch 1,

1. Staubsauger mit einem Saugoéffnungsteil (4) mit ei- 10 wobei ein Ventil (13) vorgesehen ist zum Verschlie-
ner Saugoffnung, einem elektrischen Geblase (1a) 3en der Einstromoffnung (5a), wenn das elektrische
zum Erzeugen von Saugluft, einem Verbindungsrohr Geblése (1a) sich in Ruhe befindet.

(3), welches mit dem Saugdéffnungsteil (4) verbun-

den ist, und einem Staubsammelteil (5) vom Wirbel- 6. Staubsauger nach Anspruch 1,

typ, welches zwischen dem Saugéffnungsteil (4)und 15 wobei der Auslassbereich (10b) im Wesentlichen
dem elektrischen Gebléase (1a) angeordnet ist, zum senkrecht zur Einstromdéffnung (5a) angeordnet ist
Ausbilden der durch eine Einstroméffnung (5a) ein- und wobei ein Filter in der Auslasséffnung (5b) vor-
gefuhrten Saugluft in einen Wirbelstrom, um Staub gesehen ist, welche an einer Umfangsflache des
zu separieren, und dann nachfolgend zum Ausge- Auslassbereichs (10b) ausgebildet ist.

ben der Saugluft durch eine Auslassoffnung (5b), 20

wobei das Staubsammelteil (5) vom Wirbeltyp eine 7. Staubsauger nach Anspruch 1,

erste Staubsammelkammer (7) und eine zweite wobei die Auslasséffnung (5b) an einer zylindrischen
Staubsammelkammer (8) aufweist, die beide von zy- Flache eines inneren Zylinders (16) ausgebildet ist,
lindrischer Gestalt sind, zum Aufnehmen des sepa- der im Inneren eines aulReren Zylinders (10b) gleit-
rierten Staubs, wobei die ersten und zweiten Staub- 25 bar ist, welcher so vorgesehen ist, dass er in die
sammelkammern (7, 8) nebeneinander entlang ei- erste Staubsammelkammer (7) hinein hervorsteht,
ner Achse davon angeordnet und voneinander durch und wobei, wenn die Auslassoffnung verstopft ist,
eine Trennwand (9) mit einem Offnungsbereich (9a), die Auslassoffnung durch den &auReren Zylinder
der darin ausgebildet ist, voneinander separiert sind, (10b) unter einer Saugkraft des elektrischen Geblé-
dadurch gekennzeichnet, 30 ses (la) abgedeckt wird.

dass eine Saugluftfiihrung (20) vorgesehenist, wel-

che einen zylindrischen Bereich von im Wesentli- 8. Staubsauger nach Anspruch 1,

chen zylindrischer Gestalt aufweist, der an einem wobei ein Drucksensor (15) vorgesehen ist zum De-
obersten Bereich der ersten Staubsammelkammer tektieren einer Druckdifferenz zwischen einem
(7) angebrachtist und welcher einen Auslassbereich 35 Saugluftdurchgang des Staubsammelteils (5) vom
(10b) aufweist, der so ausgebildet ist, dass er von Wirbeltyp und einem Auslassdurchgang fur die
einer Mitte einer Deckflache davon in die erste durch die Auslasso6ffnung (5b) abgelassene Saug-
Staubsammelkammer (7) hinein hervorsteht, wobei luft.

der Auslassbereich (10b) eine Auslasséffnung (5b)

aufweist, wobei die Saugluftfiihrung (20) des Weite- 40 9. Staubsauger nach Anspruch 1,

ren einen Verbindungsbereich aufweist, welcher mit wobei das Staubsammelteil (5) vom Wirbeltyp im
der Verbindungsréhre (3) verbunden ist, und wobei Wesentlichen parallel zur Verbindungsréhre (3) und
die Einstrémoffnung (5a) den zylindrischen Bereich an einer Seite der Verbindungsrohre (3), welche der
und den Verbindungsbereich aneinander koppelt, Bodenflache gegeniiber liegt, angeordnet ist und
um dem Staub zu ermdglichen, tangentialindie erste 45 wobei der Offnungsbereich (9a) von der Verbin-
Staubsammelkammer eingebracht zu werden. dungsroéhre (3) entfernt vorgesehen ist.

2. Staubsauger nach Anspruch 1, 10. Staubsauger nach Anspruch 1,
wobei die erste Staubsammelkammer (7) innerhalb wobei das Staubsammelteil (5) vom Wirbeltyp im
eines Saugluftdurchgangs des Staubsammelteils 50 Wesentlichen parallel zur Verbindungsréhre (3) an-
(5) vom Wirbeltyp angeordnetist und wobei die zwei- geordnetistund wobei ein Teil der Verbindungsrohre
te Staubsammelkammer (8) aufRerhalb des Saug- (3) so gebogen ist, dass es einen Griffbereich (3a)
luftdurchgangs des Staubsammelteils (5) vom Wir- bildet, der wahrend des Reinigens vom Benutzer zu
beltyp angeordnet ist. halten ist.

55
3. Staubsauger nach Anspruch 1, 11. Staubsauger nach Anspruch 1,

wobei das elektrische Geblase (1) und das Staub-
sammelteil (5) vom Wirbeltyp so angeordnet sind,
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dass sie Uber eine flexible Verbindungsrdhre (2) mit-
einander in Verbindung stehen.
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type a cyclone (5).

4. Aspirateur selon la revendication 1, dans lequel une
partie au moins des premiere et seconde chambres
Revendications 5 collectrices de poussiére (7, 8) se compose d'un élé-
ment transparent qui permet de voir I'intérieur a partir
Aspirateur comprenant un corps a orifice d’aspira- de I'extérieur.
tion (4) qui présente un orifice d’aspiration, une souf-
flante électrique (1a) pour produire de I'air d'aspira- 5. Aspirateur selonlarevendication 1, dans lequel il est
tion, un tuyau de raccordement (3) qui est raccordé 10 prévu une soupape (13) pour fermer I'orifice d’entrée
au corps a orifice d’aspiration (4), et un élément col- (5a) quand la soufflante électrique (1a) est au repos.
lecteur de poussiére du type a cyclone (5) qui est
disposé entre le corps a orifice d’aspiration (4) et la 6. Aspirateur selon la revendication 1, dans lequel la
soufflante électrique (1a) pour former I'air d’aspira- partie de sortie (10b) est disposée globalement per-
tion introduit par un orifice d'entrée (5a) dansuncou- 15 pendiculairement & la partie d’entrée (5a), et un filtre
rant tourbillonnant de maniére a séparer la poussié- est prévu dans l'orifice de sortie (5b) formé dans une
re, et pour décharger ensuite I'air d’aspiration par un surface périphérique de la partie de sortie (10b).
orifice de sortie (5b),
danslequelI’élément collecteur de poussiére du type 7. Aspirateur selon la revendication 1, dans lequel I'ori-
a cyclone (5) a une premiére chambre collectrice de 20 fice de sortie (5) est prévu dans une surface cylin-
poussiére (7) et une seconde chambre collectrice de drique d'un cylindre intérieur (16) qui est apte a cou-
poussiére (8), toutes les deux cylindriques, pour re- lisser dans un cylindre intérieur (10b) prévu de ma-
cevoirlapoussiére séparée, les premiére et seconde niére & dépasser dans la premiére chambre collec-
chambres collectrices de poussiére (7, 8) étant dis- trice de poussiére (7), et quand I'orifice de sortie est
posées cote a cbte suivant un axe desdites cham- 25 encrasseé, il est couvert par le cylindre extérieur (10b)
bres etétantséparées'une de l'autre par une cloison sous une force d’aspiration de la soufflante électri-
(9) dans laquelle est formée une partie d’ouverture que (1a).
(9a) ;
caractériséencequ’ ilestprévuunguide d’air d'as- 8. Aspirateur selon larevendication 1, dans lequel il est
piration (20) comprenant une partie globalementcy- 30 prévu un capteur de pression (15) pour détecter une
lindrique qui est installée sur une partie supérieure différence de pression entre un passage d'air d’'as-
de la premiére chambre collectrice de poussiére (7) piration de I'élément collecteur de poussiére du type
et qui présente un orifice de sortie (10b) formé de a cyclone (5) et un passage de sortie pour I'air d'as-
maniére a dépasser d'un centre d'une surface su- piration sortant par I'orifice de sortie (5b).
périeure du guide d'air (20) jusque dans la premiere 35
chambre collectrice de poussiere (7), la partie de 9. Aspirateur selon larevendication 1, dans lequelI'élé-
sortie (10b) ayant un orifice de sortie (5a), le guide ment collecteur de poussiere du type a cyclone (5)
d’air d’aspiration (20) comprenant par ailleurs une est disposé globalement parallélement au tuyau de
partie de raccordement qui est raccordée au tuyau raccordement (3) et sur un c6té dudit tuyau de rac-
de raccordement (3), et la partie d’entrée (5a) qui 40 cordement (3) opposé a une surface de sol, et I'élé-
relie la partie cylindrique & la partie de raccordement ment d’ouverture (9a) est prévu loin du tuyau de rac-
de maniére a permettre a la poussiere d’étre intro- cordement (3).
duite tangentiellement a la premiére chambre col-
lectrice de poussiére. 10. Aspirateur selon larevendication 1, danslequel I'élé-
45 ment collecteur de poussiere du type a cyclone (5)
Aspirateur selon la revendication 1, dans lequel la est disposé globalement parallélement au tuyau de
premiére chambre collectrice de poussiere (7) est raccordement (3), et une partie dudit tuyau de rac-
disposée a l'intérieur d'un passage d'air d’aspiration cordement (3) est coudée de maniére a former une
de I'élément collecteur de poussiére du type a cy- poignée (3a) a tenir par un utilisateur pendant le net-
clone (5), etla seconde chambre collectrice de pous- 50 toyage.
siere (8) est disposée a I'extérieur du passage d’air
d’aspiration de I'’élément collecteur de poussiére du 11. Aspirateur selon la revendication 1, dans lequel la
type a cyclone (5). soufflante électrique (1) et I'élément collecteur de
poussiéere du type a cyclone (5) sont disposés de
Aspirateur selon la revendication 1, dans lequel les 55 maniére a communiquer grace a un tuyau de com-
premiéere et seconde chambres collectrices de pous- munication flexible (2).
siere (7, 8) sont disposées de maniére a pouvoir étre
détachées de I'élément collecteur de poussiéere du
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