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Description
TECHNICAL FIELD

[0001] Embodiments described hereinrelate generally
to a vacuum cleaner available as a blower which utilizes
exhaust of an electric blower upon attaching of an attach-
ment.

BACKGROUND ART

[0002] Conventionally, some vacuum cleaners used
as, for example, a suction cleaner, are available as a
blower, when a suction hose body or the like is connected
to a connecting port arranged in an exhaust path of an
electric blower. Such a configuration capable of effec-
tively blowing off dust and dirt by efficient use of exhaust
of the electric blower is desired.

[0003] JP 2005006880 A relates to a vacuum cleaner
according to the preamble of independent claim 1.

SUMMARY OF INVENTION
Technical Problem

[0004] The present invention is to provide a vacuum
cleaner capable of efficiently utilizing exhaust of an elec-
tric blower in the case of being used as a blower, in con-
sideration of the matter above.

Solution to Problem

[0005] A vacuum cleaner according to an embodiment
includes a body portion, a dust-collecting unit, an exhaust
port, an exhaust air path, a connecting port, a blower air
path, switching means, and an attachment. The body por-
tion includes an electric blower. The dust-collecting unit
communicates with a suction side of the electric blower
so as to catch and collect dust and dirt by operation of
the electric blower. The exhaust port is arranged on the
body portion. The exhaust air path is arranged in the body
portion so as to communicate between an exhaust side
of the electric blower and the exhaust port. The connect-
ing port is arranged on the body portion. The blower air
pathis arranged in the body portion so as to communicate
between the exhaust side of the electric blower and the
connecting port. The switching means is arranged capa-
ble of opening and closing the connecting port so as to
switch between the exhaust air path and the blower air
path according to the opening and closing. The attach-
ment, when being attached to the connecting port, com-
municates with the blower air path upon switching by the
switching means.

BRIEF DESCRIPTION OF DRAWINGS

[0006]
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[Fig. 1]

Fig. 1(a) is a cross sectional view showing a part of
a vacuum cleaner without an attachment according
toone embodiment, and Fig. 1(b) is a cross sectional
view showing a part of the same vacuum cleaner
with an attachment attached;

[Fig. 2]

Fig. 2 is a cross sectional view showing the same
vacuum cleaner in a sucking state;

[Fig. 3]

Fig. 3 is a perspective view showing the periphery
of a connecting port of a body portion of the same
vacuum cleaner;

[Fig. 4]

Fig. 4 is a perspective view showing a part of the
inside of the same body portion;

[Fig. 5]

Fig. 5 is a perspective view showing the same vac-
uum cleaner in one sucking state;

[Fig. 6]

Fig. 6 is a perspective view showing the same vac-
uum cleaner in another sucking state;

[Fig. 7]

Fig. 7 is a cross sectional view showing the same
vacuum cleaner in a blowing state;

[Fig. 8]

Fig. 8 is a perspective view showing an attachment
of the same vacuum cleaner;

[Fig. 9]

Fig. 9 is a cross sectional view showing a part of the
process for attaching the attachment of the same
vacuum cleaner;

[Fig. 10]

Fig. 10 is a perspective view showing the same vac-
uum cleaner in one blowing state;

[Fig. 11]

Fig. 11 is a perspective view showing the same vac-
uum cleaner in another blowing state.

DESCRIPTION OF EMBODIMENTS

[0007] One embodiment will be described in terms of
its configuration with reference to Fig. 1 to Fig. 11.

[0008] In Fig. 5, reference sign 11 denotes a vacuum
cleaner, and the vacuum cleaner 11 includes a cleaner
main body 15. As shown in Fig. 6, the vacuum cleaner
11 may also include an air path element 16 in a longitu-
dinal shape to be connected to the cleaner main body
15. As shown in Fig. 10, the vacuum cleaner 11 further
includes an attachment 17 to be attached to the cleaner
main body 15. Then, the vacuum cleaner 11 is available
as a handy-type (portable) cordless suction vacuum
cleaner when it is in one sucking state (Fig. 5) corre-
sponding to a specified sucking state by use of the clean-
er main body 15 alone. In the case of including the air
path element 16, the vacuum cleaner 11 is also available
as a stick-type cordless suction vacuum cleaner when it
is in another sucking state (Fig. 6) with the air path ele-
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ment 16 connected to the cleaner main body 15. Further,
the vacuum cleaner 11 is available as a handy-type cord-
less blower when it is in one blowing state (Fig. 10) or
another blowing state (Fig. 11) corresponding to a spec-
ified blowing state which is a specified blower use state
with the attachment 17 connected to the cleaner main
body 15. It is noted that a vacuum cleaning apparatus
may be configured with the vacuum cleaner 11 and an
unshown container device for housing the vacuum clean-
er 11 when not in use.

[0009] The cleaner main body 15 shown in Fig. 1 to
Fig. 6 includes a body portion 21. The cleaner main body
15 alsoincludes a dust-collecting unit (dust-collecting de-
vice) 22 detachable to/from the body portion 21. The
cleaner main body 15 further includes an electric blower
23. The cleaner main body 15 also includes a control unit
24 as control means (a controller) for controlling the op-
eration of the electric blower 23. The cleaner main body
15 further includes a secondary battery 25 which is a
battery as a power source part serving as a power source
for the electric blower 23, the control unit 24 and the like.
The cleaner main body 15 also includes a main body
connecting port 26 to which the air path element 16 can
be connected. The cleaner main body 15 further includes
a handle (gripping part) 27 which is a main body holding
part as a human body contact part for use for holding the
cleaner main body 15 (vacuum cleaner 11). The cleaner
main body 15 also includes a setting button 28 as setting
means (a setting part) for use for setting an operation
mode of the electric blower 23. The cleaner main body
15 also includes a first communicating port 31 and a sec-
ond communicating port 32 each of which communicates
with the dust-collecting unit 22. The cleaner main body
15 further includes an exhaust port 33 for discharging
the exhaust of the electric blower 23. The cleaner main
body 15 also includes a connecting port 34 where the
attachment 17 (Fig. 8) can be attached/detached. In ad-
dition, inside the cleaner main body 15, a suction air path
35 communicating between the main body connecting
port 26 and the first communicating port 31 is formed.
Further, inside the cleaner main body 15, a communicat-
ing air path 36 communicating between the second com-
municating port 32 and the suction side of the electric
blower 23 is formed. In addition, inside the cleaner main
body 15, an exhaust air path 37 communicating between
the exhaust side of the electric blower 23 and the exhaust
port 33 is formed. Inside the cleaner main body 15, a
blower air path 38 communicating between the exhaust
side of the electric blower 23 and the connecting port 34
is also formed. The cleaner main body 15 further includes
a switching valve 39 which is switching means (a switch-
ing part) capable of opening/closing the connecting port
34, that is, opening/closing means (an opening/closing
part) as a switcher. Then, the cleaner main body 15 in-
cludes a locking part (locking clamp) 40 as fixing means
(afixing part) for fixing the switching valve 39 at a position
where the switching valve 39 closes the connecting port
34.
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[0010] It is noted that in order to provide clearer de-
scription in terms of the vacuum cleaner 11, hereinafter,
a direction substantially in parallel with the axis of the
main body connecting port 26 is defined as a back-and-
forth direction, and an up-and-down direction and a left-
and-right direction are defined based on the back-and-
forth direction. That is, the up-and-down direction, the
left-and-right direction and the back-and-forth direction
interms of the vacuum cleaner 11 are based on the states
respectively shown in Fig. 2 and Fig. 7, and the directions
shown by an arrow U and an arrow D are defined as the
up-and-down direction, the directions shown by an arrow
FR and an arrow RR are defined as the back-and-forth
direction, and the directions shown by an arrow L and an
arrow R are defined as the left-and-right direction.
[0011] The body portion 21 shown in Fig. 1 to Fig. 6 is
formed as a whole in a shape elongated in the back-and-
forth direction. The body portion 21 houses the electric
blower 23, the control unit 24 and the secondary battery
25 respectively. Also on the body portion 21, the main
body connecting port 26 is opened. Further on the body
portion 21, the handle 27 is arranged to project. Also on
the body portion 21, the first communicating port 31 and
the second communicating port 32 are opened. Further
on the body portion 21, the exhaust port 33 is opened.
Also on the body portion 21, the connecting port 34 is
opened. Further in the body portion 21, the suction air
path 35 is arranged. Also in the body portion 21, the com-
municating air path 36 is arranged. Also in the body por-
tion 21, the blower air path 38 is arranged. Further to the
body portion 21, the switching valve 39 is attached. Then,
the body portion 21 includes a first body portion 42 which
is arranged in the front portion thereof and extends along
the back-and-forth direction, a second body portion 43
which is arranged in the rear portion thereof and extends
along the back-and-forth direction, and an inclined body
portion 44 serving as a connecting body portion which
connects the first body portion 42 and the second body
portion 43. Also on the body portion 21, an attaching-
and-holding part 45 which attaches and holds the dust-
collecting unit 22 is arranged.

[0012] The first body portion 42 is formed substantially
linearly along the back-and-forth direction. The second
body portion 43 is located below the first body portion
42. The second body portion 43 is also formed linearly
along the back-and-forth direction. Thus, the second
body portion 43 is formed substantially in parallel with
the firstbody portion 42. Further, the inclined body portion
44 is formed along a line inclined from the upper front
portion to the lower rear portion thereof. Thus, the body
portion 21 is formed bent substantially in a crank shape.
[0013] The attaching-and-holding part 45 is arranged
to project upward from the upper portion of the first body
portion 42, that is, from the position continuous from the
first body portion 42 to the inclined body portion 44.
[0014] The dust-collecting unit 22 communicates with
the suction side of the electric blower 23 to catch and
collect the dust and dirt sucked by the operation of the
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electric blower 23. The dust-collecting unit 22 is, for ex-
ample, a cyclone-separating-type dust-collecting cup
which centrifuges (performs cyclone separation) from air
the dust and dirt sucked along with air by the operation
of the electric blower 23. The dust-collecting unit 22 also
includes a dust-collecting-unit locking part 47 for locking
the dust-collecting unit 22 to the body portion 21. The
dust-collecting-unit locking part 47 is arranged, in the
present embodiment as an example, at an end portion
of the dust-collecting unit 22, but may be arranged on
the side of the body portion 21. In the present embodi-
ment, the dust-collecting-unit locking part 47 is locked
and held by the attaching-and-holding part 45. In addi-
tion, the dust-collecting unit 22 includes a dust suction
port 48 and a dust exhaust port 49. The dust suction port
48 and the dust exhaust port 49 respectively communi-
cate with the first communicating port 31 and the second
communicating port 32 in the state where the dust-col-
lecting unit 22 is attached to the body portion 21. Accord-
ingly, the dust-collecting unit 22 communicates with the
suction side of the electric blower 23 in the state of being
attached to the body portion 21. The dust-collecting unit
22 is also connected to the downstream side of the main
body connecting port 26 (air path element 16) in the state
of being attached to the body portion 21.

[0015] The electricblower23includes an electric motor
and a fan to be pivoted by the electric motor. Forexample,
a brushless motor is used as the electric motor. Also, the
electric blower 23 is housed in the inclined body portion
44,

[0016] The control unit 24 is a control board including,
for example, a microcomputer and the like. The control
unit 24 includes a driving control part which makes, for
example, the electric blower 23 or the like operate based
on the setting made by a user via the setting button 28.
The control unit 24 may include a charging circuit part
such as a constant current circuit which receives power
from an external power source such as a commercial AC
power source to charge the secondary battery 25.
[0017] The secondary battery 25 is, for example, a bat-
tery pack including a plurality of batteries.

[0018] The main body connecting port 26 serves as a
suction port when the vacuum cleaner 11 is used as a
handy-type cleaner. The main body connecting port 26
also serves as a communicating port which communi-
cates between the air path element 16 and the cleaner
main body 15 when the vacuum cleaner 11 is used as a
stick-type cleaner. The main body connecting port 26 is
located on the front end portion of the body portion 21.
Thatis, the main body connecting port 26 is arranged on
the front portion of the cleaner main body 15. In an ex-
ample, the main body connecting port 26 is opened on
the front end portion of the first body portion 42. Accord-
ingly, the main body connecting port 26 is located below
and in front of the dust-collecting unit 22.

[0019] The handle 27 is located in the upper portion of
the cleaner main body 15 (body portion 21). In addition,
on the upper portion of the handle 27, the setting button
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28 is arranged.

[0020] The setting button 28 is located, for example,
somewhat closer to the front side of the handle 27. Then,
the setting button 28 is enabled to be pushed for opera-
tion by the thumb or the like of user's hand gripping the
handle 27.

[0021] The first communicating port 31 is located on
the upper portion of the first body portion 42. Likewise,
the second communicating port 32 is located on the upper
portion of the first body portion 42. Accordingly, the first
communicating port 31 and the second communicating
port 32 are located on the upper portion of the cleaner
main body 15 (body portion 21). The first communicating
port 31 and the second communicating port 32 are also
opened along a direction crossing with the longitudinal
direction of the cleaner main body 15 (body portion 21).
Then, the first communicating port 31 and the second
communicating port 32 are aligned front and rear. The
first communicating port 31 and the second communi-
cating port 32 are further designed to be communicated
with each other via the dust-collecting unit 22 in the state
where the dust-collecting unit 22 is attached to the body
portion 21. The second communicating port 32 may be
covered with a filter 51.

[0022] The exhaust port 33 corresponds to a down-
stream end portion of the exhaust air path 37. The ex-
haust port 33 is located on each of the both side portions
of the first body portion 42. Accordingly, the exhaust port
33 is located somewhat closer to the front side of the
cleaner main body 15 (body portion 21). In other words,
the exhaustport 33islocated in front of the electric blower
23. Accordingly, the exhaust port 33 is located in the pe-
riphery of the main body connecting port 26. The exhaust
port 33 is located also above the connecting port 34. It
is noted that the exhaust port 33 may be covered with an
unshown filter.

[0023] The connecting port 34 is an attached portion
where the attachment 17 is attached and detached. The
connecting port 34 also corresponds to a downstream
end of the blower air path 38. The connecting port 34 is
located on the lower portion of the first body portion 42.
Accordingly, the connecting port 34 is located somewhat
closer to the front side of the cleaner main body 15 (body
portion 21). In other words, the connecting port 34 is lo-
cated in front of the electric blower 23. The connecting
port 34 is located also below the exhaust port 33. In an
example, the connecting port 34 is located between the
exhaust ports 33 located on the both sides. The connect-
ing port 34 is also opened on the lower portion (at the
bottom) of the body portion 21. The connecting port 34
is further formed, in the present embodiment as an ex-
ample, in an ellipse (elliptical) shape elongated in the
back-and-forth direction (Fig. 3). The connecting port 34
is located also behind the main body connecting port 26.
The connecting port 34 is located also behind the suction
air path 35. The connecting port 34 is located also below
the dust-collecting unit 22. In addition, the connecting
port 34 is located between the first communicating port
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31 and the second communicating port 32 as seenin the
longitudinal direction (back-and-forth direction) of the
cleaner main body 15 (body portion 21). Further, on the
inner edge of the connecting port 34, a locking-receiving
part 53 where the locking part 40 locks the switching valve
39is arranged. Then, on the inner edge of the connecting
port 34, an unshown attachment locking-receiving part
where the attached attachment 17 is locked is arranged.
[0024] In the present embodiment, the locking-receiv-
ing part 53 is arranged at the rear portion of the inner
edge of the connecting port 34. The locking-receiving
part 53 is arranged to project in a claw shape toward the
inside of the connecting port 34. That is, in the present
embodiment, the locking-receiving part 53 is arranged to
project forward in a claw shape.

[0025] The suctionairpath 35 isformed along the back-
and-forth direction. The suction air path 35 is located in-
side the first body portion 42. Accordingly, the suction air
path 35 is located in front of and away from the electric
blower 23. The suction air path 35 is located also in front
of the connecting port 34. Accordingly, the connecting
port 34 is located between the suction air path 35 and
the electric blower 23. In addition, the suction air path 35
is bent so that the downstream side thereof is directed
to the first communicating port 31, that is, upward.
[0026] The communicating air path 36 islocated above
the electric blower 23 and formed along the up-and-down
direction.

[0027] The exhaust air path 37 and the blower air path
38 may be individually different air paths, or may be con-
figured to have a partially common air path. In the present
embodiment, the exhaust air path 37 and the blower air
path 38 are configured to have a common air path 55 in
the upstream side. That is, in the present embodiment,
the vacuum cleaner 11 includes the air path 55 which is
arranged in the body portion 21 and communicates with
the exhaust side of the electric blower 23. In addition, the
air path 55 is configured so as to, upon the opening/clos-
ing of the connecting port 34 by the switching valve 39,
be alternatively (selectively) changed to serve as the ex-
haust air path 37 or the blower air path 38. The upstream
side of the air path 55 is located on the rear portion of
the electric blower 23, while the downstream side thereof
is located in front of the electric blower 23. That is, the
air path 55 (the upstream sides of the exhaust air path
37 and the blower air path 38) is formed from the rear
portion of the electric blower 23 over to the front of the
electric blower 23. Accordingly, the exhaust air path 37
is located partially in front of the electric blower 23. Like-
wise, the blower air path 38 is located partially in front of
the electric blower 23. In addition, the air path 55 includes
in the downstream end thereof a switching port 56 to be
opened and closed by the switching valve 39. Further, in
the present embodiment, at least the downstream side
of the air path 55 is partitioned by a duct 57.

[0028] The switching port 56 communicates between
the airpath 55 and the exhaust port 33. Thatis, the switch-
ing port 56 partially forms the exhaust air path 37. Also,
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the switching port 56 is located above the connecting
port 34. That is, the switching port 56 and the connecting
port 34 are aligned up and down. Accordingly, the switch-
ing port 56 is located in front of the electric blower 23.
The switching port 56 is located also between the suction
air path 35 and the electric blower 23. Then, the switching
port 56 is located in the periphery of the connecting port
34.

[0029] The duct 57 is located in front of the electric
blower 23. The duct 57 is located also above the con-
necting port 34. The duct 57 further includes in the down-
stream end of the air path 55 a facing surface 59 as a
facing part arranged along the direction crossing with (or-
thogonal to) the direction of air flowing through the air
path 55. Also on the duct 57, the switching port 56 is
opened.

[0030] The facing surface 59 is located above the con-
necting port 34. Accordingly, the facing surface 59 is lo-
cated so as to face the upper portion of the switching
valve 39. Also, the facing surface 59 is formed so as to
be inclined upward to the back direction. On the facing
surface 59, the switching port 56 is further opened (Fig.
4). In the present embodiment, the switching port 56 is
arranged so as to penetrate through the facing surface
59 in the thickness direction. Accordingly, the switching
port 56 is located on the front end portion of the duct 57.
[0031] The switching valve 39 serves to alternatively
(selectively) switch between the exhaust air path 37 and
the blower air path 38 by opening/closing the connecting
port 34. In the present embodiment, the switching valve
39 serves to alternatively (selectively) switch between
the exhaust air path 37 and the blower air path 38 by
closing one of the connecting port 34 and the switching
port 56. That is, the switching valve 39 is configured so
as to make the exhaust of the electric blower 23 flow
through the exhaust air path 37 by opening the switching
port 56 while closing the connecting port 34, and to make
the exhaust of the electric blower 23 flow through the
blower air path 38 by closing the switching port 56 while
opening the connecting port 34. Accordingly, the switch-
ing valve 39 is configured to substantially completely, so
to speak, switch between the exhaust air path 37 and the
blower air path 38. In other words, the exhaust of the
electric blower 23 flows through only one of the exhaust
air path 37 and the blower air path 38 switched by the
switching valve 39, while the exhaust thereof does not
flow through the other. That is, in the present embodi-
ment, switching between the exhaust air path 37 and the
blower air path 38 refers to the state where only one of
these is opened and the other is substantially blocked.
[0032] The switching valve 39 is a valve body including
a pivotal shaft 39a in the front end side corresponding to
the downstream side of the exhaust of the electric blower
23. That is, the switching valve 39 is configured to pivot
for opening and closing the connecting port 34 and the
switching port 56. The pivotal shaft 39a is arranged, for
example, on the lower portion of the front side of the
switching port 56 in the duct 57. Accordingly, the switch-
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ing valve 39 is arranged so as to pivot in the up-and-down
(back-and-forth) direction. In other words, the switching
valve 39 pivots toward the downstream side with the
downstream side of the exhaust of the electric blower 23
as the center, so as to open the connecting port 34 and
close the switching port 56. Also, the switching valve 39
includes a connecting-port closing part 61 capable of
closing the connecting port 34. The switching valve 39
further includes a contacting surface 62 which is a con-
tacting part to be contact with the attachment 17 attached
to the connecting port 34. In the present embodiment,
the switching valve 39 further includes a switching-port
closing part 63 capable of closing the switching port 56.
The switching valve 39 also includes a seal member 64.
The switching valve 39 further includes an insertion port
65 where the locking part 40 operates. In the present
embodiment, the switching valve 39 also includes a
space 66 as a fixing-means arrangement part (a fixing-
part arrangement part) where the locking part 40 is ar-
ranged. In addition, the switching valve 39 receives bi-
asing force from a spring 67 as switching-biasing means
(a switching biaser).

[0033] The connecting-port closing part 61 is a part
serving as a lid of the connecting port 34. That is, the
connecting-port closing part 61 is the part to be exposed
when being fitted in the connecting port 34 in the state
where the switching valve 39 closes the connecting port
34. The connecting-port closing part 61 forms the lower
portion of the switching valve 39. That is, the connecting-
port closing part 61 is located below the switching-port
closing part 63. Also, the connecting-port closing part 61
is formed, for example, in a square plate shape.

[0034] The contacting surface 62islocated in the lower
front portion of the switching valve 39. In an example,
the contacting surface 62 is arranged on the connecting-
port closing part 61. The contacting surface 62 is also
located somewhat closer to the front end side of the
switching valve 39 corresponding to the downstream side
of the exhaust of the electric blower 23. In other words,
the contacting surface 62 is located in the periphery of
the pivotal shaft 39a of the switching valve 39. Further,
the contacting surface 62 is inclined upward toward the
front side. Accordingly, the contacting surface 62 is
formed along the radial direction of the pivotal shaft 39a
of the switching valve 39.

[0035] The switching-port closing part63is a part serv-
ing as the lid of the switching port 56. The switching-port
closing part 63 is a part to be fitted in the switching port
56 in the state where the switching valve 39 closes the
switching port 56. The switching-port closing part 63
forms the upper portion of the switching valve 39.
[0036] It is noted that the switching-port closing part
63is, in the presentembodiment, formed on the switching
valve 39 integrally with the connecting-port closing part
61, however, in the case where opening/closing means
(an opening/closing body) separate from the switching
valve 39 closes and opens the switching port 56 while
being linked with the closing/opening of the switching
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valve 39, the switching-port closing part 63 may be con-
figured as an individual element separate from the
switching valve 39 as long as being arranged on the
opening/closing means. Alternatively, in the case where
switching means (a switching part) switches between the
exhaust air path 37 and the blower air path 38 arranged
separately, the switching-port closing part 63 may not be
required in some cases.

[0037] The seal member 64 serves to close the gap
between the switching valve 39 and the connecting port
34. In the present embodiment, the seal member 64
serves to close the gap between the switching valve 39
and the connecting port 34 and the gap between the
switching valve 39 and the switching port 56. The seal
member 64 is attached so as to surround the outer edge
of the switching valve 39.

[0038] The insertion port 65 is opened on the connect-
ing-port closing part 61. That is, the insertion port 65 is
located on the lower portion of the switching valve 39 so
as to be exposed from the connecting port 34. The inser-
tion port 65 is arranged somewhat closer to the rear side
of the switching valve 39. That is, the insertion port 65 is
located in the upstream side of the exhaust of the electric
blower 23 and apart from the pivotal shaft 39a of the
switching valve 39. In the present embodiment, the in-
sertion port 65 is located behind and apart from the con-
tacting surface 62.

[0039] The space 66 is arranged above the bottom sur-
face of the switching valve 39. In the present embodi-
ment, the space 66 is arranged between the connecting-
port closing part 61 and the switching-port closing part
63. The space 66 is arranged in the periphery of the outer
edge of the switching valve 39. That is, the space 66 is
arranged at a position facing the inner edge of the con-
necting port 34, that is, in the present embodiment, a
position facing the locking-receiving part 53. Also, the
space 66 is formed so as to be hollowed in the direction
separating from the inner edge of the connecting port 34.
In the present embodiment, the space 66 is arranged
somewhat closer to the rear portion of the switching valve
39. Accordingly, the space 66 is formed so as to spread
in the back-and-forth direction. The space 66 communi-
cates with the insertion port 65. In addition, the space 66
includes a guide part 66a which guides the locking part
40 in the direction of moving toward/away from the lock-
ing-receiving part 53. In the present embodiment, the
guide part 66a is bent, for example, so as to gradually
project upward from the rear portion to the front portion.
[0040] The spring 67 serves to provide biasing force
to the switching vale 39 to the direction for closing the
connecting port 34. In the present embodiment, the
spring 67 serves to provide biasing force to the switching
valve 39 to the direction for opening the switching port
56. That is, the spring 67 provides biasing force to the
switching valve 39 to the direction for pivoting downward.
In the present embodiment, for example, a torsional
spring is used as the spring 67.

[0041] In addition, the locking part 40 is arranged on
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one of the body portion 21 and the switching valve 39 so
astolock andfix the switching valve 39 to the body portion
21. In the present embodiment, the locking part 40 is
arranged on the switching valve 39. Specifically, the lock-
ing part 40 is arranged in the space 66 so as to face the
insertion port 65. The locking part 40 is arranged also
movably to the switching valve 39. The locking part 40
further includes a pressed part 40a as a fixing-means
body (fixing-part body). The locking part 40 also includes
a locking claw part 40b to be locked and fixed to the
locking-receiving part 53. The locking part 40 further in-
cludes a guided part 40c to be guided by the guide part
66a. Also, the locking part 40 receives biasing force from
a spring 69 serving as biasing means (a biaser). In ad-
dition, the locking part 40 is configured to, when the at-
tachment 17 is not attached to the connecting port 34,
hold the state of the switching valve 39 locked and fixed
to the locking-receiving part 53, by use of the biasing
force of the spring 69, and while to, when the attachment
17 is attached to the connecting port 34, operate against
the biasing force of the spring 69 to disengage the locking
to the locking-receiving part 53, resulting in releasing the
fixing of the switching valve 39.

[0042] The pressed part 40ais a part to be pressed by
the attachment 17 attached to the connecting port 34,
and to make the locking part 40 operate. The pressed
part 40a is arranged on the lower portion facing the in-
sertion port 65.

[0043] The locking claw part 40b is a part to be locked
to and disengaged from the locking-receiving part 53.
The locking claw part 40b is arranged to project in a claw
shape at a rear portion facing the locking-receiving part
53.

[0044] The guided part 40c is a part for setting, along
with the guide part 66a, the operating direction of the
locking part 40 when the pressed part 40a is pressed by
the attachment 17 attached to the connecting port 34.
The guided part 40c is arranged somewhat closer to the
rear side of the lower portion facing the guide part 66a.
[0045] The spring 69 provides biasing force to the lock-
ing part 40 toward the switching valve 39 (connecting-
port closing part 61 (insertion port 65)). That s, the spring
69 provides biasing force to the locking part 40 down-
ward. In the present embodiment, a coil spring is used
as the spring 69. In addition, the lower edge of the spring
69 is held on the upper portion of the locking part 40,
while the upper edge thereof is held on the lower portion
of the switching-port closing part 63, and the spring 69
is located between the locking part 40 and the switching
valve 39.

[0046] Meanwhile, the air path element 16 contains a
partitioned air path, and communicates with the suction
side of the electric blower 23 in the state of being con-
nected to the cleaner main body 15. The air path element
16 includes an extension pipe 71 in a longitudinal shape.
The air path element 16 may also include a suction port
body in the tip side (upstream side). Any type is available
as the suction port body, but in the present embodiment
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as an example, a floor brush 72 is used as the suction
port body. It is noted that the air path element 16 is not
an essential element.

[0047] The base end side of the extension pipe 71 is
connected to the cleaner main body 15 so as to be air-
tightly connected to the dust-collecting unit 22. In an ex-
ample, the base end side of the extension pipe 71 is
connected to the main body connecting port 26. The ex-
tension pipe 71 is also detachably held by a clamp 74
arranged on the cleaner main body 15 (body portion 21).
[0048] The floor brush 72 includes a casing body 76.
The floor brush 72 also includes a connecting pipe 77.
The casing body 76 is formed in a laterally long shape,
thatis, in a shape elongated in the left-and-right direction.
Also, an unshown suction port is opened on the lower
portion facing a cleaning-obj ect surface of the casing
body 76. The connecting pipe 77 is also pivotably con-
nected to the casing body 76. Further, the connecting
pipe 77 communicating with the suction port is airtightly
connected to the tip side of the extension pipe 71. Then,
the floor brush 72 is connected to the tip side of the ex-
tension pipe 71. In an example, the connecting pipe 77
of the floor brush 72 is inserted and connected to the
extension pipe 71. The floor brush 72 is also designed
to be held in the connected state to the extension pipe
71 by a floor brush clamp 79 arranged on the extension
pipe 71.

[0049] Meanwhile, the attachment 17 is a blower at-
tachment which uses the exhaust of the electric blower
23 when the vacuum cleaner 11 is used as a blower. The
attachment 17, as shown in Fig. 7 and Fig. 8, is formed
substantially in a cylindrical shape. That is, the attach-
ment 17 includes an exhaust communicating port 81 lo-
cated on the base end side thereof and a discharge port
82 located on the tip side thereof. The attachment 17
also includes an attachment fitting part 85 to be inserted
into and extracted from the connecting port 34. The at-
tachment 17 further includes a releasing part 86 which
is capable of releasing the fixing of the switching valve
39 by the locking part 40. The attachment 17 also in-
cludes an attachment locking part 87 which locks the
attachment 17 to the connecting port 34. The attachment
17 further includes an operated part 88 which makes the
attachment locking part 87 operate. In addition, the at-
tachment 17 is configured to, when being attached to the
connecting port 34, release the fixing of the switching
valve 39 by the locking part 40 and open the connecting
port 34, and thereby make the switching valve 39 operate
to switch from the exhaust air path 37 to the blower air
path 38. That is, the attachment 17 is detachable to/from
the connecting port 34 opened by the switching valve 39.
[0050] The exhaustcommunicating port 81 is an open-
ing which communicates with the blower air path 38 in
the state where the attachment 17 is attached to the con-
necting port 34. The exhaust communicating port 81 is
opened upward as an example.

[0051] Thedischarge port82is an opening which com-
municates with the exhaust communicating port 81 and
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discharges the air taken in the attachment 17 from the
exhaust communicating port 81. The discharge port 82
is opened in the back-and-forth direction. The discharge
port 82 is also formed wide in the up-and-down direction
and narrow in the left-and-right direction (width
direction) . That is, the discharge port 82 is formed in an
ellipse (elliptical) shape having its longitudinal direction
in the up-and-down direction. The discharge port 82 is
further set to have a smaller opening area compared to
the main body connecting port 26. The discharge port 82
is also set to have a smaller opening area compared to
the exhaust communicating port 81. Accordingly, the at-
tachment 17 is formed to have an air path area gradually
smaller from the upstream side to the downstream side.
In addition, the discharge port 82 is located below (right
under) and in front of the main body connecting port 26
in the state where the attachment 17 is attached to the
connecting port 34. That is, the discharge port 82 is lo-
cated in the periphery of the main body connecting port
26.

[0052] The attachment fitting part 85 is arranged to
project upward in a rib shape so as to surround the ex-
haust communicating port 81. That is, the attachment
fitting part 85 is located somewhat closer to the base end
side (rear end side) of the attachment 17. Also, the at-
tachment fitting part 85 is formed in a shape to be fitted
in the connecting port 34. That is, the attachment fitting
part 85is formed in an ellipse (elliptical) shape elongated
in the back-and-forth direction (the axial direction of the
attachment 17). The attachment fitting part 85 further has
a reinforcing rib 85a arranged, for example, along the
back-and-forth direction. The rib 85a is arranged to be
spanned between the front and rear portions of the ex-
haust communicating port 81 along the central partin the
left-and-right direction thereof.

[0053] The releasing part 86 releases the locking and
fixing of the switching valve 39 by the locking part 40
when the attachment 17 is attached to the connecting
port 34. Specifically, the releasing part 86 is inserted in
the insertion port 65 when the attachment 17 is attached
to the connecting port 34, and thus pushes the locking
part 40 (pressed part 40a) against the biasing force of
the spring 69. The releasing part 86 is a protrusion pro-
jecting upward as an example. The releasing part 86 is
arranged on the attachment fitting part 85. More specif-
ically, the releasing part 86 is arranged on the rib 85a to
project.

[0054] The attachmentlocking part87 is a part for lock-
ing and fixing the attachment 17 to the cleaner main body
15 (connecting port 34) when being inserted into and
locked to the attachment locking-receiving part located
on the inner edge of the connecting port 34. The attach-
ment locking part 87 in a claw shape is arranged respec-
tively left and right on the attachment fitting part 85. The
attachment locking part 87 is arranged movably to ad-
vance and retreat in the direction crossing with (orthog-
onal to) the attaching direction of the attachment 17 to
the connecting port 34 (insertion direction of the attach-
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ment fitting part 85 to the connecting port 34). The at-
tachment locking part 87 further receives to the advanc-
ing direction the biasing force of a spring serving as un-
shown attachment biasing means (an attachment bias-
er).

[0055] The operated part 88 serves to make the at-
tachment locking part 87 retreat against the biasing force
of the spring upon user’s operation. The operated part
88 is arranged corresponding to the attachment locking
part87. That is, the operated part 88 is arranged respec-
tively on the left side and the right side of the attachment
17. Accordingly, the operated part 88 is capable of mak-
ing the attachment locking part 87 operate when a user
operates the both operated parts 88 by pushing from the
left side and the right side. The operated part 88 is also
located below and away from the attachment fitting part
85 (attachment locking part 87).

[0056] The above-described one embodiment will be
described in terms of its operation.

[0057] In the case where the vacuum cleaner 11 is
used as a handy-type suction cleaner (in one sucking
state (Fig. 5)), only of the cleaner main body 15 with the
dust-collecting unit 22 attached to the body portion 21 is
used. That is, the cleaner main body 15 is used in the
state where the air path element 16 is detached from the
cleaner main body 15. In this case, an air path element
which is different from the air path element 16 including
the extension pipe 71 and the floor brush 72, as an ex-
ample, and shorter than the air path element 16, for ex-
ample, a gap nozzle or the like, may be connected to the
main body connecting port 26. In this state, as shown in
Fig. 1(a), the connecting port 34 is covered by the switch-
ing valve 39 (connecting-port closing part 61), and the
seal member 64 is pressed to the inner edge of the con-
necting port 34, thereby closing the connecting port 34
without any gap, and also the exhaust air path 37 is se-
lected. The switching valve 39 holds the state where the
connecting port 34 is closed and the locking claw part
40b of the locking part 40 is locked to the locking-receiv-
ing part 53.

[0058] Then, in the vacuum cleaner 11, when a user
gripping the handle 27 operates the setting button 28 to
set an operation, the control unit 24 drives the electric
blower 23 according to the set operation. In addition, by
use of the negative pressure generated by the driving of
the electric blower 23, dust and dirt on a cleaning-object
surface is sucked along with air while the user directs to
the cleaning-object surface the main body connecting
port 26 or the air path element 16 connected to the main
body connecting port 26, and moves it on the cleaning-
object surface in the back-and-forth direction, the oblique
direction and other directions.

[0059] In overview, the dust-including air is sucked
from the main body connecting port 26 into the dust-col-
lecting unit 22, and dust and dirt are separated from the
air and caught and collected, and also the air after dust
and dirt are separated is sucked into the electric blower
23. Then the sucked air is discharged outside the cleaner
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main body 15 from the exhaust port 33 via the exhaust
air path 37. More specifically, the dust-including air is
sucked from the main body connecting port 26 via the
suction air path 35, the first communicating port 31 and
the dust suction port 48 into the dust-collecting unit 22,
and then dust and dirt are separated from the air in the
dust-collecting unit 22. The air after dust and dirt are sep-
arated is discharged from the dust-collecting unit 22 via
the dust exhaust port 49 and the second communicating
port 32 to the communicating air path 36 of the body
portion 21, sucked from the communicating air path 36
into the electric blower 23 for cooling the electric blower
23, and then discharged outside the cleaner main body
15 from the exhaust port 33 via the exhaust air path 37
(switching port 56).

[0060] Also, in the case where the vacuum cleaner 11
is used as a stick-type suction vacuum cleaner (inanother
sucking state (Fig. 6)), the air path element 16 is con-
nected to the cleaner main body 15 with the dust-collect-
ing unit 22 attached to the body portion 21. In this state,
the floor brush 72 communicates with the suction side of
the electric blower 23 (that is, communicates with the
dust-collecting unit 22 via the extension pipe 71, and the
main body connecting port 26, the suction air path 35,
the first communicating port 31 and the dust suction port
48 of the cleaner main body 15, and further communi-
cates with the suction side of the electric blower 23 via
the dust exhaust port 49 of the dust collecting unit 22,
and the second communicating port 32 and the commu-
nicating air path 36 of the cleaner main body 15).
[0061] Further, in the vacuum cleaner 11, when a user
gripping the handle 27 puts the floor brush 72 on a clean-
ing-object surface, and operates the setting button 28 of
the handle 27 to set an operation, the control unit 24
drives the electric blower 23 according to the set opera-
tion. In addition, by use of the negative pressure gener-
ated by the driving of the electric blower 23, dust and dirt
on the cleaning-object surface is sucked along with air
from the suction port of the floor brush 72 while the user
moves the floor brush 72 on the cleaning-object surface
in the back-and-forth direction, the oblique direction and
other directions alternatively.

[0062] The sucked dust-including air is taken from the
floor brush 72 into the cleaner main body 15 (body portion
21) via the extension pipe 71, and dust and dirt are sep-
arated from the air and caught and collected in the dust-
collecting unit 22, likewise in the above-described one
sucking state.

[0063] When cleaning is finished, a user operates the
setting button 28 to make the control unit 24 stop the
electric blower 23.

[0064] Meanwhile, in the case where the vacuum
cleaner 11 is used as a blower (in one or another blowing
state (Fig. 10 or Fig. 11)), a user first attaches the attach-
ment 17 to the cleaner main body 15. In this case, the
releasing part 86 of the attachment 17 releases the lock-
ing and fixing of the switching valve 39 to push up the
switching valve 39, and also the attachment 17 is locked
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and fixed to the connecting port 34, and thereby the
pushed-up switching valve 39 is held in the state of clos-
ing the switching port 56, and thus the blower air path 38
is selected. More specifically, as shown in Fig. 9, when
a user aligns the attachment fitting part 85 of the attach-
ment 17 with the connecting port 34 of the cleaner main
body 15 and presses the attachment fitting part 85 into
the connecting port 34, the releasing part 86 first is in-
serted in the insertion port 65, and the locking part 40
which is housed in the space 66 so that the pressed part
40a faces the insertion port 65 is pushed up against the
biasing force of the spring 69. In this case, the guided
part 40c slidingly contacts with the guide part 66a of the
switching valve 39, and thus the locking part 40 moves
forward in the space 66, and thereby the locking claw
part 40b retreats forward with respect to the locking-re-
ceiving part 53 and the locking and fixing of the switching
valve 39 is released. When the attachment fitting part 85
of the attachment 17 is further pressed into the connect-
ing port 34, the switching valve 39 is pushed up against
the biasing force of the spring 67. Then, the attachment
locking part 87 of the attachment 17 retreats against the
biasing force of the spring due to the sliding contact with
the inner edge of the connecting port 34, and recovers
to the projecting state by the biasing force of the spring
at the position of the attachment locking-receiving part
located on the inner edge of the connecting port 34, so
that the attachment locking part 87 is inserted into and
locked at the attachment locking-receiving part. Accord-
ingly, the attachment 17 is locked and fixed to the con-
necting port 34, resulting in being attached to the cleaner
main body 15. In this state, as shown in Fig. 1(b), when
the contacting surface 62 contacts with the upper edge
portion of the attachment fitting part 85, the switching
valve 39 is supported from below, and the switching port
56 is covered by the switching valve 39 (switching-port
closing part 63), and also the seal member 64 is pressed
to the inner edge of the switching port 56 so that the
switching port 56 is closed without any gap, and thus the
blower air path 38 is selected. When the exhaust com-
municating port 81 is connected to the connecting port
34, the attachment 17 is also communicated with the
blower air path 38. It is noted that the releasing part 86
of the attachment 17 is extracted from the insertion port
65 when the switching valve 39 pivots upward, and there-
by the locking part 40 of the switching valve 39 recovers
due to the biasing force of the spring 69.

[0065] Then, in one blowing state where the dust-col-
lecting unit 22 is used, in the vacuum cleaner 11, when
a user gripping the handle 27 operates the setting button
28 to set an operation, the control unit 24 drives the elec-
tric blower 23 according to the set operation. In addition,
by use of the exhaust (exhaust pressure) generated by
the driving of the electric blower 23, dust and dirt on a
cleaning-object surface is blown off while the user directs
the discharge port 82 of the attachment 17 to the clean-
ing-object surface and moves the discharge port 82 in
the back-and-forth direction, the oblique direction and
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other directions to the cleaning-object surface.

[0066] In this case, in overview, the vacuum cleaner
11 sucks air from the main body connecting port 26, sucks
the sucked air via the dust-collecting unit 22 into the elec-
tric blower 23 then taking from the electric blower 23 via
the blower air path 38, discharges the air outside the
cleaner main body 15 from the connecting port 34, and
blows off the air via the discharge port 82 from the at-
tachment 17 connected to the connecting port 34. More
specifically, the air sucked from the main body connect-
ing port 26 is sucked into the dust-collecting unit 22 via
the suction air path 35, the first communicating port 31
and the dust suction port 48. After the slightly-included
dust and dirt are separated from the air in the dust-col-
lecting unit 22, the air is discharged from the dust-col-
lecting unit 22 to the body portion 21 via the dust-exhaust
port 49 and the second communicating port 32, and
sucked from the communicating air path 36 into the elec-
tric blower 23 to cool the electric blower 23. Then, the air
is discharged outside the cleaner main body 15 from the
connecting port 34 via the blower air path 38, and flows
while being gradually squeezed to the discharge port 82
from the exhaust communicating port 81 communicating
with the connecting port 34, and is jetted out from the
discharge port 82.

[0067] Also, in another blowing state where the dust-
collecting unit 22 is not used, in overview, the vacuum
cleaner 11 sucks air from the second communicating port
32 to the communicating air path 36 then taking the
sucked air from the electric blower 23 via the blower air
path 38, discharges the air outside the cleaner main body
15 from the connecting port 34, and blows out the air via
the discharge port 82 from the attachment 17 connected
to the connecting port 34. The dust and dirt slightly in-
cluded in the sucked air is caught and collected by the
filter 51 arranged on the second communicating port 32.
It is noted that the air flow until being blown out from the
discharge port 82 of the attachment 17 in the downstream
side of the second communicating port 32 is the same
as the above, and thus the description thereof is omitted.
[0068] When cleaning is finished, a user operates the
setting button 28 to make the control unit 24 stop the
electric blower 23.

[0069] When the usage as a blower is finished, a user
detaches the attachment 17 from the cleaner main body
15. Specifically, when a user pushes the operated parts
88 respectively located on the left and right sides from
the left side and the right side, the attachment locking
part 87 of the attachment 17 retreats against the biasing
force of the spring so as to be detached from the attach-
ment locking-receiving part, and thereby the locking of
the attachment 17 to the cleaner main body 15 is re-
leased. Then, upon the attachment 17 being extracted
downward, the attachmentfitting part 85 is extracted from
the connecting port 34. The biasing force of the spring
67 makes the switching valve 39 recover and opens the
switching port 56, and also the connecting-port closing
part 61 covers the connecting port 34, and thus the seal

10

15

20

25

30

35

40

45

50

55

10

member 64 closes the gap between the seal member 64
and the connecting port 34. This switches from the blower
air path 38 to the exhaust air path 37. The locking claw
part40b contacts with the locking-receiving part 53 when
the switching valve 39 pivots downward. Also, the guided
part 40c slidingly contacts with the guide part 66a of the
switching valve 39, and thus the locking part 40 moves
forward in the space 66, and thereby the locking claw
part 40b retreats forward with respect to the locking-re-
ceiving part 53 and slidingly contacts with locking-receiv-
ing part53. Thereafter, the locking claw part40b recovers
against the biasing force of the spring 69 at a position
below the locking-receiving part 53, and thereby the
switching valve 39 is locked and fixed in the state of clos-
ing the connecting port 34.

[0070] According to the above-described one embod-
iment, the switching valve 39 capable of closing/opening
the connecting port 34 is locked and fixed by the locking
part 40 at a position where the connecting port 34 is
closed, and when the attachment 17 is attached to the
connecting port 34, the fixing of the switching valve 39
by the locking part 40 is released, and the switching valve
39 operates so as to open the connecting port 34 and
switch to the blower air path 38. Accordingly, only when
the attachment 17 is attached, in other words, atthe same
time the attachment 17 is attached, the switching valve
39 opens the connecting port 34. This enables to prevent
leakage of the exhaust from the connecting port 34 ex-
cept when the attachment 17 is attached. That is, in the
case where the vacuum cleaner 11 is used as a suction
cleaner, the connecting port 34 is required to be closed.
However, when the lid body is simply pressed to the con-
necting port 34 by biasing force of a spring or the like,
there is still concern that a user may erroneously open
the lid body during operation as a suction cleaner. In par-
ticular, in the case where the vacuum cleaner 11 is used
as a suction cleaner, when the connecting port 34 is er-
roneously opened, the exhaust of the electric blower 23
can be scattered from the connecting port 34 and can
blow off dust and dirt on the cleaning-object surface to
be sucked because the connecting port 34 is located on
the bottom portion of the body portion 21. Accordingly,
the above-described configuration according to the
present embodiment enables to prevent such failure.
[0071] When the attachment 17 is attached to the con-
necting port 34, the locking part 40 is operated so as to
release the fixing of the switching valve 39 by the releas-
ing part 86 of the attachment 17. Accordingly, the locking
part 40 ensures to fix the switching valve 39 during when
the attachment 17 is not used, to prevent dust and dirt
or the like from entering in case where the connecting
port 34 opens during when the attachment 17 is not used.
[0072] The switchingvalve 39 capable of opening/clos-
ing the connecting port 34 alternatively switches between
the exhaust air path 37 and the blower air path 38 ac-
cording to the opening/closing, and the attachment 17 is
detachable to/from the connecting port 34 opened by the
switching valve 39. This enables to provide, in the state
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where the blower air path 38 is selected, the most part
of the exhaust of the electric blower 23 to the attachment
17 from the connecting port 34, not flowing to the exhaust
air path 37 side. Accordingly, in the case where the vac-
uum cleaner 11 is used as a blower, the exhaust of the
electric blower 23 is enabled to be utilized efficiently, and
enough amount of the exhaust is jetted out from the at-
tachment 17, allowing to blow off dust and dirt efficiently.
[0073] In addition, the attachment 17 when being at-
tached to the connecting port 34 fixes the switching valve
39 in the state where the blower air path 38 is selected.
This enables to hold the switching valve 39 in the state
where the blower air path 38 is selected, with a simple
configuration without requiring a special configuration.
[0074] Also, the switching valve 39 is configured as a
valve body including the pivotal shaft 39a in the down-
stream side of the exhaust of the electric blower 23. Ac-
cordingly, the exhaust pressure of the electric blower 23
is applied to the switching valve 39 which has pivoted to
the state where the blower air path 38 is selected, in the
direction where the switching valve 39 (seal member 64)
is pressed to the switching port 56, therefore enabling to
easily improve the sealing ability thereof.

[0075] The suction air path 35 is arranged in front of
the electric blower 23 in the body portion 21, and the
connecting port 34 is arranged between the suction air
path 35 and the electric blower 23. This enables to pro-
vide efficient arrangement and also to arrange the dis-
charge port 82 of the attachment 17 closer to the main
body connecting port 26. In either case of the vacuum
cleaner 11 being used as a suction cleaner which sucks
dust and dirt from the main body connecting port 26 and
of the vacuum cleaner 11 being used as a blower which
blows off air from the discharge port 82 of the attachment
17, the cleaner main body 15 is enabled to be used sub-
stantially in the same position, thus improving the usa-
bility thereof. In addition, since the main body connecting
port 26 serving as a suction port of air in the case of the
vacuum cleaner 11 being used as a blower is arranged
closer to the discharge port 82, the dust and dirt blown
off by the air jetted out from the discharge port 82 is en-
abled to be sucked from the main body connecting port
26, thereby enabling to perform efficient cleaning.
[0076] Also, at least a part of the blower air path 38
and the exhaust port 33 are arranged in front of the elec-
tric blower 23 in the body portion 21, thus enabling to
provide more efficient arrangement.

[0077] In addition, since the exhaust air path 37 and
the blower air path 38 are configured to have the air path
55 which is partially commonly to them, the cleaner main
body 15 (body portion 21) is enabled to be downsized
compared to the case where these air paths are arranged
separately, and further, the configuration where the
switching valve 39 switches between the exhaust air path
37 and the blower air path 38 is easily realized.

[0078] In addition, the vacuum cleaner 11 serves as a
cordless-type cleaner having the secondary battery 25
as a power source, thus enabling to further improve the

10

15

20

25

30

35

40

45

50

55

1"

usability thereof. In particular, in the case of the vacuum
cleaner 11 with the second battery 25 as a power source,
the electric blower 23 having lower power and/or lower
volume of the exhaust is used in many cases in order to
use the limited power source efficiently, compared to the
vacuum cleaner using an external power source as a
power source, for example, a commercial AC power
source or the like. Accordingly, in the case where the
vacuum cleaner 11 is used as a blower, the most exhaust
of the electric blower 23 is designed to be used, thereby
enabling to blow off dust and dirt even by the electric
blower 23 having lower volume of the exhaust. In addi-
tion, the vacuum cleaner 11 serving as a handy-type
cleaner enables to provide improved usability and also
to complete the air path only with the cleaner main body
15 without forming any unnecessarily-long air path in the
sucking side or the exhausting side of the electric blower
23.

[0079] Also in the case where the vacuum cleaner 11
is used as a blower, attachment of the dust-collecting
unit 22 to the vacuum cleaner 11 enables to prevent the
dust and dirt slightly included in air from being sucked
into the electric blower 23. While in the case where the
vacuum cleaner 11 is used as a blower without the dust-
collecting unit 22, the vacuum cleaner 11 is enabled to
be reduced in weight and to further strongly jet out ex-
haust with less air path loss because the suction air path
of the electric blower 23 is shorten.

[0080] Itis noted that, in the above-described one em-
bodiment, the switching valve 39 is configured to be
opened and closed according to the attachment of the
attachment 17 to the connecting port 34. However, an-
other configuration may be available to open and close
the connecting port 34 (switch between the exhaust air
path 37 and the blower air path 38) regardless of the
attachment of the attachment 17 to the connecting port
34.

[0081] The vacuum cleaner 11 is a cordless vacuum
cleaner equipped with the secondary battery 25 as a pow-
er source, but may also be a wired-type vacuum cleaner
which receives power from an external power source
such as a commercial AC power source.

[0082] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions, and
changes in the form ofthe embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope of the inventions.

Claims

1. A vacuum cleaner (11) comprising:
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a body portion (21) including an electric blower
(23);

ahandle (27) arranged on the body portion (21);
a dust-collecting unit (22) communicating with a
suction side of the electric blower (23) so as to
catch and collect dust and dirt by operation of
the electric blower (23);

a main body connecting port (26) arranged on
the body portion (21) so as to communicate to
the dust-collecting unit (22);

an exhaust port (33) arranged on the body por-
tion (21);

an exhaust air path (37) arranged in the body
portion (21) so as to communicate between an
exhaust side of the electric blower (23) and the
exhaust port (33);

aconnecting port (34) arranged on the body por-
tion (21);

a blower air path (38) arranged in the body por-
tion (21) so as to communicate between the ex-
haust side of the electric blower (23) and the
connecting port (34);

switching means (39) arranged capable of open-
ing and closing the connecting port (34), so as
to switch between the exhaust air path (37) and
the blower air path (38) according to the opening
and closing; and

an attachment (17) including a discharge port
(82), when being attached to the connecting port
(34), communicating with the blower air path
(38) upon switching by the switching means
(39), characterized in that,

the main body connecting port (26) and the dis-
charge port (82) are located in front of the handle
(27) respectively, and a direction sucking from
the main body connecting port (26) and a direc-
tion exhausting from the discharge port (82) are
opposite each other.

2. The vacuum cleaner (11) according to Claim 1, the

vacuum cleaner (11) comprising:

fixing means (40) for fixing the switching means
(39) at a position of the connecting port (34) be-
ing closed, wherein

the attachment (17), upon being attached to the
connecting port (34), releases fixing of the
switching means (39) by the fixing means (40)
so as to open the connecting port (34), and
makes the switching means (39) switch to the
blower air path (38).

The vacuum cleaner (11) according to Claim 2,
wherein

the attachment (17) includes a releasing part (86),
the fixing means (40) is operated by the releasing
part (86) so as to release the fixing of the switching
means (39) when the attachment (17) is attached to
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the connecting port (34).

The vacuum cleaner (11) according to Claim 2 or
Claim 3, wherein

the attachment (17), when being attached to the con-
necting port (34), fixes the switching means (39) hav-
ing switched to the blower air path (38).

The vacuum cleaner (11) according to Claim 1,
wherein

the switching means (39) opens and closes the con-
necting port (34) to alternatively switch between the
exhaustair path (37) and the blower air path (38), and
the attachment (17) is detachable to and from the
connecting port (34) opened by operation of the
switching means (39).

The vacuum cleaner (11) according to Claim 5,
wherein

the attachment (17), when being attached to the con-
necting port (34), opens the connecting port (34) and
fixes the switching means (39) having switched to
the blower air path (38).

The vacuum cleaner (11) according to any one of
Claims 1 to 6, wherein

the switching means (39) is a valve body including
a pivotal shaft (39a) in a downstream side of exhaust
of the electric blower (23).

The vacuum cleaner (11) according to any one of
Claims 1 to 7, the vacuum cleaner (11) comprising:
a suction air path (35) arranged in front of the electric
blower (23) in the body portion (21) so as to commu-
nicate with the suction side of the electric blower (23),
wherein

the connecting port (34) is arranged between the
suction air path (35) and the electric bower (23).

The vacuum cleaner (11) according to Claim 8,
wherein

at least a part of the blower air path (38) and the
exhaust port (33) are located in front of the electric
blower (23) in the body portion (21).

The vacuum cleaner (11) according to any one of
Claims 1 to 9, wherein

the vacuum cleaner (11) is a handy-type vacuum
cleaner.

Patentanspriiche

1.

Staubsauger (11), umfassend:

einen Koérperabschnitt (21), der ein elektrisches
Geblase (23) beinhaltet;
einen Griff (27), der an dem Kdrperabschnitt (21)
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angeordnet ist;

eine Staubsammeleinheit (22), die mit einer
Saugseite des elektrischen Geblases (23) in
Kommunikation ist, um Staub und Schmutz
durch den Betrieb des elektrischen Geblases
(23) aufzufangen und zu sammeln;

eine Hauptkérper-Verbindungsoffnung (26), die
an dem Korperabschnitt (21) angeordnet ist, um
mit der Staubsammeleinheit (22) zu kommuni-
zieren;

eine Abluftéffnung (33), die an dem Kdérperab-
schnitt (21) angeordnet ist;

einen Abluftpfad (37), der in dem Korperab-
schnitt (21) angeordnet ist, um zwischen einer
Auslassseite des elektrischen Geblases (23)
und der Abluftéffnung (33) zu kommunizieren;

eine Verbindungso6ffnung (34), die an dem Kor-
perabschnitt (21) angeordnet ist;

einen Geblaseluftpfad (38), der in dem Koérper-
abschnitt (21) angeordnet ist, um zwischen der
Auslassseite des elektrischen Geblases (23)
und der Verbindungsoéffnung (34) zu kommuni-
zieren;

Schaltmittel (39), die angeordnet sind, umin der
Lage zu sein, die Verbindungséffnung (34) zu
offnen und zu schlieRen, um zwischen dem Ab-
luftpfad (37) und dem Geblaseluftpfad (38) ent-
sprechend dem Offnen und dem SchlieRen um-
zuschalten; und

eine Befestigung(17), die eine Auslassoffnung
(82) beinhaltet, die, wenn sie an der Verbin-
dungsoéffnung (34) angebracht ist, beim Um-
schalten durch die Schaltmittel (39) mitdem Ge-
blaseluftpfad (38) kommuniziert, dadurch ge-
kennzeichnet, dass

sich die Hauptkorper-Verbindungsoéffnung (26)
und die Auslassoéffnung (82) jeweils vor dem
Griff (27) befinden und eine Richtung, die von
der Hauptkorper-Verbindungséffnung (26) an-
saugt, und eine Richtung, die von der Auslass-
offnung (82) auslasst, einander entgegenge-
setzt sind.

2. Staubsauger (11) gemafl Anspruch 1, wobei der

Staubsauger (11) Folgendes umfasst:

Befestigungsmittel (40) zum Befestigen der
Schaltmittel (39) an einer Position, an der die
Verbindungséffnung (34) geschlossen ist, wo-
bei

die Befestigung (17) bei Anbringen an der Ver-
bindungsoéffnung (34) eine Befestigung der
Schaltmittel (39) durch das Befestigungsmittel
(40) freigibt, um die Verbindungsoéffnung (34) zu
offnen, und bewirkt, dass das Schaltmittel (39)
auf den Geblaseluftpfad (38) umschaltet.

3. Staubsauger (11) gemaR Anspruch 2, wobei die Be-
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festigung (17) ein Freigebungsteil (86) beinhaltet,

das Befestigungsmittel (40) durch das Freigebungs-
teil (86) betatigt wird, um die Befestigung des Schalt-
mittels (39) zu freizugeben, wenn die Befestigung
(17) an der Verbindungsoéffnung (34) angebracht ist.

Staubsauger (11) gemal Anspruch 2 oder Anspruch
3, wobei

die Befestigung (17), wenn sie an der Verbindungs-
6ffnung (34) angebracht ist, das Schaltmittel (39) fi-
xiert, das aufden Geblaseluftpfad (38) umgeschaltet
hat.

Staubsauger (11) gemafR Anspruch 1, wobei

das Schaltmittel (39) die Verbindungsoéffnung (34)
offnet und schlief3t, um abwechselnd zwischen dem
Abluftpfad (37) und dem Geblaseluftpfad (38) um-
zuschalten, und

die Befestigung (17) durch von der Verbindungsoff-
nung (34) abnehmbar ist, die durch Betatigung des
Schaltmittels (39) gedffnet ist.

Staubsauger (11) gemaf Anspruch 5, wobei

die Befestigung (17), wenn sie an der Verbindungs-
6ffnung (34) angebrachtist, die Verbindungso6ffnung
(34) o6ffnet und das Schaltmittel (39) fixiert, das auf
den Geblaseluftpfad (38) umgeschaltet hat.

Staubsauger (11) gemaf einem der Anspriiche 1 bis
6, wobei das Schaltmittel (39) ein Ventilkorper ist,
der eine Schwenkwelle (39a) auf einer stromabwar-
tigen Seite des Auslasses des elektrischen Gebla-
ses (23) beinhaltet.

Staubsauger (11) gemaf einem der Anspriiche 1 bis
7, wobei der Staubsauger (11) Folgendes umfasst:
einen Ansaugluftpfad (35), der vor dem elektrischen
Geblase (23) in dem Kdérperabschnitt (21) angeord-
net ist, um mit der Ansaugseite des elektrischen Ge-
blases (23) zu kommunizieren, wobei die Verbin-
dungso6ffnung (34) zwischen dem Ansaugluftpfad
(35) und dem elektrischen Geblase (23) angeordnet
ist.

Staubsauger (11) gemafR Anspruch 8, wobei
mindestens ein Teil des Geblaseluftpfads (38) und
die Abluftéffnung (33) vor dem elektrischen Geblase
(23) in dem Gehauseteil (21) angeordnet sind.

Staubsauger (11) gemaf einem der Anspriiche 1 bis
9, wobei der Staubsauger (11) ein handlicher Typ
eines Staubsaugers ist.

Revendications

1.

Un aspirateur (11) comprenant :
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une partie de corps (21) comprenant un venti-
lateur électrique (23) ;

une poignée (27) disposée sur la partie de corps
(21);

une unité de collecte de poussiere (22) en com-
munication avec un c6té d’aspiration du venti-
lateur électrique (23) de maniére a attraper et
collecter la poussiére et les saletés par le fonc-
tionnement du ventilateur électrique (23) ;

un orifice de connexion de corps principal (26)
disposé sur la partie de corps (21) de maniére
acommuniquer avec I'unité de collecte de pous-
siere (22) ;

un orifice d’évacuation (33) disposé sur la partie
de corps (21) ;

un passage d’aird’évacuation (37) disposé dans
la partie de corps (21) de maniére a communi-
quer entre un c6té d’évacuation du ventilateur
électrique (23) et I'orifice d’évacuation (33) ;
un orifice de connexion (34) disposé sur la partie
de corps (21) ;

un passage d’'air du ventilateur (38) disposé
dans la partie de corps (21) de maniére a com-
muniquer entre le co6té d’évacuation du ventila-
teur électrique (23) et l'orifice de connexion
(34);

des moyens de commutation (39) disposés ca-
pables d’ouvrir et de fermer l'orifice de con-
nexion (34), de maniere a commuter entre le
passage d’air d’évacuation (37) et le passage
d’air du ventilateur (38) en fonction de I'ouver-
ture et de la fermeture ; et

un élément de fixation (17) comprenant un ori-
fice de décharge (82), lorsqu’il est fixé a I'orifice
de connexion (34), communiquant avec le pas-
sage d’air du ventilateur (38) lors de la commu-
tation par les moyens de commutation (39),
caractérisé en ce que,

le orifice de connexion de corps principal (26)
etl'orifice de décharge (82) sont respectivement
situés devant la poignée (27), et une direction
d’aspiration a partir de I'orifice de connexion de
corps principal (26) et une direction d’évacua-
tion a partir de l'orifice de décharge (82) sont
opposées l'une a l'autre.

L’aspirateur (11) selon la revendication 1, I'aspira-
teur (11) comprenant :

des moyens de fixation (40) pour fixer les
moyens de commutation (39) a une position de
I'orifice de connexion (34) étant fermé, dans le-
quel

I'élément de fixation (17), lorsqu’il est fixé a I'ori-
fice de connexion (34), libére la fixation des
moyens de commutation (39) par les moyens
de fixation (40) de maniere a ouvrir I'orifice de
connexion (34), et fait passer les moyens de
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commutation (39) sur le passage d’air du venti-
lateur (38).

L’aspirateur (11) selon la revendication 2, dans le-
quel

I'élément de fixation (17) comprend une partie de
libération (86),

le moyen de fixation (40) est actionné par la partie
de libération (86) de maniere a libérer la fixation des
moyens de commutation (39) lorsque I'élément de
fixation (17) est fixé a l'orifice de connexion (34).

L’aspirateur (11) selon la revendication 2 ou la re-
vendication 3, dans lequel

I’élément de fixation (17), lorsqu’il est fixé a I'orifice
de connexion (34), fixe les moyens de commutation
(39) aprés avoir commuté sur le passage d’air du
ventilateur (38).

L’aspirateur (11) selon la revendication 1, dans le-
quel

les moyens de commutation (39) ouvrent et ferment
I'orifice de connexion (34) pour commuter alternati-
vement entre le passage d’air d’évacuation (37) et
le passage d’air du ventilateur (38), et

I’élément de fixation (17) est détachable vers et de-
puis l'orifice de connexion (34) ouvert par I'action-
nement des moyens de commutation (39).

L’aspirateur (11) selon la revendication 5, dans le-
quel

I’élément de fixation (17), lorsqu’il est fixé a I'orifice
de connexion (34), ouvre l'orifice de connexion (34)
et fixe les moyens de commutation (39) apres avoir
commuté sur le passage d’air du ventilateur (38).

L’aspirateur (11) selon I'une quelconque des reven-
dications 1 a 6, dans lequel le moyen de commuta-
tion (39) est un corps de valve comportant un arbre
pivotant (39a) dans un c6té aval d’évacuation du
ventilateur électrique (23).

L’aspirateur (11) selon I'une quelconque des reven-
dications 1 a 7, I'aspirateur (11) comprenant :

un passage d’air d’aspiration (35) disposé de-
vant le ventilateur électrique (23) dans la partie
de corps (21) de maniére a communiquer avec
le cbté d’aspiration du ventilateur électrique
(23), dans lequel

I'orifice de connexion (34) est disposé entre le
passage d’air d’aspiration (35) et le ventilateur
électrique (23).

L’aspirateur (11) selon la revendication 8, dans le-
quel au moins une partie du passage d’air du venti-
lateur (38) et I'orifice d’évacuation (33) sont situés
en face du ventilateur électrique (23) dans la partie
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de corps (21).

10. L’aspirateur (11) selon I'une quelconque des reven-
dications 1 a 9, dans lequel I'aspirateur (11) est un
aspirateur de type maniable.
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FIG. 5
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FIG. 6
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