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(54) ELECTRIC CLEANER

(57)  An electric vacuum cleaner (1) is provided with
a cleaner main body (2) including a dust-suction port (5).
A motor-driven blower (6) and dust-separation case (12)
are contained in the cleaner main body (2). The dust-
separation case (12) is provided with a separation cham-
ber (15) for separating dust contained in air drawn from
the dust-suction port (5) from the air by means of centrif-
ugal force, and a filter (31) which makes the separation
chamber (15) and a vent chamber (23) communicate with

each other. A dust-collection case (71) for collecting the
separated dust is attached to the dust-separation case
(12). Cleaning tools (51a, 51b) in contact with the filter
(31) are provided in the separation chamber (15). The
filter (31) and cleaning tools (51a, 51b) are relatively ro-
tated through a filter drive mechanism (41) in synchroni-
zation with an action for detaching/attaching the dust-
collection case (71) from/to the dust-separation case
(12). By virtue of this rotation, dust adhering to the filter
(31) is removed by the cleaning tools (51a, 51b).
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Description
Technical Field

[0001] The presentinvention relates to an electric vac-
uum cleaner including a dust-separation case for sepa-
rating dust contained in air by utilizing centrifugal force,
and dust-collection case for collecting the dust separated
from the air inside the dust-separation case. More par-
ticularly, the present invention relates to a structure for
removing dust adhering to a filter contained in the dust-
separation case by utilizing an action of detaching the
dust-collection case from the dust-separation case, and
action of attaching the dust-collection case to the dust-
separation case.

Background Art

[0002] Heretofore, an electric vacuum cleanerin which
dust contained in air drawn by a motor-driven blower is
separated by utilizing inertial force, and which makes a
bag-like pack-filter unnecessary is known. An example
of an electric vacuum cleaner of this kind is disclosed in,
for example, Japanese Patent No. 3999791.

[0003] The electric vacuum cleaner disclosed in this
patent publication is provided with a dust-separation
means for separating dust in air drawn by a motor-driven
blower, and pleated filter for capturing dust passing
through the dust-separation means. The pleated filter is
arranged between the dust-separation means and mo-
tor-driven blower.

[0004] The dust-separation means is provided with a
dust-separation case, and dust-collection case. The
dust-separation case includes an airflow inlet through
which air is drawn, separation chamber communicating
with the airflow inlet, and airflow-passage opening posi-
tioned on the downstream side of the separation chamber
in the airflow direction. The separation chamber includes
a cylindrical wall surface, and an air-suction cylinder is
arranged at a central part of the separation chamber sur-
rounded by the wall surface. The air-suction cylinder in-
cludes alarge number of vent holes. The airflow-passage
opening is opposed to the pleated filter, and communi-
cates with the inside of the air-suction cylinder. Further-
more, a dust outlet is formed at an upper end of the dust-
separation case. The dust outlet communicates with the
separation chamber.

[0005] The dust-collection case is detachably attached
to the dust-separation case from above the dust-sepa-
ration case. The dust-collection case includes a dust in-
let, and vent window. The dust inlet is connected to the
dust outlet of the dust-separation case. The vent window
is covered with a filter, and is connected to the airflow-
passage opening of the dust-separation case through a
vent opening opened in the dust-separation case.
[0006] In such an electric vacuum cleaner, when the
motor-driven blower starts an operation, air containing
dust is drawn through the airflow inlet into the separation
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chamber. The air drawn into the separation chamber
flows to whirl along the wall surface. Centrifugal force is
imparted to the air by the flow, and hence the dust heavier
than the air is guided by the inertia to the dust outlet
through the wall surface.

[0007] On the other hand, part of the air drawn into the
separation chamber is filtered in the process of passing
through the vent holes of the air-suction cylinder, and is
thereafter guided to the airflow-passage opening through
the inside of the air-suction cylinder. Accordingly, the dust
contained in the air is separated in the process in which
the air drawn into the dust-separation case passes
through the separation chamber.

[0008] In the conventional electric vacuum cleaner, it
is inevitable that fine dust adheres to the outer circum-
ferential surface of the air-suction cylinder exposed to
the separation chamber when the air passes through the
separation chamber. When the dust adhering to the air-
suction cylinder grows, the amount of air passing through
the air-suction cylinder is reduced.

[0009] Furthermore, the air guided from the separation
chamber to the dust-collection case together with the
dust flows into the airflow-passage opening of the dust-
separation case through the vent window of the dust-
collection case, and vent opening of the dust-separation
case. Thus, the air passing through the air-suction cylin-
der joins the air returning from the dust-collection case
to the dust-separation case at the airflow-passage open-
ing.

[0010] At this time, if a state where the vent window of
the dust-collection case is clogged by the dust collected
inside the dust-collection case is brought about, the flow
of air flowing from the dust-collection case toward the
airflow-passage opening is largely restrained. As a result
of this, the air inside the separation chamber is drawn by
the motor-driven blower wholly through the air-suction
cylinder, and hence the dust becomes more liable to ad-
here to the outer circumferential surface of the air-suction
cylinder.

[0011] As a result of this, clogging of the air-suction
cylinderis caused, and it becomes impossible to efficient-
ly separate dust in the air inside the separation chamber.
However, in the electric vacuum cleaner disclosed in the
above patent publication, removal of the dust adhering
to the air-suction cylinder is not assumed, and hence
lowering of the dust collection capability is undeniable.
[0012] On the other hand, with an electric vacuum
cleaner of this kind, if the electric vacuum cleaner is pro-
vided with a sensor for detecting the volume or pressure
of the air to be drawn into the dust-separation case, it is
possible to detect by the sensor that the volume or the
pressure of the air drawn into the dust-separation case
becomes lowerthan a predetermined level. Furthermore,
it is possible to give notification, on the basis of the de-
tection result of the sensor, that the air-suction cylinder
needs cleaning.

[0013] However, the worker using the electric vacuum
cleaner is forced to carry out the work of disassembling
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the dust-separation case, and removing the dust adher-
ing to the air-suction cylinder each time the notification
is given. Accordingly, a great deal of time and labor is
needed for the cleaning work of the air-suction cylinder,
and improvement of such a circumstance is demanded.

Disclosure of Invention

[0014] An object of the present invention is to obtain
an electric vacuum cleaner in which it is easily possible
to remove dust adhering to a filter in a separation cham-
ber by utilizing an action of detaching/attaching a dust-
collection case, and carry out maintenance of the filter.
[0015] In orderto achieve the object described above,
an electric vacuum cleaner according to an aspect of the
present invention comprises (1) a cleaner main body in-
cluding a dust-suction port, (2) a motor-driven blower
contained in the cleaner main body, for drawing therein
air from the dust-suction port, (3) a dust-separation case
contained in the cleaner main body, and including a sep-
aration chamber for separating dust contained in the air
drawn from the dust-suction port from the air by means
of centrifugal force, and vent chamber positioned on the
downstream side of the separation chamber in the flow
direction of the air, (4) a dust-collection case to be de-
tachably attached to the dust-separation case, for col-
lecting the dust separated in the separation chamber,
and (5) afilter provided with air permeability, and provid-
ed in the dust-separation case to make the separation
chamber and vent chamber communicate with each oth-
er.

[0016] Cleaning means for removing dust adhering to
the filter by being in contact with the filter is provided in
the separation chamber. The filter and cleaning means
are relatively rotated through drive means in synchroni-
zation with an action for detaching/attaching the dust-
collection case from/to the dust-separation case. By vir-
tue of this rotation, dust adhering to the filter is removed
by the cleaning means.

[0017] According tothe presentinvention, itis possible
to automatically remove the dust adhering to the filter by
utilizing the detaching/attaching action of the dust-collec-
tion case. Accordingly, this makes such troublesome
work as to require cleaning of the filter to be carried out
by artificial work accompanied by disassembly of the
dust-separation case unnecessary to thereby facilitate
maintenance of the filter.

Brief Description of Drawings
[0018]

FIG. 1 is a perspective view of an electric vacuum
cleaner showing the state where a cleaner main
body, dust-separation case, and dust-collection
case are separated from each other in a first embod-
iment of the present invention.

FIG. 2 is a perspective view showing the state where
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the dust-separation case, and dust-collection case
are separated from each other in the first embodi-
ment of the present invention.

FIG. 3 is a cross-sectional view showing the state
where the dust-collection case is attached to the
dust-separation case in the first embodiment of the
present invention.

FIG. 4 is a cross-sectional view taken along line F4-
F4in FIG. 3.

FIG. 5is a cross-sectional view taken along line F5-
F5in FIG. 3.

FIG. 6 is a cross-sectional view showing the state
where the dust-collection case is upwardly pushed
from the dust-separation case along line F5-F5 in
FIG. 3 in the first embodiment of the present inven-
tion.

FIG. 7 is a cross-sectional view showing the state
where the dust-collection case is separated from the
dust-separation case along line F7-F7 in FIG. 3 in
the first embodiment of the present invention.

FIG. 8 is a cross-sectional view showing the state
where a dust-collection case is attached to a dust-
separation case in a second embodiment of the
present invention.

FIG. 9is a cross-sectional view taken along line F9-
F9in FIG. 8.

FIG. 10 is a cross-sectional view showing the state
where a dust-collection case is attached to a dust-
separation case in a third embodiment of the present
invention.

Best Mode for Carrying Out the Invention

[0019] A first embodiment of the present invention will
be described below on the basis of FIGS. 1 to 7.

[0020] FIG. 1 shows an electric vacuum cleaner 1 mov-
able along, for example, a floor surface to be cleaned.
The electric vacuum cleaner 1 includes a cleaner main
body 2, dust-separation unit 11, and well-known suction
unit (not shown). The suction unitincludes a suction head
provided with a dust-suction opening, dust-suction hose,
and extension pipe. The extension pipe connects the suc-
tion head and dust-suction hose to each other.

[0021] The cleaner main body 2 includes a pair of
wheels 3 (only one of them is shown) in contact with the
floor surface, caster (not shown), and unit-containing
chamber 2a. The unit-containing chamber 2a is opened
toward the position above the cleaner main body 2. A top
cover 4 is supported on the cleaner main body 2. The
top cover 4 can be moved in a rotating manner between
a closed position at which the cover 4 covers the unit-
containing chamber 2a from above, and an open position
at which the cover 4 steps back from the unit-containing
chamber 2a to open the chamber 2a.

[0022] As shown in FIG. 1, a dust-suction port 5 is
formed in the front end wall of the cleaner main body 2.
The dust-suction port 5 is used to connect the dust-suc-
tion hose, and communicates with the unit-containing



5 EP 2 225 993 A1 6

chamber 2a.

[0023] A motor-driven blower 6 shown in FIG. 7 is con-
tained at a rear part of the cleaner main body 2. The
motor-driven blower 6 includes a suction opening 6a for
drawing air. The suction opening 6a is positioned at the
back of the unit-containing chamber 2a, and is opened
toward the unit-containing chamber 2a. Air discharged
from the motor-driven blower 6 is ejected from an exhaust
port (not shown) opened at a rear end part of the cleaner
main body 2 to the outside of the cleaner main body 2.
[0024] The cleaner mainbody 2 is further provided with
a sensor for detecting the pressure of air to be drawn into
the motor-driven blower 6, and display device for notify-
ing clogging. In this embodiment, when the sensor de-
tects that a state where the pressure of the air drawn into
the motor-driven blower 6 is less than a predetermined
value continues for a predetermined period of time, the
display device is operated by regarding the state as dust-
clogging.

[0025] AsshowninFIG. 1, the dust-separation unit 11
is detachably contained in the unit-containing chamber
2a of the cleaner main body 2. The dust-separation unit
11 is provided with a dust-separation case 12, filter 31,
filter drive mechanism 41, first and second cleaning tools
51aand 51b, retention means 61, release means 65, and
dust-collection case 71.

[0026] Asshownin FIGS. 2 and 3, the dust-separation
case 12 includes a case main body 12a, and filter case
12b. The filter case 12b has a substantially cylindrical
shape, and is provided to continue from the rear part of
the case main body 12a. As shown in FIGS. 3, 4, and 7,
the case main body 12a includes an airflow inlet 13, air-
flow outlet 14, separation chamber 15, dust outlet 19,
first vent chamber 22, and second vent chamber 23.
[0027] The airflow inlet 13 is opened in a front wall of
the case main body 12a. When the dust-separation unit
11 is contained in the unit-containing chamber 2a, the
airflow inlet 13 is connected to a rear end part of the dust-
suction port 5.

[0028] The airflow outlet 14 is opened in a rear wall of
the case main body 12a, and communicates with the in-
side of the filter case 12b. The airflow outlet 14 is posi-
tioned on the downstream side of the airflow inlet 13 on
the basis of the flow direction of the air inside the case
main body 12a.

[0029] The filter case 12b contains therein a pleated
filter 69 as shown in FIG. 7. The pleated filter 69 is posi-
tioned between the suction opening 6a of the motor-driv-
en blower 6, and the airflow outlet 14. The filter case 12b
includes an outlet (not shown) positioned at a down-
stream position of the pleated filter 69. The outlet of the
filter case 12b communicates with the suction opening
6a of the motor-driven blower 6.

[0030] AsshowninFIGS. 3 and 4, the case main body
12ais provided with a first sidewall 16, and guide wall 17
protruding sideward from the first sidewall 16. The guide
wall 17 has a substantially cylindrical shape, and includes
an opening part 17a opposed to the first sidewall 16. The
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opening part 17a of the guide wall 17 is closed by a de-
tachable cover 18. The first sidewall 16, guide wall 17,
and cover 18 collaborate with each other to define the
separation chamber 15 inside the case main body 12a.
The first sidewall 16 is opposed to the cover 18, and is
positioned at the inner part of the separation chamber 15.
[0031] As shown bestin FIG. 4, an inlet 20 opened to
the separation chamber 15 is formed in the first sidewall
16. When the separation chamber 15 is viewed from the
direction of the cover 18, the inlet 20 is positioned at the
rear part of the case main body 12a, and is backwardly
shifted from the central part of the separation chamber
15.

[0032] The dust outlet 19 is formed at an upper end of
the case main body 12a. The dust outlet 19 is opened
toward the position above the case main body 12a, and
communicates with the separation chamber 15. Further-
more, when the separation chamber 15 is viewed from
the direction of the cover 18 as shown in FIG. 4, the dust
outlet 19 is positioned at a front part of the case main
body 12a, and is positioned at an upper end of the sep-
aration chamber 15. An annular sealing member 21
which can be elastically deformed is provided atthe upper
end of the case main body 12a. The sealing member 21
surrounds the dust outlet 19 to seal the outlet 19.
[0033] AsshowninFIGS. 3and 7, the first vent cham-
ber 22 is formed in the case main body 12a to connect
the airflow inlet 13 and inlet 20 of the separation chamber
15 to each other. The first vent chamber 22 extends in
the front-back direction of the case main body 12a at the
same height position as the upper part of the separation
chamber 15. The first vent chamber 22 is continuous, at
a front end thereof, with the airflow inlet 13. As shown in
FIG. 7, arear part of the first vent chamber 22 is curved
in such a manner that the air passing through the first
vent chamber 22 is guided in the obliquely downward
direction with respect to the inlet 20. At the same time,
the bottom wall of the rear part of the first vent chamber
22 is inclined in such a manner that the bottom wall be-
comes gradually lower toward the separation chamber
15.

[0034] As shown bestin FIG. 4, the inlet 20 opened to
the separation chamber 15 includes first to fourth opening
edge parts 20a, 20b, 20c, and 20d. The position of the
first opening edge part 20a coincides with the lowest po-
sition of the bottom wall of the first vent chamber 22. The
second opening edge part 20b is positioned above the
first opening edge part 20a so that the edge part 20b can
be closer to the airflow inlet 13 than the first opening edge
part 20a. Furthermore, the second opening edge part
20b is shifted farther toward the rear of the separation
chamber 15 than the dust outlet 19. The third opening
edge part 20c connects one end of the first opening edge
part 20a and one end of the second opening edge part
20bto each other, andis arcuately curved along the guide
wall 17. The fourth opening edge part 20d is arcuately
curved to connect the other end of the first opening edge
part 20a and the other end of the second opening edge
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part 20b to each other. The fourth opening edge part 20d
is opposed to the third opening edge part 20c. As a result
of this, the second opening edge part 20b of the inlet 20
is positioned at an upstream end in the flow direction of
the air flowing from the inlet 20 into the separation cham-
ber 15.

[0035] As shown in FIGS. 3 and 7, the second vent
chamber 23 is positioned under the first vent chamber
22. The first vent chamber 22 and second vent chamber
23 are separated from each other by a partition wall 24
belonging to the case main body 12. The separation
chamber 15, first vent chamber 22, and second vent
chamber 23 collaborate with each other to constitute a
passage by which the airflow inlet 13 and airflow outlet
14 communicate with each other. In other words, the sep-
aration chamber 15 is positioned between the airflow inlet
13 and airflow outlet 14.

[0036] As shown in FIG. 3, the case main body 12a
includes a second sidewall 25. The second sidewall 25
is parallel with the first sidewall 16, and is positioned on
the opposite side of the first sidewall 16 with respect to
the separation chamber 15. The second sidewall 25 col-
laborates with the partition wall 24 to define the second
vent chamber 23. A vent opening 26 is formed in the
second sidewall 25. The vent opening 26 is opened to
the second vent chamber 23. An annular sealing member
27 which can be elastically deformed is provided on the
outer surface of the second sidewall 25. The sealing
member 27 surrounds the vent opening 26 to seal the
opening 26.

[0037] As shown in FIGS. 3 and 4, the filter 31 is pro-
vided with a filter frame 31a made of synthetic resin, and
filter member 31b. The filter frame 31a has a hollow cy-
lindrical shape similar to a circular cone as a desirable
example in order to secure a sufficient filtration area. A
major diameter part of the filter frame 31a is formed at
one end thereof in the axial direction. A base part 31cis
formed integral with the major diameter part of the filter
frame 31a. The base part 31c is formed into a hollow
cylindrical shape sharing the same axis with the filter
frame 31a.

[0038] The filter member 31b is constituted of, for ex-
ample, a synthetic resin member formed into a reticulate
form ora metallic member such as stainless steel in which
a large number of tiny holes are formed, and is provided
with air permeability. The filter member 31b is fixed to an
outer circumferential surface of the filter frame 31a by
means of adhesion or the like. Thus, the filter member
31b has a conic external shape covering the filter frame
31a.

[0039] Whenthe filtermember 31bis made of stainless
steel, the durability thereof is enhanced as compared with
the case where the filter member 31b is made of synthetic
resin. Furthermore, there can be obtained an advantage
that dust hardly adheres to the filter member 31b, and
even when dust adheres to the filter member 31b, the
dust easily peels off the filter member 31b.

[0040] AsshowninFIG. 3, thefilter 31 is rotatably sup-
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ported on the case main body 12a to be positioned at a
central part of the separation chamber 15. More specif-
ically, a support wall 32 is provided inside the case main
body 12a. The support wall 32 is opposed to the first
sidewall 16 on the opposite side of the separation cham-
ber 15, and forms a drive chamber 35 between itself and
the first sidewall 16. The drive chamber 35 is separated
from the separation chamber 15 by the first sidewall 16.
Likewise, the drive chamber 35 is separated from the first
and second vent chambers 22 and 23 by the support wall
32. Furthermore, the drive chamber 35 is formed in such
a manner that the flow of air directed from the first vent
chamber 22 toward the separation chamber 15 is not
obstructed.

[0041] Thebase part31cofthefilter frame 31a extends
from the first sidewall 16 to the support wall 32. The base
part 31c penetrates the drive chamber 35, and is opened
to the second vent chamber 23. Each of the first sidewall
16 and support wall 32 includes a filter support part 33.
The filter support part 33 rotatably supports the base part
31c by surrounding the base part 31c of the filter frame
31a from outside.

[0042] An O-ring 34 is fixed to each filter support part
33. The O-ring 34 is in contact with the outer circumfer-
ential surface of the base part 31c to allow the filter 31
to be rotated. The O-ring 34 intercepts the communica-
tion between the drive chamber 35 and separation cham-
ber 15, and also intercepts the communication between
the drive chamber 35 and second vent chamber 23.
[0043] AsshowninFIG. 3, the filter frame 31a covered
with the filter member 31b protrudes from the first sidewall
16 toward the central part of the separation chamber 15.
The diameter of the filter frame 31a becomes smaller
from the first sidewall 16 toward the cover 18. Accord-
ingly, the diameter of the filter frame 31a is the smallest
at the distal end thereof opposed to the cover 18.
[0044] The base part 31c of the filter frame 31a is
opened to the second vent chamber 23, and hence the
separation chamber 15 and second vent chamber 23
communicate with each other through the filter 31. In oth-
er words, the inside of the filter 31 can be regarded as
an upstream part of the second vent chamber 23. There-
fore, the filter member 31b of the filter 31 is positioned
at the boundary between the separation chamber 15 and
second vent chamber 23.

[0045] As shown in FIGS. 5 and 6, a depression part
36 is formed in the upper end of the case main body 12a
of the dust-separation case 12. The depression part 36
is opened toward a part above the case main body 12a.
A bottom wall 32a of the depression part 36 is formed by
part of the support wall 32 defining the drive chamber 35.
[0046] As shown in FIGS. 3, 5, and 6, the filter drive
mechanism 41 includes an ascent/descent rod 42, com-
pression coil spring 43, and gear 44. The ascent/descent
rod 42 penetrates the bottom wall 32a of the depression
part 36 through a square hole 32b formed in the wall 32a.
Thus, the ascent/descent rod 42 is prevented from freely
rotating around an axis thereof by the square hole 32b.
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A disk-like head 42a is formed at an upper end of the
ascent/descent rod 42. The head 42a has a diameter
larger than the ascent/descent rod 42. A lower part of the
ascent/descent rod 42 is inserted into the drive chamber
35. Arack 45 is formed on the side surface of the ascent/
descentrod positioned at the drive chamber 35. The rack
45 moves linearly in accordance with the ascending/de-
scending motion of the ascent/descent rod 42.

[0047] The compression coil spring 43 is interposed
between the bottom wall 32a of the depression part 36
and the head 42a of the ascent/descentrod 42, and push-
es the ascent/descent rod 42 up. As a result of this, the
head 42a at the upper end of the ascent/descent rod 42
is located above the top surface of the case main body
12a in the free state of the ascent/descent rod 42.
[0048] The gear 44 is formed integral with the outer
circumferential surface of the base part 31c of the filter
frame 31a. The gear 44 shares the same axis with the
base part 31c, and is engaged with the rack 45 inside
the drive chamber 35. By this engagement, when the
ascent/descent rod 42 carries out the ascending/de-
scending motion, the gear 44 and rack 45 convert the
linear motion of the ascent/descent rod 42 into rotational
motion, and transmit the rotational motion to the filter 31.
[0049] More specifically, when the ascent/descent rod
42 is downwardly pushed against the impelling force of
the compression coil spring 43, the filter 31 is rotated in
a first direction as indicated by an arrow in FIG. 5. The
first direction corresponds to the clockwise direction.
Conversely, when the ascent/descent rod 42 is upwardly
pushed by the compression coil spring 43, the filter 31 is
rotated in a second direction as indicated by an arrow in
FIG. 6. The second direction is a direction opposite to
the first direction, and corresponds to the counterclock-
wise direction. It is desirable that the filter 31 be rotated
one rotation or more. However, the number of rotation of
the filter may be less than one.

[0050] Each of the first and second cleaning tools 51a
and 51b is an example of the cleaning means. As shown
in FIGS. 3 and 4, the first and second cleaning tools 51a
and 51b are fixed to the first sidewall 16 of the case main
body 12a, and are exposed to the separation chamber
15. The first cleaning tool 51a is positioned on the upper
side of the filter 31, and is adjacent to the second opening
edge part 20b of the inlet 20 opened to the separation
chamber 15. The second cleaning tool 51b is arranged
at a position on the underside of the filter 31, and is 180°
apart from the first cleaning tool 51ain the circumferential
direction. As a result of this, the first cleaning tool 51a
and second cleaning tool 51b are opposed to each other
in the radial direction of the filter 31.

[0051] Each of the first and second cleaning tools 51a
and 51b includes a base 52, and filter contact member
53. The base 52 is formed of, for example, a synthetic
resin material. The base 52 has a plate-like shape ex-
tending in the axial direction of the filter frame 31a, and
one end thereof in the longitudinal direction is fixed to
the sidewall 16.
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[0052] Furthermore, the base 52 includes an edge part
52a facing the guide wall 17 of the separation chamber
15. The edge part 52a extends in the axial direction of
the filter frame 31a. Furthermore, the edge part 52a has
an acute triangular shape a width of which becomes
smaller toward the outside of the filter frame 31a in the
radial direction thereof. As a result of this, it is possible
to prevent the edge part 52a of the base 52 from disturb-
ing the flow of air passing through the separation cham-
ber 15.

[0053] The filter contact member 53 is used to remove
dust adhering to the outer circumferential surface of the
filter member 31b by bringing the member 53 into contact
with the outer circumferential surface of the filter member
31b. The filter contact member 53 is made of a soft ma-
terial, such as a brush formed by binding a plurality of
hairs, or cloth. When the filter 31 is rotated, the soft filter
contact member 53 is deformed to conform to the outer
circumferential surface of the filter member 31b. As a
result of this, the soft filter contact member 53 makes it
possible to remove the dust adhering to the outer circum-
ferential surface of the filter member 31b without dam-
aging the filter member 31b.

[0054] Particularly, when the brush is used as the filter
contact member 53, hair ends of the brush get into the
meshes of the filter member 31b. Thus, the use of the
brush is desirable in the point that the dust adhering to
the filter member 31b can be securely removed.

[0055] As shown in FIGS. 2 and 3, the dust-collection
case 71 is detachably attached from above to the case
main body 12a of the dust-separation case 12. The dust-
collection case 71 is provided with an upper case 72, and
side case 73. The upper case 72 is placed on the case
main body 12a to cover the top surface of the case main
body 12a. The upper case 72 includes a handle 71a to
be gripped by a hand when the dust-collection case 71
is detached from the dust-separation case 12.

[0056] The side case 73 downwardly extends from one
end of the upper case 72 to cover the second sidewall
25 of the case main body 12a from the lateral direction.
The side case 73 includes a side cover 73b. The side
cover can be rotated between a closed position and open
position around an upper end thereof serving as a hinge.
At the closed position, the side cover 73b stands along
the side case 73 to tightly cover up the inside of the side
case 73. At the open position, the side cover 73b sepa-
rates from the side case 73 so that the dust collected in
the side case 73 can be disposed of.

[0057] AsshowninFIG. 3, the upper case 72 includes
a lower wall 72a facing the top surface of the case main
body 12a. A dust inlet 74 is formed in the lower wall 72a.
The dustinlet 74 is positioned at an end part of the upper
case 72 on the opposite side of the side case 73. The
dust inlet 74 coincides with the dust outlet 19 of the case
main body 12a when the dust-collection case 71 is at-
tached to the case main body 12a of the dust-separation
case 12. A connection part between the dust outlet 19
and dust inlet 74 is sealed by the sealing member 21.
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[0058] As shownin FIG. 7, a hook 75 and convex part
76 are formed integral with the lower wall 72a of the upper
case 72. The hook 75 downwardly protrudes from the
lower wall 72a. Likewise, the convex part 76 has a plate-
like shape downwardly protruding from the lower wall
72a, and is adjacent to the hook 75.

[0059] As shown in FIG. 3, the side case 73 includes
an inner sidewall 73a facing the second sidewall 25 of
the case main body 12a. A ventilation hole 77 is formed
in the inner sidewall 73a. The ventilation hole 77 is cov-
ered with a net-like filter 78. The ventilation hole 77 co-
incides with the vent opening 26 of the second sidewall
25 when the dust-collection case 71 is attached to the
case main body 12a of the dust-separation case 12. A
connection part between the ventilation hole 77 and vent
opening 26 is sealed by the sealing member 27.

[0060] The retention means 61 is used to retain the
state where the dust-collection case 71 is attached to the
dust-separation case 12, and is incorporated in an upper
part of the case main body 12a. As shown in FIGS. 2 and
7, the retention means 61 includes a hook receiver 62.
The hook receiver 62 upwardly protrudes from the top
surface of the case main body 12a. The hook receiver
62 can be moved in the front-back direction of the case
main body 12a between an engagement position and
engagement release position as indicated by arrows in
FIG. 7. At the engagement position, the hook receiver 62
is engaged with the hook 75 of the dust-collection case
71. Atthe engagement release position, the hook receiv-
er 62 separates from the hook 75. The hook receiver 62
is pressed in the forward direction of the case main body
12a by a spring (not shown) to be held at the engagement
position.

[0061] The release means 65 is used to separate the
dust-collection case 71 from the dust-separation case
12, and is incorporated at the top part of the case main
body 12a. As shown in FIGS. 2 and 7, the release means
65 is provided with a slide plate 65a. The slide plate 65a
is supported at the top part of the case main body 12a
to be linearly slidable in the front-back direction of the
case main body 12a. The slide range of the slide plate
65a is specified by a regulation section (not shown).
[0062] A front end of the slide plate 65a forwardly pro-
trudes from the front wall of the case main body 12a di-
rectly above the airflow inlet 13. A rear end of the slide
plate 65a is in contact with the front end of the hook re-
ceiver 62 in order not to disturb the engagement of the
hook 75 with the hook receiver 62, or release of the en-
gagement. As a result of this, the slide plate 65a is for-
wardly pressed at all times by the spring possessed by
the retention means 61.

[0063] As shown in FIG. 1, an operation piece 66 is
rotatably supported on the front end wall of the cleaner
main body 2. The operation piece 66 is an example of
an operation part for artificially operating the release
means 65. The operation piece 66 is positioned directly
above the dust-suction port 5, and is in contact with the
front end of the slide plate 65a. When the operation piece
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66 is pressed by a fingertip of a hand, the slide plate 65a
is slid toward the hook receiver 62 in the rear against the
impelling force of the spring. As a result of this, the hook
receiver 62 is forcibly moved from the engagement po-
sition to the engagement release position, and the en-
gagement of the hook 75 with the hook receiver 62 is
released.

[0064] As shown in FIG. 2, the case main body 12a is
provided with a guide part 67. The guide part 67 upwardly
protrudes toward the upper part of the case main body
12a. A groove 67a is formed in the guide part 67. The
groove 67a is used to receive the convex part 76 of the
dust-collection case 71 to be inserted therein from above,
and is opened at the upper end face, and side face of
the guide part 67.

[0065] Furthermore, a receiving plate and pop-up
spring (both of them are not shown) are contained inside
the groove 67a. The receiving plate is used to receive a
tip of the convex part 76, and is supported by the guide
part 67 in such a manner that the plate is ascendable/
descendible along the groove 67a. The pop-up spring
upwardly pushes the receiving plate at all times.

[0066] The dust-collection case 71 can be attached to
the dust-separation case 12 by the following procedure.
First, the upper case 72 of the dust-collection case 71 is
opposed to the case main body 12a from above, and the
tip of the convex part 76 of the upper case 72, and the
upper end of the groove 67a of the guide part 67 are
aligned with each other.

[0067] In this state, the dust-collection case 71 is low-
ered toward the case main body 12a, and the convex
part 76 is inserted in the groove 67a. The dust inlet 74
of the dust-collection case 71 is connected to the dust
outlet 19 of the case main body 12a concomitantly with
the lowering of the dust-collection case 71, and the ven-
tilation hole 77 of the dust-collection case 71 is further
connected to the vent opening 26 of the case main body
12a. Furthermore, the hook 75 of the dust-collection case
71 is engaged with the hook receiver 62. By this engage-
ment, the dust-collection case 71 is held at the predeter-
mined position on the top surface of the case main body
12a.

[0068] When the dust-collection case 71 is lowered to-
ward the case main body 12a, the tip of the convex part
76 hits against the receiving plate inside the groove 67a.
As aresultof this, the receiving plate is depressed against
the impelling force of the pop-up spring. At the same time,
the lower wall 72a of the upper case 72 of the dust-col-
lection case 71 hits against the head 42a of the ascent/
descent rod 42 protruding from the case main body 12a.
As aresultof this, the ascent/descentrod 42 is depressed
against the impelling force of the compression coil spring
43.

[0069] Accordingly, in the state where the dust-collec-
tion case 71 is held by the dust-separation case 12
through the hook 75 and hook receiver 62, the dust-col-
lection case 71 is upwardly pushed by the pop-up spring
and compression coil spring 43. As a result of this, in the
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state where the hook 75 of the dust-collection case 71 is
engaged with the hook receiver 62, the hook 75 is pushed
at all times in the direction in which the engagement of
the hook 75 with the hook receiver 62 is maintained.
[0070] On the other hand, in order to detach the dust-
collection case 71 from the dust-separation case 12, the
operation piece 66 of the cleaner main body 2 is pressed
by the fingertip of the hand. By this pressing, the slide
plate 65a is slid toward the hook receiver 62, and the
hook receiver 62 is moved from the engagement position
toward the engagement release position. As a result of
this, the hook receiver 62 separates from the hook 75,
and the attachment of the dust-collection case 71 to the
dust-separation case 12 is released.

[0071] When the hook receiver 62 is disengaged from
the hook 75, the dust-collection case 71 is pushed up by
the pop-up spring, and compression coil spring 43, and
pops up above the dust-separation case 12. As a result
of this, the worker lifts up the dust-collection case 71 by
gripping the handle 71a thereofby his or her hand, where-
by the dust-collection case 71 can be detached from the
dust-separation case 12.

[0072] Next, anoperation of the electric vacuum clean-
er 1 will be described below.

[0073] When the motor-driven blower 6 starts the op-
eration thereof, air inside the dust-separation case 12 is
drawn through the pleated filter 69, and the pressure in-
side the first vent chamber 22, and second vent chamber
23 becomes the negative pressure. As a result of this,
for example, dust on the floor to be cleaned is drawn from
the suction head together with the air. The air containing
dust is drawn into the separation chamber 15 from the
inlet 20 after passing through the dust-suction port 5,
airflow inlet 13, and first vent chamber 22.

[0074] The air that has been drawn into the separation
chamber 15 flows to whirl along the cylindrical guide wall
17. As a result of this, centrifugal force is applied to the
dust contained in the air. Consequently, coarse dust with
large mass is attracted to the guide wall 17, and moves
along the inner circumferential surface of the guide wall
17 to the dust outlet 19. The dust with large mass flows
into the upper case 72 of the dust-collection case 71 to-
gether with the air from the dust outlet 19 through the
dust inlet 74.

[0075] On the other hand, fine dust and part of the air
inside the separation chamber 15 are drawn into the sec-
ond vent chamber 23 through the base part 31c of the
filter frame 31a after passing through the filter member
31b at the central part of the separation chamber 15. As
aresult of this, the dust with large mass is removed inside
the separation chamber 15 from the air.

[0076] The air containing the dust with large mass that
has flowed into the upper case 72 of the dust-collection
case 71 reaches the side case 73 serving as a dust col-
lection part. Furthermore, the air inside the side case 73
is drawn into the second vent chamber 23 through the
net-like filter 78 from the vent opening 26, and joins, in-
side the second vent chamber 23, the air that has passed
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through the filter member 31b. The dust with large mass
that has been guided to the inside of the side case 73 is
captured by the net-like filter 78, and stays inside the side
case 73. Accordingly, the air from which the dust with
large mass has already been removed is drawn into the
second vent chamber 23 of the dust-separation case 12
from the dust-collection case 71.

[0077] The air passing through the filter 31 that has
been drawn into the second vent chamber 23, and the
air that has been drawn into the second vent chamber
23 via the side case 73 join each other inside the second
vent chamber 23, and are drawn into the filter case 12b
through the airflow outlet 14. Furthermore, the air drawn
into the filter case 12b passes through the pleated filter
69. As a result of this, fine dust that has passed through
the filter 31, and dust-collection case 71 is captured by
the pleated filter 69.

[0078] The air filtered by the pleated filter 69 is drawn
into the suction opening 6a of the motor-driven blower 6
from the outlet of the filter case 12b. The air drawn into
the suction opening 6a passes through the inside of the
motor-driven blower 6, and is then discharged from the
exhaust port opened at the rear end part of the cleaner
main body 2 to the outside of the electric vacuum cleaner
1.

[0079] Inthecase where the currentinputto the motor-
driven blower 6 is set low, and the operation mode of the
electric vacuum cleaner 1 is 'low’, the flow rate of the air
passing through the separation chamber 15 is low. Ac-
cordingly, dust adheres to the outer circumferential sur-
face of the filter member 31b of thefilter 31 in some cases.
In such a case, when the operation mode of the electric
vacuum cleaner 1 is switched from ’low’ to ’high’, and the
currentinput to the motor-driven blower 6 is made higher,
the negative pressure acting on the separation chamber
15 is enhanced, and the flow rate of the air passing
through the separation chamber 15 becomes corre-
spondingly higher.

[0080] As aresultofthis, the dust adhering to the outer
circumferential surface of the filter member 31b is blown
off by the pressure of the air passing through the sepa-
ration chamber 15, and is guided to the dust-collection
case 71 from the dust outlet 19. However, such a dust
removal function is deficient in certainty, and hence there
is the possibility of the dust adhering to the outer circum-
ferential surface of the filter member 31b growing with
an elapse of operating time of the electric vacuum cleaner
1.

[0081] Furthermore, when the inside of the dust-col-
lection case 71 is filled with dust, the dust collected in
the dust-collection case 71 act as resistance, and the
flow of the air inside the dust-collection case 71 is dis-
turbed. This reduces the amount of air to be drawn from
the dust-collection case 71 into the second vent chamber
23. The amount of air drawn from the separation chamber
15 into the second vent chamber 23 through the filter 31
is increased concomitantly with this. As a result of this,
it is undeniable that dust increasingly becomes liable to
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adhere to the outer circumferential surface of the filter
member 31b of the filter 31, to thereby clog the filter mem-
ber 31b. Accordingly, the amount of air drawn into the
motor-driven blower 6 is reduced, and hence the display
device for notifying the clogging is operated in some cas-
es.

[0082] Whenthedisplaydeviceisoperated, the worker
using the electric vacuum cleaner 1 opens the top cover
4 to expose the dust-separation unit 11. Then, the worker
detaches the dust-collection case 71 from the dust-sep-
aration case 12, and opens the side cover 73b to thereby
carry out the work for throwing away the dust inside the
dust-collection case 71.

[0083] After throwing away the dust inside the dust-
collection case 71, the worker carries out the work for
attaching the dust-collection case 71 to the dust-separa-
tion case 12. According to this embodiment, at the time
of the work for detaching the dust-collection case 71, and
the work for attaching the dust-collection case 71 to be
necessarily carried out when the dust is thrown away, it
is possible to automatically remove the dust that has ad-
hered to the filter member 31b by using the first and sec-
ond cleaning tools 51a and 51b.

[0084] More specifically, when the operation piece 66
of the cleaner main body 2 is pushed by the fingertip of
the hand, and the slide plate 65a is slid toward the hook
receiver 62, the hook receiver 62 is disengaged from the
hook 75. As a result of this, the attachment of the dust-
collection case 71 to the dust-separation case 12 is re-
leased. The dust-collection case 71 receives the impel-
ling force of the pop-up spring and compression coil
spring 43 concomitantly with this, and is shifted from the
retained state shown in FIG. 5 to the lifted state shown
in FIG. 6. The two-dot chain lines in FIGS. 3 and 4 each
show the state where the dust-collection case 71 is
pushed up from the dust-separation case 12.

[0085] When the dust-collection case 71 is pushed up
from the dust-separation case 12, the ascent/descent rod
42 linearly ascends as shownin FIG. 6. The linear motion
of the ascent/descent rod 42 is converted into rotational
motion by the engagement of the rack 45 and gear 44
with each other. This causes the filter 31 together with
the gear 44 to be rotated in the second direction.
[0086] Inotherwords, the filter 31, and firstand second
cleaning tools 51a and 51b are relatively rotated in ac-
cordance with the ascending movement of the ascent/
descent rod 42 for pushing up the dust-collection case
71. As a result of this, the filter contact members 53 of
the first and second cleaning tools 51a and 51b move
along the outer circumferential surface of the filter mem-
ber 31b while being in contact with the outer circumfer-
ential surface. Thus, the dust that has adhered to the
outer circumferential surface of the filter member 31b is
removed by the filter contact members 53. The removed
dust is collected at the side surfaces of the filter contact
members 53.

[0087] On the other hand, when the dust-collection
case 71 is attached to the dust-separation case 12, the
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ascent/descent rod 42 is linearly pushed down by the
dust-collection case 71. The linear motion of the ascent/
descent rod 42 is converted into rotational motion by the
engagement of the rack 45 and gear 44 with each other,
and is transmitted to the filter 31. As a result of this, the
filter 31 is rotated in the first direction opposite to the
direction at the time of detaching the dust-collection case
71. As a result of this, the outer circumferential surface
of the filter member 31b is cleaned by the filter contact
members 53 of the first and second cleaning tools 51a
and 51b again.

[0088] As described above, it is possible to automati-
cally remove the dust that has adhered to the outer cir-
cumferential surface of the filter member 31b concomi-
tantly with the action for detaching/attaching the dust-
collection case 71 from/to the dust-separation case 12.
[0089] The dust removed from the outer circumferen-
tial surface of the filter member 31b, and collected at the
side surfaces of the filter contact members 53 falls from
the outer circumferential surface of the filter member 31b
to the bottom of the separation chamber 13 as lumps.
Further, even when the dustremoved from the filter mem-
ber 31b does not fall from the filter member 31b, the dust
is collected at the side surfaces of the filter contact mem-
bers 53, and hence the dust is kept in a state where the
dust is subject to the pressure of the air passing through
the separation chamber 15.

[0090] Whenthe motor-driven blower 6 restarts the op-
eration thereof after the dust-collection case 71 is at-
tached to the dust-separation case 12, the dust that has
fallen from the filter member 31b to the bottom of the
separation chamber 15, or the dust that has been col-
lected at the side surfaces of the filter contact members
53 is carried away from the dust outlet 19 to the dust-
collection case 71 by taking a ride on the flow of air pass-
ing through the separation chamber 15.

[0091] According to this embodiment, the filter frame
31a to which the filter member 31b is fixed is formed into
a conic shape in which the diameter thereof becomes
smaller from the first sidewall 16 toward the cover 18. As
a result of this, the outer circumferential surface of the
filter member 31b is inclined with respect to the axial line
ofthe filter frame 31a. Accordingly, when the filter contact
members 53 have removed the dust on the outer circum-
ferential surface of the filter member 31b, it becomes
easy forthe removed dust to move owing to the inclination
of the outer circumferential surface of the filter member
31b.

[0092] Particularly, at the upper part of the filter mem-
ber 31b, the removed dust becomes liable to collect at
the distal end part of the filter frame 31a with the small
diameter. Accordingly, it becomes easy for the dust re-
moved from the outer circumferential surface of the filter
member 31b to fall to the bottom of the separation cham-
ber 15 as lumps.

[0093] Moreover, the air flowing through the first vent
chamber 22 is drawn into the separation chamber 15
from the inlet 20 opened in the first sidewall 16. Thus,
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the mainstream of the air passing through the separation
chamber 15, and flowing toward the dust outlet 19 passes
through a part rather closer to the cover 18 than to the
first sidewall 16 in a concentrated manner. The distal end
part of the filter frame 31a with the small diameter is ad-
jacenttothe cover 18, and henceiitis possible to securely
carry away the dust collected at the distal end part of the
filter frame 31a with the small diameter to the inside of
the dust-collection case 71 by utilizing the flow of the air.
[0094] From the above description, according to the
electric vacuum cleaner 1 of this embodiment, it is pos-
sible to automatically remove the dust that has adhered
to the filter 31 inside the separation chamber 15 by uti-
lizing the action for detaching/attaching the dust-collec-
tion case 71 from/to the dust-separation case 12. This
makes the work for, after detaching the dust-separation
unit 11 from the cleaner main body 2, detaching the cover
18 from the case main body 12 to expose the filter 31
inside the separation chamber 15, and the work for
putting a hand into the inside of the separation chamber
15 from the opening part 17a to remove the dust adhering
to the outer circumferential surface of the filter member
31b by the hand unnecessary. Accordingly, it is possible
to easily carry out the maintenance of the filter 31 without
requiring much time and labor in the cleaning work of the
filter 31.

[0095] According to this embodiment, when a brush is
used as the filter contact member 53, the dust removed
fromthe outer circumferential surface of the filter member
31b may possibly twist about the hairs of the brush in
some cases. However, when the dust-collection case 71
is attached to the dust-separation case 12, the filter 31
is rotated in the direction opposite to the direction in the
case where the dust-collection case 71 is detached from
the dust-separation case 12. Accordingly, the dust ad-
hering to the hairs of the brush becomes more liable to
come off the hairs concomitantly with the reversal of the
filter 31.

[0096] Atthe same time, the brush is directly exposed
to the flow of air passing through the separation chamber
15, and hence much of the dust adhering to the hairs of
the brush is subjected to the pressure of the air passing
through the separation chamber 15 to be blown off. As
aresult of this, itis possible to prevent the dust from being
left unremoved from the hairs of the brush, and prevent
the dust adhering to the brush from growing.

[0097] The presentinvention is not particularly limited
to the first embodiment, and can be variously modified
and implemented within the scope not deviating from the
gist of the invention.

[0098] FIGS. 8 and 9 disclose a second embodiment
of the presentinvention. The second embodiment differs
from the first embodiment in the point that a filter 31 is
cleaned by using one cleaning tool 51. The configurations
of a dust-separation case 12 other than the above are
identical with the first embodiment. Accordingly, in the
second embodiment, constituent elements identical with
those of the first embodiment are denoted by the identical
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reference symbols, and a description of them will be omit-
ted.

[0099] As shown in FIGS. 8 and 9, the cleaning tool
51 is positioned on the upper side of the filter 31, and is
adjacent to a second opening edge part 20b of an inlet
20 opened to a separation chamber 15. A filter contact
member 53 of the cleaning tool 51 is in contact with an
outer circumferential surface of a filter member 31b from
above the filter 31.

[0100] Furthermore, in cleaning the outer circumferen-
tial surface of the filter member 31b having a conic shape
by using the one cleaning tool 51, it is desirable that the
number of teeth of each of a gear 44 and rack 45 be set
so that the filter 31 can be rotated at least one rotation.

[0101] According to the second embodiment, when a
dust-collection case 71 is detached from the dust-sepa-
ration case 12, or when the dust-collection case 71 is
attached to the dust-separation case 12, the filter 31 is
rotated in the circumferential direction. Accordingly, it is
possible to remove dust adhering to the outer circumfer-
ential surface of the filter member 31b by means of the
filter contact member 53.

[0102] As a result of this, it is possible to easily carry
out the cleaning work of the filter 31 by utilizing the de-
taching action, and attaching action of the dust-collection
case 71. Accordingly, like the first embodiment, it is pos-
sible to omit the work for exposing the filter 31 inside the
separation chamber 15, and manually removing the dust
adhering to the outer circumferential surface of the filter
member 31b, thereby facilitating the maintenance of the
filter 31.

[0103] Furthermore, according to the above-men-
tioned configuration, the one cleaning tool 51 is arranged
adjacent to the second opening edge part 20b of the inlet
20 opened to the separation chamber 15, and hence it
is possible to prevent the cleaning tool 51 from adversely
affecting the dust separation function.

[0104] That is, the mainstream of the air passing
through the separation chamber 15 from the inlet 20 to-
ward the dust outlet 19 flows along the guide wall 17 as
if the mainstream detours the cleaning tool 51. Accord-
ingly, although the cleaning tool 51 outwardly protrudes
in the radial direction of the filter 31, it is possible to pre-
vent the flow of the air passing through the separation
chamber 15 from being disturbed by the cleaning tool 51.
As a result of this, it becomes hard for the flow rate of
the air passing through the separation chamber 15 to
lower, and hence it is possible to efficiently separate the
dust contained in the air in the separation chamber 15.

[0105] Furthermore, when the dust-collection case 71
is detached or attached from or to the dust-separation
case 12, the filter 31 is rotated at least one rotation. Ac-
cordingly, it is possible to clean the outer circumferential
surface of the filter member 31b over the entire circum-
ference thereof by means of the one cleaning tool 51
positioned in the vicinity of the inlet 20.

[0106] FIG. 10 discloses a third embodiment of the
present invention.
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[0107] The third embodiment differs from the first em-
bodiment in the manner of attaching first and second
cleaning tools 51a and 51b to a case main body 12a. The
configurations of a dust-separation case 12 other than
the above are identical with the first embodiment. Ac-
cordingly, in the third embodiment, constituent elements
identical with those of the first embodiment are denoted
by the identical reference symbols, and a description of
them will be omitted.

[0108] As shown in FIG. 10, a base 52 of each of the
first and second cleaning tools 51a and 51b is supported
on a first sidewall 16 of the case main body 12a through
a hinge 81. Accordingly, each of the first and second
cleaning tools 51a and 51b is rotatable between a first
position at which a filter contact member 53 is in contact
with an outer circumferential surface of a filter member
31b, and second position at which the filter contact mem-
ber 53 separates from the outer circumferential surface
of the filter member 31b.

[0109] Furthermore, the hinge 81 includes a spring not
shown. The spring impels each of the first and second
cleaning tools 51a and 51b toward the first position at all
times. As a result of this, the filter contact member 53 is
pressed against the outer circumferential surface of the
filter member 31b by appropriate elastic force. It is desir-
able that the force of pressing the filter contact member
53 against the outer circumferential surface of the filter
member 31b be of such magnitude as not to give exces-
sive resistance to the rotation of the filter 31.

[0110] In the third embodiment configured as de-
scribed above too, the filter 31 is rotated in accordance
with the detaching action of the dust-collection case 71,
and attaching action of the dust-collection case 71. Thus,
it is possible to easily carry out the cleaning work of the
filter 31 by utilizing the detaching action, and attaching
action of the dust-collection case 71.

[0111] Accordingly, like the first embodiment, it is pos-
sible to omit the work for exposing the filter 31 inside a
separation chamber 15, and manually removing the dust
adhering to the outer circumferential surface of the filter
member 31b, thereby facilitating the maintenance of the
filter 31.

[0112] Furthermore, each ofthefirstand second clean-
ing tools 51a and 51b can be moved to the second po-
sition at which the cleaning tool 51a or 51b is separated
fromthe outer circumferential surface of the filter member
31b. As aresult of this, even if, for example, hard dust is
interposed between the outer circumferential surface of
the filter member 31b and filter contact member 53, the
cleaning work of the filter 31 is not adversely affected.
[0113] That s, in the process in which the filter 31 is
rotated in accordance with the detaching action of the
dust-collection case 71, when the hard dust that has ad-
hered to the outer circumferential surface of the filter
member 31b collides against the filter contact member
53, the filter contact member 53 is pushed by the dust.
As a result of this, each of the first and second cleaning
tools 51a and 51b is rotated from the first position toward
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the second position around the hinge 81. In other words,
the filter contact member 53 separates from the outer
circumferential surface of the filter member 31b to avoid
the hard dust.

[0114] Accordingly, the hard dust is never caught be-
tween the filter contact member 53 and outer circumfer-
ential surface of the filter member 31b. Thus, itis possible
to continue the rotation of the filter 31, and prevent the
filter member 31b from being damaged by the hard dust.
[0115] Furthermore, after passing the filter contact
member 53 concomitantly with the rotation of the filter
31, the hard dust falls from the filter member 31b. Ac-
cordingly, the hard dust is never caught again between
the filter contact member 53 and outer circumferential
surface of the filter member 31b.

[0116] At the same time, when the hard dust has
passed the filter contact member 53, each of the first and
second cleaning tools 51a and 51b is retained again at
the first position by the spring. Accordingly, it is possible
to continue carrying out the cleaning work of rotating the
filter 31.

[0117] In the third embodiment, the filter frame 31a to
which the filter member 31b is fixed, and the base part
31c may be separably coupled to each other.

[0118] According to this configuration, it is possible to
take out the filter frame 31a to which the filter member
31bis fixed from the separation chamber 15 by manually
rotating each of the first and second cleaning tools 51a
and 51b from the first position to the second position.
Accordingly, it becomes possible to wash the filter frame
31a and filter member 31b with water, or repair them,
thereby improving the workability in the maintenance of
the filter 31.

[0119] In each of the first to third embodiments, the
cleaning tool and filter member are relatively moved by
rotating the filter in accordance with the detaching action
and attaching action of the dust-collection case. Howev-
er, the present invention is not particularly limited to this.
For example, the filter may be fixed to the first sidewall,
and the cleaning tool may be rotated in accordance with
the detaching action and attaching action of the dust-
collection case. In this manner too, the filter and the
cleaning tool are relatively rotated, and hence it is pos-
sible to remove the dust adhering to the filter by means
of the cleaning tool.

[0120] Furthermore, the filter frame to which the filter
member is to be fixed is not limited to the conic shape,
and may be cylindrical.

[0121] Moreover, in the first embodiment, the dust-col-
lection case is upwardly pushed by the pop-up spring
included in the retention means, and the compression
coil spring included in the filter drive mechanism. How-
ever, for example, the pop-up spring may be disused,
and the dust-collection case may be pushed up by using
only the compression coil spring.
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Industrial Applicability

[0122] Accordingtothe presentinvention,inan electric
vacuum cleaner for separating dust contained in air by
utilizing centrifugal force generated in a separation cham-
ber, it is possible to easily remove the dust adhering to
a filter in the separation chamber, and easily carry out
the maintenance of the filter.

Claims

1. An electric vacuum cleaner characterized by com-
prising:

a cleaner main body including a dust-suction
port;

a motor-driven blower contained in the cleaner
main body, for drawing therein air from the dust-
suction port;

a dust-separation case contained in the cleaner
main body, and including a separation chamber
for separating dust contained in the air drawn
from the dust-suction port from the air by means
of centrifugal force, and vent chamber posi-
tioned on the downstream side of the separation
chamber in the flow direction of the air;
adust-collection case to be detachably attached
to the dust-separation case, for collecting the
dust separated in the separation chamber;

a filter provided with air permeability, and pro-
vided in the dust-separation case to make the
separation chamber and vent chamber commu-
nicate with each other;

cleaning means for removing dust adhering to
the filter by being in contact with the filter in the
separation chamber; and

drive means for relatively rotating the filter and
cleaning means in synchronization with an ac-
tion for detaching/attaching the dust-collection
case from/to the dust-separation case.

2. The electric vacuum cleaner of claim 1, character-
ized by further comprising:

retention means provided in the dust-separation
case, for retaining the attachment of the dust-
collection case to the dust-separation case by
being engaged with the dust-collection case;
release means for releasing the engagement of
the retention means with the dust-collection
case; and

impelling means forimpelling the dust-collection
case in a direction in which the dust-collection
case is separated from the dust-separation
case.

3. The electric vacuum cleaner of claim 2, character-
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ized in that the cleaner main body includes an op-
eration part for artificially operating the release
means.

The electric vacuum cleaner of claim 1, character-
ized in that the filter has a hollow cylindrical shape
protruding inside the separation chamber, and the
cleaning means includes at least one cleaning tool
in contact with an outer circumferential surface of
the filter.

An electric vacuum cleaner characterized by com-
prising:

a cleaner main body including a dust-suction
port;

a motor-driven blower contained in the cleaner
main body, for drawing therein air from the dust-
suction port;

a dust-separation case contained in the cleaner
main body, and including a separation chamber
for separating dust contained in the air drawn
from the dust-suction port from the air by means
of centrifugal force, and vent chamber posi-
tioned on the downstream side of the separation
chamber in the flow direction of the air;

a dust-collection case to be detachably attached
to the dust-separation case, for collecting the
dust separated in the separation chamber;

a filter provided with air permeability, and rotat-
ably supported in the dust-separation case to
make the separation chamber and vent cham-
ber communicate with each other;

a drive mechanism for rotating the filter in syn-
chronization with an action for detaching/attach-
ing the dust-collection case from/to the dust-
separation case; and

cleaning means in contact with the filter in the
separation chamber, forremoving dust adhering
to the filter when the filter is rotated.

The electric vacuum cleaner of claim 5, character-
ized in that the filter is rotated in a first direction
when the dust-collection case is detached from the
dust-separation case, and is rotated in a second di-
rection opposite to the first direction when the dust-
collection case is attached to the dust-separation
case.

The electric vacuum cleaner of claim 6, character-
ized in that the drive mechanism is provided with
(1) a gear which rotates together with the filter, and
(2) rod which is supported by the dust-separation
case, carries out linear motion in accordance with
the detaching action and attaching action of the dust-
collection case, and includes a rack engaged with
the gear.
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The electric vacuum cleaner of claim 7, character-
ized by further comprising:

retention means provided in the dust-separation
case, for retaining the attachment of the dust-
collection case to the dust-separation case by
being engaged with the dust-collection case;
release means for releasing the engagement of
the retention means with the dust-collection
case; and

impelling means for impelling the dust-collection
case in a direction in which the dust-collection
case is separated from the dust-separation
case.

The electric vacuum cleaner of claim 5, character-
ized in that the filter has a hollow cylindrical shape
protruding inside the separation chamber, the clean-
ing means includes a pair of cleaning tools in contact
with an outer circumferential surface of the filter, the
cleaning tools extend in an axial direction of the filter
at positions opposed to each other in a radial direc-
tion of the filter, and each of the cleaning tools in-
cludes an edge part having an acute shape a width
of which becomes smaller toward the outside in the
radial direction of the filter.

The electric vacuum cleaner of claim 9, character-
ized in that the dust-separation case includes an
inlet opened to the separation chamber, the inlet in-
cludes an opening edge part positioned at an up-
stream end in a flow direction of air flowing into the
separation chamber, and one of the cleaning tools
is positioned in the vicinity of the opening edge part.

The electric vacuum cleaner of claim 9, character-
ized in that the cleaning tool is supported by the
dustseparation case in such amannerthatthe clean-
ing toolis rotatable in adirectionin which the cleaning
tool is away from the outer circumferential surface
of the filter.

The electric vacuum cleaner of claim 5, character-
ized in that the filter has a hollow cylindrical shape
protruding inside the separation chamber, the clean-
ing means includes a single cleaning tool in contact
with an outer circumferential surface of the filter, and
the cleaning tool extends in an axial direction of the
filter, and includes an edge part having an acute
shape a width of which becomes smaller toward the
outside in the radial direction of the filter.

The electric vacuum cleaner of claim 12, character-
ized in that the dust-separation case includes an
inlet opened to the separation chamber, the inlet in-
cludes an opening edge part positioned at an up-
stream end in a flow direction of air flowing into the
separation chamber, and the cleaning tools is posi-
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tioned in the vicinity of the opening edge part.

14. The electric vacuum cleaner of claim 12, character-

ized in that the cleaning tool is rotated at least one
rotation in a circumferential direction of the filter.
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