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

(57) A suction tool for electric cleaner and an electric
cleaner using this suction tool for electric cleaner. The
suction tool for electric cleaner includes suction tool body
(1) having suction port (10), rotary brush (11), brush cover

(17), outer wall member (18) surrounding suction port
(10), and lid (16) disposed on an end portion of brush
cover (17).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to suction tools
for electric cleaners and electric cleaners using the suc-
tion tool.

2. Background Art

[0002] A conventional suction tool for electric cleaner
rotates a rotary brush typically by an electric motor to
suck in dust through a suction port facing a surface to be
cleaned. This type of suction tool for electric cleaner
needs a space at an end portion of the suction tool for
accommodating such an element as a belt, a pulley or
the like which transmits power to the rotary brush. There-
fore, the suction port cannot be provided over the full
length in a longitudinal direction of the bottom surface of
the suction tool for electric cleaner. The end portion of
the suction tool thus becomes a suction dead space
where the suction port cannot be extended. Thus, the
end portion of the suction tool cannot suck in and remove
dust on the surface to be cleaned.
[0003] To remove dust on the surface to be cleaned
below the suction dead space of the suction tool, a suc-
tion tool having a structure in which brushes are provided
at and fixed to both end portions of the bottom surface
(facing the surface to be cleaned) of the suction tool is
disclosed in PTL 1 (Japanese Patent Unexamined Pub-
lication No. 2011-36445).
[0004] However, such conventional types of suction
tool for electric cleaner as those described above have
a structure for collecting dust below the end portions of
the suction tool directly by the fixed brushes and the like,
but they do not have a structure which would enable to
suck in dust bellow the end potions of the suction tool by
the sucking power of the electric cleaner. In this type of
conventional suction tool for electric cleaner, the dust
remains on the fixed brushes, and thus it is necessary to
remove the dust from the fixed brushes by hands or a
brush, which is troublesome. Further, dust near the end
portions of the suction tool remains as it is without being
collected because the fixed brushes cannot directly reach
the dust. Thus, the cleaning efficiency of the conventional
types of suction tool for electric cleaner is poor. Still fur-
ther, the conventional types of suction tool for electric
cleaner require additional elements such as the fixed
brushes, which causes the increase in the number of
components of suction tool as well as manufacturing
costs and makes the structure of suction tool complicat-
ed.
[0005] Furthermore, with respect to a suction tool hav-
ing a rotary cleaning body driven by the electric motor as
disclosed in PTL 1, a space for accommodating a pulley
or the like which transmits power to the rotary brush is

needed at an end portion of the rotary cleaning body. In
PTL 1, no modification is applied to the structure in con-
nection with this space. In PTL1, this space is kept and
secured without any alteration being applied to the struc-
ture of the suction tool. As described above, PTL 1 only
discloses the fixed brushes which are disposed in the
suction dead space of the suction tool where the suction
port cannot be provided.

SUMMARY OF THE INVENTION

[0006] The present invention is provided to solve the
aforementioned disadvantages of the conventional tech-
nologies. In a suction tool for electric cleaner of the
present invention, having a rotary brush rotated by a pow-
er source, such as an electric motor, a suction port can
be extended to an end portion of the bottom surface of
the suction tool. Specifically, the present invention pro-
vides a suction tool for electric cleaner that can suck in
and remove dust even at the end portions of the bottom
surface, facing a surface to be cleaned, of the suction
tool.
[0007] More specifically, to solve the disadvantages of
the prior art technologies, the suction tool for electric
cleaner of the present invention includes a suction tool
body having a suction port which has an opening facing
the surface to be cleaned, a rotary brush rotatably pro-
vided in the suction tool body for scraping out the dust
on the surface to be cleaned, an electric motor provided
inside the suction tool body for driving the rotary brush,
and a belt for transmitting a driving force of the electric
motor to the rotary brush. The suction tool for electric
cleaner of the present invention further includes a brush
cover detachably provided on the bottom side of the suc-
tion tool body, an outer wall member provided on the
brush cover and surrounding the suction port, and a lid
provided on at least one end portion in the longitudinal
direction of the brush cover for protecting the belt from
external contact. On a surface of the lid facing the surface
to be cleaned, a groove is formed by vertical surfaces
(surfaces perpendicular to the surface to be cleaned) of
the outer wall member and arc surfaces which are formed
on the lid. The groove formed on the lid provides a chan-
nel space where the air flows through the end portion in
the longitudinal direction of the bottom side of the suction
tool body and through the surface to be cleaned.
[0008] The structures of the present invention as de-
scribed above enable to extend the suction port to an
end portion in the longitudinal direction of the bottom side
of the suction tool body, where a suction port is not suc-
cessfully provided by the conventional technologies.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a front view of an appearance of an electric
cleaner having a suction tool for electric cleaner in
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accordance with a preferred embodiment of the
present invention.
Fig. 2 is a plan view illustrating the suction tool for
electric cleaner with a brush cover having being re-
moved from the suction tool for electric cleaner in
accordance with the preferred embodiment of the
present invention.
Fig. 3 is a plan view illustrating the suction tool for
electric cleaner with the brush cover being attached
to the suction tool for electric cleaner in accordance
with the preferred embodiment of the present inven-
tion.
Fig. 4 is a plan view of the brush cover of the suction
tool for electric cleaner seen from the bottom side in
accordance with the preferred embodiment of the
present invention.
Fig. 5 is a magnified view of Part A in Fig. 3, illus-
trating a shape of a groove in a lid of the brush cover
of the suction tool for electric cleaner in accordance
with the preferred embodiment of the present inven-
tion.
Fig. 6 is a sectional view taken along Line 6-6 in Fig.
3, illustrating a cross-sectional shape of the lid of the
brush cover of the suction tool for electric cleaner in
accordance with the preferred embodiment.
Fig. 7 is a sectional view taken along Line 7-7 in Fig.
3, illustrating a cross-sectional view of the shape of
the lid provided in the suction tool for electric cleaner
in accordance with the preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0010] A preferred embodiment of the present inven-
tion is described below with reference to drawings. It is
apparent that the scope of the present invention is not
limited in any way by the preferred embodiment herein.

(PREFERRED EMBODIMENT)

[0011] Fig. 1 is a front view of an appearance of electric
cleaner 100 having a suction tool 1 for electric cleaner
100 in the preferred embodiment of the present invention.
[0012] As shown in Fig. 1, cleaner body 3 includes a
built-in electric blower for generating a suction airflow,
dust chamber 2, and suction tool 1 for electric cleaner
100 (hereafter referred to as suction tool body 1).
[0013] Fig. 2 is a plan view illustrating a state that brush
cover 17 is detached from suction tool body 1. Fig. 3 is
a plan view illustrating a state that brush cover 17 is at-
tached to suction tool body 1. Fig. 4 is a plan view of
brush cover 17 seen from the bottom side (the side facing
the surface to be cleaned) of suction tool body 1. Fig. 5
is a magnified view of Part A in Fig. 3, illustrating a shape
of groove 19 formed on lid 16 of brush cover 17.
[0014] As shown in Figs. 2 and 3, suction tool body 1
includes suction port 10 for sucking in dust, rotary brush

11 with brush 11a for scraping out dust, an electric motor
for driving rotary brush 11, and belt 12 for transmitting a
driving force from the electric motor to rotary brush 11.
[0015] Brush cover 17 is detachably provided on the
bottom side of suction tool body 1 so that rotary brush
11 can be removed for maintenance, such as for remov-
ing the dust that is wound around rotary brush 11.
[0016] When brush cover 17 shown in Fig. 2 is attached
to suction tool body 1 in such a way that brush cover 17
covers rotary brush 11 which is exposed to the bottom
side (the side facing the surface to be cleaned) of suction
tool body 1, the state that brush cover 17 is attached to
suction tool body 1 as shown in Fig. 3 is obtained.
[0017] Also shown in Fig. 3, outer wall member 18 is
provided on brush cover 17and is provided to surround
suction port 10 of suction tool body 1. Each of the surfaces
of outer wall member 18, which faces the surface to be
cleaned, has a flat surface and is provided at substantially
the same height in a direction vertical to the bottom side
of suction tool body 1. More specifically, as shown in Fig.
5, front outer wall 18a of brush cover 17, rear outer wall
18c of suction tool body 1, and side outer walls 18b on
the left and right sides of brush cover 17 are connected
to each other at substantially the same height in a direc-
tion vertical to the bottom side of suction tool body 1.
Brush cover 17 has an opening inside outer wall member
18 surrounded by front outer wall 18a, rear outer wall
18c, and side outer walls 18b. This opening corresponds
to an opening of suction port 10 of suction tool body 1.
[0018] As shown in Figs. 2 and 3, lid 16 for protecting
belt 12 from being contacted by an external contact is
provided at an end portion in the longitudinal direction of
brush cover 17.
[0019] As shown in Fig. 4, wall 15 is provided in inside
of lid 16 and is provided on the back side of the surface
of lid 16 facing the surface to be cleaned. Also, wall 15
is provided to divide a space in the inside of lid 16 to
accommodate rotary brush 11 and belt 12 in the divided
spaces respectively.
[0020] As shown in Fig. 3, front rollers 20 are provided
at a front end of brush cover 17, and rear rollers 21 are
provided at a rear end on the bottom side of suction tool
body 1. Suction tool body 1 in the preferred embodiment
is configured to provide as minimum gap as possible be-
tween the bottom side of suction tool body 1 and the
surface to be cleaned when suction tool body 1 is placed
on the surface to be cleaned, and when front rollers 20
and rear rollers 21 come to contact with the surface to
be cleaned. In other words, the gap between the flat sur-
face of outer wall member 18 and the surface to be
cleaned is set to have a predetermined clearance. In this
case, outer wall member 18 faces the surface to be
cleaned and is constituted by the flat surfaces of front
outer wall 18a, rear outer wall 18c and side outer wall
18b. This predetermined clearance is set, for example,
in a range of from 0.5 mm to 1.5 mm to prevent the surface
to be cleaned from being damaged when the bottom side
of suction tool body 1 is placed on the surface to be
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cleaned and comes to contact with the same.
[0021] Next is described groove 19 formed by lid 16
and outer wall member 18 with reference to Figs. 5, 6
and 7.
[0022] Fig. 6 is a sectional view of lid 16 taken along
Line 6-6 in Fig. 3, showing a cross-sectional shape of lid
16. Fig. 7 is a sectional view of lid 16 taken along Line
7-7 in Fig. 3, showing another cross-sectional shape of
lid 16.
[0023] As shown in Figs. 5, 6, and 7, groove 19 is
formed by lid 16 and outer wall member 18. More spe-
cifically, groove 19 is formed by groove 19a and groove
19c shown in the sectional view in Fig. 6, and groove 19b
shown in the sectional view in Fig. 7. Groove 19a, groove
19c and groove 19b are connected to each other and
form a substantially U-shape. A depth of groove 19, i.e.,
a position of groove 19 in the height direction (a direction
perpendicular to the surface to be cleaned), is preferably
set, although it depends on the shape of belt 12, for an
upper end of groove 19 (an end furthest from the flat
surface of outer wall member 18) to be located at a height
in a range of from 3 mm to 8 mm in the direction away
from the flat surface of outer wall member 18 facing the
surface to be cleaned.
[0024] Groove 19 formed on lid 16 is now described
below in more details.
[0025] As shown in the sectional view in Fig. 6, the
shape of lid 16 is designed so as to correspond to the
shape of belt 12. More specifically, in the preferred em-
bodiment, lid 16 is designed to have an arc shape which
corresponds to the arc shape of belt 12.
[0026] A clearance is provided between belt 12 and lid
16 to an extent not to at least obstruct the rotation of belt
12. Preferably, the clearance is set to have as a minimum
clearance as feasible so that lid 16 does not obstruct the
rotation of belt 12.
[0027] With this structure, as shown in Fig. 6, groove
19a and groove 19c are formed by arc-shaped surface
16a and arc-shaped surface 16c of lid 16 and vertical
surface 18d (a surface perpendicular to the surface to be
cleaned) of outer wall member 18. The shape of lid 16 is
not limited to be an arc shape but can be other shapes
as long as the clearance for preventing lid 16 from ob-
structing the rotation of belt 12 is secured. It is preferable
that the shape of lid 16 is designed to provide the clear-
ance by way of forming the grooves on lid 16, in which
the grooves include groove 19a and groove 19c and are
formed by vertical surface 18d of outer wall member 18
and the surface of lid 16 facing the surface to be cleaned.
By designing the shape of lid 16 to have a shape corre-
sponding to the shape of belt 12 to minimize the clear-
ance between lid 16 and belt 12, the surface of lid 16
facing the surface to be cleaned can be positioned up in
a direction away from the surface to be cleaned, or away
from the flat surface of outer wall member 18 facing the
surface to be cleaned. The further the surface of lid 16
facing the surface to be cleaned is positioned away from
the surface to be cleaned, or away from the flat surface

of outer wall member 18 facing the surface to be cleaned,
the larger groove 19a and groove 19c can be formed. It
should be noted that, as described above, the clearance
between belt 12 and lid 16 is secured to prevent lid 16
from obstructing the rotation of belt 12.
[0028] As shown in the sectional view in Fig. 7, lid 16
has tilted surface 16b which is tilted in a direction away
from the surface of lid 16 facing the surface to be cleaned
(in a direction close to belt 12). Groove 19b is formed by
tilted surface 16b of lid 16 and a vertical surface (a surface
perpendicular to the surface to be cleaned) of side outer
wall 18b. By the above-described structures, larger
groove 19 can be formed.
[0029] The operations and effects of suction tool body
1 for electric cleaner 100 in the preferred embodiment
as configured above are now described below.
[0030] When the operation of electric cleaner 100
starts in a state that suction tool body 1 is placed on the
surface to be cleaned, rotary brush 11 is driven by the
electric motor inside suction tool body 1. The dust
scraped up by rotary brush 11 is then sucked in and col-
lected in dust chamber 2 by the sucking power of the
electric blower.
[0031] At this point, a suction airflow in suction tool
body 1 reaches suction port 10 through the predeter-
mined clearance between outer wall member 18 dis-
posed on the bottom side (the side facing the surface to
be cleaned) of suction tool body 1 and the surface to be
cleaned.
[0032] The suction airflow reaching suction port 10
passes through groove 19 formed on lid 16, and reaches
rotary brush 11. Therefore, the suction airflow passing
groove 19 functions as carrying the dust on the surface
to be cleaned residing below lid 16 toward rotary brush
11. Accordingly, the dust located around the end portion
in the longitudinal direction of suction tool body 1, such
as a portion where lid 16 is provided in the preferred
embodiment, and where it is conventionally difficult to
remove the dust, can be removed. Lid 16 can thus func-
tion as suction port 10.
[0033] More specifically, groove 19 formed up with
groove 19a, groove 19b, and groove 19c, in which groove
19a, groove 19b, and groove 19c are connected each
other to form a substantially U-shape, is provided on the
surface of lid 16 facing the surface to be cleaned. This
forms a channel space where the air passes between lid
16 and the surface to be cleaned. Since the suction air-
flow passes this channel space, dust on the surface to
be cleaned below lid 16 can be delivered toward rotary
brush 11. The larger groove 19a, groove 19b and groove
19c are formed, the stronger the sucking power will be
because a larger amount of suction airflow passes
through groove 19 which is formed by groove 19a, groove
19b and groove 19c. Accordingly, dust on the surface to
be cleaned below the end portion in the longitudinal di-
rection of suction tool body 1 can be sucked in and re-
moved.
[0034] Still more, in the preferred embodiment, the
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depth of groove 19 is preferably set at a position in a
range of from 3 mm to 8mm away from the surface of
outer wall member 18 facing the surface to be cleaned
in the height direction (a direction perpendicular to the
surface to be cleaned). This structure enables a sufficient
suction airflow to flow below lid 16 for carrying dust on
the surface to be cleaned below lid 16 toward rotary brush
11 and collecting dust through suction port 10. Accord-
ingly, dust on the surface to be cleaned below lid 16 can
be effectively cleaned.
[0035] As shown in the sectional view in Fig. 6, lid 16
has a shape corresponding to the shape of belt 12. For
example, if belt 12 has an arc shape, lid 16 is formed to
have an arc shape along with the arc shape of belt 12. If
belt 12 has an oval shape, lid 16 is formed to have an
oval shape along with the oval shape of belt 12. Arc-
shaped surface 16a and arc-shaped surface 16c are pro-
vided on lid 16 to secure a clearance between belt 12
and lid 16 to prevent lid 16 from at least obstructing the
rotation of belt 12. Preferably, the clearance is provided
to have a space as minimum as required for preventing
lid 16 from obstructing the rotation of belt 12. This struc-
ture enables to form a large space in groove 19a and
groove 19c without interference between the inner sur-
face of lid 16 and belt 12. In addition, this structure ena-
bles to increase the amount of the suction airflow flowing
through groove 19a and groove 19c.
[0036] The shape of groove 19 is not limited to the sub-
stantially U-shape which, in the preferred embodiment,
is formed by connecting groove 19a, groove 19c and
groove 19b with each other. Groove 19 can be designed
to have other shapes as long as the channel space for
flowing the air is formed between lid 16 and the surface
to be cleaned, a groove which provides a sufficient space
for allowing the suction airflow to flow through this chan-
nel space is formed, and there is no interference to the
operation of belt 12.
[0037] As described above, suction tool body 1 for
electric cleaner 100 includes suction tool body 1 with suc-
tion port 10 having an opening facing the surface to be
cleaned, rotary brush 11 rotatably provided on suction
tool body 1 for scraping out dust on the surface to be
cleaned, an electric motor provided inside suction tool
body 1 for driving the rotary brush 11, belt 12 transmitting
a driving force of the electric motor to rotary brush 11,
and brush cover 17 detachably provided on the bottom
side of suction tool body 1. Suction tool body 1 for electric
cleaner 100 in the preferred embodiment further includes
outer wall member 18 provided on brush cover 17 for
surrounding suction port 10, lid 16 provided around the
end portion of brush cover 17 for protecting belt 12 from
outer contact, and groove 19 formed on lid 16. Groove
19 forms a channel space where the air flows through
suction tool body 1 and the surface to be cleaned, and
the suction airflow flows this channel space.
[0038] With these structures, suction port 10 can be
extended to end portions in the longer direction on the
bottom side of suction tool body 1, where it is conven-

tionally difficult to provide a suction port. Accordingly,
dust on the surface to be cleaned below the end portions
in the longitudinal direction of suction tool body 1 can be
removed.
[0039] Further, the structures according to the pre-
ferred embodiment do not need additional elements,
such as a fixed brush used in a conventional suction tool,
suction tool body 1 for electric cleaner 100 can be pro-
duced at a low manufacturing cost, and also the cleaning
efficiency of suction tool body 1 for electric cleaner 100
can be improved with a simple structure.
[0040] Still further, in suction tool body 1 for electric
cleaner 100 in the preferred embodiment, lid 16 prefer-
ably has a shape which corresponds to the shape of belt
12, such as an arc shape. Lid 16 and belt 12 are provided
in suction tool body 1 in such a way that a clearance
between lid 16 and belt 12 for preventing lid 16 from ob-
structing the rotation of belt 12 is secured. Preferably,
the clearance has a minimum but sufficient space for
preventing lid 16 from obstructing the rotation of belt 12.
According to the preferred embodiment of the present
invention, groove 19 is formed up with lid 16 and outer
wall member 18.
[0041] The above-described structures enable to form
a large size of groove 19 without obstructing the rotation
of belt 12 and to increase the amount of the suction airflow
flowing through groove 19. Thus, dust on the surface to
be cleaned below the end portion of suction tool body 1
can be sucked in. Accordingly, suction tool body 1 for
electric cleaner 100 with high cleaning efficiency can be
achieved.
[0042] Furthermore, the preferred embodiment of the
present invention enables to suck in and remove dust on
the surface to be cleaned below the end portions in the
longitudinal direction of suction tool body 1 without pro-
viding a fixed brush at the end portion of suction tool body
1, while securing a space for accommodating a belt or a
pulley or the like.
[0043] Yet further, electric cleaner 100 having high
dust-collecting capacity that can collect dust on the sur-
face to be cleaned at a corner against a wall can also be
achieved by connecting suction tool body 1 for electric
cleaner 100 in the preferred embodiment with cleaner
body 3 which has a built-in electric blower for generating
suction airflow.
[0044] Still more, the preferred embodiment of the
present invention can achieve electric cleaner 100 that
can remove dust on the surface to be cleaned below the
end portions in the longitudinal direction of suction tool
body 1 without providing a fixed brush, while securing a
space for accommodating a belt or a pulley or the like.
Furthermore, the above-described structures of the pre-
ferred embodiment of the present invention can provide
electric cleaner 100 at a low manufacturing cost and can
improve the cleaning efficiency of suction tool body 1 with
a simple structure without providing an additional ele-
ment such as a fixed brush used in a conventional suction
tool.
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[0045] As described above, the present invention of-
fers suction tool for electric cleaner and an electric clean-
er using the suction tool that have a significant effect of
sucking in and removing dust on the surface to be
cleaned especially at the end portions of the suction tool
body. Accordingly, the present invention is broadly ap-
plicable to home-use and industrial-use electric cleaners.

Claims

1. A suction tool for electric cleaner, comprising:

a suction tool body with a suction port having an
opening facing a surface to be cleaned;
a rotary brush rotatably provided on the suction
tool body for scraping out dust on the surface to
be cleaned;
an electric motor provided inside the suction tool
body for driving the rotary brush;
a belt for transmitting a driving force of the elec-
tric motor to the rotary brush;
a brush cover detachably provided on a bottom
side of the suction tool body;
an outer wall member which is provided on the
brush cover and surrounds the suction port; and
a lid provided on an end portion of the brush
cover for protecting the belt,
wherein
a groove is formed on the lid,
a channel space is formed by the groove for al-
lowing the air to flow through the suction tool
body and the surface to be cleaned,
a suction airflow passes the channel space, and
the suction port is extended to an end portion in
a longitudinal direction of the bottom side of the
suction tool body.

2. The suction tool for electric cleaner of claim 1,
wherein
the groove is formed by:

forming the lid to have a shape which corre-
sponds to a shape of the belt, and
disposing the lid and the belt to have a clearance
between the lid and the belt for preventing the
lid from obstructing a rotation of the belt.

3. An electric cleaner comprising a cleaner body having
a built-in electric blower for generating a suction air-
flow,
wherein
the suction tool for electric cleaner of one of claims
1 and 2 communicates with the cleaner body.
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