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(54) VACUUM CLEANER

(57) A vacuum cleaner includes a dust collector energy, a charger for charging the storage with electric
mounted on a vacuum cleaner body for collecting dust, energy, and a dust removal mechanism for operating the
a dust remover for removing dust in the dust collector, a dust remover by using the electric energy stored in the
storage provided in the dust collector for storing electric storage. This enables the dust removal operation of the

independent dust collector.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to vacuum clean-
ers that remove dust attached to an inner face of a dust
chamber by vibrating the dust chamber.

BACKGROUND ART

[0002] A conventional vacuum cleaner removes fine
dust attached to a dustfilterface by an arm (dustremover)
driven by a motor equipped with speed reducing mech-
anism. PTL 1 proposes this example. In PTL 1, the arm
is moved by the motor. For example, the arm sequentially
beats a pleated portion of a substantially-flat dust collec-
tor configured with a pleated dustfilter. Fine dust attached
to the dust filter face is shaken off by giving vibration to
remove dust. This suppresses degradation of suction
performance of the vacuum cleaner. In other words, the
conventional structure is highly effective in removal of
dust on the dust filter face.

[0003] However, although most of dust removed from
the dustfilter face can be disposed of, some dust attaches
to an inner wall or bottom face of a dust chamber. The
conventional vacuum cleaner does not take into consid-
eration releasability of dust attached to the dust chamber
at disposing of waste.

[Citation List]
Patent Literature

[0004] PTL1 Japanese Patent Unexamined Publica-
tion No. 2004-358032

SUMMARY OF THE INVENTION

[0005] A vacuum cleaner of the present invention in-
cludes a dust collector mounted on a vacuum cleaner
body for catching dust, a dust remover for removing dust
inside the dust collector, a storage in the dust collector
for storing electric energy, a chargerfor charging the stor-
age with electric energy, and dust removal mechanism
for operating the dust remover by using the electric en-
ergy stored in the storage.

[0006] This structure enables the dust removal opera-
tion over a trash box at disposing of waste. Accordingly,
dust attached to an inner wall and bottom face of a dust
chamber can be removed in addition to dust on a filter
face of the dust remover.

BRIEF DESCRIPTION OF DRAWINGS
[0007]

Fig. 1A is a perspective view of a state that a dust
collector is mounted on a vacuum cleaner body in
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accordance with an exemplary embodiment of the
present invention.

Fig. 1B is a perspective view seen from main body
inlet A (front) of the vacuum cleaner body in a state
that the dust collector is detached from the vacuum
cleaner body in accordance with the same exempla-
ry embodiment of the present invention.

Fig. 1C is a perspective view seen from the side op-
posite (back) to main body inlet A off the vacuum
cleaner body in a state that the dust collector is de-
tached from the vacuum cleaner body in accordance
with the same exemplary embodiment of the present
invention.

Fig. 2 is a partially cutaway perspective view of the
dust collector in accordance with the same exem-
plary embodiment of the present invention.

Fig. 3is a control block diagram of the vacuum clean-
er in accordance with the same exemplary embodi-
ment of the present invention.

Fig. 4 illustrates a state of the dust collector at dis-
posing of waste in accordance with the same exem-
plary embodiment of the present invention.

Fig. 5 is a perspective view of a vacuum cleaner in
accordance with a second exemplary embodiment
of the present invention.

Fig. 6 is a control block diagram in accordance with
the same exemplary embodiment of the present in-
vention.

DESCRIPTION OF EMBODIMENTS

[0008] Exemplary embodiments of the present inven-
tion are described below with reference to drawings.
However, a scope of the present invention is not restrict-
ed in any way by the exemplary embodiments.

(FIRST EXEMPLARY EMBODIMENT)

[0009] Fig. 1A is a perspective view of a state that a
dust collector is mounted on a vacuum cleaner body in
an exemplary embodiment of the present invention. Fig.
1B is a perspective view seen from main body inlet A
(front) of the vacuum cleaner body in a state that the dust
collector is detached from the vacuum cleaner body in
the same exemplary embodiment. Fig. 1C is a perspec-
tive view seen from the side opposite (back) to main body
inlet A of the vacuum cleaner body in a state that the dust
collector is detached from the vacuum cleaner body in
the same exemplary embodiment.

[0010] As shown in Fig. 1A, vacuum cleaner body 1
includes built-in electric blower 2 at its rear part. Dust
collector 3 that separates and collects dust vacuumed
up is removably mounted at a front part of vacuum clean-
er body 1. Dust collector 3 includes removably attached
filter unit 5, i.e., a dust remover, and dust chamber 4 for
accumulating dust. One end of hose (not illustrated) is
connected to main body inlet A17 at the forefront of vac-
uum cleaner body 1. A suction nozzle (not illustrated) is
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connected to the other end of the hose.

[0011] As shown in Fig. 1B, vacuum cleaner body 1
and dust collector 3 are separated by partition 15.
Grid-like partition opening 16 is provided above partition
15, so that partition opening 16 is communicated with a
suction part of electric blower 2. Main body inlet B32 is
provided at the side of partition 15 so that main body inlet
B32 is communicated with main body inlet A17 via a pas-
sage (not illustrated) inside vacuum cleaner body 1.
[0012] As shown in Fig 1C, dust collector 3 is commu-
nicated with main body inlet B32 of vacuum cleaner body
1 shown in Fig. 1B when dust collector 3 is mounted on
vacuum cleaner body 1, and has dust chamber inlet 6
leading suction wind into dust chamber 4. In addition,
dust removal switch 18 is provided at an upper part of
dust collector 3. Dust removal mechanism 29 can be op-
erated, which will be described with reference to Fig. 2,
even in an independent state of dust collector 3 when
the user operates dust removal switch 18.

[0013] Lid 7 is openably attached to the bottom of dust
collector 3 shown in Fig. 1B. Dust accumulated inside
dust chamber 4 of dust collector 3 can be discharged
outside by opening lid 7.

[0014] Power supply terminal 19 is provided on parti-
tion 15 of vacuum cleaner body 1 shown in Fig. 1B so as
to feed electricity to storage 28 provided inside dust col-
lector 3 shown in Fig. 1C. Power receiving terminal 20,
which is a counterpart of power supply terminal 19 of dust
collector 3, is provided on dust collector 3. Accordingly,
power supply terminal 19 and power receiving terminal
20 are connected at mounting dust collector 3 on vacuum
cleaner body 1.

[0015] An internal structure of dust collector 3 in the
exemplary embodiment is described below with refer-
ence to Fig. 2. Fig. 2 is a partially cutaway perspective
view of the dust collector in the same exemplary embod-
iment of the present invention.

[0016] As shown in Fig. 2, filter unit 5 configuring dust
remover 5 includes frame 8, pleated filter 9 provided on
frame 8 with its pleats in the vertical direction, and dust
removal mechanism 29.

[0017] Dust removal mechanism 29 includes beater
10, dust removal gear 11, dust removal connecting rod
12, fixed rod 13, and dust removal motor 14. Beater 10
is slidably provided in the horizontal direction along fixed
rod 13. Dustremoval gear 11 is rotatably provided relative
to filter unit 5. Dust removal connecting rod 12 connects
an outer periphery of dust removal gear 11 and a part of
beater 10. A protrusion (not illustrated) is provided on
beater 10 at a face opposing filter 9 so that the protrusion
makes contact with each mountain fold of pleated filter 9.
[0018] Fixedrod 13 is fixed to frame 8. A rotating shaft
of dust removal gear 11 is fixed onto fixed rod 13. This
restricts the operation (movement) of beater 10 to the
left-right horizontal direction (Arrow in Fig. 2).

[0019] Teeth that engage with dust removal gear 11
are formed on dust removal connecting rod 12 at a side
facing dust removal gear 11. Dust removal connecting
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rod 12 slides as dust removal gear 11 rotates clockwise
or counterclockwise, and thus beater 10 connected to
dust removal connecting rod 12 moves in the left-right
direction.

[0020] Dustremoval motor 14 has a gear with a shape
thatengages with dustremoval gear 11, and is connected
to dust removal gear 11 via the gear of dust removal
motor 14. Power is transmitted to dust removal gear 11
as dust removal motor 14 rotates.

[0021] The operation of filter unit 5 as configured
above, which is the dust remover, is described below.
[0022] First, when dust removal motor 14 is rotated,
dust removal gear 11 rotates, and beater 10 connected
via dust removal connecting rod 12 starts reciprocal mo-
tion in the left-right direction. Here, the protrusion provid-
ed on beater 10 in reciprocal motion beats the mountain
folds of filter 9. This vibrates filter 9. Vibration of filter 9
then propagates to entire dust collector 3. At this point,
fine dust attached to the rear face of filter 9 (a face to the
side of dust chamber 4) by suction of the vacuum cleaner
is shaken off by vibration or impact propagated to dust
collector 3, and is accumulated in dust chamber 4. This
recovers filtration performance of filter 9. A control meth-
od of the vacuum cleaner in the exemplary embodiment
is described below using Fig. 3, and also with reference
to Figs. 1A to 1C. Fig. 3 is a control block diagram in the
same exemplary embodiment of the present invention.

[0023] First, the control inside dust collector 3 is de-
scribed.
[0024] As shown in Fig. 3, an electric double layer ca-

pacitor 21 configuring storage 28 is connected to, for ex-
ample, power receiving terminal 20. Electric double layer
capacitor 21 stores electric energy supplied via power
receiving terminal 20. Dust removal switch 18 is connect-
ed between electric double layer capacitor 21 and dust
removal motor 14. By turning on dust removal switch 18,
electric double layer capacitor 3 and dust removal motor
14 are electrically connected. Dust removal motor 14 ro-
tates by electric energy stored in electric double layer
capacitor 21, and the dust removal operation starts.
[0025] Next is described the control inside vacuum
cleaner body 1.

[0026] As shown in Fig. 3, voltage detector 22 in vac-
uum cleaner body 1 monitors voltage of electric double
layer capacitor 21 via power supply terminal 19 and pow-
er receiving terminal 20. Here, if the voltage detected by
voltage detector 22 is below a predetermined threshold
(e.g., 2.1V in this exemplary embodiment), an operation
signal is sent to charge controller 23. Charge controller
23 is configured with a semiconductor switch such as a
transistor.

[0027] Inresponsetothe operation signal from voltage
detector 22, ON and OFF of charger 24 is controlled.
Charger 24 is DC power source obtained by switching
commercial power, and is the power source for charging
electric double layer capacitor 21 via power supply ter-
minal 19 and power receiving terminal 20. (In this exem-
plary embodiment, output voltage is, for example, 2.1 V).
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[0028] The operation of the vacuum cleaner as config-
ured above is described with reference to Fig. 3.

[0029] First, when a power cord of the vacuum cleaner
is connected to the commercial power via a receptacle
outlet and power is supplied to the vacuum cleaner, volt-
age detector 22 confirms the voltage of electric double
layer capacitor 21. If the voltage of electric double layer
capacitor 21 is less than 2.1V, charge controller 23 op-
erates charger 24 to charge electric double layer capac-
itor 21 until the voltage of electric double layer capacitor
21 becomes 2.1 V or higher. By this charge control of
charge controller 23, voltage of electric double layer ca-
pacitor 21 is maintained at 2.1 V or higher when the com-
mercial power is applied. On the other hand, if the vac-
uum cleaner is disconnected from the commercial power,
voltage of electric double layer capacitor 21 gradually
drops by natural discharge. However, the voltage is main-
tained around 2V for a while.

[0030] Next, when the user starts to operate the vac-
uum cleaner, dust sucked in from a suction nozzle is ac-
cumulated in dust chamber 4.

[0031] The operation for disposing of dust accumulat-
ed in dust chamber 4 is described below with reference
to Fig. 4. Fig. 4 illustrates the state of dust collector at
disposing of waste in the same exemplary embodiment
of the present invention.

[0032] As shown in Fig. 4, the user detaches dust col-
lector 3 from vacuum cleaner body 1. Then, the user car-
ries detached dust collector 3 to, for example, over a
trash box.

[0033] Next, when lid 7 provided at the bottom of dust
chamber 4 of dust collector 3 is opened, most of dust
accumulated in dust chamber 4 is discharged into the
trash box. However, some dust attached to the inner wall
of dust chamber 4 and lid 7 remains in dust chamber 4.
[0034] At this point, if the user turns on dust removal
switch 18 shown in Fig. 1C, dustremoval motor 14 rotates
by electric energy stored in electric double layer capacitor
1, which is storage 28. Beater 10 then starts reciprocal
motion in line with the rotation of dust removal motor 14.
This makes entire dust collector 3 vibrates, centering on
filter 9. As shown in Fig. 4, vibration propagates to the
inner wall of dust chamber 4 and lid 7, in addition to filter
9, as shown in Fig. 4. As a result, dust attached to the
inner wall of dust chamber 4 and lid 7 is removed by
vibration.

[0035] As described above, in the exemplary embod-
iment, independent dust collector 3 detached from vac-
uum cleaner body 1 can be carried over the trash box to
execute the dustremoval operation at disposing of waste.
As aresult, the dustremoval operation facilitates removal
of dust attached to the inner wall of dust chamber 4 and
lid 7, in addition to filter 9.

[0036] Furthermore, in the exemplary embodiment,
voltage detector 22 monitors voltage of electric double
layer capacitor 21 used as storage 28, and stops the
charging operation by charger 24 if sufficient electric en-
ergy for the dust removal operation is stored. This avoids

10

15

20

25

30

35

40

45

50

55

unrequired power consumption, and thus a vacuum
cleaner with good energy conservation can be achieved.

(SECOND EXEMPLARY EMBODIMENT)

[0037] A vacuum cleaner inthe second exemplary em-
bodiment of the present invention is described with ref-
erence to Figs. 5 and 6. Same reference marks are given
to components same as that in the first exemplary em-
bodiment to omit duplicate description.

[0038] Fig.5is aperspective view of the vacuum clean-
er in the second exemplary embodiment of the present
invention. Fig. 5 is the perspective view seen from main
body inlet A17 (front) of vacuum cleaner body 1 in the
state that dust collector 3 is detached from vacuum clean-
er body 1.

[0039] As shown in Fig. 5, the vacuum cleaner in the
exemplary embodiment has attachment switch 26 on par-
tition 15 of vacuum cleaner body 1. Attachment switch
26 is configured to turn on when dust collector 3 is mount-
ed on vacuum cleaner body 1.

[0040] The operation of the vacuum cleaner as config-
ured above is described with reference to Fig.6. Fig. 6 is
a control block diagram in the same exemplary embod-
iment of the present invention.

[0041] First, a power cord of the vacuum cleaner is
connected to commercial power via a receptacle outlet.
After power is supplied to the vacuum cleaner and at-
tachment switch 26 is turned on, attachment detector 25
receives detection information, such as ON information.
On receiving the detection information, attachment de-
tector 25 sends an operation signal to timer 27, and starts
counting predetermined time (e.g., 30 seconds in the ex-
emplary embodiment). Then, charge controller 23 is op-
erated to start charging electric double layer capacitor
21, which is storage 28, via charger 24.

[0042] After 30 seconds pass, attachment detector 25
receives a signal from timer 27. Attachment detector 25
stops sending the operation signal to timer 27. Charge
controller 23 then stops the operation of charger 24 to
stop charging electric double layer capacitor 21. In this
exemplary embodiment, the predetermined time is set to
30 seconds because charging of electric double layer
capacitor 21 completes in about 25 seconds.

[0043] By this charging for 30 seconds, voltage of elec-
tric double layer capacitor 21 becomes 2.1 V, which is
output voltage of charger 24.

[0044] Ifattachmentswitch 26 detects detachmentand
attachment of dust chamber 3, possibility is assumed that
the user has executed the dust removal operation using
electric energy of electric double layer capacitor 21.
Therefore, attachment detector 25 implements the
charging operation for 30 seconds again by charger 24
via timer 27 and charge controller 23.

[0045] As described above, in the exemplary embod-
iment, the use of attachment detector 25 eliminates the
need for continuously charging electric double layer ca-
pacitor 21 by operating charger 24. Therefore, the oper-
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ation of charger 24 can be stopped when charging is not
necessary. As a result, a vacuum cleaner with good en-
ergy conservation can be achieved.

[0046] Compared to the voltage detector in the first ex-
emplary embodiment, this exemplary embodiment can
configure a simple circuit using attachment switch 26,
attachment detector 25, and timer 27. This realizes cost
reduction of the circuit. In other words, if a low-voltage
and low-current signal line is used via a contact, such as
power supply terminal 19 and power receiving terminal
20, for monitoring the voltage of electric double layer ca-
pacitor 21, the signal line is easily affected by contact
resistance at the contact. Accordingly, a complicated cir-
cuit becomes necessary for accurately detecting the volt-
age of electric double layer capacitor 21 in the first ex-
emplary embodiment. It is apparent that voltage detector
22 in the first exemplary embodiment may be combined
with attachment detector 25 in the second exemplary em-
bodiment for controlling charging of electric double layer
capacitor 21, which is storage 28. This further improves
energy conservation.

[0047] The first exemplary embodiment and the sec-
ond exemplary embodiment refer to an example of the
dust removal operation by independent dust collector 3
when the user operates dust removal switch 18. Howev-
er, the present invention is not limited to this operation.
For example, the same effect is achieved when dust re-
moval of independent dust collector 3 is added to a vac-
uum cleaner with dust removal operation for a filter while
power is turned on or when the operation of a vacuum
cleaner is stopped, which is the current mainstream mod-
el. In other words, the dust removal operation over the
trash box enables removal of dust attached to the inner
wall of dust chamber 4 and lid 7 that was not convention-
ally possible to remove.

[0048] As described above, the vacuum cleaner of the
present invention includes the dust collector mounted on
the vacuum cleaner body for collecting dust, the dust
remover for removing dust in the dust collector, the stor-
age provided in the dust collector for storing electric en-
ergy, the charger for charging the storage with electric
energy, and the dust removal mechanism for operating
the dust remover by using the electric energy stored in
the storage.

[0049] This configuration enables removal of dust at-
tached to the inner wall and the bottom face of the dust
chamber in addition to the filter face of the dust remover.
[0050] Still more, the vacuum cleaner of the present
invention includes the charge controller for controlling
the charger, and the voltage detector for detecting charg-
ing voltage of the storage. The charge controller controls
the charger based on detection information from the volt-
age detector.

[0051] This configuration enables charging of the stor-
age by operating the charger only when charging of the
storage is necessary. When charging is not required, the
operation of the charger is stopped and the storage is
not charged. As a result, the vacuum cleaner with good
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energy conservation can be achieved.

[0052] Furthermore, the vacuum cleaner of the present
invention includes the attachment detector for detecting
attachment and detachment of the vacuum cleaner. The
charge controller controls the charger based on the de-
tection information from the attachment detector.
[0053] This configuration enables detection of the dust
collector when it is detached from and attached again to
the vacuum cleaner body. When the attachment detector
detects re-attachment of the dust collector, the charge
controller operates the charger again. Accordingly, the
charger does not need to be operated continuously.
When chargingis notrequired, the operation of the charg-
er is stopped and the storage is not charged. As a result,
the vacuum cleaner with good energy conservation can
be achieved.

[0054] In the vacuum cleaner of the present invention,
the storage comprises the electric double layer capacitor.
This configuration enables rapid charging by large cur-
rent, and thus charging can be completed in a shorter
period even if power is supplied to an apparatus for a
short period, such as the case of vacuum cleaner. In ad-
dition, compared to a secondary battery, a charge/dis-
charge circuit can be simplified, which in turn reduces
costs.

INDUSTRIAL APPLICABILITY

[0055] The vacuum cleaner of the present invention
can remove dust attached to the inner wall and bottom
face of the dust chamber in addition to the filter face of
the dust remover. Accordingly, the present invention is
applicable to a range of vacuum cleaners for home use,
industrial use, and shop use.

REFERENCE MARKS IN THE DRAWINGS

[0056]

1 Vacuum cleaner body

2 Electric blower

3 Dust collector

4 Dust chamber

5 Filter unit (dust remover)
6 Dust chamber inlet

7 Lid

8 Frame

9 Filter

10 Beater

11 Dust removal gear

12 Dust removal connecting rod
13  Fixed rod

14  Dust removal motor

15  Partition

16  Partition opening

17 Main body inlet A

18  Dust removal switch

19  Power supply terminal
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20  Power receiving terminal

21  Electric double layer capacitor

22 Voltage detector

23  Charge controller

24  Charger

25  Attachment detector

26  Attachment switch

27  Timer

28  Storage

29  Dust removal mechanism

32  Main body inlet B

Claims

1. vacuum cleaner comprising:

a dust collector mounted on a vacuum cleaner
body for collecting dust;

a dustremover for removing dust inside the dust
collector;

a storage provided in the dust collector for stor-
ing electric energy;

a charger for charging the storage with electric
energy; and

a dust removal mechanism for operating the
dustremover by using the electric energy stored
in the storage.

2. Thevacuum cleaner of claim 1, comprising a charge
controller for controlling the charger, and a voltage
detector for detecting charging voltage of the stor-
age,
wherein the charge controller controls the charger
based on the voltage detected by the voltage detec-
tor.

3. The vacuum cleaner of claim 1, comprising an at-
tachment detector for detecting attachment and de-
tachment of the vacuum cleaner body,
wherein the charge controller controls the charger
based on detection information from the attachment
detector.

4. The vacuum cleaner of one of claims 1 to 3,

wherein the storage comprises an electric double
layer capacitor.
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