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(54) VACUUM CLEANER

(57)  Anobjectof this invention is to provide a vacuum
cleaner having a dust collection section that a user can
easily perform internal maintenance of. To achieve the
above object, a vacuum cleaner includes a body contain-
ing a motor-driven blower that generates a suction force,
and a cyclone dust collection section that is detachable
from the body. The cyclone dust collection section in-
cludes, as respective parts, a plurality of centrifugal sep-
aration sections that separate air and dust, a communi-
cation section that allows the adjacent centrifugal sepa-
ration sections to communicate, and a dust collection
chamber that accumulates dust that was separated by
the centrifugal separation section. The cyclone dust col-
lection section is disassemblable into the dust collection
chamber, the centrifugal separation sections, and the
communication section, respectively. By adopting this
configuration, since the cyclone dust collection section
can be disassembled into respective sections thereof,
maintenance of the inside of the dust collection section
can be performed with ease.
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Description
Technical Field

[0001] The present invention relates to a vacuum
cleaner having a cyclone dust collection section that pro-
duces a swirling flow therein, and separates air and dust
and only accumulates the dust therein.

Background Art

[0002] Vacuum cleaners are already available in which
a cyclone dust collection section (hereunder, referred to
as "dust collection section") that produces a swirling flow
internally, separates air and dust, and accumulates only
dust therein is detachably provided on a body having
therein a motor-driven blower that generates a suction
force.

[0003] When using the above kind of vacuum cleaner,
when a certain amount of dust accumulates in a dust
collection chamber that accumulates dust within the dust
collection section, the user detaches the dust collection
chamber from the body and disposes of the dust that has
accumulated inside the dust collection chamber. Thus,
the vacuum cleaner can be used without using a paper
bag filter that accumulates dust therein (for example, see
Patent Literature 1).

Citation List
Patent Literature

[0004] Patent Literature 1: Japanese Patent Laid-
Open No. 2009-112811 (Figure 1)

Summary of Invention
Problem to be Solved by the Invention

[0005] However, according to the configuration dis-
closed in Patent Literature 1, although it is possible to
perform maintenance such as cleaning and washing with
water by separating the dust collection chamber that ac-
cumulates dust from the dust collection section, it is not
possible to disassemble a centrifugal separation section
that produces a swirling flow or an air passage that con-
nects adjacent centrifugal separation sections, and
hence itis difficult to perform maintenance such as wash-
ing thereof.

[0006] In particular, in some cases light dust such as
hair is not completely separated from air and remains
inside a centrifugal separation section, and hence there
is a demand for a vacuum cleaner that has a dust collec-
tion section that allows a user to perform maintenance
on the inside of a centrifugal separation section.

[0007] In particular, because these kinds of vacuum
cleaners are used by a variety of users, there isademand
for a vacuum cleaner having a dust collection section that
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can be easily separated and assembled, and that is con-
figured so that, if incorrectly assembled, is not wrongly
used in that state.

[0008] The present invention has been conceived to
solve the above described problems, and an object of
the presentinventionis to provide a vacuum cleaner hav-
ing a dust collection section that allows a user to easily
perform maintenance on the inside thereof.

Means for Solving the Problem

[0009] To solve the above described problems, it is
sufficient to provide a vacuum cleaner including a body
having therein a motor-driven blower that generates a
suction force, and a cyclone dust collection section that
is detachable from the body; wherein the cyclone dust
collection sectionincludes, as respective parts, a plurality
of centrifugal separation sections that separate air and
dust, acommunication section that allows the centrifugal
separation sections that are adjacent to communicate,
and a dust collection chamber that accumulates dust that
is separated by the centrifugal separation section, and
is disassemblable into the dust collection chamber, the
centrifugal separation sections, and the communication
section, respectively.

Advantageous Effects of Invention

[0010] According to the present invention, since the
cyclone dust collection section can be disassembled into
aplurality of centrifugal separation sections that separate
air and dust, a communication section that allows the
centrifugal separation sections that are adjacent to com-
municate, and a dust collection chamber that accumu-
lates dust that is separated by the centrifugal separation
section, that are respective components thereof, main-
tenance of the inside of the dust collection section can
be performed with ease.

Brief Description of Drawings
[0011]

Figure 1 is a general view that shows a vacuum
cleaner C.

Figure 2 includes (a) a front view, (b) a side view,
and (c) a cross-sectional view along a line X-X that
show a dust collection section 20.

Figure 3 is a central cross-sectional view taken along
the center in the transverse direction of a body 10
and the dust collection section 20, that shows a state
in which the dust collection section 20 is fixed to the
body 10.

Figure 4 is a perspective view of the body 10.
Figure 5 is an enlarged view of a fitting concavity 29
of the dust collection section 20 and a fitting protru-
sion 13a of the body 10 that are shown in Figure 3.
Figure 6 is a view that illustrates a state in which
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engagement between the fitting concavity 30 and
the fitting protrusion 13a that is illustrated in Figure
5 has been released.

Figure 7 is a cross-sectional view that illustrates the
vicinity of a lock section 31 shown in Figure 3.
Figure 8 is a cross-sectional view of a state in which
the lock section 31 shown in Figure 7 has been un-
locked.

Figure 9 is a plan view illustrating a state in which
the dust collection section 20 has been disassem-
bled into respective sections thereof.

Figure 10 includes (a) a cross-sectional view along
a line Y-Y, (b) a side view, and (c) and (d) partially
enlarged views of the dust collection section 20.
Figure 11 is a longitudinal sectional view of the dust
collection section 20.

Figure 12 is an exploded view illustrating the rela-
tionship between a dust collection chamber and a
centrifugal separation section.

Figure 13 is an exploded view illustrating the rela-
tionship between centrifugal separation sections 21,
22 and a communication section 23.

Figure 14 is an exploded view illustrating the rela-
tionship between a first centrifugal separation sec-
tion 21 and a discharge pipe.

Figure 15 includes (a) a plan view, (b) a cross-sec-
tional view, and (c) a partially enlarged view of a state
in which the discharge pipe is set in the first centrif-
ugal separation section 21, as viewed from above.

Modes for Carrying Out the Invention

[0012] An embodiment is described hereunder with
reference to the accompanying drawings.

[0013] Figure 1 is a general view of a vacuum cleaner
C.

[0014] Figure 2 includes (a) a front view, (b) a side
view, and (c) a cross-sectional view that show a dust
collection section 20.

[0015] Note that the side view in Figure 2(b) is a view
as seen from the side of a first centrifugal separation
section 21 that is described later. Further, the cross-sec-
tional view in Figure 2(c) is a cross-sectional view in the
transverse direction of the first centrifugal separation sec-
tion 21 and a second centrifugal separation section 22
that are arranged side by side as described later.
[0016] Referring to Figure 1, the vacuum cleaner C in-
cludes a body 10 inside which various functional compo-
nents are housed, a cyclone dust collection section 20
(hereunder, referred to as "dust collection section 20")
that is detachably attached to an upper portion of the
body 10, and dust suction means 50 that forms a suction
passage for sucking dust from a cleaning surface and
causing the dust to flow into the body.

[0017] A control section that performs control of each
section of the vacuum cleaner C, a motor-driven blower
that generates a suction force as a force for sucking in
dust from a site to be cleaned, a power cord for obtaining
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electric power from an external power source, and a cord
reel around which the power cord is wound and the like
are housed inside the body 10.

[0018] A connection opening 11 to which a hose unit
51, described later, communicatively connects is formed
at a front portion of the body 10. In addition, at an upper
face side part of the body 10, a communication passage
12 is provided that communicates with the connection
opening 11 and communicatively connects to a dust in-
take opening 21cformed in the first centrifugal separation
section 21 that is described later.

[0019] The dustsuction means 50 includes a hose unit
51, an extension pipe 52, and a floor surface suction tool
53.

[0020] In the hose unit 51, a first connection section
51b that detachably connects to the connection opening
11 of the body 10 is formed at one end of the hose 514,
a second connection section 51c that is connected to the
extension pipe 52 or the like is formed at the other end
of the hose 51a, and a hand-held handle 51f is provided
on which an operation section 51d that a user uses to
operate the vacuum cleaner C is provided integrally with
the second connection section 51c.

[0021] In the extension pipe 52, two pipes having dif-
ferent outer-shape sizes to each other are combined so
that the overall length of the extension pipe 52 can be
expanded and contracted. A first connection section 52a
that connects with the hose unit 51 is formed at one end
of the extension pipe 52, and a second connection sec-
tion 52b that connects with the floor surface suction tool
53 is formed at the other end thereof.

[0022] The floorsurface suctiontool53includes abase
body 53b in which a suction opening 53a that sucks dust
on the floor surface side is formed, and a connection
section 53c that is provided so as to communicate with
and be rotatable with respect to the base body 53b and
that connects with the extension pipe 52 at one end. The
floor surface suction tool 53 is configured to be capable
oftravelling along afloor surface thatis a cleaning surface
at a time of use.

[0023] The body 10, the dust collection section 20, and
the dust suction means 50 that are described above are
communicatively connected from the dust suction means
50 to the body 10.

[0024] That is, dust that is sucked from a site to be
cleaned flows into the body 10 through the dust suction
means 50 together with air, and thereafter flows into the
inside of the dust collection section 20. Subsequently, in
the dust collection section 20, the dust is separated from
the air, the dust is accumulated inside the dust collection
section 20, and the air flows into the body 10 once more
and is discharged to outside of the body through a dis-
charge port via the motor-driven blower.

[0025] Note that the floor surface suction tool 53 is not
limited to the form described above, and various kinds
of floor surface suction tools 53 are used in accordance
with the site to be cleaned.

[0026] Next, the dust collection section 20 is described
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with reference to Figure 2.

[0027] The dust collection section 20 includes the cen-
trifugal separation sections 21,22, a communication sec-
tion 23, and dust collection chambers 24, 25.

[0028] The centrifugal separation sections 21, 22 are
parts that produce a swirling flow with respect to air that
has flowed into the dust collection section 20 to thereby
separate the dust and air by means of a centrifugal force,
and are made up of the first centrifugal separation section
21 and the second centrifugal separation section 22.
[0029] Note that the first centrifugal separation section
21 and the second centrifugal separation section 22 are
communicatively connected by the communication sec-
tion 23 so that air can flow down from the first centrifugal
separation section 21 to the second centrifugal separa-
tion section 22.

[0030] The external shape of the first centrifugal sep-
aration section 21 is a cylindrical shape in which a circular
cylindrical section 21a and a conical section 21b in which
a distal end that narrows in the downward direction is
open are vertically connected. That is, the cross-section-
al shape of the first centrifugal separation section 21 is
a circular shape.

[0031] Note thatthe circular cylindrical section21aand
the conical section 21b are arranged so that a cross-
sectional center of the circular cylindrical section 21aand
a cross-sectional center of the conical section 21b over-
lap when viewed from the longitudinal direction (axial di-
rection of a central axis M1 that is described later) of the
dust collection section 20. In addition, the distal end of
the conical section 21b is open.

[0032] A dust intake opening 21c¢ for causing air con-
taining dust to flow into the first centrifugal separation
section 21 from the communication passage 12 provided
in the body 10 is formed in a side face of the first centrif-
ugal separation section 21, and a communication open-
ing 21d that connects with the communication section 23
is formed on the upper face thereof.

[0033] The communication opening 21d is an opening
for discharging air from which dust was removed inside
the first centrifugal separation section 21 from the first
centrifugal separation section 21. A mesh-shaped filter
27, described later, is provided in the communication
opening 21d.

[0034] The dustintake opening 21c opens in a tangen-
tial direction of a circle that is the cross-sectional shape
of the circular cylindrical section 21a. As a result, since
air that flows into the first centrifugal separation section
21 flows along an inner wall of the circular cylindrical
section 21a, the structure facilitates efficient generation
of a swirling flow.

[0035] The first centrifugal separation section 21 con-
figured as described above takes in air in which dust is
mixed that has flowed down through the body 10 from
the dust intake opening 21c, and by producing a swirling
flow of the air, subjects dust that is comparatively large
(for example, sand grains and balls of dust such as hair)
to primary separation from the air that was taken in.
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[0036] Subsequently, the air from which dust was re-
moved by primary separation passes through the filter
27 from the communication opening 21d, and flows down
to the second centrifugal separation section 22 via the
communication section 23 thatis described later. Further,
the dust that was separated from the air in the first cen-
trifugal separation section 21 is sent to a first dust col-
lection chamber 24, described later, and accumulated
therein.

[0037] The external shape of the second centrifugal
separation section 22 is a cylindrical shape in which a
conical section 22a that narrows in the downward direc-
tion and a circular cylindrical section 22b are integrally
connected vertically.

[0038] That s, the cross-sectional shape of the outer
form of the second centrifugal separation section 22 is a
circular shape. Note that the conical section 22a forms
a conical shape as far as the inside of the circular cylin-
drical section 22b, and a circular cylindrical section 22d
is further connected thereto from an opening in the distal
end thereof (see Figure 10).

[0039] The conical section 22a and the circular cylin-
drical section 22b are arranged so that a cross-sectional
center of the conical section 22a and a cross-sectional
center of the conical section 22b overlap when viewed
from the longitudinal direction (axial direction of a central
axis M2 that is described later) of the dust collection sec-
tion 20.

[0040] In addition, a communication opening 22c¢ that
connects with the communication section 23 is formed
on the upper face of the second centrifugal separation
section 22.

[0041] The communication opening 22c is an opening
for taking air from which dust was separated by primary
separation in the first centrifugal separation section 21
into the second centrifugal separation section 22, and for
discharging air from which dust was separated by sec-
ondary separation inside the second centrifugal separa-
tion section 22 towards the body 10.

[0042] The second centrifugal separation section 22 is
a part that takes in air from which dust was removed by
primary separation at the first centrifugal separation sec-
tion 21, and by producing a swirling flow of the air inter-
nally, subjects dust that is comparatively small (for ex-
ample, fine sand grains and minute dirt) to secondary
separation from the air that was taken in. The air from
which the dust has been removed is discharged to the
body 10 via a discharge path 23b that is formed in the
communication section 23 that is described later. The
dust is sent to a second dust collection chamber 25, de-
scribed later, and accumulated therein.

[0043] The first centrifugal separation section 21 and
the second centrifugal separation section 22 configured
as described above are arranged in the following manner
to constitute integrated centrifugal separation sections
21, 22.

[0044] First, the first centrifugal separation section 21
and the second centrifugal separation section 22 are ar-
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ranged side by side. In this state, the first centrifugal sep-
aration section 21 and the second centrifugal separation
section 22 are arranged so that the central axis M1 that
passes through the cross-sectional center of the circular
cylindrical section 21a and the conical section 21b con-
stituting the first centrifugal separation section 21 and
the central axis M2 that passes through the cross-sec-
tional center of the conical section 22a and the circular
cylindrical section 22b constituting the second centrifugal
separation section 22 are parallel.

[0045] Further, the positions of axis M1 and the axis
M2 are at the same height when viewing a cross-section
X-X that is perpendicular to the axes M1 and M2 of the
centrifugal separation sections. That is, the axis M1 and
axis M2 are in a laterally aligned positional relationship.
[0046] Further, a handle 26 is provided at a site that,
when the dust collection section 20 is mounted to the
body 10, is sandwiched between the first centrifugal sep-
aration section 21 and the second centrifugal separation
section 22, and that is at a position that is opposite the
body 10 side of the dust collection section 20. The handle
26 is used by the user to carry only the dust collection
section 20 or, in a state in which the dust collection section
20 is attached to the body 10, to carry the dust collection
section 20 and the body 10.

[0047] The handle 26 is arranged so as to extend in a
long manner between the central axis M1 and the central
axis M2 in a direction along the respective axes. That s,
the central axis M1, the central axis M2, and the handle
26 are arranged side by side parallel to each other.
[0048] In astate in which the dust collection section 20
and the communication section 23 are connected, the
handle 26 protrudes from the dust collection section 20
and extends so as to overlap with the communication
section 23. Thus, the communication section 23 is pro-
tected by the handle 26 from a shock caused by an ex-
ternal impact.

[0049] In addition, between the handle 26 and the re-
spective centrifugal separation sections 21, 22, an open-
ing section 26ais formed thatopens in a (lateral) direction
that is perpendicular to the axial directions of the central
axis M1 and the central axis M2.

[0050] The opening section 26a is used as a hand-grip
position into which the user inserts a hand when grasping
the handle 26. The opening section 26a opens so that
one part thereof when the dust collection section 20 is
viewed from the side overlaps with a space that is sand-
wiched between the first centrifugal separation section
21 and the second centrifugal separation section 22, that
is, overlaps with a hollow section 20a that is the location
of a hollow surrounded by the outer face of the first cen-
trifugal separation section 21 and the outer face of the
second centrifugal separation section 22.

[0051] Thecommunication section 23 communicative-
ly connects the first centrifugal separation section 21 and
the second centrifugal separation section 22. A commu-
nication path 23a and the discharge path 23b that is in-
dependent from the communication path 23a are formed
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inside the communication section 23.

[0052] In the communication section 23 configured in
this manner, the communication opening 21d and the
communication opening 22c¢ communicate through the
communication path 23a, and upper portions of the cen-
trifugal separation sections 21, 22 are provided so that
an opening of the discharge path 23b is positioned at the
center of the communication opening 22¢ (see Figure
10).

[0053] The dust collection chambers 24, 25 are con-
stituted by the first dust collection chamber 24 and the
second dust collection chamber 25.

[0054] Each of the dust collection chambers 24, 25 is
formed in a cup shape, and the dust collection chambers
24, 25 are arranged side by side in an integrated condi-
tion. Respective opening sections 24a, 25a of the dust
collection chambers 24, 25 are arranged facing upwards
at the lower parts of the centrifugal separation sections
21, 22.

[0055] The first dust collection chamber 24 accumu-
lates dust that is separated from air in the first centrifugal
separation section 21. The second dust collection cham-
ber 25 accumulates dust that is separated from air in the
second centrifugal separation section 22.

[0056] In this state, the conical section 21b enters the
first dust collection chamber 24, and the circular cylindri-
cal section 22d enters the second dust collection cham-
ber 25.

[0057] Note that a protruding section 28 is integrally
formed with the respective dust collection chambers be-
tween the first dust collection chamber 24 and the second
dust collection chamber 25. The outer face of the pro-
truding section 28 is configured as a curved surface that
connects with the outer face of the handle 26 in a con-
tinuous manner. By configuring the outer face of the pro-
truding section 28 as a curved surface in this manner,
the design of the vacuum cleaner C is enhanced and,
furthermore, the structure is one the makes it is difficult
for the vacuum cleaner C to be caught in an obstructing
article.

[0058] A second handle 29 that a user grasps when
detaching the dust collection chambers 24, 25 is provided
between the first dust collection chamber 24 and the sec-
ond dust collection chamber 25, on a side opposite to
the side on which the protruding section 28 is located.
[0059] As shown in Figure 3 to Figure 8, the dust col-
lection section 20 in which each section is configured as
described above is detachably attached to the body 10
to allow the user to throw out dust that has accumulated
in the dust collection section 20 and thereafter reattach
the dust collection section 20 to the body 10 again. Figure
3 is a central cross-sectional view taken along the center
in the transverse direction of the body 10 and the dust
collection section 20, that shows a state in which the dust
collection section 20 is fixed to the body 10. Figure 4 is
aperspective view of the body 10. Figure 5 is an enlarged
view of a fitting concavity 34 of the dust collection section
20 and a fitting protrusion 13a of the body 10 that are



9 EP 2708 172 A1 10

shown in Figure 3. Figure 6 is a view that illustrates a
state in which engagement between the fitting concavity
30 and thefitting protrusion 13athatis illustrated in Figure
5 has been released. Figure 7 is a cross-sectional view
that illustrates the vicinity of a lock section 31 shown in
Figure 3. Figure 8 is a cross-sectional view of a state in
which the lock section 31 shown in Figure 7 has been
unlocked.

[0060] Referring to Figure 3 to Figure 8, an upper face
13 of the body 10 inclines towards the front, the fitting
protrusion 13ais formed at a lower end of the upper face,
a concave section 13b is formed in the inclined face, and
an engagement receiving section 13c is provided at an
upper end of the upper face.

[0061] The fitting concavity 34 that opens in the down-
ward direction is formed at a lower end (the left diagonal
lower end in Figure 5) portion at an area constituting the
dust collection chambers 24, 25 of the dust collection
section 20. The lock section 31 is operably provided at
an upper portion of the communication section 23 of the
dust collection section 20.

[0062] Thelock section 31 is constituted by alever 31a
that is operated by a user, an engagement section 31b
that moves in response to movement of the lever 31a,
and an erroneous operation prevention cover 31c for pre-
venting erroneous operation of the lever 31a.

[0063] The dust collection section 20 in which each
section is configured as described above is provided on
the upper face 13 of the body 10 in a state in which the
fitting concavity 34 and the fitting protrusion 13a fit to-
gether and the second handle 29 has entered the con-
cave section 13b.

[0064] The dust collection section 20 is retained so as
not to drop off from the body 10 by engagement of the
engagement section 31b of the lock section 31 with the
engagement receiving section 13c.

[0065] Note that the engagement state between the
engagement section 31b and the engagement receiving
section 13c can be released by operating the lever 31a,
and as a result the dust collection section 20 can be de-
tached from the body 10.

[0066] Thelocksection 31is covered by the erroneous
operation prevention cover 31c that is constantly urged
in a closing direction (state in Figure 7), and the structure
is such that the user cannot operate the lever 31a unless
the erroneous operation prevention cover 31c is moved
in an opening direction (state in Figure 7).

[0067] The following effects are obtained by configur-
ing the respective sections as described above.

[0068] First, by providing the handle 26 for carrying the
dust collection section 20, or the body 10 and the dust
collection section 20 when the dust collection section 20
is attached thereto, between the first centrifugal separa-
tion section 21 and the second centrifugal separation
section 22 that are adjacent, the amount by which the
handle 26 protrudes from the dust collection section 20
can be suppressed to a minimum and the dust collection
section can be made compact.
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[0069] Thatis, since the cross-sectional shape of each
of the centrifugal separation sections 21, 22 is a circular
shape, by arranging the centrifugal separation sections
21, 22 adjacent to each other, the hollow section 20a is
formed between the adjacent centrifugal separation sec-
tions 21, 22. By arranging the handle 26 at the position
of the hollow section 20a, the handle 26 can be formed
in a manner in which the protruding amount thereof from
the dust collection section 20 is suppressed.

[0070] In particular, by positioning the opening 26a of
the handle 26 in the hollow section 20a, a hand-grip sec-
tion that a user uses to grasp the handle 26 can be ad-
equately secured without forming the handle 26 in a large
size.

[0071] Thus, since the protruding amount of the handle
26 from the dust collection section 20 is small, the overall
size of the cleaner can be kept to a small size, and dam-
age to the handle 26 can be prevented even if, during
use, the cleaner overturns, the cleaner is dropped, or the
cleaner comes in contact with an obstacle.

[0072] Further, the centrifugal separation sections are
formed in a cylindrical shape, the adjacent centrifugal
separation sections are arranged so that the central axes
M1 and M2 of the respective cylinders thereof are sub-
stantially parallel, and the handle 26 is formed so that a
longitudinal direction thereof is the same as the axial di-
rections of the central axes M1 and M2. Hence, the po-
sition of the handle 26 is the center of the dust collection
section 20, and thus the user can grasp the handle 26 in
a well-balanced manner.

[0073] Further, by providing the handle 26 at a position
on the opposite side to the side on which the dust collec-
tion section 20 is attached to the body 10, the dust col-
lection section 20 and the body 10 can be carried in a
state in which the dust collection section 20 is attached
to the body 10.

[0074] Itis thereby possible to use a common handle
as the handle of the dust collection section 20 and the
handle of the body 10, and to reduce the number of com-
ponents and the weight of the cleaner C, and to also
make the cleaner C a small size.

[0075] In addition, since the handle 26 is positioned
between the adjacent centrifugal separation sections 21,
22, when the plurality of centrifugal separation sections
areintegrally formed to constitute a single unit, the handle
26 can serve as a reinforcing member that links the re-
spective centrifugal separation sections.

[0076] Next, essential portions of the embodiment of
the presentinvention are described with reference to Fig-
ure 9 to Figure 15. Figure 9 is a plan view illustrating a
state in which the dust collection section 20 has been
disassembled into respective sections thereof. Figure 10
includes a cross-sectional view and partially enlarged
views of the dust collection section 20. Figure 11 is a
longitudinal sectional view of the dust collection section
20. Figure 12 is an exploded view illustrating the relation-
ship between a dust collection chamber and a centrifugal
separation section. Figure 13 is an exploded view illus-
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trating the relationship between the centrifugal separa-
tion sections 21, 22 and the communication section 23.
Figure 14 is an exploded view illustrating the relationship
between the first centrifugal separation section 21 and
the discharge pipe. Figure 15 includes a cross-sectional
view and a partially enlarged view of a state in which the
discharge pipe is set in the first centrifugal separation
section 21.

[0077] Referring to Figure 9 and Figure 10, the dust
collection section 20 is disassemblable into three com-
ponents thereof, namely, the centrifugal separation sec-
tions 21, 22, the communication section 23, and the dust
collection chambers 24, 25.

[0078] Afirstgroove section 32isformed in the respec-
tive opening edges on a side that fits together with the
communication section 23 of the centrifugal separation
sections 21, 22 that have the first centrifugal separation
section 21 and the second centrifugal separation section
22. A first seal member 32a for maintaining airtightness
between both members when the communication section
23 and the centrifugal separation sections 21, 22 are fit-
ted together is press-fitted into the first groove section 32.
[0079] Further, a second groove section 33 is formed
in an opening edge that fits together with the dust collec-
tion chambers 24, 25 of the centrifugal separation sec-
tions 21, 22. A second seal member 33a for maintaining
airtightness between both members when the dust col-
lection chambers 24, 25 and the centrifugal separation
sections 21, 22 are fitted together is press-fitted into the
second groove section 33.

[0080] These seal members 32a and 33a are config-
ured to be detachable from the respective groove sec-
tions 32 and 33, and maintenance thereof such as wash-
ing with water or replacement can be performed.
[0081] Referring to Figure 11 and Figure 12, a claw
receiving section 35 that opens in the direction of the
centrifugal separation sections 21, 22 is formed at a site
that is on an opposite side to a face that attaches to/
detaches from the body 10 of the dust collection cham-
bers 24, 25.

[0082] Further, a dust collection chamber lock section
37 isprovided at a site on a side that attaches to/detaches
from the body 10 of the dust collection chambers 24, 25.
The dust collection chamberlock section 37 is constituted
by an engagement claw section 37a that protrudes in the
direction of the centrifugal separation sections 21,22 and
an engagement release button 37b that actuates the en-
gagement claw section 37a.

[0083] Note that the dust collection chamber lock sec-
tion 37 is provided on the second handle 29 for carrying
the dust collection chambers 24, 25.

[0084] A claw section 36 that protrudes in the direction
of the dust collection chambers 24, 25, and a claw re-
ceiving section 39 that opens in the direction of the dust
collection chambers 24, 25 are formed in the centrifugal
separation sections 21, 22.

[0085] Thatis, the dust collection chamber lock section
37 is provided on a side that joins with the centrifugal
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separation sections 21, 22 of the second handle 39 for
carrying the dust collection chambers 24, 25, and the
engagement claw section 37athat rotates has a structure
that is urged in a direction of engagement with the claw
receiving section 39 and engages with the claw receiving
section 39.

[0086] The centrifugal separation sections 21, 22 and
the dust collection chambers 24, 25 that are configured
in this manner are fitted together and fixed in the following
manner. First, the claw section 36 is inserted into the
claw receiving section 35 and engaged therein. Next, the
engagement claw section 37a is inserted into the claw
receiving section 39 and engaged therein.

[0087] Note that in this state, opening edges 24b, 25b
of the dust collection chambers 24, 25 are in intimate
contact with the second seal member 33a. As a result,
the centrifugal separation sections 21, 22 and the dust
collection chambers 24, 25 are coupled and held in a
state in which airtightness is maintained between both
members.

[0088] Further, since engagement between the claw
receiving section 39 and the engagement claw section
37a can be released by operating the engagement re-
lease button 37b in a state in which the user holds the
second handle 29, it is possible to easily separate the
centrifugal separation sections 21, 22 and the dust col-
lection chambers 24, 25 by using the hand that holds the
second handle 29 as a pivot.

[0089] Further, since the engagement release button
37b is positioned on the side of the second handle that
is provided at the dust collection chambers 24, 24, in a
state in which the dust collection section 20 is attached
to the body 10, the engagement release button 37b is
positioned at a site that is sandwiched between the dust
collection section 20 and the body 10 and therefore can-
not be operated by the user.

[0090] Consequently, when cleaning using the vacu-
um cleaner C, a situation does not arise in which the user
mistakenly operates the engagement release button 37b
and dust that has accumulated inside the dust collection
chambers 24, 25 is released.

[0091] Referringto Figure 11 and Figure 13, afirst claw
receiving section 40 and a second claw receiving section
41 are provided on the communication section 23. A com-
munication section lock section 42 is provided on the
centrifugal separation sections 21, 22. The communica-
tion section lock section 42 includes a first claw 43, a
second claw 44, and an interlocking rod 45.

[0092] By engaging the first claw 43 into the first claw
receiving section 40 and engaging the second claw 44
into the second claw receiving section 42, the communi-
cation section 23 and the centrifugal separation sections
21, 22 are retained in a connected state.

[0093] Note that in this state an opening edge 23d of
the communication section 23 intimately contacts the first
seal member 32a. As a result, the centrifugal separation
sections 21, 22 and the communication section 23 are
coupled in a state in which airtightness is maintained be-
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tween both members.

[0094] In this case, the interlocking rod 45 is provided
so that the second claw 44 moves in response to move-
ment of the first claw 43. Therefore, when releasing an
engaged state between the second claw receiving sec-
tion 42 and the second claw 44 in a state in which the
first claw receiving section 40 and the first claw 43 are
engaged, the user can release the engaged state of the
second claw 44 by merely moving the first claw 43 to
release the engaged state.

[0095] The dustcollection section 20 configured as de-
scribed above separates air and dust that have been
drawn into the inside thereof in the following manner.
[0096] Referring to Figure 10 in which the flow of air is
indicated by a thick line R, first, air containing dust that
flows into the first centrifugal separation section 21 from
the dust intake opening 21c forms a swirling flow along
the inner wall of the first centrifugal separation section
21 that is a circular cylindrical shape, and flows in the
downward direction.

[0097] As the swirling flow flows in the downward di-
rection, the swirling flow approaches a portion that is a
conical shape of the first centrifugal separation section
21. As a result, the swirl radius of the swirling flow of air
containing dust decreases, and hence the swirling speed
increases and the centrifugal force strengthens due to
the increase in the swirling force and dust is separated
from inside the air.

[0098] Thedustthatisseparated fromthe airis pushed
in the downward direction and is accumulated in the first
dust collection chamber 24. Minute dust that was not
completely separated from the air flows upward through
the center of the swirling flow, is discharged from the first
centrifugal separation section 21 via the filter 27 provided
in the opening 21d, passes through the communication
section 23, and flows down to the second centrifugal sep-
aration section 22.

[0099] The air that includes minute dust that flowed
down to the second centrifugal separation section 22
forms a swirling flow in a similar manner as the air inside
the first centrifugal separation section 21, and the dust
separates from the air by means of the centrifugal force
that is produced by the swirling flow.

[0100] The dust that is separated from the air is accu-
mulated in the second dust collection chamber 25. The
air from which the dust was removed flows upward
through the center of the swirling flow, passes along the
discharge path 23b formed in the communication section
23, and flows down into the inside of the body 10 from a
discharge/intake port 15 that opens into the body 10.
[0101] The air that flowed into the body 10 is dis-
charged to outside the body 10 from a discharge port that
opens into the body 10, via the motor-driven blower.
[0102] Note that since the second centrifugal separa-
tion section 22 is configured to be smaller than the inner
diameter of the first centrifugal separation section 21, a
swirling flow flows therein ata higher speed than the swirl-
ing flow in the first centrifugal separation section 21.
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Thus, the configuration of the second centrifugal sepa-
ration section 22 enables the removal of minute dust that
can not be completely separated in the first centrifugal
separation section 21.

[0103] In this case, referring to Figure 14 and Figure
15, the filter 27 is constituted by a filter section in which
a cylindrical mesh-like opening constituted by a circular
cylindrical section 27a and a conical section 27b that is
integrally connected to the circular cylindrical section
27a, and a flange-shaped base section 27¢ that spreads
from an opening end of the circular cylindrical section
27a.

[0104] By making the shape of the filter 27 a circular
cylindrical shape in this manner, generation of a swirling
flow inside the first centrifugal separation section 21 can
be facilitated. In addition, by forming the filter 27 in a
cylindrical shape, a wide area in which the mesh-like
opening is formed can be secured, and the flow of air
that flows through the filter 27 can be increased.

[0105] A groove section 27d having a cross-sectional
shape that is a reversed C shape that opens towards the
outside is formed at the outer edge of the base section
27c. A seal member 52 is provided in the groove section
27d.

[0106] The seal member 52 is a member for securing
airtightness between the filter 27 and the first centrifugal
separation section 21 when the filter 27 is fitted in the
communication opening 21d of the first centrifugal sep-
aration section 21, by joining with an inner wall face 21h
of the first centrifugal separation section 21 to fill a gap
between the filter 27 and the first centrifugal separation
section 21.

[0107] The seal member 52 has a packing section 52a.
The packing section 52a contacts against the first cen-
trifugal separation section 21 to secure the aforemen-
tioned airtightness. An end of the packing section 52a is
housed inside the groove section 27d, and an area of the
packing section 52a that serves as a sealing surface pro-
trudes to the outside from the groove section 27d. The
protruding area contacts with the inner wall face 21h of
the first centrifugal separation section 21.

[0108] Note that when the filter 27 is fitted in the com-
munication opening 21d, the seal member 52 is mounted
inside the groove section 27d without projecting (protrud-
ing) from the space thatis surrounded by the groove sec-
tion 27d and the inner wall face 21h of the first centrifugal
separation section 21.

[0109] Thatis, the sealmember52isin astate in which
the seal member 52 is surrounded by the groove section
27d and a wall face of the first centrifugal separation sec-
tion 21, and is not exposed inside the first centrifugal
separation section 21.

[0110] The filter 27 configured in this manner is pro-
vided in the communication opening 21d so that the cen-
tral axis M1 of the first centrifugal separation section 21
and the axial center of the circular cylindrical section 27a
and the conical section 27b coincide.

[0111] Inthiscase, referringto Figure 13, arotary baffle
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plate 54 that is constantly urged in a slanting direction
with respect to the central axis M1 of the first centrifugal
separation section 21 is provided in the vicinity of the
communication opening 21d of the first centrifugal sep-
aration section 21.

[0112] When the rotary baffle plate 54 is in a slanting
state, if the user attempts to attach the communication
section 23 to the centrifugal separation sections 21, 22,
a baffle plate end 55 interferes with a rib 56 that is formed
on the communication section 23, and the communica-
tion section 23 can not be attached to the centrifugal sep-
aration sections 21, 22. That is, in a state in which the
filter 27 is not attached to the centrifugal separation sec-
tions 21, 22, the rotary baffle plate 54 serves as attach-
ment restriction means that inhibits attachment of the
communication section 23 to the centrifugal separation
sections 21, 22.

[0113] In this state, when the filter 27 is attached to the
first centrifugal separation section 21, an interference
plate 57 provided on the filter 27 contacts against the
rotary baffle plate 54.

[0114] As a result, the rotary baffle plate 54 is rotated
so as to become approximately parallel with the central
axis M1, and when attaching the communication section
23 to the centrifugal separation sections 21, 22 a posi-
tional relationship is entered such that the baffle plate
end 55 and the rib 56 do not interfere with each other
and it is therefore possible to attach the communication
section 23 to the centrifugal separation sections 21, 22.
[0115] Note thatitis possible to utilize the interference
plate 57 as a grip when removing the filter 27.

[0116] The following actions and effects are obtained
by configuring the respective sections in the above de-
scribed manner.

[0117] When dust has accumulated in the dust collec-
tion chambers 24, 25, the user first detaches the dust
collection section 20 from the body 10. Thereafter, the
user grips the handle 26 and moves the dust collection
section 20 to a location at which to dispose of the dust.
After moving the dust collection section 20, the user holds
the handle 26 with one hand and, with the other hand,
releases the engagement between the engagement claw
section 37a and the claw receiving section 39 by pushing
the engagement release button 37b of the dust collection
chamber lock section 37 while holding the second handle
29 provided on the dust collection chambers 24, 25.
Thereby, the user releases the connection between the
dust collection chambers 24, 25 and the centrifugal sep-
aration sections 21, 22 to separate the dust collection
chambers 24, 25 and the centrifugal separation sections
21, 22, and disposes of the dust that is inside the dust
collection chambers.

[0118] Whendisposing of dustfrom inside the dust col-
lection chambers 24, 25 in this manner, because a handle
is provided on the dust collection chambers 24, 25 and
the centrifugal separation sections 21, 22, respectively,
the operability of the various release buttons is favorable.
[0119] In particular, since the dust collection chamber
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lock section 37 that releases the engagement state be-
tween the dust collection chambers 24, 25 and the cen-
trifugal separation sections 21, 22 is arranged on the han-
dle 29 of the dust collection chamber, the dust collection
chambers 24, 25 can be separated from the centrifugal
separation sections 21, 22 in a state in which the handle
29 of the dust collection chambers 24, 25 is grasped.
[0120] Therefore, dust is not liable to spill out from in-
side the dust collection chambers 24, 25, and a user can
empty the dust without dirtying their hands.

[0121] In addition, when executing maintenance such
as washing the entire dust collection section with water,
in addition to separating the dust collection chambers 24,
25 and the centrifugal separation sections 21, 22 as de-
scribed above, by operating the first claw 43 of the cen-
trifugal separation sections 21, 22 in areleasing direction,
the connection between the first claw 43 and the first claw
receiving section 40 and the connection between the sec-
ond claw 44 and the second claw receiving section 41
can each be released, and the communication section
23 can be easily separated from the centrifugal separa-
tion sections 24, 25.

[0122] Thus, since the dust collection section 20 can
be disassembled into the communication section 23, the
centrifugal separation sections 21, 22, and the dust col-
lection chambers 24, 25 that have respectively separate
functions, maintenance can be performed in accordance
with the characteristics of the respective sections.
[0123] Further, since the dust collection section 20 can
be disassembled into components for respective func-
tions, such as the centrifugal separation sections 21, 22
that separate air and dust, the communication section 23
that serves as an air passage that allows the respective
centrifugal separation sections to communicate, and the
dust collection chambers 24, 25 that accumulate dust
that was separated from air, the operability with respect
to disassembly and assembly of the dust collection sec-
tion 20 is favorable, and it is easy for the user to perform
maintenance that is suited for the respective functional
parts.

[0124] In addition, since the first seal member 32a and
the second seal member 33a can be removed from the
centrifugal separation sections 21, 22, meticulous main-
tenance can be performed.

[0125] Furthermore, when a large amount of compar-
atively large dust such as hair on which it is difficult for a
centrifugal force to act is sucked into the first centrifugal
separation section 21, since the dust cannot be carried
by a centrifugal force into the first dust collection chamber
24 from the first centrifugal separation section 21 and
also cannot pass through the mesh-like opening of the
filter 27, in some cases the dust remains inside the first
centrifugal separation section 21 in that state.

[0126] However, according to the configuration of the
present embodiment, because the filter 27 can be re-
moved, maintenance of the inside of the first centrifugal
separation section 21 can easily be performed.

[0127] In addition, when fitting the filter 27 in the open-
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ing 21d of the first centrifugal separation section 21, since
the configuration is such that an end of the packing sec-
tion 53 of the seal member 52 provided in the filter 27
does not project from the groove section, thatis, the pack-
ing section 53 fits inside the groove section and does not
protrude from the groove section, the packing section 53
does not get turned up when attaching or detaching the
filter 27.

[0128] Further, since the seal member 52 is not ex-
posed in a space in which dust swirls inside the first cen-
trifugal separation section 21, deterioration of the seal
member can be prevented.

[0129] Furthermore, since the structure of the dust col-
lection section 20 is one in which the communication sec-
tion 23 can not be attached to the centrifugal separation
sections 21, 22 unless the filter 27 is attached to the first
centrifugal separation section 21, a situation does not
arise in which the vacuum cleaner C is used in an incor-
rect state in which the filter 27 is not fitted therein.

Description of Reference Characters
[0130]

C vacuum cleaner

10  body

20  dust collection section

21  first centrifugal separation section
22 second centrifugal separation section
23  communication section

24  first dust collection chamber

25  second dust collection chamber

26  handle

27  filter

29 second handle

31 lock section

37  dust collection chamber lock section
50 dust suction means

51 hose unit

52  extension pipe

53 floor surface suction tool

54  rotary baffle plate

56 rib

57 interference plate

Claims
1. Avacuum cleaner according to claim 1, comprising:

abody having therein a motor-driven blower that
generates a suction force, and a cyclone dust
collection section that is detachable from the
body;

wherein the cyclone dust collection section com-
prises, as respective parts, a plurality of centrif-
ugal separation sections that separate air and
dust, a communication section that allows the
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10

centrifugal separation sections that are adjacent
to communicate, and a dust collection chamber
that accumulates dust that is separated by the
centrifugal separation section, and is disassem-
blable into the dust collection chamber, the cen-
trifugal separation section, and the communica-
tion section, respectively.

The vacuum cleaner according to claim 1, wherein
a joining section that joins with each of the dust col-
lection chamber and the communication section is
formed in the centrifugal separation section, and a
seal member is provided in the joining section.

The vacuum cleaner according to claim 1 or 2,
wherein a handle for carrying the dust collection
chamber is provided on the dust collection chamber.

The vacuum cleaner according to claim 3, wherein
at least one of the plurality of centrifugal separation
sections has a filter in which a mesh-like opening is
formed, and the filter is detachable from the centrif-
ugal separation section.

The vacuum cleaner according to claim 4, wherein:

a groove section is formed in the filter;

aseal member that joins with the centrifugal sep-
aration section in a state in which the filter is
attached to the centrifugal separation section is
provided in the groove section; and

in a state in which the filter is attached to the
centrifugal separation section, the seal member
is surrounded by the filter and the centrifugal
separation section.

The vacuum cleaner according to claim 4 or 5,
wherein attachment restriction means that inhibits
attachment of the communication section to the cen-
trifugal separation section in a state in which the filter
is not attached to the centrifugal separation section
is provided in the centrifugal separation section.
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