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(54) SUCTION TOOL FOR ELECTRIC CLEANER AND ELECTRIC CLEANER USING SAME

(57) A suction tool for an electric cleaner of the
present invention includes suction tool main body (1) with
suction inlet (15), rotary brush (7) rotatably provided in-
side suction tool main body (1), brush body (8) provided

protruding from an outer periphery of rotary brush (7),
and friction body (10) rotatably provided to come into
contact with brush body (8). This improves durability of
brush body (8), and enables stable supply of negative
ions to a cleaning surface.
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Description

TECHNICAL FIELD

[0001] The present invention relates to suction tools
for electric cleaners and electric cleaners using same for
sweeping the floor.

BACKGROUND ART

[0002] A conventional suction tool for an electric clean-
er has multiple brush groups with different charges in
triboelectric series in the suction tool for an electric clean-
er, and produces negative ions by rotating these brush
groups as they rub each other. These generated negative
ions adsorb to dust on a cleaning surface, such as floor,
and are then vacuumed up by the suction tool for an
electric cleaner to collect dust. An electric cleaner con-
figured in this way is proposed typically in PTL 1.
[0003] The conventional suction tool for an electric
cleaner disclosed in PTL 1 is described below with ref-
erence to Fig. 9.
[0004] Fig. 9 is a side sectional view of the conventional
suction tool for an electric cleaner. As shown in Fig. 9,
brush group 43 including brushes 42 listed in the negative
side of the triboelectric series and another brush group
45 including brushes 44 listed in the positive side of the
triboelectric series are rotatably provided, respectively,
inside opening 41 on a bottom face of suction tool for
electric cleaner 40 (hereafter shortly referred to as "suc-
tion tool"). Brush group 43 and brush group 45 rotate by
resistance (friction force) generated between brush
groups 43 and 45 and the cleaning surface when suction
tool 40 moves on the cleaning surface. Here, brushes 42
of brush group 43 and brushes 44 of brush group 45
rotate as they contact each other. Friction caused by this
contact of brushes 42 of brush group 43 and brushes 44
of brush group 45 produces negative ions. Negative ions
produced in this way adsorb to dust on the cleaning sur-
face, such as floor, to collect dust.
[0005] However, conventional suction tool for electric
cleaner 40 has room for improvement with respect to
durability of brushes 42 and 44 of brush groups 43 and
45. An inventor finds that the following point causes a
disadvantage related to durability of brushes 42 and 44
of brush groups 43 and 45.
[0006] More specifically, conventional suction tool for
electric cleaner 40 produces negative ions by mutual con-
tact of brushes 44 of brush group 45 and brushes 42 of
brush group 43. Therefore, a contact area of brushes 42
and brushes 44 are large. This makes both brushes 42
and brushes 44 wear away and wear out, or entangled
and torn off, degrading durability of brushes 42 and 44.

[Citation List]

Patent Literature

[0007] PTL1 Japanese Patent Unexamined Publica-
tion No. 2005-305194 SUMMARY OF THE INVENTION
[0008] A suction tool for an electric cleaner of the
present invention includes a suction tool main body with
a suction inlet, a rotary brush rotatably provided inside
the suction tool main body, a brush body provided pro-
truding from an outer periphery of the rotary brush, and
a friction body rotatably provided so as to come into con-
tact with the brush body.
[0009] This structure improves durability by reducing
a contact area of the brush body and the friction body,
and also stably supplies negative ions to a cleaning sur-
face.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1 is a perspective view of an entire electric clean-
er to which a suction tool for an electric cleaner is
mounted in accordance with a first exemplary em-
bodiment of the present invention.
Fig. 2 is a side sectional view of the suction tool for
an electric cleaner in accordance with the first ex-
emplary embodiment of the present invention.
Fig. 3 is a top view of the suction tool for an electric
cleaner in accordance with the first exemplary em-
bodiment of the present invention.
Fig. 4 is a top view of the suction tool for an electric
cleaner in a state that an upper part is removed in
accordance with the first exemplary embodiment of
the present invention.
Fig. 5 is a sectional view of a suction tool for an elec-
tric cleaner in accordance with a second exemplary
embodiment of the present invention.
Fig. 6 is a back view of the suction tool for an electric
cleaner in accordance with the second exemplary
embodiment of the present invention.
Fig. 7 is a back view of the suction tool for an electric
cleaner in a state that a rotating brush is removed in
accordance with the second exemplary embodiment
of the present invention.
Fig. 8 s a back view of the suction tool for an electric
cleaner in a state that the rotating brush and a holder
are removed in accordance with the second exem-
plary embodiment of the present invention.
Fig. 9 is a side sectional view of a conventional suc-
tion tool for an electric cleaner.

DESCRIPTION OF EMBODIMENTS

[0011] A suction tool for an electric cleaner in exem-
plary embodiments of the present invention is described
below with reference to drawings. In the description be-
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low, same reference marks are given to same or equiv-
alent components.

(FIRST EXEMPLARY EMBODIMENT)

[0012] Fig. 1 is a perspective view of an entire electric
cleaner to which a suction tool for an electric cleaner is
mounted in the first exemplary embodiment of the
present invention. Fig. 2 is a side sectional view of the
suction tool for an electric cleaner in the first exemplary
embodiment. Fig. 3 is a top view of the suction tool for
an electric cleaner in the first exemplary embodiment.
Fig. 4 is a top view of the suction tool for an electric cleaner
in a state that an upper part is removed in the first exem-
plary embodiment.
[0013] The suction tool for an electric cleaner is shortly
indicated as a suction tool in the following description.
Also in the following description, the side of arrow C in
Fig. 1 is a left side face of suction tool 1, the side of arrow
A in Fig. 1 is front or a front part of suction tool 1 (equiv-
alent to the direction that the user moves suction tool 1
forward), the side of arrow B in Fig. 1 is back or a rear
part of suction tool 1 (equivalent to the direction that the
user moves suction tool 1 backward), and the side of
arrow D in Fig. 1 is a right side face of suction tool 1.
[0014] As shown in Fig. 1, electric cleaner 100 mainly
includes suction tool 1 for collecting dust on a cleaning
surface, such as floor, electric cleaner main body 32 with
built-in electric blower 33, hose 31 detachably connected
to electric cleaner main body 32, and extension pipe 30
detachably connected to hose 31.
[0015] One end of extension pipe 30 is connected to
hose 31, and the other end of extension pipe 30 is con-
nected to suction tool 1 typically via movable pipe 6. Hand
control unit 34 that the user uses for selecting an oper-
ation mode (e.g., strong, medium, or weak suction power
and power off) for operating electric blower 33 is provided
at an end of hose 31 to the side of one end of extension
pipe 30. Hand control unit 34 has a control circuit (not
illustrated) for controlling electric blower 33 based on the
operation mode selected by the user.
[0016] As shown in Figs. 2 to 4, suction tool main body
1a includes bottom part 5 with suction inlet 15 that con-
figures a bottom face of suction tool main body 1a, middle
part 4 with window-like hole 4a at its front provided such
that middle part 4 covers an upper portion of bottom part
5, and top part 2 on which window 3 is formed to configure
a top face of suction tool main body 1a. Pipe 6 is disposed
at the back center of suction tool main body 1a. Pipe 6
is sandwiched between bottom part 5 and top part 2 of
suction tool main body 1a. The state of dust entangled
to friction body 10 can be confirmed by eyes, for example,
through window 3 on top part 2 via hole 4a on middle
part 4. The user can thus easily recognize the timing to
clean friction body 10.
[0017] Rotary brush 7 is rotatably supported by suction
tool main body 1a in suction inlet 15 of suction tool main
body 1a. Multiple brush bodies 8 configured with a ma-

terial (e.g., nylon) listed in the positive side of the tribo-
electric series are spirally disposed on an outer periph-
eral face of rotary brush 7. Board 9 made of a material
(e.g., resin fluoride) listed in the negative side of the tri-
boelectric series is provided on a front inner wall of bottom
part 5 of suction tool main body 1a. Brush bodies 8 of
rotary brush 7 and board 9 are disposed such that they
come into contact as rotary brush 7 rotates.
[0018] In addition, as shown in Fig. 2, friction body 10
that rotates by making contact with brush bodies 8 of
rotary brush 7 as rotary brush 7 rotates is provided at an
upper front part relative to a central rotation axis of rotary
brush 7.
[0019] As shown in Fig. 4, friction body 10 is disposed
facing suction inlet 15 on bottom part 5 of suction tool
main body 1a, and is rotatably supported by suction tool
main body 1a via shaft 12. A volume (length) of contact
between brush bodies 8 of rotary brush 7 and friction
body 10 is not particularly limited as long as friction body
10 does not block the rotation of rotary brush 7. However,
a length of 1 to 2 mm is particularly preferable, taking
into account a dust suction volume, increase of negative-
ion generation, and ease of operation of suction tool 1.
[0020] Furthermore, as shown in Fig. 4, drive unit 13,
such as electric motor and turbine, is provided on either
right or left side at the back of suction tool main body 1a.
An output of drive unit 13 is transmitted to a gear (not
illustrated) provided on one end of rotary brush 7 via belt
14 so that rotary brush 7 rotates in one direction. Since
this enables brush bodies 8 of rotary brush 7 to rotate in
one direction, as described later, negative ions that are
produced by contact of brush bodies 8 of rotary brush 7
with friction body 10 and board 9 can be stably released
in one direction (toward the front of suction tool main
body 1a). In other words, suction of negative ions into
suction tool 40 due to an inversed rotating direction
(clockwise rotation) of the brush group during backward
operation of conventional suction tool 40 shown in Fig.
9 can be prevented to ensure supply of negative ions to
the cleaning surface. Here, brush bodies 8 of rotary brush
7 and friction body 10 rotate each other. This changes a
contact position of brush bodies 8 of rotary brush 7 with
friction body 10, and avoids their contact at the same
position. Accordingly, durability of friction body 10 im-
proves.
[0021] A length of friction body 10 in the longitudinal
direction is set shorter than the total length of rotary brush
7 in the longitudinal direction. Friction body 10 may be
provided in multiple pieces (e.g., 2 to 3 pieces) relative
to the longitudinal direction of rotary brush 7. This reduc-
es a contact area (length in the longitudinal direction) of
brush bodies 8 of rotary brush 7 and friction bodies 10
to reduce a load applied to brush bodies 8 of rotary brush
7 for improving operability of suction tool 1.
[0022] Still more, a strip-like plate 11 made of a material
(e.g., fluoride resin) listed in the negative side of the tri-
boelectric series may be provided protruding from the
surface of friction body 10 along the longitudinal direction
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of friction body 10. This prevents a continuous contact
of brush bodies 8 of rotary brush 7 and friction body 10,
and thus improves durability of friction body 10. In addi-
tion, the rotation force of brush bodies 8 of rotary brush
7 can be reliably transmitted to friction body 10 via plate
11 protruding from friction body 10. This increases the
number of rotations of friction body 10 and generation of
negative ions.
[0023] A material that easily carries positive charge,
such as wool and Teflon® can be used as a material
listed in the positive side of the triboelectric series in this
exemplary embodiment, in addition to nylon. A material
listed in the negative side of the triboelectric series that
easily carries negative charge, such as vinyl chloride,
can be used as a material listed in the negative side of
the triboelectric series in this exemplary embodiment, in
addition to fluoride resin.
[0024] The operation and effect of the suction tool for
an electric cleaner as configured above are described
below.
[0025] First, as shown in Fig. 1, electric blower 33 is
activated by a switch in a circuit provided in hose 31. At
this point, suction air that flows into electric cleaner main
body 32 is produced inside hose 31 and extension pipe
30 by negative pressure generated by electric blower 33.
Suction air is then produced in suction inlet 15 of suction
tool main body 1a via pipe 6 connected to extension pipe
30. As a result, the suction air sends dust present on the
cleaning surface, such as floor, into electric cleaner main
body 32.
[0026] At this point, if drive unit 13 for rotating rotary
brush 7 is an electric motor, drive unit13 is also activated
by activating electric blower 33. Power of drive unit 13 is
transmitted to rotary brush 7 via belt 14, and rotary brush
7 rotates. The rotating direction of rotary brush 7 is coun-
terclockwise when seeing suction tool 1 from the left side
face of suction tool 1, which is indicated by arrow C in
Fig. 1.
[0027] By the rotation of rotary brush 7, brush bodies
8 of rotary brush 7 come into contact with friction body
10, and friction body 10 then rotates by drive force of
brush bodies 8 of rotary brush 7. Since rotary brush 7
rotates counterclockwise, as described above, friction
body 10 will rotate clockwise. The rotation of friction body
10 can be confirmed through window 3 provided on top
part 2 of suction tool main body 1a.
[0028] Brush bodies 8 of rotary brush 7 also come into
contact with friction body 10 or strip-like plate 11 provided
on friction body 10 and board 9. Brush bodies 8 of rotary
brush 7 listed in the positive side of the triboelectric series
thus make contact and rub friction body 10 or plate 11
listed in the negative side of the triboelectric series, pro-
vided on friction body 10 and board 9. As a result, neg-
ative ions are generated by friction between brush bodies
8 of rotary brush 7 and friction body 10 or plate 11 pro-
vided on friction body 10 and board 9.
[0029] Brush bodies 8 of rotary brush 7 that rotate
counterclockwise via drive unit 13 flick out generated mi-

nus ions toward the front of suction tool main body 1a.
Negative ions are thus scattered on the cleaning surface,
such as floor. Since plate 11 of friction body 10 and board
9 are provided facing the longitudinal direction of brush
bodies 8 of rotary brush 7, negative ions are spread in
front of suction tool main body 1a in a wide range in the
longitudinal direction of brush bodies 8 of rotary brush 7.
This enables reliable discharge of negative ions pro-
duced by contact of brush bodies 8 of rotary brush 7, and
friction body 10 or board 9 to the cleaning surface in one
direction (toward front of suction tool main body 1a).
[0030] The exemplary embodiment improves durabil-
ity of brush bodies 8 of rotary brush 7 and friction body
10, and also achieves suction tool for an electric cleaner
1 and electric cleaner 100 using this suction tool for re-
liably supplying negative ions to the cleaning surface.
[0031] The exemplary embodiment refers to an exam-
ple of producing negative ions by contact of brush bodies
8 of rotary brush 7, and friction body 10 or plate 11 pro-
vided on friction body 10 and board 9. However, the
present invention is not limited to this structure. For ex-
ample, either friction body 10 or board 9 may not be pro-
vided. This simplifies the structure of suction tool 1, en-
abling cost reduction. In addition, a load applied to brush
bodies 8 of rotary brush 7 can be reduced to improve
ease of operation of suction tool 1.
[0032] Still more, the exemplary embodiment refers to
an example of providing plate 11 on friction body 10. How-
ever, only friction body 10 may be provided. This simpli-
fies the structure of friction body 10, enabling cost reduc-
tion. In this case, friction body 10 may have an oval shape,
in addition to cylindrical shape, or friction body 10 may
be provided with multiple concaves around friction body
10 like a gear. This reliably transmits the rotation of rotary
brush 7 to friction body 10.
[0033] Furthermore, the exemplary embodiment refers
to an example of a flat plate for board 9 in the drawing.
However, board 9 may have, for example, an uneven
face with which brush bodies 8 of rotary brush 7 makes
contact. This uneven face may also be provided along
the rotating face of brush bodies 8 of rotary brush 7.

(SECOND EXEMPLARY EMBODIMENT)

[0034] Fig. 5 is a sectional view of a suction tool for an
electric cleaner in the second exemplary embodiment of
the present invention. Fig. 6 is a back view of the suction
tool for an electric cleaner in the second exemplary em-
bodiment. Fig. 7 is a back view of the suction tool for an
electric cleaner in a state that a rotary brush is removed
in the second exemplary embodiment. Fig. 8 is a back
view of the suction tool for an electric cleaner in a state
that the rotary brush and a holding part are removed in
the second exemplary embodiment.
[0035] The suction tool for an electric cleaner in the
second exemplary embodiment of the present invention
differs from the suction tool for an electric cleaner in the
first exemplary embodiment at a point that a friction body

5 6 



EP 2 545 835 A1

5

5

10

15

20

25

30

35

40

45

50

55

is detachably held by the suction tool main body using
the holding part. Other structure is basically the same as
that in the first exemplary embodiment.
[0036] Therefore, the exemplary embodiment is de-
scribed below with reference mainly to a drawing of the
holding part of the suction tool for an electric cleaner, the
first exemplary embodiment, and Fig. 1.
[0037] Same as the first exemplary embodiment, as
shown in Fig. 1, electric cleaner 100 in the second ex-
emplary embodiment includes suction tool for electric
cleaner 1 (hereafter referred to as "suction tool"), electric
cleaner main body 32 with built-in electric blower 33, hose
31, and extension pipe 30. One end of extension pipe 30
is connected to hose 31, and the other end of extension
pipe 30 is connected to suction tool 1 via pipe 6. At an
end of hose 31 to the side of one end of extension pipe
30, hand control unit 34 for selecting operation mode is
provided. Hand control unit 34 has a control circuit (not
illustrated) for controlling electric blower 33 based on the
operation mode.
[0038] As shown in Figs. 5 to 8, suction tool main body
1a includes top part 2 that configures an appearance and
has window 3, bottom part 5 with suction inlet 15, and
middle part 4 disposed between top part 2 and bottom
part 5 and has a hole (not illustrated) in which friction
body 10, which is described later, is disposed. Pipe 6 is
disposed at the back center of suction tool main body 1a,
as shown in Fig. 1. Pipe 6 is sandwiched by bottom part
5 and top part 2 of suction tool main body 1a. Here, the
state of dust entangled to friction body 10 can be con-
firmed by eyes, for example, through window 3 on top
part 2 via the hole on middle part 4. The user can thus
easily recognize the timing to clean friction body 10.
[0039] As shown in Fig. 5, two rotary brushes 7, for
example, for sweeping dust on the cleaning surface, such
as floor, are detachably and rotatably attached to bottom
part 5 of suction tool main body 1a inside suction inlet 15
of suction tool main body 1a. Multiple brush bodies 8
configured with a material (e.g., nylon) listed in the pos-
itive side of the triboelectric series are spirally disposed
on an outer peripheral face of rotary brush 7. Board 9
formed of a material (e.g., Teflon®) listed in the negative
side of the triboelectric series is provided on a front inner
wall of bottom part 5 of suction tool main body 1a. Brush
bodies 8 of rotary brush 7 and board 9 are disposed such
that they come into contact as rotary brush 7 rotates.
[0040] In addition, as shown in Fig. 5, friction body 10
including friction main body 10a and shaft 12 that rotate
by making contact with brush bodies 8 of rotary brush 7
as rotary brush 7 rotates is provided on an upper front
part relative to a central rotation axis of rotary brush 7.
[0041] Friction body 10 is placed facing suction inlet
15 on middle part 4 with window-like hole (not illustrated)
at its front to cover an upper portion of bottom part 5 of
suction tool main body 1. As shown in Fig. 8, friction body
10 is rotatably supported by shaft 12 passing through a
central axis of friction main body 10a.
[0042] One end of shaft 12 has insert 20, and the other

end of shaft 12 has holder 21 that is longer than the length
of insert 20. Insert 20 of shaft 12 is held by being inserted
into a holding hole (not illustrated) formed with bottom
part 5 and top part 2 configuring suction tool main body
1a. On the other hand, rotation stopper 16 is provided on
a part of holder 21 of shaft 12. Rotation stopper 16 of
holder 21 is fitted into receiver 17 provided on bottom
part 5 of suction tool main body 1a, and is sandwiched
by holding part 18 (Fig. 7) to be detachably held and
rotatably fixed. In other words, insert 20 of shaft 12 of
friction body 10 is a holding hole, and holder 21 of shaft
12 is detachably held by suction tool main body 1a using
holding part 18. Therefore, when friction body 10 rotates,
wear, looseness, or vibration of shaft 12 is prevented by
rotatably fixing shaft 12. This improves durability. In ad-
dition, by making the length of holder 21 longer than that
of insert 20 of shaft 12, the user can easily remove friction
body 10 by hand, and clean friction body 10 without di-
rectly touching dust attached to friction body 10. Accord-
ingly, a user-friendly electric cleaner is achieved.
[0043] Antislip part 22 to which antislip processing,
such as knurling and coating, is applied is preferably pro-
vided near end 12a of shaft 12 to the side of holder 21.
This further improves handling by user’s hand, such as
removal of friction body 10, so as to facilitate cleaning of
friction body 10.
[0044] Still more, as shown in Fig. 6, drive unit 13, such
as an electric motor and turbine, is provided on either
right or left side at the back of suction tool main body 1a.
An output of drive unit 13 is transmitted to a gear (not
illustrated) provided on one end of rotary brush 7 via belt
14 so that rotary brush 7 rotates in one direction. Since
this enables brush bodies 8 of rotary brush 7 to rotate in
one direction, as described later, negative ions that are
produced by contact of brush bodies 8 of rotary brush 7
with friction body 10 and board 9 can be stably released
in one direction (toward the front of suction tool main
body 1a). In other words, suction of negative ions into
suction tool 40 due to an inversed rotating direction
(clockwise rotation) of the brush group during backward
operation of conventional suction tool 40 shown in Fig.
9 can be prevented to ensure supply of negative ions to
the cleaning surface. Here, brush bodies 8 of rotary brush
7 and friction body 10 rotate each other. This changes a
contact position of brush bodies 8 of rotary brush 7 with
friction body 10, and avoids their contact at the same
position. Accordingly, durability of friction body 10 im-
proves.
[0045] Still more, as shown in Fig. 7, holding part 18
is disposed to form a part of suction inlet 15 inside suction
inlet 15. Here, a face of holding part 18 forming suction
inlet 15 is formed on the substantially same face (includ-
ing the same face) as the face where suction inlet 15 of
suction tool main body 1a is formed. This prevents brush
bodies 8 of rotary brush 7 or vacuumed dust from being
stuck, and improves durability of friction body 10 or brush
bodies 8 of rotary brush 7. Cleaning also becomes easy.
[0046] Furthermore, as shown in Fig. 7, buckle 19 is
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rotatably provided on holding part 18 for detachably fixing
holding part 18 onto bottom part 5 of suction tool main
body 1a. Buckle 19 is configured such that its face is
substantially leveled (including same face) with holding
part 18 when holding part 18 is fixed onto bottom part 5
of suction tool main body 1a. By fixing holding part 18
onto bottom part 5 of suction tool main body 1a using
buckle 19, friction body 10 can be rotatably fixed and held
via shaft 12.
[0047] The operation and effect of the suction tool for
an electric cleaner as configured above is described be-
low. The operation and effect that duplicate with the suc-
tion tool for an electric cleaner in the first exemplary em-
bodiment are just briefly described.
[0048] First, as shown in Fig. 1, electric blower 33 is
activated using a switch provided on hose 31 to generate
negative pressure. This produces suction air that flows
into electric cleaner main body 32. Generated suction air
sends dust present on the cleaning surface, such as floor,
from suction inlet 15 of suction tool main body 1a into
electric cleaner main body 32 via extension pipe 30, pipe
6.
[0049] At this point, drive unit 13 configured with an
electric motor for rotating rotary brush 7 is also activated.
Drive unit 13 simultaneously rotate two rotating brushes
7, for example, via belt 14. When seen from the direction
indicated by arrow C in Fig. 1, rotary brush 7 rotates coun-
terclockwise. By contact of rotating brush bodies of rotary
brush 7 and friction body 10, friction body 10 rotates
clockwise, which is opposite the rotating direction of ro-
tary brush 7. However, since brush bodies 8 of rotary
brush 7 and friction body 10 rotate by making contact,
the rotation of friction body 10 and the rotation of brush
bodies 8 of rotary brush 7 are not completely synchro-
nized. Therefore, friction occurs due to difference in the
rotation of brush bodies 8 of rotary brush 7 and that of
friction body 10, depending on the state of load on the
cleaning surface. By adopting the structure to rotate fric-
tion body 10, a load applied to brush bodies 8 of rotary
brush 7 due to generation of friction, for example, can be
reduced, compared to fixed friction body 10. This im-
proves durability.
[0050] Brush bodies 8 of rotary brush 7 listed in the
positive side of the triboelectric series come into contact
with and are rubbed against friction body 10 or plate 11
listed in the negative side of the triboelectric series pro-
vided on friction body 10 and board 9 as brush bodies 8
rotate. As a result, negative ions are produced by friction
between brush bodies 8 of rotary brush 7 and friction
body 10 or plate 11 provided on friction body 10 and
board 9.
[0051] Generated negative ions are scattered toward
the cleaning surface, such as floor, in front of suction tool
main body 1a by brush bodies 8 of rotary brush 7 that is
rotating counterclockwise. Here, plate 11 of friction body
10 and board 9 provided facing the longitudinal direction
of brush bodies 8 of rotary brush 7 scatter negative ions
over a wide area in front of suction tool main body 1a.

Accordingly, negative ions produced by contact of brush
bodies 8 of rotary brush 7 and friction body 10 or board
9 can be reliably discharged to the cleaning surface in
one direction (toward the front of suction tool main body
1a). In other words, drive load, such as a friction force
against friction body 10, applied to rotary brush 7 can be
reduced and negative ions can be efficiently produced
by rotating friction body 10.
[0052] However, dust or entangled long particles, such
as threads or hair, on friction body 10 cannot be com-
pletely prevented. Therefore, smooth rotation of friction
body 10 cannot be always maintained.
[0053] In this exemplary embodiment, friction body 10
is detachably configured using holding part 18 in order
to maintain smooth rotation of friction body 10. More spe-
cifically, rotary brush 7 is first removed from suction tool
1. Then, buckle 19 is released to remove holding part18
from suction tool 1. Lastly, friction body 10 is removed
via shaft 12. This achieves the suction tool for an electric
cleaner and an electric cleaner using this suction tool in
which friction body 10 is easily maintained typically by
removing dust.
[0054] In the exemplary embodiment, the length of
holder 21 of shaft 12 is made longer than that of insert
20 of shaft 12, and antislip part 22 is provided on holder
21. This facilitates removal of friction body 10.
[0055] Still more, in the exemplary embodiment, rota-
tion stopper 16 for holder 21 of shaft 12 is provided at
the side of holding part 18, so as to prevent wear and
looseness. This fixes the rotation of shaft 12 and also
facilitates attachment and removal of friction body 10.
[0056] Furthermore, in the exemplary embodiment,
holding part 18 and buckle 19 are substantially leveled
(including the same face) with the inner wall of suction
inlet 15, so as to suppress increase of load due to hooking
of brush bodies 8 of rotary brush 7. Clogging of dust on
the inner wall of suction inlet 15 can also be prevented.
[0057] It is apparent that operation and effect same as
that in the first exemplary embodiment are achieved in
this exemplary embodiment.
[0058] It is also apparent that the same effect is
achieved by applying the structure of the exemplary em-
bodiments to each other.
[0059] In the above exemplary embodiments, the
brush bodies of the rotary brush are configured with a
material listed in the positive side of the triboelectric se-
ries; and the friction body, plate, or board is configured
with a material listed in the negative side of the triboe-
lectric series. However, the present invention is not lim-
ited to these materials. For example, the brush bodies of
the rotary brush may be configured with a material listed
in the negative side of the triboelectric series, and the
friction body, plate, or board may be configured with a
material listed in the positive side of the triboelectric se-
ries. In other words, as long as the brush bodies of the
rotary brush that come into contact and the friction body,
plate, or board are configured with materials with different
charges in triboelectric series, the same effect and op-
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eration are achievable.

INDUSTRIAL APPLICABILITY

[0060] The present invention is effectively applicable
to a suction tool for an electric cleaner, such as an electric
cleaner for sweeping floor, for which stable supply of neg-
ative ions and high durability are demanded.

REFERENCE MARKS IN THE DRAWINGS

[0061]

1, 40 Suction tool (suction tool for an electric clean-
er)

1a Suction tool main body

2 Top part

3 Window

4 Middle part

4a Hole

5 Bottom part

6 Pipe

7 Rotary brush

8 Brush body

9 Board

10 Friction body

10a Friction main body

11 Plate

12 Shaft

12a End

13 Drive unit

14 Belt

15 Suction inlet

16 Rotation stopper

17 Receiver

18 Holding part

19 Buckle

20 Insert

21 Holder

22 Antislip part

32 Electric cleaner main body

33 Electric blower

30 Extension pipe

31 Hose

34 Hand control unit

41 Opening

42, 44 Brush

43, 45 Brush group

100 Electric cleaner

Claims

1. A suction tool for an electric cleaner, comprising:

a suction tool main body with a suction inlet;
a rotary brush rotatably provided inside the suc-
tion tool main body;
a brush body provided protruding from an outer
periphery of the rotary brush; and
a friction body rotated by rotation of the brush
body of the rotary brush.

2. The suction tool for an electric cleaner of claim 1,
wherein
the brush body is made of a material listed in the
positive side of the triboelectric series, and at least
a part of the friction body is made of another material
in the negative side of the triboelectric series.

3. The suction tool for an electric cleaner of claim 1,
wherein
the brush body is made of a material listed in the
negative side of the triboelectric series, and at least
a part of the friction body is made of another material
in the positive side of the triboelectric series.

4. The suction tool for an electric cleaner of claim 1,
wherein
the suction tool main body has a drive unit for rotating
the rotary brush, and
the drive unit rotates the rotary brush counterclock-
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wise when the suction tool main body is seen from
a left side face of the suction tool main body.

5. The suction tool for an electric cleaner of claim 1,
wherein
a length of the friction body in the longitudinal direc-
tion is shorter than a length of the rotary brush in the
longitudinal direction.

6. The suction tool for an electric cleaner of claim 1,
wherein
a plurality of pieces of the friction body is provided
in the longitudinal direction.

7. The suction tool for an electric cleaner of claim 1,
wherein
the suction tool main body has a window for visual
examnation of the friction body from above the suc-
tion tool main body.

8. The suction tool for an electric cleaner of claim 2
further comprising a plate made of a material listed
in the negative side of the triboelectric series is pro-
vided on an outer periphery of the friction body.

9. The suction tool for an electric cleaner of claim 3
further comprising a plate made of a material listed
in the positive side of the triboelectric series is pro-
vided on an outer periphery of the friction body.

10. The suction tool for an electric cleaner of one of
claims 8 and 9,
wherein
the plate is provided protruding from a surface of the
friction body.

11. The suction tool for an electric cleaner of claim 2
further comprising a board made of a material listed
in the negative side of the triboelectric series is pro-
vided on a front part of the suction tool main body
on a face opposing the rotary brush.

12. The suction tool for an electric cleaner of claim 3
further comprising a board made of a material listed
in the negative side of the triboelectric series is pro-
vided on a front part of the suction tool main body
on a face opposing the rotary brush.

13. The suction tool for an electric cleaner of claim 1
further comprising a holding part is provided for de-
tachably holding the friction body on the suction tool
main body.

14. The suction tool for an electric cleaner of claim 13,
wherein
the holding part is provided inside the suction inlet
of the suction tool main body such that the holding
part forms a part of the suction inlet.

15. The suction tool for an electric cleaner of claim 13,
wherein
the holding part includes a buckle for detachably fix-
ing the holding part onto the suction tool main body.

16. The suction tool for an electric cleaner of claim 13,
wherein
the friction body includes a friction main body and a
shaft protruding from the friction main body for rotat-
ably supporting the friction main body, the shaft in-
cluding an insert on its one end and a holder on its
other end;
the insert of the shaft of the friction body is held by
the suction tool main body, and the holder of the
shaft is held by the suction tool main body using the
holding part; and
a length of the holder of the shaft is longer than a
length of the insert of the shaft.

17. The suction tool for an electric cleaner of claim 16
further comprising a rotation stopper is provided on
one side of the shaft having the holder.

18. The suction tool for an electric cleaner of claim 16
further comprising an antislip part is provided on one
side of the shaft having the holder.

19. An electric cleaner comprising:

an electric cleaner main body with built-in elec-
tric blower for producing suction air; and
the suction tool for an electric cleaner of claim 1.
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