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(54) SUCTION DEVICE FOR ELECTRIC CLEANER

(567)  Suction tool (2) for an electric vacuum cleaner
includes first suction tool (10) that has a first suction port
for suctioning dust, and second suction tool (20) that has
a second suction port communicating with the first suc-
tion port and that is detachably engaged with first suction
tool (10). Moreover, the suction tool includes third suction

FIG. 2

AND ELECTRIC CLEANER USING SAME

tool (30) that has a third suction port communicating with
the second suction port and that is detachably engaged
with second suction tool (20). Furthermore, the suction
tool includes first operation part (42) for disengaging first
suction tool (10) from second suction tool (20), and sec-
ond operation part (48) for disengaging second suction
tool (20) from third suction tool (30).
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Description
TECHNICAL FIELD

[0001] The present invention relates to suction tools
for electric vacuum cleaners and to electric vacuum
cleaners using thereof.

BACKGROUND ART

[0002] Inconventional suction tools for electric vacuum
cleaners, a configuration aimed at improving ease of use
forauserhas been proposed in which a small-size nozzle
is detachably attached to a floor nozzle such that the
small-size nozzle can be detached from the floor nozzle
by pushing down and lowering a operation lever disposed
in the floor nozzle (see Patent Literature 1, for example).
[0003] FIG. 19is a perspective view illustrating a con-
figuration of the conventional suction tool for an electric
vacuum cleaner.

[0004] Suction tool 200 includes floor nozzle 201 and
small-size nozzle 202. Small-size nozzle 202 is detach-
ably attached tofloor nozzle 201 and includes connection
pipe 204 to which an extension pipe (not shown) is con-
nected.

[0005] Operation lever 203 is disposed in floor nozzle
201. Pushing down and lowering the operation lever 203
can release a gripping state of holder 205 detachably
gripping small-size nozzle 202. This operation allows
small-size nozzle 202 to be detached from floor nozzle
201.

[0006] However, there is still room for improvement in
such a conventional suction tool for an electric vacuum
cleaner, from the viewpoint of improving ease of use for
the user.

[0007] Thatis, insuction tool 200, only small-size noz-
zle 202 is attachable to and detachable from floor nozzle
201. Suppose a case where the user uses a further small-
er nozzle, e.g. a gap nozzle used for a gap area, which
is further smaller in size than small-size nozzle 202, In
this case, the useris required to remove both floor nozzle
201 and small-size nozzle 202 from the extension pipe,
and then to couple the separately-prepared gap nozzle
or the like to the extension pipe. Therefore, the attach-
ment of the gap nozzle is sometimes performed at much
expense in time and effort.

[0008] In addition, when the gap nozzle or the like is
notin service, the user is required to keep the gap nozzle
in storage somewhere, separately from floor nozzle 201
and small-size nozzle 202. Therefore, the storage of the
gap nozzle sometimes costs time and effort.

[0009] Consequently, with the conventional suction
tool for an electric vacuum cleaner, the attachment and
detachment of the gap nozzle or the like have sometimes
been a burdensome procedure for the user.

10

15

20

25

30

35

40

45

50

55

Citation List
Patent Literature

[0010] Patent Literature 1: Japanese Patent Unexam-
ined Publication No. 2003-339585

SUMMARY OF THE INVENTION

[0011] The invention is intended to provide a suction
tool for an electric vacuum cleaner, in which different
types of suction tools including a floor nozzle, a small-
size nozzle, and a gap nozzle used for a gap area can
be easily attached and detached, resulting in improved
ease of use for a user.

[0012] The suction tool for an electric vacuum cleaner
according to the present invention includes a first suction
tool which has a first suction port for suctioning dust, and
a second suction tool which has a second suction port
communicating with the first suction port and is detach-
ably engaged with the first suction tool. In addition, the
suction tool includes a third suction tool which has a third
suction port communicate with the second suction port
and is detachably engaged with the second suction tool.
Moreover, the suction tool includes a first operation part
which disengages the first suction tool from the second
suction tool, and a second operation part which disen-
gages the second suction tool from the third suction tool.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a side-elevational view of an electric vacu-
um cleaner equipped with a suction tool for an elec-
tric vacuum cleaner, according to a first embodiment
of the present invention.

FIG. 2 is a perspective view of the suction tool for an
electric vacuum cleaner, according to the first em-
bodiment of the invention.

FIG. 3 is a cross-sectional view of the suction tool
for an electric vacuum cleaner taken along line 3-3
of FIG. 2.

FIG. 4 is a perspective view of a first suction tool of
the suction tool for an electric vacuum cleaner, ac-
cording to the first embodiment of the invention.
FIG. 5 is a bottom plan view of the first suction tool
of the suction tool for an electric vacuum cleaner,
according to the first embodiment of the invention.
FIG. 6 is a perspective view of a second suction tool
of the suction tool for an electric vacuum cleaner,
according to the first embodiment of the invention.
FIG. 7 is a bottom plan view of the second suction
tool of the suction tool for an electric vacuum cleaner,
according to the first embodiment of the invention.
FIG. 8 is a perspective view of a third suction tool of
the suction tool for an electric vacuum cleaner, ac-
cording to the first embodiment of the invention.
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FIG. 9 is a plan view of the third suction tool of the
suction tool for an electric vacuum cleaner, accord-
ing to the first embodiment of the invention.

FIG. 10 is a bottom plan view of the third suction tool
of the suction tool for an electric vacuum cleaner,
according to the first embodiment of the invention.
FIG. 11 is a cross-sectional view of the suction tool
for an electric vacuum cleaner, taken along line
11-11 of FIG. 2.

FIG. 12is a partial cross-sectional view of the suction
tool for an electric vacuum cleaner, according to the
first embodiment of the invention, in a state where
the first suction tool has been disengaged from the
second suction tool.

FIG. 13is a partial cross-sectional view of the suction
tool for an electric vacuum cleaner, according to the
first embodiment of the invention, in a state where
the first suction tool is being removed.

FIG. 14 is a partial cross-sectional view of the suction
tool for an electric vacuum cleaner, according to the
first embodiment of the invention, in a state where
the second suction tool has been disengaged from
the third suction tool.

FIG. 15is a partial cross-sectional view of the suction
tool for an electric vacuum cleaner, according to the
first embodiment of the invention, in a state where
the second suction tool is being removed.

FIG. 16 is a partial cross-sectional view of a suction
tool for an electric vacuum cleaner, according to a
second embodiment of the present invention.

FIG. 17 is a partial cross-sectional view of another
suction tool for an electric vacuum cleaner, accord-
ing to the second embodiment of the invention.
FIG. 18 is a cross-sectional view illustrating a con-
figuration of further another suction tool for an elec-
tric vacuum cleaner, according to the second em-
bodiment of the invention.

FIG. 19 is a perspective view illustrating a configu-
ration of a conventional suction tool for an electric
vacuum cleaner.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinafter, detailed descriptions of preferred
embodiments of suction tools for electric vacuum clean-
ers according to the present invention will be made, with
reference to the accompanying drawings. Note that, in
the following descriptions, the same or corresponding
parts are designated with the same numerals and sym-
bols, and duplicate explanations thereof are sometimes
omitted.

(FIRST EXEMPLARY EMBODIMENT)

[0015] Descriptions will be made of a suction tool for
an electric vacuum cleaner according to a first embodi-
ment of the present invention, with reference to FIGS. 1
to 11.
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[0016] FIG. 1is a side-elevational view of electric vac-
uum cleaner 100 equipped with suction tool 2 for an elec-
tric vacuum cleaner, according to the first embodiment
of the invention. FIG. 2 is a perspective view of suction
tool 2 for an electric vacuum cleaner. FIG. 3 is a cross-
sectional view of suction tool 2 for an electric vacuum
cleaner taken along line 3-3 of FIG. 2. FIG. 4 is a per-
spective view of first suction tool 10 of suction tool 2 for
an electric vacuum cleaner, according to the first embod-
iment of the invention. FIG. 5 is a bottom plan view of
first suctiontool 10. FIG. 6 is a perspective view of second
suction tool 20 of suction tool 2 for an electric vacuum
cleaner, according to the first embodiment of the inven-
tion. FIG. 7 is a bottom plan view of second suction tool
20. FIG. 8 is a perspective view of third suction tool 30
of suction tool 2 for an electric vacuum cleaner, according
to the first embodiment of the invention. FIG. 9 is a plan
view of third suction tool 30. FIG. 10 is a bottom plan view
of third suction tool 30. FIG. 11 is a cross-sectional view
of suction tool 2 for an electric vacuum cleaner, taken
along line 11-11 of FIG. 2.

[0017] As shown in FIG. 1, electric vacuum cleaner
100 includes cleaner body 1, suction tool 2 for an electric
vacuum cleaner, extension pipe 3, and hose 4.

[0018] Cleaner body 1 accommodates an electric
blower (not shown) which generates suction air, and a
dust collecting part (not shown) which collects dust.
[0019] Suction tool 2 for an electric vacuum cleaner
suctions the dust on a surface to be cleaned.

[0020] Extension pipe 3 is such that one end thereof
is detachably coupled with suction tool 2 for an electric
vacuum cleaner and the other end thereof is equipped
with at-hand holding part 5.

[0021] Hose 4 is such that one end thereof is detach-
ably coupled with at-hand holding part 5 and the other
end thereof is detachably coupled with cleaner body 1.
Moreover, in the end portion of the hose in the extension
pipe 3 side, at-hand holding part 5 is disposed which
includes a handle-grip part (not shown) held by a user.
[0022] In addition, in the end portion of hose 4 in the
cleaner body 1 side, coupling pipe 6 is disposed.
[0023] Moreover, in the upper surface of cleaner body
1, suction port 1a is disposed with which coupling pipe 6
is detachably coupled.

[0024] Furthermore, in a rear portion of cleaner body
1, a pair of wheels 7 for travelling is disposed.

[0025] Besides, onthe bottom surface of afront portion
of cleaner body 1, caster 8 is disposed for travelling.
[0026] Next, the configuration of suction tool 2 for an
electric vacuum cleaner will be described in detail. As
shown in FIGS. 2 and 3, suction tool 2 for an electric
vacuum cleaner includes first suction tool 10 (a gap noz-
zle used for a gap area), second suction tool 20 (a small-
size nozzle), and third suction tool 30 (a floor nozzle).
[0027] First suction tool 10 includes first suction port
10a for suctioning the dust.

[0028] Second suction tool 20 includes second suction
port 20a communicating with first suction port 10a, and
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is detachably engaged with first suction tool 10.

[0029] Third suction tool 30 includes third suction port
30a communicating with second suction port 20a, and is
detachably engaged with second suction tool 20.
[0030] As shown in FIGS. 4 and 5, first suction tool 10
includes suction part 11, coupling part 12, and connection
part 13.

[0031] Suction part 11 includes, in the lower surface
thereof, first suction port 10a for suctioning the dust.
[0032] One end of coupling part 12 is coupled with ex-
tension pipe 3, and the other end thereof is connected
to connection part 13.

[0033] Connection part 13 connects suction part 11 to
coupling part 12.

[0034] First suction port 10a is formed throughout an
area from the lower surface to a front portion of suction
part 11. Moreover, infirst suction port 103, first reinforcing
rib 14 is disposed for reinforcement.

[0035] The end portion of suction part 11 in the con-
nection part 13 side is rotatably held by connection part
13. Moreover, the end portion of coupling part 12 in the
connection part 13 side is held, rotatably in the up-and-
down direction, by connection part 13.

[0036] On the upper surface of coupling part 12 in the
connection part 13 side, first rotation-restriction part 15
is disposed to restrict the upward rotary movement of
coupling part 12. Moreover, in the end portion of the lower
surface of connection part 13 in the coupling part 12 side,
second rotation-restriction part 16 is disposed to restrict
the downward rotary movement of coupling part 12.
[0037] Coupling part 12 is restricted in the upward ro-
tary movement thereof by the contact between first rota-
tion-restriction part 15 and the end portion of connection
part 13 in the coupling part 12 side. Also, the coupling
partis restricted in the downward rotary movement there-
of by the contact between second rotation-restriction part
16 and the lower surface of coupling part 12 in the con-
nection part 13 side.

[0038] In afront portion of the upper surface of suction
part 11, first recess 17 is disposed. In addition, on a side
surface of suction part 11, second recess 18Ais disposed
which serves as a first to-be-engaged part.

[0039] Firstrecess 17 fits onto first projection 24 (to be
described later) disposed in second suction tool 20, and
second recess 18A fits onto first claw 25A (to be de-
scribed later), serving as a first engaging part, which is
disposed in second suction tool 20. With this configura-
tion, first suction tool 10 is detachably coupled with sec-
ond suction tool 20.

[0040] As shown in FIGS. 6 and 7, in the central part
of second suction tool 20, third recess 21 is disposed to
which first suction tool 10 is detachably attached. More-
over, in the lower surface of second suction tool 20, sec-
ond suction port 20a is disposed. Second suction port
20a communicates with first suction port 10a, with first
suction tool 10 being attached to second suction tool 20.
In second suction port 20a, second reinforcing rib 22 is
disposed for reinforcement. Moreover, on the lower sur-
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face of second suction tool 20, first brushes 23 are dis-
posed to rake up the dust on the surface to be cleaned.
[0041] In the upper portion of a front portion of third
recess 21, first projection 24 is disposed which fits into
firstrecess 17 disposed in first suction tool 10. In addition,
first claw 25A is disposed on a side surface of a rear
portion of third recess 21, i.e. an inner side surface of a
rear portion of second suction tool 20. Moreover, slit 26
is disposed forward of first claw 25A. Furthermore, under
first claw 25A, contact part 27A is disposed which comes
in contact with release part 44 disposed in second oper-
ation part 48 (to be described later).

[0042] First suction tool 10 is detachably held in third
recess 21, through the fitting of first projection 24 into
first recess 17 and the fitting of first claw 25A into second
recess 18A. Moreover, in an outer side surface of second
suction tool 20, first fitting mouth 28 is disposed which
serves as a second to-be-engaged part. Furthermore, on
the front surface of second suction tool 20, second pro-
jection 29 is disposed.

[0043] As shown in FIGS. 8 to 10, third suction tool 30
includes upper member 31 that forms the upper surface
and the side surfaces of third suction tool 30, and lower
member 32 that forms the lower surface of third suction
tool 30.

[0044] In lower member 32 configuring the lower sur-
face of third suction tool 30, third suction port 30a is dis-
posed along the direction of the length of third suction
tool 30. Third suction port 30a allows the upper and lower
surfaces of third suction tool 30 to communicate with each
other, and communicates with second suction port 20a
in the state where second suction tool 20 is attached to
third suction tool 30. Moreover, in a rear portion of the
lower surface of third suction tool 30, roller 33 for travel-
ling is rotatably disposed (see FIG. 3).

[0045] Into third suction tool 30, there are integrated
second brush 34 to rake up the dust on the surface to be
cleaned, and lip 35 to prevent the dust on the surface to
be cleaned from escaping toward a rear portion of third
suction tool 30. Moreover, in the upper surface of third
suction tool 30, operation lever 36 is disposed that is
rotatably held by third suction tool 30. Second brush 34
is disposed, movably in the up-and-down direction, for-
ward of third suction port 30a. Lip 35is disposed, movably
in the up-and-down direction, backward of third suction
port 30a. Moreover, second brush 34 and lip 35 are con-
figured to protrude from the inside of third suction tool 30
to the outside of third suction tool 30, by the operation of
operation lever 36 by the user.

[0046] In the substantially-central part of upper mem-
ber 31 configuring the upper surface of third suction tool
30, fourth recess 37 is disposed to which second suction
tool 20 is detachably attached. Moreover, in both the left
and right sides of fourth recess 37, fifth recesses 38 are
disposed into which first brushes 23 disposed on the low-
er surface of second suction tool 20 are inserted.
[0047] In a front portion of fourth recess 37, second
fitting mouth 39 is disposed into which second projection
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29 disposed in second suction tool 20 is fitted. In a rear
portion of fourth recess 37, first ribs 40 for positioning are
disposed. In addition, in the substantially-central part of
fourth recess 37, cross-shaped second rib 41 for posi-
tioning is disposed.

[0048] Second suction tool 20 is such that the front
portion of second suction tool 20 is positioned inside
fourth recess 37 when second projection 29 fits into sec-
ond fitting mouth 39. Moreover, Second suction tool 20
is such that the rear portion of second suction tool 20 is
positioned inside fourth recess 37, when second rib 41
fits into second suction port 20a and the rear end portion
of second suction tool 20 comes in contact with first ribs
40.

[0049] As shown in FIGS. 8 to 10, in a rear portion of
third suction tool 30, first operation part 42 and second
operation part 48 are respectively rotatably disposed.
First operation part 42 is one for disengaging first suction
tool 10 from second suction tool 20. Second operation
part 48 is one for disengaging second suction tool 20
from third suction tool 30.

[0050] As shown in FIG. 11, first operation part 42 in-
cludes first press part 43, release part 44, and first arm
45, First press part 43 is disposed to be operable from
the outside. Release part 44 disengages first suction tool
10 from second suction tool 20, and pushes up and lifts
first suction tool 10. First arm 45 connects first press part
43 to release part 44.

[0051] Moreover, as shown in FIG. 8, release part 44
is configured to protrude from a rear portion of the upper
surface of third suction tool 30. First operation part 42 is
rotatably held by third suction tool 30 by means of first
pivotal-support part 46 disposed in a lower portion of first
arm 45. First operation part 42 is biased upward by first
spring 47.

[0052] Asshownin FIG. 11, second operation part 48
includes second press part 49, push-up part 50, second
arm 51, and extended part 52.

[0053] Moreover, as shown in FIG. 8, second press
part49is disposedto be operable from the outside. Push-
up part 50 pushes up and lifts second suction tool 20.
Second arm 51 connects second press part 49 to push-
up part 50. Extended part 52 is extended upward from
second arm 51. Push-up part 50 is configured to protrude
from the rear portion of the upper surface of third suction
tool 30.

[0054] In the upper end portion of extended part 52,
second claw 53 is disposed which serves as a second
engaging part to engage with first fitting mouth 28. Sec-
ond claw 53 is configured to protrude from a side surface
of the rear portion of third suction tool 30 (FIG. 9).
[0055] Asshownin FIG. 11, second operation part 48
is rotatably held by third suction tool 30 by means of sec-
ond pivotal-support part 54 disposed in a lower portion
of second arm 51. Second operation part 48 is biased
downward by second spring 55.

[0056] Second suction tool 20 is held by third suction
tool 30 through the fitting of second claw 53 into first fitting
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mouth 28. Moreover, second suction tool 20 is configured
to be removable from third suction tool 30 by releasing
the fitting between first fitting mouth 28 and second claw
53.

[0057] Hereinafter, operations and functions of the
thus-configured suction tool for an electric vacuum clean-
er will be described, with reference to FIGS. 1 to 3, and
11 to 15.

[0058] FIG. 12 is a partial cross-sectional view of suc-
tion tool 2 for an electric vacuum cleaner, according to
the first embodiment of the present invention, in a state
where first suction tool 10 has been disengaged from
second suctiontool 20. FIG. 13is a partial cross-sectional
view of suction tool 2 for an electric vacuum cleaner, in
a state where first suction tool 10 is being removed. FIG.
14 is a partial cross-sectional view of suction tool 2 for
an electric vacuum cleaner, in a state where second suc-
tion tool 20 has been disengaged from third suction tool
30. FIG. 15 is a partial cross-sectional view of suction
tool 2 for an electric vacuum cleaner, in a state where
second suction tool 20 is being removed.

[0059] First, a case will be described where the user
cleans dust on a surface to be cleaned through the use
of third suction tool 30, with hose 4 and extension pipe
3 being coupled with cleaner body 1, with reference to
FIGS. 1 to 3, and 11. In this case, before cleaning the
dust on the surface to be cleaned, the user couples both
first suction tool 10 and second suction tool 20 to third
suction tool 30, and couples extension pipe 3 to coupling
part 12 of first suction tool 10.

[0060] When the user starts to operate cleaner body 1
for cleaning the dust on the surface to be cleaned, the
electric blower (not shown) generates suction air. Upon
generation of the suction air by the electric blower (not
shown), the duston the surface to be cleaned is suctioned
from third suction port 30a disposed in the lower surface
of third suction tool 30.

[0061] In the state where both first suction tool 10 and
second suction tool 20 are coupled with third suction tool
30, third suction port 30a communicates with both second
suction port 20a disposed in the lower surface of second
suction tool 20 and first suction port 10a disposed in first
suction tool 10.

[0062] Therefore, the dust suctioned from third suction
port 30a is suctioned into suction part 11 of first suction
tool 10, via second suction port 20a and first suction port
10a. The dust suctioned into suction part 11 of first suc-
tion tool 10 is in turn suctioned into cleaner body 1, via
connection part 13, coupling part 12, extension pipe 3,
and hose 4, and is then collected in the dust collecting
part (not shown) disposed in cleaner body 1.

[0063] Next, a case will be described where the user
cleans dust on a surface to be cleaned through the use
of first suction tool 10, with reference to FIGS. 12 and
13. In this case, the user can remove only first suction
tool 10 from the state where both first suction tool 10 and
second suction tool 20 are coupled with third suction tool
30, by pushing down and lowering first press part 43 of
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first operation part 42.

[0064] Since first press part 43 and release part 44 are
connected to each other via first arm 45, the pushing
down and lowering of first press part 43 of first operation
part 42 causes first arm 45 to rotate around first pivotal-
support part 46, which results in lifting-upward of release
part 44 (FIG. 12).

[0065] Thus-lifted-upward release part 44 comes in
contact with contactpart 27A (see FIG. 6) disposed below
first claw 25A of second suction tool 20, which causes
theinner side surface of the rear portion of second suction
tool 20 to be curved toward the outside of second suction
tool 20 (FIG. 12). With this operation, the fitting between
first claw 25A and second recess 18A are released, and
first suction tool 10 is lifted upward (FIG. 13). This allows
only first suction tool 10 to be removed from the state
where both first suction tool 10 and second suction tool
20 are attached to third suction tool 30.

[0066] In this case, since slit 26 is disposed (FIG. 6)
forward of first claw 25A, of the inner side surface of sec-
ond suction tool 20, only the part where first claw 25A is
disposed can be curved to release the fitting between
first claw 25A and second recess 18A. Therefore, it is
possible to easily disengage first suction tool 10 from
second suction tool 20.

[0067] Moreover, when first suction tool 10 is coupled
with second suction tool 20, the coupling of first suction
tool 10 with second suction tool 20 can be performed by
fitting first projection 24 into first recess 17 and fitting first
claw 25A into second recess 18A.

[0068] Next, a case will be described where the user
cleans dust on a surface to be cleaned through the use
of second suction tool 20, with reference to FIGS. 14 and
15. In this case, by pushing down and lowering second
press part 49 of second operation part 48, the user can
remove second suction tool 20 from third suction tool 30,
with second suction tool 20 remaining coupled with first
suction tool 10.

[0069] Since second press part 49, push-up part 50,
and second claw 53 are connected to each other via sec-
ond arm 51, the pushing down and lowering of second
press part 49 causes second arm 51 to rotate around
second pivotal-support part 54, which results in releasing
of the fitting between second claw 53 and first fitting
mouth 28. Moreover, push-up part 50 pushes up and lifts
second suction tool 20. This allows second suction tool
20 to be removed from third suction tool 30, with second
suction tool 20 remaining coupled with first suction tool
10.

[0070] Moreover, when second suction tool 20 is cou-
pled with third suction tool 30, second projection 29 is
fitted into second fitting mouth 39, second rib 41 is fitted
into second suction port 20a, and the rear end portion of
second suction tool 20 is caused to comes in contact with
first ribs 40. This configuration allows the positioning of
second suction tool 20 relative to third suction tool 30
and allows the fitting between second claw 53 and first
fitting mouth 28, which results in the coupling of second
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suction tool 20 with third suction tool 30.

[0071] In the embodiment as described above, when
the user cleans the dust on the surface to be cleaned
through the use of first suction tool 10, only the operation
of first operation part 42 allows the easy release of the
fitting between second recess 18A disposed in first suc-
tion tool 10 and first claw 25A disposed in second suction
tool 20.

[0072] Moreover, when the user cleans the dust on the
surface to be cleaned through the use of second suction
tool 20, only the operation of second operation part 48
allows the easy release of the fitting between first fitting
mouth 28 disposed in second suction tool 20 and second
claw 53 disposed in second operation part 48.

[0073] In this way, it is possible to easily perform the
switchover among first suction tool 10, second suction
tool 20, and third suction tool 30, resulting in improved
ease of use for the user.

[0074] Moreover, first operation part 42 and second
operation part 48 are disposed, in the rear portion of third
suction tool 30, to be operable from the outside. There-
fore, the user is able to operate first operation part 42 or
second operation part 48 by a simple action such as, for
example, stepping on first operation part 42 or second
operation part 48 with user’s foot, which results in further
improved ease of use for the user.

[0075] In addition, first operation part 42 and second
operation part 48 are biased by first spring 47 and second
spring 55, respectively. Accordingly, first operation part
42 and second operation part 48 can return automatically
to their respective original positions, after the operations
thereof. Consequently, after user’s operation of first op-
eration part 42 and second operation part 48, there is no
need for returning first operation part 42 and second op-
eration part 48 to their respective original positions with
user’s hand, foot, or the like, which results in further im-
proved ease of use for the user.

[0076] Furthermore, when first suction tool 10 is cou-
pled with second suction tool 20, first projection 24 dis-
posed in second suction tool 20 is fitted into first recess
17 disposed in first suction tool 10, and also first claw
25A disposed in second suction tool 20 is fitted into sec-
ond recess 18A disposed in first suction tool 10. Since
this allows first suction tool 10 to be coupled with second
suction tool 20, it is possible to reliably holed first suction
tool 10 in second suction tool 20 with the simple config-
uration.

[0077] Inaddition, when second suction tool 20 is cou-
pled with third suction tool 30, second projection 29 is
fitted into second fitting mouth 39, second rib 41 is fitted
into second suction port 20a, and the rear end portion of
second suction tool 20 is caused to come in contact with
first ribs 40. This configuration allows the positioning of
second suction tool 20 inside third suction tool 30. Fur-
thermore, since second suction tool 20 can be coupled
with third suction tool 30 by fitting second claw 53 into
first fitting mouth 28, it is possible to reliably hold second
suction tool 20 inside third suction tool 30 with the simple
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configuration.

[0078] Moreover,firstoperation part42 notonly releas-
es the fitting between first suction tool 10 and second
suction tool 20, but also pushes up and lifts first suction
tool 10. With this configuration, it is possible to reliably
disengage first suction tool 10 from second suction tool
20. Consequently, it is possible to sufficiently prevent first
suction tool 10 from being forcibly removed from second
suctiontool 20 with first suction tool 10 remaining coupled
with second suction tool 20, and thereby to prevent a
possible breakage of first suction tool 10, second suction
tool 20, or first operation part 42. This allows improved
safety.

[0079] Furthermore, second operation part 48 not only
releases the fitting between second suction tool 20 and
third suction tool 30, but also pushes up and lifts second
suction tool 20. With this configuration, it is possible to
reliably disengage second suction tool 20 from third suc-
tion tool 30. Consequently, it is possible to sufficiently
prevent second suction tool 20 from being forcibly re-
moved from third suction tool 30 with second suction tool
20remaining coupled with third suction tool 30, and there-
by to prevent a possible breakage of second suction tool
20, third suction tool 30, or second operation part 48.
This allows improved safety.

(SECOND EXEMPLARY EMBODIMENT)

[0080] Next, descriptions will be made of suction tool
92 for an electric vacuum cleaner according to a second
embodiment of the present invention. FIG. 16 is a partial
cross-sectional view of suction tool 92 for an electric vac-
uum cleaner, according to the second embodiment of the
invention. Note that parts the same as or corresponding
tothose describedin the firstembodiment are designated
with the same numerals and symbols, and explanations
thereof are omitted.

[0081] As shown in FIG. 16, in suction tool 92 for an
electric vacuum cleaner, first suction tool 10 is equipped
with first claw 25B serving as a first engaging part, slit 26
(not shown), and contact part 27B. Moreover, second
recess 18B serving as a first to-be-engaged part is dis-
posed in second suction tool 20, at the position corre-
sponding to first claw 25B. Note that the configurations
of first claw 25B, second recess 18B, and contact part
27B are the same as those of first claw 25A, second
recess 18A, and contact part 27A, respectively.

[0082] Moreover, release part 44 disposed in first op-
eration part 42 is extended to the second operation part
48 side. Release part 44 is configured to disengage first
suction tool 10 from second suction tool 20.

[0083] Comparison of suction tool 92 for an electric
vacuum cleaner with suction tool 2 for an electric vacuum
cleaner described in the first embodiment, shows a dif-
ference between them in the following point: In suction
tool 92 shown in FIG. 16, first claw 25B, second recess
18B, and contact part 27B are formed on the left side as
viewed from the front, and release part 44 as well is ex-
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tended to the left side as viewed from the front.

[0084] Hereinafter, operations and functions of thus-
configured suction tool 92 for an electric vacuum cleaner
will be described.

[0085] First, suppose a case where a user cleans dust
on a surface to be cleaned through the use of first suction
tool 10. In this case, the user is able to remove only first
suction tool 10 from the state where first suction tool 10
and second suction tool 20 are coupled with third suction
tool 30, by pushing down and lowering first press part 43
of first operation part 42.

[0086] First press part 43 and release part 44 are con-
nected to each other via first arm 45. Therefore, when
first press part 43 of first operation part 42 are pushed
down and lowered, first arm 45 rotates around first piv-
otal-support part 46 to lift release part 44 upward. Thus-
lifted-upward release part 44 comes in contact with con-
tact part27B disposed below first claw 25B, which causes
first suction tool 10 to be curved toward the inside of first
suction tool 10. This releases the fitting between first claw
25B and secondrecess 18B, and also allows the pushing-
up and lifting of first suction tool 10. Accordingly, it is
possible to remove only first suction tool 10 from the state
where first suction tool 10 and second suction tool 20 are
attached to third suction tool 30.

[0087] Also in the embodiment as described above,
when the user cleans the dust on the surface to be
cleaned through the use of first suction tool 10, only the
operation offirst operation part42 allows the easy release
of the fitting between second recess 18B disposed in first
suction tool 10 and first claw 25B disposed in second
suction tool 20.

[0088] Moreover, in acase where the user cleans dust
on a surface to be cleaned through the use of second
suction tool 20, only the operation of second operation
part 48 allows the easy release of the fitting between first
fitting mouth 28 disposed in second suction tool 20 and
second claw 53 disposed in second operation part 48, in
the same manner as for the first embodiment described
above. Accordingly, it is possible to easily perform the
switchover among first suction tool 10, second suction
tool 20, and third suction tool 30, resulting in improved
ease of use for the user.

[0089] Although suction tools 2 and 92 for electric vac-
uum cleaners have been described up to this point, the
aforementioned configurations are not to be construed
as limitations of suction tools for electric vacuum cleaners
according to the present invention.

[0090] FIG. 17 is a partial cross-sectional view of an-
other suction tool 82 for an electric vacuum cleaner, ac-
cording to the second embodiment of the invention. In
FIG. 17 as well, constituent elements the same as or
corresponding to the aforementioned ones are designat-
ed with the same numerals and symbols, and explana-
tions thereof are omitted.

[0091] In this example, the major configuration of suc-
tion tool 82 for an electric vacuum cleaner is in common
with those of aforementioned suction tools 2 and 92 for
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electric vacuum cleaners except in that soft member 58
is disposed on each of first end 56 in the outer side of
the lower surface of first operation part 42 and second
end 57 in the outer side of the lower surface of second
operation part 48.

[0092] Suppose acasewhere either first operation part
42 or second operation part 48 is pushed down and low-
ered, and the surface to be cleaned is in contact with first
end 56 in the outer side of the lower surface of first op-
eration part 42 or second end 57 in the outer side of the
lower surface of second operation part 48, respectively.
Even in such the case, soft member 58 is disposed on
each of first end 56 in the outer side of the lower surface
of first operation part 42 and second end 57 in the outer
side of the lower surface of second operation part 48.
[0093] With this configuration, it is possible to suffi-
ciently prevent the surface to be cleaned from being
scratched by either first end 56 in the outer side of the
lower surface of first operation part 42 or second end 57
in the outer side of the lower surface of second operation
part 48.

[0094] In addition, during the operation by the user of
either first operation part 42 or second operation part 48,
soft member 58 is in contact with the surface to be
cleaned, which can prevent third suction tool 30 from
moving. Accordingly, the user is able to stably operate
first operation part 42 or second operation part 48, re-
sulting in improved ease of use for the user.

[0095] FIG. 18 is a cross-sectional view illustrating a
configuration of further another suction tool 72 foran elec-
tric vacuum cleaner, according to the second embodi-
ment of the invention.

[0096] In this example, the major configuration of suc-
tion tool 72 for an electric vacuum cleaner is in common
with those of the aforementioned suction tools 2 and 92
for electric vacuum cleaners exceptin that first seal mem-
ber 59 is disposed, between first suction tool 10 and sec-
ond suction tool 20, which is configured with a soft ma-
terial having high wear resistance.

[0097] First seal member 59 may be disposed at the
perimeter of first suction port 10a of first suction tool 10,
or may be disposed at a portion, in contact with first suc-
tion port 10a, of second suction tool 20. With this config-
uration, it is possible to further efficiently prevent an air
leakage from between first suction tool 10 and second
suction tool 20, with first suction tool 10 being attached
to second suction tool 20. This allows improved suction
force of electric vacuum cleaner 100.

[0098] In addition, by disposing first seal member 59
in first suction tool 10, itis possible to prevent the surface
to be cleaned from being scratched due to the contact
between the surface and the end portion of first suction
port 10ain the to-be-cleaned surface side, when the user
uses only first suction tool 10 to clean the dust on the
surface to be cleaned.

[0099] Moreover, as shown in FIG. 18, second seal
member 60 may be disposed, between second suction
tool 20 and third suction tool 30, which is configured with
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a soft material having high wear resistance. Second seal
member 60 may be disposed at the circumference of
second suction port 20a disposed in second suction tool
20, or may be disposed at a portion, in contact with sec-
ond suction port 20a, of third suction tool 30. With this
configuration, it is possible to further efficiently prevent
an air leakage from between second suction tool 20 and
third suction tool 30, with second suction tool 20 being
attached to third suction tool 30. This allows improved
suction force of electric vacuum cleaner 100.

[0100] Furthermore, in the case where second seal
member 60 is disposed in second suction tool 20, when
the user cleans the dust on the surface to be cleaned
through the use of second suction tool 20, it is possible
to preventthe surface to be cleaned from being scratched
due to the contact between the surface and the end por-
tion of second suction port 20a in the to-be-cleaned sur-
face side.

[0101] As described above, in suction tools 2, 72, 82,
and 92 for electric vacuum cleaners, for using each of
the tools with first suction tool 10 being removed from
second suction tool 20, only the operation of first opera-
tion part 42 allows the disengagement of first suction tool
10 from second suction tool 20. Moreover, for using each
of the tools with second suction tool 20 being removed
from third suction tool 30, only the operation of second
operation part 48 allows the disengagement of second
suction tool 20 from third suction tool 30. Therefore, it is
possible to easily perform the switchover among first suc-
tion tool 10, second suction tool 20, and third suction tool
30, resulting in improved ease of use for the user.
[0102] Moreover, in the embodiments, the cases have
been exemplified where both first operation part 42 and
second operation part 48 are disposed in third suction
tool 30; however, the present invention is not limited to
the cases. For example, at least one of first operation
part 42 and second operation part 48 may be disposed
in third suction tool 30.

[0103] With this configuration, the user is able to op-
erate, by a simple action, the at least one of first operation
part 42 and second operation part 48, thereby allowing
the ease-of-use suction tool for an electric vacuum clean-
er.

[0104] Furthermore, in the embodiments described
above, the cases have been exemplified where both first
operation part 42 and second operation part 48 are dis-
posed in the rear portion of third suction tool 30; however,
the present invention is not limited to the cases. For ex-
ample, at least one of first operation part 42 and second
operation part 48 may be disposed in the rear portion of
third suction tool 30.

[0105] With this configuration, the user is able to op-
erate, by a simple action, the at least one of first operation
part 42 and second operation part 48, thereby allowing
the ease-of-use suction tool for an electric vacuum clean-
er.

[0106] In addition, in the embodiments described
above, the cases have been exemplified where first claw
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25A serving as the first engaging part is disposed in the
second suction tool 20 side and second recess 18A serv-
ing as the first to-be-engaged part is disposed in the first
suction tool 10 side; however, the present invention is
not limited to the cases. For example, in one of first suc-
tion tool 10 and second suction tool 20, first claw 25A
and 25B may be disposed which serve as the first en-
gaging part that detachably engages first suction tool 10
with second suction tool 20. In the other one, second
recess 18A and second recess 18B may be disposed, at
the positions corresponding to the first engaging part,
which serve as the first to-be-engaged part that engages
with the first engaging part.

[0107] With this simple configuration, it is possible not
only to reliably engage first suction tool 10 with second
suction tool 20, but also to disengage first suction tool 10
from second suction tool 20 by only the operation of first
operation part 42, which allows the ease-of-use suction
tool for an electric vacuum cleaner.

[0108] Moreover,inthe embodiment described above,
the case has been exemplified where both first seal mem-
ber 59 and second seal member 60 are formed of the
soft material having high wear resistance; however, the
present invention is not limited to the case. For example,
at least one of first seal member 59 and second seal
member 60 may be formed of the soft material having
high wear resistance.

[0109] With this configuration, it is possible to prevent
degradation due to wear of the at least one of first seal
member 59 and second seal member 60, which allows
the suction tool for an electric vacuum cleaner with high
durability.

[0110] Furthermore, in the embodiment described
above, the configuration has been exemplified where soft
members 58 are disposed on both end portions of first
operation part42 and second operation part48; however,
the presentinvention is not limited to the exemplified con-
figuration. For example, the configuration may be such
that the soft material is disposed at the end portion of at
least one of first operation part 42 and second operation
part 48.

[0111] With this configuration, even when the at least
one of first operation part 42 and second operation part
48 comes in contact with the surface to be cleaned, itis
possible to prevent the surface to be cleaned from being
scratched by the at least one of first operation part 42
and second operation part 48.

INDUSTRIAL APPLICABILITY

[0112] As described above, the suction tools for elec-
tric vacuum cleaners and the electric vacuum cleaners
equipped with the tools according to the presentinvention
can provide the exceptional advantage that the switcho-
ver amond first suction tool, second suction tool, and third
suction tool can be easily performed.

[0113] This allows improved ease of use for a user;
therefore, the invention is useful for home-use electric
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vacuum cleaners, industrial electric vacuum cleaners,
and the like which are equipped with suction tools for
electric vacuum cleaners.

REFERENCE MARKS IN THE DRAWINGS

[0114]

1 cleaner body

1a suction port

2,72,82,92 suctiontoolforan electric vacuum clean-
er

3 extension pipe

4 hose

5 at-hand holding part

6 coupling pipe

7 wheel

8 caster

10 first suction tool

10a first suction port

11 suction part

12 coupling part

13 connection part

14 first reinforcing rib

15 first rotation-restriction part

16 second rotation-restriction part

17 first recess

18A, 18B secondrecess (firstto-be-engaged part)

20 second suction tool

20a second suction port

21 third recess

22 second reinforcing rib

23 first brush

24 first projection

25A, 25B first claw (first engaging part)

26 slit

27A, 27B contact part

28 first fitting mouth (second to-be-en-
gaged part)

29 second projection

30 third suction tool

30a third suction port

31 upper member

32 lower member

33 roller

34 second brush

35 lip

36 operation lever

37 fourth recess

38 fifth recess

39 second fitting mouth

40 first rib

41 second rib

42 first operation part

43 first press part

44 release part

45 first arm

46 first pivotal-support part



17

47 first spring

48 second operation part

49 second press part

50 push-up part

51 second arm

52 extended part

53 second claw (second engaging part)

54 second pivotal-support part

55 second spring

56 first end

57 second end

58 soft member

59 first seal member

60 second seal member

100 electric vacuum cleaner

Claims

1. Asuction tool for an electric vacuum cleaner, the tool
comprising:

a first suction tool including a first suction port
for suctioning dust;

a second suction tool including a second suction
port communicating with the first suction port,
the second suction tool being detachably en-
gaged with the first suction tool;

a third suction tool including a third suction port
communicating with the second suction port, the
third suction tool being detachably engaged with
the second suction tool;

afirstoperation part for disengaging the first suc-
tion tool from the second suction tool; and

a second operation part for disengaging the sec-
ond suction tool from the third suction tool.

2. The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein at least one of the first
operation part and the second operation part is dis-
posed in the third suction tool.

3. The suction tool for an electric vacuum cleaner ac-
cording to claim 2, wherein the first operation part
and the second operation part are disposed in a rear
portion of the third suction tool.

4. The suction tool for an electric vacuum cleaner ac-

cording to claim 1, wherein

a first engaging part is disposed in one of the first
suction tool and the second suction tool, the first en-
gaging part detachably engaging the first suction tool
with the second suction tool, and

a first to-be-engaged part is disposed in the other
one of the first suction tool and the second suction
tool, ata position corresponding to the first engaging
part, the first to-be-engaged part engaging with the
first engaging part.
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5.

10.

1.

12.

13.

18

The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein

a second engaging part is disposed in the second
operation part, the second engaging part detachably
engaging the second suction tool with the third suc-
tion tool, and

a second to-be-engaged part is disposed in the sec-
ond suction tool, at a position corresponding to the
second engaging part, the second to-be-engaged
part engaging with the second engaging part.

The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein the first operation part
disengages thefirst suction tool from the second suc-
tion tool, and pushes up and lifts the first suction tool.

The suction tool for an electric vacuum cleaner ac-
cording toclaim 1, wherein the second operation part
disengages the second suction tool from the third
suction tool, and pushes up and lifts the second suc-
tion tool.

The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein a first seal member is
disposed between the first suction tool and the sec-
ond suction tool.

The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein a second seal member
is disposed between the second suction tool and the
third suction tool.

The suction tool for an electric vacuum cleaner ac-
cording to claim 8, wherein the first seal member is
formed of a soft material having high wear resist-
ance.

The suction tool for an electric vacuum cleaner ac-
cording to claim 9, wherein the second seal member
is formed of a soft material having high wear resist-
ance.

The suction tool for an electric vacuum cleaner ac-
cording to claim 1, wherein a soft material is disposed
on an end portion of at least one of the first operation
part and the second operation part.

An electric vacuum cleaner, comprising:

a cleaner body including an electric blower for
generating suction air; and

the suction tool for an electric vacuum cleaner
according to any one of claims 1 to 12.
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