DESCRIPTION
VACUUM CLEANER

Technical‘Fie;d

The present invention relates to a vacuum cleaner in
which exhaust air is not discharged out of a cleaner main
body but is returned into a suction port body to be thus

circulated.

Background Art

As thé vacuum cleaner of tﬁis type, for example, one
shown in Fig. 18 has been disclosed (see Japanese Utility
Model Pﬁblication No. Sho 39-36553). .

Referring to Fig. 18, reference numerél 1 designates
. @ cleaner main body; 2 is a filter disposed in the cleaner
main body 1; 3 is a dust collecting chamber formed in the
filter 2; 4 is an electric fan disposed in the cleaner main
body i in such a manner that the sucﬁion side thereof is
communicated to the dust collecting chamber 3; 5 is a
suction side qonnecting port provided in the cleaner main
body 1 in such a-manner as to be communicated to the dust
collecting chamber 3; 6 is an exhaust side connécting port
provided in the cleaner main body 1 in sﬁch a manner as to

be communicated to the exhaust side of the vacuum cleaner 1.



A suction port body 7 is .connected to the cleaner main body
1 via a hose and a cbnnecting pipe 8.

The suction port bodf 7 has an exhaust air passage 9
for blowing exhaust air from the front side to tﬁe
underside of a suction port 7a, and a suction air passage
10 for-sucking dust sucked from the suction port 7a. The
connecting pipe 8.has an inner/outgr duel structure of én
inner pipe 8a and'an'oute: pipe 8b. A suction air passage
11 in the inner pipe Sa is communicated to the suction side
connecting port 5 and the suction air passége 10, and an
exhaust air passage 12 betwéen the inner pipe 8a and the
outer pipe 8b is communicated to the exhaust side
connecting_port 6.and the exhausf air passage 9.

In such a ;;cuum cleaner, dust sucked together with
air from the suction port 7a i; sucked in the dust
collecting chamber 3 via the suction air passages 10 and 11
and is caught by the filfer 2. On the other hand, the air
cleaned by the filter 2 is guided in the exhaust air
passage 9 via the electric fan 4 and the exhaust air
passage 12 and is blown to the underside of the suction
port 7a. The air blows dust on a cleaning plane 13 on the
suction port 7a side. The dust thus blown is sucked again
in the suction air passage 10. The air is thus circulated.

Vacuum cleaners shown in Fig. 19 (see Japanese

Patent Laid-open No. Sho 50—97269) and Fig. 20 (Japanese



Patent Laid-open No. Sho 51-95266) are configured as such
when an electfic fan 515 in a cleaner main body 514 is
operated, a suction negative pressure caused by operation
of the electric fan 515 is applied to a suction port body
518'via a dust collecting chamber 516 in the cleaner main
body 514 and a suction pipe 517, to suck dust together with
air from the suction port body 518. The dust sucked in the
suction port body 518 is sucked in_the dust collecting
chamber 516 via the suction pipe 517 aﬂd is caﬁght by a
filteﬁ.519. The air‘dleaned by the filter 519 is exhausted
in an exhaust chamber 520 disposed behind the electric fan
515, and is guided in the suction port body 518lvia an
exhaust pipe 521. The air thus guided.is 5lown.up and
sucked fogether with dust on a cleaning plane 522 in the
sucﬁion port body-518. ‘The air is thus circulated
(refluxed). |

Ihcidentally, the Qaduum cleaner shown in Fig. 18
has a comnecting structure that the end surfaces of the
connecting ends of the connecting.pipe 8 and the suction
port body 9 are butted to each other. In order to enhance
airtightness of the butted portion between the end_surfaces
of the connecting ends of the connecting pipe 8 and the
suction port body 9, flanges of both the connecting ends
are rigidly fixed to each other over the entire periphery

via C-shaped fixtures F.



Such a structure, however, has a problem. Since the
thickness of each Qf'the end surface portions of the
connecting ends of the connecting pipe 8 and the suction
port body 9 is small, it is very difficult to simply ensure
airtightness, ana further the suction port body 7 cannot
replacéd by another suction device or cannot be, if it
'fails, exchénged for a new one. |

-The vacuum cleangr showh in Fig. 18 has anothef
problém. Since the vacuum cleaner shown in Fig. 18 is
configured sucﬁ.that the suction air passage 11 and the |
exhaust air passage.lz are provided in the connecting pipe
8 having the inner/outer duel étructure, it is impossible
to rémove the exhaust air passage 12 from the suction port
body 9 and separate it from the suction air passage 11, and
use the separated exhaust air passage 12 for blow of dust
on the cleaning plane. The vacuum cleaners shown in Figs.
19 and 20 has a problem. Since the vacuum cleaners are
configured such that the sﬁgtion pipe 517 and the exhaust
pipe 521 are juxtaposed and inteérated with each other, it
ié impossible to separate the exhaust pipe 521 from the
suction pipe 517 énd the suction port bod& 518, and use the-
separated exhaust pipe 521 for blow of dust on the cleaning
plane.

Thé vacuum cleaner shown in Fig. 18 has also an

inconvenience. Since a fan 14 rotated by exhaust air from
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the exhéﬁst air passage 12 is provided in the suction port
body 7 and the fan 14 is configured such that brushes 16
are rotated via a pulley mechanism, the connecting pipe 8
is not provided with a handling side operating portion for
~ operating the turn-on/off of the fan 14 and the electric
fan 4. |
On the other hand, there is known a vacuum cleaner
of a type in which a flexible hose having a spirally
_corrﬁgated structure extends from a cleaner main body, and
a handling-side operating portion for controlling an.
electric fan is provided at.the leading end portion of the
hose. |
| A.suction port body is connected to the end of the
hose via an extéension pipe, wherein the turn—on/off,_the )
output,.and the like of the electric fan can be controlled
by key-operation of the handlind side'operatiﬁg portion
while the suction port body is moved. In the conventional
vacuum cleaner of this'type, however, a 1éad wire and the
like extendihg from the cleaner main body to the handling
side operatinQ portion is spirally buried along an
accordion—likg outer peripheral portion of the hose.
Accordingly, if the above hose is épplied to the
vacuum cieaner shown in Fig. 18, there arises a problem
that since the lead wire is sﬁirally wound the hose, the

weight of the hose portion is not reduced and it takes a



lot of labor to manufacture the hose. Fﬁrther, if the lead
wire is provided in the suction air passage 11, there
occurs a problem that the sucked dust is3caugﬁt by the lead
wire and thereby the lead wire may be disconnected or the
suction air passage may be clogged with the sucked dust.

In view of the foregoing, the precent iﬁtention has
beén made, and a first object of the present invention is
to provide a vacuﬁm cleaner in which a suction port body is
temovably mounted to a cleaner main body or a ccnnécting
pipe; whereby the.suction port body can be replaced by
" another attachment.or can be, it fails; simply'exchangéd
for a new one.

A second object of the bresent invention is to
brovide a vacuum cleaner capable of separating a flexible
exhaust hose from a suction hose and using the exhaust hose
for blow of dust.

A third object of the present invention is to
ptovide a vacuum cleaner which is capable of. facilitating
wiring to a hancling side dperating portion, reducing the
weight of an electric wire diéposed for a pipe body having
a dual structure, and facilitating the manufacture of the
pipe body having a duel structure, and which is
pcrticularly characterized in that even when the electric
wire is disposed in the pipe body having a duel structure,

it does not cause clogging of the pipe body with dust,



being disconnected, and can freely follow the bending of

the pipe body.

Disclosﬁre of Invention

To achieve the first object, according to an
invention described in claim 1, there is providedla Qacuum
cleaner in which_a suction side of an electric fan
contained in a cleaner main body_is connected to a suction-
bort body via a suction air passage and an exhaust side of
the electric fan is connected to the suction port body via
an.exhaust air passaée, characterized in that

an air passage connecting portion for removably
connecting the sﬁction port body to the cleaner main body
is provided on the way of the both air passages.

To achieve the second object, according to an
-invention described in claim 7, there is provided a vacuum
cleaner in which a suction side of an electric fan
contained in a cleaner main body is connected to a suction
. port body via a sqction air passage and an exhaust side of
the electric fan ié connected to the suction port body via
an exhaust air passage, charaéterized in that

at least pa;t of the suctidn air passage and at
.least part of the exhaust air passage are respectively
formed by a flexible suction hose and a flexible exhaust

hose which are connected to the cleaner main body; and the



two hosés are separably juxtaposed and held.

To achievé the third object, according to an
invention deécribed in claim 12, there is provided a vacuum
cleaner characterized in that a pipe bbdy.for connecting a
‘cleaner main body including an.electric fan to a suction
port body has a suction air'passage for supplying Suction '
air from the suction port body‘intd the cleaner main body,
and an exhaust air passagé for circulating exhaust air from
the.eiectric fan into the suction poft.body; and a.portion
of the exhaust air passage extending from the cleaner main
body to a handling.siaé operating portion of the pipe body
for controlliné the electric fan is provided with a lead
. wire for controlling the electric fan by operation 6f the

handling side operating portion.

Function-

According to the invention described in claim 1,
having the above-described configuratioﬁ, since the air
passage connecting portion for remo#ably conneétfng the
suction port body to the cleaner main body is provided on
the way of the both air passages, the suction port body can
be. removably connected to the cleaner main body or the
connecting pipe. As a result,.the suction port body can be
replaced by anothér attachment or can be, if it fails,

simply exchanged for a new one.



According to the invention described in claim 7, at
least part of the suction air passage.and at least part of
'the-exhaust air passage are respectively formed bj a |
flexible suction hose and a flexible exhaust hose which are
connected to the cleaner main body, and the two hoses are
separably ju#taposed and held. Accordingly, the flexible
exhaust hose separated from the suction hose can be used
for blow of dust. - |

Accdrding to the invention described in claim 12, a
portion of fhe exhaust air passage extending from the
cleaner main body to a handling side operating portion of
the pipe body for controlling the electric fan is pfovided
with a lead wire for controlling the electric fan by
operation of the handling sidé dpérating portion. As a
result; since the exhaust air from whicH dust has been
already collected flows in the portibn of the exhaust air
. paésage extending from the cleaner main body to the
handling side ope;ating portion, it is possible to
eliminate an inconvenience that the dust is céught by £he
leading wire and thereby the exhaust air passage is clogged
with the entangled dust or the leading end is disconnected.
Further, by extgnding the-iead wire provided'in the exhaust
air passage nearly in line along the longitudinal direction
of the exhaust air passagé, it is possible to shorten the

length of the lead wire and reduce the weight of the lead



- 10 -

wire, and also facilitate the layout of the lead wire and
simplify the configuration of the pipe body and hence to
reduce the number of the manufacturing steps and the

manufacturing cost.

Brief Description of Drawings

Fig. 1 is a sectional view, taken on line A-A of Fig.
6, showing an éssential portion, that is, an air passage
connecting-pcrtion of a vacuum cleaner of the present
invention shown in Fig.”6;

Fig. 2 is a perspective view separately showing
essential poftions of a handling side connecting pipe and
an extension connecting pipe shown in Fig. 1;

Fig. 3 is a sectional view taken on lines B-B and C-
C of Fig. ;- |

Fig. 4 is an enlarged view of an insertion-fitting
poftion between outer pibes'shown.in Fig. 1;

Fig. 5 is an enlarged view of an insertion-fitting
portion between inner pipes shown in Fig{ll;

Fig. 6 is é perspective view of the'extérnél
appearance of the vacuum cleaner ha&ing the configuration
shown in Figs. 1 to 5;

Fig. 7 is a view illustrating air passages of the
vacuum cleaner shown in Fig. 6;

Fig. 8 is a schematic view illustrating air passages
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of a vacuum cleaner according to a secoﬁd embodiment;
| Fig. 9 is a perspective view of the external
appearance of the vacuum cleaner shown in Fig. §;

Fig..lo is a perspective view partially showing a
suction hose and an exhaust hose separated from a handliﬁg
side pipe shown in Figs. 8 and 9;

Fig. il is an enlarged view illustrating the_leading
ends of the hoses Shown in Fig. 10;

| Fig. 12 is a sectional view, taken on line D-D of
Fig. 13(a), illustrating coﬁnection between the handling
side pipe and the suction and exhaust hoses shown in Fig.
9; |

Fig.-13(a).is é sectional view taken on lines.A—A
and B-B of Fig. 12, and Fig. 13(b) is a sectional view
taken on line C-C of Fig. 12;

Fig. 14 is a view illustratiﬁg another example of
holding the suction and exhaust hoses in-the second
emboaiment; |

Fig. 15 is a sectional viéw showing the
configuration of hoses in a third'embodiment;

Fig. 16 is a view illustrating the connecfing state
between a éuétion-passage and an exhaust passage of a
circulating type vacuum cleaner according to the third.
embodiment; \

Fig. 17 is a perspective view showing the external
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appearance of the vacuum cleaner according to the third
embodiment;

Fig. 18 is a view illustrating one éxample of a
prior art vacuum cleaner; |

Fig. 19 is a view iliustrating another example'of a
prigr art vacuum cleéner; and

Fig. 20 is a view.illusfrating a further example of

a prior art vacuum cleaner.

Eest Mode for Carrying Out.the Invention

Hereinafter, embodiments of the present invenfion
will be described with reference to Figs. 1 to 7.

[First Embodiment]

Reférring to Fig. 6, reference numeral 20 designates
a.cléanef main bédy of a vacﬁum cleaner; 21 is a dust
.collecfing hose (flexible connecting pipe) connected to the
éleaher main body 20; 22 is a handling Side'connecting pipe
(handling side pipe) fixed'at a leading end_ﬁortidn of the
dust collecting hosé-21; 23 and 23’ are conhecting pipes.
for extension (extension pipes) connected in Series to the
hahdling side connecting pipe 22; and 24 is a suction port
body connected to fhe handling Side connecting pipe 22 via
the extension coﬁnécting pipes 23 and 23°’. |

As shown in Fié. 7, a dust collecting chamber 25 is

formed in a front portion of the cleaner main body 20, and
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a fan chamber 26 is formed in a rear portion of the dust
céllecting chamber 25. A paper pack filer 27 is disposed
as a dﬁst collecting filter in the dust'collectiné chamber
25,.and_an electric fan 28 with its suction side 28a
'_communicated to the dust colleétinq chamber 25 is disposed
in the.fan cHamber 26. Aﬁ exhéusﬁ port (exhaust side) 28b
of the electric:fén 28 is opened in a rear.portion of tﬁe
fan chamber 26, and the rear portion ofﬁthe fan chamber 26
is taken as an exhaust chamber 26b_separated from the dust
collecting chamber 25. An exhaust air passage 29 extendiﬁg
to a connecting poftién 21a,.connected to the cleaner'main
body 20, of the dust éolleCting hose 21 is formed in the
cleaner main body 20.

Tﬁe dust collecting hosé~21.has'an inner/outer duel
structure of an accordion-like inner flexible hose 30 and
an accordion-like outer fléxible hose 31 wﬁich are |
coaxially formed. A suction air passage 32 is formed in .
the ipner flexible hose 30, and an exhéust air passage 33
is formed between the flexible hoses 30 and 31.

The suction pert-body 24 has a suction port main
body 34 and a suction port body sidé connecting pipe 35
'mounted to the suction pdrt~main,body 34. A downwardly
ppened sqction_chamber 36 is formed in the suction port
main bédy 34. An exhaust air passage 37 COmmﬁnicated to

the front side of a suction port 36a at the lower end of
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- the suction chamber 36 is elso formed in the suction port
main body 34. The suction port body side connecting pipe
35 has an inner/outer duel structure of an inner pipe 35a
~ and an outer pipei35b wnich are coaxially formed. A |
suction air passage 38 communicated to the suction chamber
36 is formed in the inner pipe 35a, and an exhaust air |
passage 39 commnnicated to.the exhaust air passage 37 is
formed between the pipe-35a and 35b.

| Referring again to Fig. 6, an air paesage connecting
portion 40 for removably connecting the handling side
connecting.pipe 22 to the extension connecting pipe 23, a
eir.passage connecting poertion 41 for remofably.connecting
the extension connecting pipes 23 and 23’ to each other,
and a air passage connecting portion 42 for removably
connecting the extension connecting pipe 23’ to the suction
port bodf side connecting pipe 35 have the same strncture,
and therefore, only the air passage connecting portion 40 |
will be described with reference to Figs.'i to 5, and the
reference numerals of the air passage connecting portione
41 and 42 are appended in the form of 40 (41, 42) in the
figures and the explanation thereof is omitted. For the.
air-passage connecting portion 40 between the handling side
connecting pipe 22 and the extension connecting pipe 23,
the handling side connecting pipe 22 is taken as a first

connecting pipe and the extension connecting pipe 23 is
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taken as a second connecting pipe. For tbe air passage
connecting portion 41 between-thé extension connecting
pipes 23 and 23’, the éxtensidn cohnecting pipe 23 is'taken
as a first connecting pipe and the extension connecting
' pipe 23’ is taken as a second coﬁnécting pipe.' For the air
passage conﬁecting portion 42 between the extension
conneéting pipe 23'.aﬁd the suction port body side
connecting pipé 35, the extension connecting pipe 23' is
taken as a first connegting pipe and the suction port body
side connecting'pipe 35 is taken as a second connecting
pipe. |

As shown in Fig.ll, in the air passage connecting
portion 40, the hand;ihg side connecting'pipe (or the first
connecting pipe) 22 has an inner/outer duel structure in -
which an inner pipe 44 is coaxially disposed in an outer
pipe 43, and as shown in Fig. 2, the pipes 43 and 44 are
integrally joined to each other by a plurality 6f.¥ibs 45,
A suction air passage 46 is formed in the inner pipg 44 and
an exhaust air passage 47 is formed between the pipes 43
and 44. As shown in Figs. 1 and 2, a leading end'portion
44a of the'inner pipe 44 projects from the leading end of"
the outer pipe 43. As shown.in.Figs. 1 and 5, the inner
surface of the-leading end portion 44a has a taper hole 48
whose diameter is gradually extended toward the leading end

of the leading end portion 44a.
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In the air passagé connecting portion 40, thg
extension connecting pipe (or the seéond connecting pipe)
23 has an.inner/outer duel structure in which an inner pipe
50 is coaxially disposed—in an Outer.pipe 49, As shown in
Fig. 2, the pipes 49 and 50.are.integrally'jointed to each
other by a plurality of ribs 51. A suctioﬁ air paésage_52
is formed in the inner pipe 50 and an exhaust air passage
53 is.formed between the pipes 50 and 51.

| lThe leading end portion of the_outer pipe 49 has a
smgll—aiameter portion 49a. A stepped portion 54 is formed
at a base portioﬁ of.the small-diameter portion 4%a. The
small—diametér pértion 49a has an annularlholding groove 55
which is béened:outwardly and annularly extends in the
circumferential direction. An annular seal member 56 is
fitted in and held by the anﬁular holding groove 55. As
shown in Fig. 4, the annular seal member 56 is provided
with a lip portion 56a projecting from the énnular holding
groove 55. A 1eadihg.end poftion 50a of the inner pipe 50
is, as éhown in Fig.ll, positioned slightly inwardly from
the léading'end of ghe outer pipe 49. Furthe£( aé shown in
Figs. 1 énd 5, the outer surface of the leading end portion
50a has a taper outer surface 57 whose diameter is
gradually reduced toward the leading end of the leading end
portion 50a.

The handling side connecting pipe (or the first
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connecting. pipe) 22 and the extension conneciing pipe (or
the second connecting pipe) 23 are insertion—connected to
~ each other. |

Specifically, thé leading end portion 50a of the
inner pipe 50 is inserted in and connected to the leading
end portiqn 44a of the inner pipe 44.and the taper outer
surface 57 of the léading end portion 50a is taper—fifted
in the taper hole 48 of the leading end pbrtion 44a, and
simultaneously the small-diameter portion 49a of the oufer
pipe 49 is inserted in and connected to the leéding end
portion of fhe_outer pipé 43, fhe outside diameter of the.
~small-diameter portion 49a of the outer pipe 49 is formed
to be slightly smaller than the inside diameter of the
outer pipe 43, ahd a slight play (gapf 58 is formed between -
the smallfdiameter portion 49a and the outer pipe 43, Thé
lip portion 56a of the annular seal member 56 is brought
into_elastic—gcntact.with the inner surface éf the outer
pipe 43 to air-tightly seal the gap between the small-
diameter portion 49a-and the outer pipe 43. Accordingly,
even if there are slight dimensiqnal variations in outside
and inside diameteis.of the pipes 43, 44, 49 and 50, it is
possible to easily connéct the inner pipes 44 and 50 to
each other and also connect the outer pipeé 43 and 49 to
each.other while ensuring the sufficient airtightness upon

cqnnection, and hencé to facilitate the manufacture of the
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connecting pipes.

In such a state, sihce the outer surfaces of the
outer pipes 43 aﬁd’49 are continﬁous to each other at the
same lével, the external appearénce ofithe joined
.connecting pipes becomes desirable.

Since an insertion—fitting portidn 59 beﬁween_the
outer pipes 43 and 49 and an insertion-fitting portion 60
between the inner pipes 44 and 50 are, as shoﬁn in Fig. 1,
overlapped to each other while beipg slightly offset from
eéch other in the axial direction, the ends of the
“insertion-fitting portions (connecting ﬁortions)‘SS'and 60
between the Quter pipes 43 énd 49 'and between the inner |
pipes 44 and 50 are not overlapped to egch other. As a '
result, even if a bendiﬂg stress is applied to the..
insertion-fitting portions 59 and 60, at the insertion-
fitting portion 60 between the inner pipes 44 and 50, a
sheaf-force applied from the end of one innér pipe 44 (or
50) to the other inner pipe 50 (or 40) ié reinforced by the
insertion—-fitting portion (connecting portion) 59 between
the outer pipes 43 and 49; and at the insertionffittihg
portion (connecting portibn) 59'betﬁeen the outer pipes 43
and 49, a shear force applied frém the end of 6ne outer
pipe 43 (or 49) to the other outer pipe 49 (or 43) is
reinforced by the insertion-fitting portion (connecting

portion) 60 between the inner pipes 44 and 50.
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As a result, for example, in the case where the
connecting nortion between the outer pipes 43 and 49 is
configured as described above in such a manner that the
small-diameter portion 49a is provided at the end portion
of one outer pipe 49 to form the Stepped portion 54 for
forming the connecting portion with no external step |
thereby enhancing the external appéarance of the connecting
portion, even if a shear.stress“due to bending is applied
to the stepped portion 54, such shear stress can be
reinforcéd'by the connecting portion between the inner
pipes. ihis makes it possible to-avoid the outer pipe from
being broken at the stepped portion.

| Next, the connection work at the air passage
éonnecting portion 40 and the function thereof will be
described. |

Tne_connection between fhe handling side connecting
pipe 22 and the extension connecting pipe 23 is performed
by connecting the inner pipes 44 and 50 to each other and
then connecting the outer pipes 43 and 49 to each other.

To be more specific, in the connection between.the handling
side connecting pipe 22 and the extension connecting pipé
23, the inner pipe 50 of the exﬁension connecting pipe_23
is inserted in-the inner pipe 44 of the handling side
connecfing pipe 22 by inserting the innef pipe 44 of the

handling side connecting pipe. 22 between the outer pipe 49
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and the inner pipe 50 of the extension connecting pipe 23.

- Upon such an insertion operation, since the inner pipes 44

‘and'50 can be viewed from external, the insertion-
conneetion between the inner pipes 44 and 50 can be easily
performed. | ’

| .Aften the above ineertion—connection between the
inner pipes 44 and 50 proceeds to some-extent, the small-
diameter portion 4%a at the leading end of the outer pipe
49;is inserted in the leading end portion of the outer pipe
43. Finally, when fhe teper outer surface 57 of the inner
pipe 50 is substantially brought into close-contact with
the taper hole 48 of the innef:pipe 44, the gap between an
end surface 54a of the stepped portion 54 and the leading
end of the outer pipe 43 is eliminated. Since the
connection between the outer pipes 43 and 49 is performed
after the connection befween fhe inner pipes 44 and 50 is
started and also the outeflpipe 43 and the small-diameter
portion 49a are dimensioned such that a slight gap is
fo:ﬁed therebetween, the smell—diemeter pornion 492 can be
easily inserted in and connected to the outer pipe 43. 1In
such an insertion—connection_state, the annular seal membei
56 of the small—diameter portion 4%9a is in elastic—contacf
with the inner surface of the outer pipe 43 to airtightly
seal the gap between fhe outer pipe 43 and the small-

diameter portion 49a, and the outer surfaces of the outer
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pipes 43 and 49 are continuous to each.other at the same
level, to ensure a desirable external appearance of the
connecting portipn between the outer pipes'43 and 49.

.The separation between.the handling'side connecting
pipe (or the fi;st conneqting pipe) 22 and the extension
connecﬁing pipe (or the second cdnnecfing pipe) 23 can be’
easily performed by pulling the connecting pipés 22 and 23
in the opposite direction 'in accordance with the procedure
reversed to that of described above.

The connection and separation at the air passagé
connecting portion 40 is similarly performed at the air
passage connecting portions 41 and 42. In this way, the
suction port main body 24 can be simply, indirectly or
directly mounted to or dismounted froﬁ:the cleaner main
body 20 or the connecting pipe 23’. Furthér, since the
suction port body 24 can be simply, indirectly or directly
mounted to or dismounted from the cleanér main body 20 or
the connecting pipe 23, the suction port body 24 can be
replaced by another attachménf or can be, if it fails, |
simpiy exchanged for a new one.

In thé'state in which thé connectién at the air
passage connecting'pofticn 40 between the connecting pipes
22 and 23 is similarly ﬁerformed at the air passége
connecting portioné 41.and 42, the suction air passages 46

and 52 of the connecting pipes 22 and 23, a suction air
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passage (not“shownf.in the connecting pipe 23’, the suction
air passage 32 in the dust collecting hose 21, the suction
air paésage 38 in the suction port body 24, and the like
constitute a series of suction air passages 62 for
cémmunicating the dust collécting-chamber 25 of the cleaner
main body 20 tq the' suction chamber 36 of the suction port
body 24 as:shown in Fig. 7. Similarly,'the exhaust air |
passages 47 and 53 of the connecting piﬁes 22 and 23; an
'éxhaust air passage (not shown) of the connecting pipe 23’7,
the exhaust air passage 33 in the dust collecting hose 21,
the exhaust air passage 29 in the cleaner main body 20, the
exhaust air passége 37 of the suction port body 24, and the
like constitute a serieé of exhaust passages 63 for
communicating the exhaust chamber 26b of the cleaner maip
body 20 to the suction chamber 36 of the éuctién port body
24,

In such a connection state, when the electric fan-28
is operated, it sucks air in the dust'collecting chamber 25
to generate a suction negative'pressure.in the dust
collecting chamber 25. The suction negative pressure thus
generated is applied to the sqction chamber 36 of the
suction port body 24 via the suction passages 62. As a
- result, dust sucked in the suction port body 24 together
with air is further sucked to and caught by the paper pack °

filter 27 in the dust collecting chamber 25 via the suction
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passages 62. The air sucked together with dust is cleaned
by the paper.pack filter 27, and is sucked by the electric
fan 28, to be exhausted_in the exhaust chamber 26b through
the exhaust port 28b. The air exhausted in the exhaust _
cﬁamber 26b is guided in the suction porﬁ bédy 24 via the
exhaust air passages 63, being blown frém the exhaust air
passage 37 (one of the exhéust air passages 63) in the
suction port body 24 in such a manner as to flow réarwardly
from the front side of the suction port 36a of the suction
chamber 36, and is sucked again, together'with dﬁst sucked
in the suction chamber 36, into the dust collecting chamber
25 via the suction air passages 62. The air is thus
circulated. |

In the above-described circulation of air, at the
air passage connecting pqrtion 40, the suction negative
preSsure is applied in the suction air passages 46 and 52
in the direction where the inSertioh;connection between-the_
inner pipes 44 and 50 becomes deeper. This is effective to
strethhen the close—éontact between the taper hole 48 of
the inner pipe 44 and the taper outer surface 57 of the
inner pipe 50. As a resﬁlt, it is possible.té sufficiently
ensure the airtightness of the insertion;fitting portion 60
between the inner pipes 44 and 50 without provision of any
seal member.

[Second Embodiment]
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Referring to Figs. 8 and 9, reference numeral 120
designates a cleaner main body of a vacuum cleaner; 121 is
a dust collecting chamber formed in a ffont portion of the
cleaner main body 120;.122 is a 1id body (dust collecting
chamber opening/closing lid)~forlopening/cloéing the dust
collecting chamber 121; 123 is a hose connecting port
formed in the lid body 122; and 124 is a'paper'paék filtér
(dust collectihg filtér) disposed in the dust colleéting
chamber 121. |

| Reférence numergi'125 designates a fan chamber
formed in a rear portion of the“cleaner main body lzb,Iand
126 is én electric fan disposed in the fan chamber 125. A
suction port (suction side) 126a of the electric fan 126 is
communicated to the dust collecting chamber 121. The rear
portion of the fan chambei 125 is taken as an exhaust
chamber 127 separated from thé dﬁst collecting chamber 121,
and an exhaust port (exhaﬁst side) 126b of the electric fén
126 is opened in the exhaust chamber 127. An exHauét
- passage (exhaﬁst air passage) 128- communicated to the
exhaust chambef 127 is formed in an.upper rear portion of
the cleaner main body 120, and an exhaust péssage (exhaust
air_passage) 129 communicated to the exhau;t passage 128
and extending to the vicinity of the hose connecting port
123 is forme4d in the 1lid body 123. lReferencé numeral 129a

designates a hose connecting port of the exhaust passage
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129.

Réferénce nuﬁeral 130 designates a fiexible suction
hose (flexible hose); and 131 is a flexible exhaust hose
(flexible hose). The suction hose 130 has an accordion-
like.exféﬁsible hése i30a, a conhecting pipe 130b
integrally provided at the base end (one end) of the hose
i30a, and a connecting pipe 130c integrally provided at the
other eﬁd (leading end or frée end) of the hose 130a. The
exhaust hose 131.has an accordion—iike extensible hose 1l31la,
a connecting pipe 131b integrally providéd at the base end
(one end) of the hose 131a, and a connecting pipe 13lc
integrally provided at the other end (lgading end or.free_
end) of the hose 13la. |

The connecting pipe 130b of the suction hose 130 is
insertion—connected to the hose connecting port 123, to be
communicated to the ?aper pack'filter 124 in the dust
collecting chamber 121. -Thé connecting pipe 131b of thé
exhaust hose~13l is connected to the hose conﬁecting port
129a, to be communicated to fhe exhaust péssage 129,

The suction hose 130 and the exhaustihose 131 are
spirally twisted. In such a state, as shown in Figs; 8 to
11, the conneéting pipes 130c and 131c of the hoses 130 and
131 are removably inserted and fitted in C-shaped
elastically holding members 132a and lézb of a connecting

member 132, respectively, to be thus held. Accordingly, in
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this state, the hoses 130 and 131 are not separated from
each other and are firmly held in the-spirélly twisted
shape (twisted rope-shape). .

Connecting pipe portions 133a .and 133b projectingly
provided at the baée end (one end)iof a handliﬁg Side
connecting pipe (handling side pipe) 133 ére inserted in
and connected to the connecting pipes 130¢c and 131lc,
respectively. The handling side connecting pipe 133 has an
inner/outer duel structure of a suction air passage 134 and
an exhaust air passage 135.. A suction air passage 133a’ in
~ the éonnecting pipe portion 133a is communicated to the
suqtion air passage-134, and an exhaust air passage 133b’
in the connecting pipe portion 133b is communicated to the
exhaust airipassage 135.

| A sﬁction port body 137 is connected‘to the other
end of the héndling side conneéting pipe 133 via an
extension pipe 136." The éxtension pipe 136 has an
inner/outer duél structure of a suction airlbaSSage 138 and
an e#haﬁst air passage 139, and the suction port body 137
has a suction chamber 140 and an-exhaust air passage 141.
The'leaaing end of the e#haust éir passage 141, positioned
at the lower end of the suction chamber 140, is 6pened
rearwardly. The suction air passage 138 of the extension .
pipe 136 is communicated (connected) to the suction air

-passage 134 of the handling side connecting pipe 133 and to
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the suction chamber 140:of the suction port body 137, and
the exhaust air passage 139 of the extension pipe 136 is
communicated (connected) to the eﬁhaustlair passage 135 of
the handling éide cohnecting pipé'133 and to the exhaust
air passage 141 of the suction port body 137.

Next, the vacuum cleaner having such a,configuration
will be described..

With this configuration, when the glectric fan 126
is opérated, a suction negative pressure céﬁsed by'
opefation of the électric fan:126 is applied to the suction
chamber 140 of the suction pqrt body 137 via the dust
collecti#g chamber 121, a suction air passage l3dd in the
suction hose 130, the suction air passages 133a’ and 134 of
the handling side connecting pipe 133, the sqction air
.passage.138 of the extension pipe 136, and the like. Thus,
air and dust are sucked in'the suction chamber 140. The
dust sucked tégether with air in the suction chamber 140 is
guided in the dust collécting chamber 121 via the suction
air passage 138 of tthextension pipe 136, the suction
passagés 133ar’ ana 134 of the handling'side connecting pipe
133 and the suétion air passage 130d in the suction hose
130, and is caught by the paper pack filter 124.

'In this case, the air suéked in the paper pack
filter 124 is cleaned by the paper pack filter 124 and is

sucked in the electric fan 126 through the suction port
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126a, and thereafter, the air is exhausted in the exhaust
chambef 127 f;om the exhaust port 126b of the elecfric fan
126. The exhaust air thus exhausted in the exhaust chamber
127 is guided in the exhéust‘air passage 141 of the suction
chamber 137 vie the exhaust eir-passages 128 and 129, the

" exhaust air'passage 131d of the exhaus£ hese 131, the
exhaust air passages 133b’ and 135 of the handling side
connecting pipe 133, and the exhaust air passage 139 of the
extension pipe 136. Then, the exhaust air thus guided is
blown'rearwaidly from the opening of the.exhaust_air
passage 141 formed at the lower portion of the suction
chamber 140, to-blew-up dust present on the cleaning piane
in the suction chamberl140. The exhaust air is thus

" circulated (refluxed).

In the.case of using the exhaust hose 131 for blow
of dust on the cleaning_plane; the hoses 130 and IBi may be
sepafately released. The hOSes'130-and 131 can be easily,
separately releesed by'pulling out the connecting pipe
porfions 130c and 131c of the hoees 130 and 131 from the
connecting pipe portions-l33a and 133b of the handling side
cbnnecting pipe 133 and further pulling out the cennecting
pipe portions 130c and 131c from the C-shaped elastically
holding portions 132a and 132b of the connecting member 132.
In such a separation state, the connecting pipe portion

131c of the exhaust hose 131 may be moved closer to the
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cleaning plane, whereby dust on the cleaning plaﬁe can bé
blown by the exhaust air blown from the connecting pipe
portion 13lc.

In the above—desgribed embodiment, the éuctiop hose
130 and the exhaust hose 131 are held in the .spirally
twisted shape; however,'the présent'invention is not
necessarily limited thereto. For example, as shown~in Fig.-
14, the suction hose 130 and the exhaust hose 131 may be
juxtaposed in parallel to each other, and removably

connected at a plurality of positions to each other by
" means of a plurality of conneéting'members 132. 1In the
case of using the exhaust hose 131 for blow of dust on the
cleaﬁing plane, the exhaust‘hpse 131 may be'configuréd to
- be separable from.the suétion hose 130. The eXtension.pipe
136 may be divided into two parts.like the extension ﬁipes
23 and 23’ in the first embodiment.

[Third Embodiment]

A hose 230 shéwn in Figs. 15 to 17 has a duel
lstructure'in which a suction hose 234 is mounfed in an
exhaust hose 233. When thé-hose 230 is connected to a
connecting port 225 of the éleanér main body 20, the
suction hose 234 is commuﬁicated to the dust collecting
chamber 25 and the exhaust hose 233 is communi¢ated to the
exhaust chambef 26b. |

A space between_the'exhaﬁst hose 233 and the suction
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hose 234 is taken as an.exhaust air passage 233A, and the
‘interior of the suction hose 234“is taken as a sucfion ai:
passage 234A. A lead wire L. extending from the cleaner
main body 20 to a handliné side operating pipe 22 is laid
~out in the exhaust air passage 233A. A conductive terminal
(not shown) connected to a conductive sdcketl(not shown) of |
the connecting port 225 is'connécted_to an end portion, on
the cleéner main body 20 side, of the lead wire L. An end
portion, on the handling side qperating pipe 35 side, of
the lead wire L is éonnected to an operational switch panel
(not shown) of the handling side opérating pipe. The lead
wire L is laid out in such a manner as to freely follow the
l-bending of the ﬁqse 36 and to extend along the longitudinal
" direction of the exhaust air passage 233A. In addition, a
terminal connected to a control -circuit for controlling the
drive of fhe electric fan 28 is provided on the socket of
the connectiné portion 225, The lead wire L laid out in
the exhéust air passage 233A is‘exposed to_the'exhaust air
from the electric fan éé; however, since dust-contaihed in
the exhaust éir is.sighificantly filtered through.the dust
collecting filter 27 and a filter (not shown) proﬁided
between the dust coilecting filter 27 and the electric fan
28, it is possible to prevent.occurrence of an'
inconvenience that the eXhaust air-is clogged énd/or the

lead wire L is disconnected- due to entanglement of dust



- 31 -

around the lead wire L.

A handling side operating pipe 222 is.provided at
the other end of a hose 230. The extension pipe 23 is
remdvably connected to the handling side operating bipe 222
and the -exhaust pipe 35 of the suction port body 24 is
removably connected to the leading end of the extension
pipe 23’ connected to thé extension'pip¢ 23.°

Tﬁe,handling side operating pipe 222 includes a grip
portion 235A and an operating portion 235B provided with an
operating switch (not shown) for Settiné the turn-on/off
‘and the output of the electrid faq 28.

Liké the hose 230, the handling side operating pipe
222 is coﬁfiguied such that a suction pipe portion 237 is
disposed in an ‘exhaust pipe ﬁortion 236. The exhaust pipe
portion 236 ié connécted to the exhaust hose 233 and the
suction bipe portion 237_is connected to the suction hose
234. The inside diamgter of the exhéust pipe portibn 236
is set to a value being 1.6 times the inside diameter of
the.suétion pipé portion 237. With respect to the hose 230,
- the inside diameter of the exhaust hose 233 is set to a
‘value being 1.6 times the inside diameter of the.suction-
hose 234. Similarlj, with respect t6 the'exténsioﬁ pipe 23,
the inside diameter of the outer pipe 49 is set to a value
being 1.6 times the inside diameter of the inner pipe'SQ.

In addition, each of the extension pipes 23 and 23’ is not

-



- 32 -

of the duel structure. That is to say, the outer and inner
pipes of each of the'extension pipes 23 and 23’ may be
separated from each other. With respect to the hose 230,
as shown in Figs 8 and 9, the suction pipe and the exhaust -
pipe may be separated from each other and a lead wire may
be laid out rn the exhaust hose 31.

“In the third_embodiment} an electrical means such as
‘a ﬁotor, a sensor, or a light-emitting element is not
provided in the suction port body 24; however, if such an
electrical means is provided in the suction port body 24, a
lead wire may be laid out.in the exhaust wire passage.38
between the outer pipe 35b and the inner pipe 35a of the
connecting pipe 35 and the lead wire may be connected to
the operational switch panel provided on the'handling side

operating pipe 222 or to the lead wire L in the hose 230.

Effect of the Inﬁention

As described above, according to the invention
described in claim 1, there is provided a vacuum cleaner in
which a suctlon side of an electric fan contained in a
cleaner main body is connected to a suction port body via a
suction air passage and an exhaust side of the electric fan
is connected to the suction port body via an exhaust air
passage, characterized in that an air passage connecting

portion for removably connecting the suction port beody to
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the cleaner main body is provided on the way of the both
air passages. Accordingly, since the suction port body can
.be removably connected to the cleaner maih_body or the
connectiﬁg pipe, it can be rep;aced by anoﬁher attachment
or can be, if it failé, simplj.exchanged for a new orme.
According to the invention describéd in claim 2, the

air passage connecting portion is composed of é first
connecting pipe and a second connecting pipe each of which
has an inner/oﬁter dual strﬁcture including an outér pipe
and an inner pipe coaxially disposed in the outer pipe; the
interior of the inner pipe.is-taken as either the exhaust
air passage or the suction air passage and 5 space between
the inner pipe and the outer pipe is taken as the other of
the ékhaustﬁair passage and the suction air passage; and
the outer pipes of the first coﬁhecting pipe and ﬁhe second
connecting pipe can be insertion-connected to each othef,
and the inner pipes of the first connecting pipe and the
second connecting pipe can be insertion-connected to each
other. Accordingly, since the insertion portion
(connecting portion) between the.outer pipes of the first
and second connecting pipes and the insertion portion
(connecting portion) between the inner pipes'of'thé firét'
and second.connecting pipes are overlapped to each other,
the suction port body can be simply mounted to or

"dismounted from the cleaner main body, the connecting pipe
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or the like,'and also the sealing characteristic of the
connecting portion between the firsf and second connecting
pipes can be improved,_

According to the invention described in claim 3, at
least one of the first and second connecting pipes is
configufed such that the leading end portion of the inner
pipe projects from the leading end of the outer pipe. As a
result, upon conhection of the first a#d second_connecting
pipes to each other, after the inner pipes of the first and
second connecting pipes are‘insertion—connécted to each
other in a visible state, the outer pipes of the first and
second connecting pipes can bg insertion-connected to each
other in a visible state. The first and second connecfing.
pipes canlbe'thus easier connécted to each pther.l |

According to the inﬁention described in claim 4, an
insertion-fitting portion between the outer pipes of the
first and'éecond corinecting pipes and an inéertion—fitting
~portion between the ihner pipes of the first and second
connecting pipes are overlapped to each other in such a
manner as to be offset from each other in the axial
‘direction. Accordingly, the edgés of the coﬁnecting
portions between both the inner pipes and between both.the
outer pipes of the first and second;conhecting pipes are
not overlapped to each othér. As a result, even if a

bending_stress is applied to the connecting portion between
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the first and second cqnnecting pipes, at thé connecting
portion between the inngr-pipes of the first and second
cbnnecting'pipes, a shear force applied from the end of one
inner pipe to the other inner pipe can be reinforced by
the conhecting portion between the outer pipes; and at the
_coﬁnecting portion between the outer pipés of the first and
second connécting pipes, a shear force applied from the end
of one outei pipe to the dther outer pipe is reinforced by
the connecting portion between thé inner pipes. As a
resuit, for example, in the case where the connecting
poption between the outer p;pes is configured in such a
manner that the small-diameter portion is provided at the
end-portion of oﬁe outer pipe to form the stepped portion
for forming the connecting portion with no external stepl
thereby.enhancing the external appearance pf_the connecting
portioﬁ, eveﬁ if a shear stress due to bénding is applied
td the stepped portion, sﬁch'shear Stress can be reinforced
by the connecting portion bétween the inner pipeé. This
makes it possible to avoid the outer pipe from being broken
at thé stepped portion. -

Accérding to the invention described in claim 5,
wherein one of the iﬁserfion—fitting portion between the
outer pipés,and the insertion—fitting pdrtion between the
innér pipes is.a taper-fitting portion, and the other gf

the insertion-fitting portion.between the outer pipes and
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the ingertion—fitting portion between the inner pipes is a
loosely fitting portion; and a seal member is interposed.in
the loosely fitting poition. 'Accordingly, even if there
are slight dimensional Qariations in outside and inside
diameters of the pipes, it is possible to easily connect
the inner pipes to each other and also connect the outer
pipes to each_other while ensuring the sufficient
airtightnesé upon connection, and hence to facilitate the
manufacture of the connecting pipes.

According to the invenfion described in claim 6, the
interior of the inneér pipe is taken as the suction air
passage and the space between the inner pipe and the outer
pipe is taken'as the exhaust air éassage; and the
insertion-fitting portioﬁ between the ihner piées is the
taper-fitting portion. Accdrdingly, a éuction negativé
pressure is applied in the insertion-fitting portion ih the
direction where the insertion-connection between the inner
pipes becomes deeper. As a result, it is possible to
sﬁfficiently ensure the airtightness of the insertion-
fitting portion without provision of any seal member.

According to the invgnﬁion described.in claim 7,
there islprovided a vacuum cieaner in which a shction side
of an electric fan contained in a cleaner main body is
conﬁected'to a suction port body via a suction air passage

and an exhaust side of the electric faﬁ is connected to the
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suctionlport body via an exhaust air passage, characterized
in that at least part of the suction air passage and at
least part of the exhaust air passage are respectively
formed by a flexible suction hose and a flexible exhaust
hoée which are connected to the'cléaner main body; and the
two hoseglare separably juxtaposed and held. Accoidingly,'
the flexible exhaust hose sepérated'from the suction hose
can be used for blow of duéf.

According to the_inventioh described in claim 8, ﬁhe
two hoses are spirally twisted. Accordingly, even when the
. suctian hose and exhaust hose are juxtaposed, they éan be.
freely bent in an arbitrary direction. _ |

According to the invention described in cléim 9,
leading:end portions of the two hoses are removably
connected to each other by means of a connecting member.
Accordingly, the suction hose and the exhaust hose can be
firmly juxtaposed aﬁd held by holding only one position of
the leading portions of both the hoses.by means of the
connecting member. This makes it bossible to reduce the .
number of members for holding both tﬁe hoses. 'Further; the
flexible exhaust hqse can be simply separafed ffom the
suction hose by removing the leading ends of both the hoses
from the connectihg member, and the separated exhaust hose
can be used for blow of dust.

According to the invention described in claim 10, at
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least part_of the suction air passage and at least part of
the exhaust air.pasgage are respectively formed by a
flexible suction hose and a flexible exhaust hose which are
connected to the cleaner main body; and the two hoses are
.separably jﬁxﬁaposed'and held. Accordingly, the flexible
.. hose separated from the'suctién hose can be used for blow
of duct.
| Aécordiﬁg to the invention described in claim 11, at
least'part of the suction air passage and at least part of
the-exhaust air passage are respectively formed'by a
flexible suction hose and é fiexible exhaust hose which are
connected to the cleaner main body; and the two hosgs are -
séparably juxtapdéed and held; Accordingly, the flexible
hose separated from the suétion hose can be used for blow
of duct. |
According to the invention described in claim 12,
there is provided a vacuum die;ner characterized in that a
pipe'body for éonnecting a cleaner main body.inclﬁding an
electrié'fan to a suction port body has a suction air
passage for supplying suction air frqm the suction port
body into the cleaner main_body, and an exhaust air passage
for'circuiating exhauét air from the electric fan into the
suction port body; and a portion of the exhaust air passage
extending from the cleaner main body to a handling side

operating portion of the pipe body for controlling the
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'electric fan is provided with a lead wire for controlling
the electric fan by operation of the handling side
operating nortion. Accordingly, since the exhaust air from
which dust'has been already collected flows in the portion
lof the exhaust air passage extending from the cleaner ﬁain"
hody to the handling side operating portion, it is possible
. to eliminate an inconvenience that the dust is caught by
the leading wire and thereby the exhaust air passage is
clogged with the entangled dust or the leading end is
disconnected. Further, by extending the lead wire provided
in the exhaust air passage nearly in line along the
longitudinal direction of the_exhaust air passage, it is
possible to shorten the length of the lead wire and reduce
the weight of the lead'wire,.and also facilitate the 1ayout
of the lead wire and simplify the configuration.of the pipe
body and hence to reduce the number of the manufacturing
- steps and the manufacturing cost.

According to.the invention described in claim 13,
there is prouided a vacuum cleaner characterized inlthat a
pipe bcdy for connecting a cleaner-main-body including an
electric fan to a sucticn.port body has a suction air
passage for sucking air into the cleaner main body, and an
exhaust air passage for circulating again exhaust air from
the electric fan into the suction port body; and the

exhaust air passage extending from the cleaner main body to
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the suction port body is provided with a lead wire
extending to the suction port body. Accordingly, since the
- exhaust air from whieh dust has been already collected
flows in the portion of the exhaust air passage extending
from the cleaner main body to the handling side operating
portion, it is p0551ble to eliminate an 1nconven1ence that
the dust is caught by the leading wire and thereby the
exhaust air passage is.clogged with the entangled dust er
the leading end is disconnected. Further, by extending the
lead wire prov1ded in the exhaust air passage nearly in
line along the longitudinal direction of the exhaust air
passage; it is possible to shorten the length of the lead
'Wire and reduce the weight of the lead wire, and also
facilitate the layout of the lead wire and simplify the
configuration of the pipe body and hence to reduce the
number of the manufacturing steps and the manufactuting_
cost. |

According to the invention'described in claim 14,
the lead wire is laid out in a freely bendable state. As a
result, by extending:the_lead wire nearly in line along the
longitudinal direction of the exhaust air nassage,.it is
possible to facilitate the layout of the lead wire and
reduce the weight of.the iead'wire, and hence to reduce the.,
number of the.manufactuting steps and the_manﬁfaCturing

cost.
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According to the invention described in claim 15, the
pipe body extending from the suction port body to the
cleaner main‘body or af least a portion §f the pipe body
'extending'ffom the‘handling side operating portion to the
cleaner main body has a duel structure including the
suction air passage and the exhaust air passage. As a
résulﬁ, by'laying out the lead wire in such a manner as not
to wind it spirally but to extend it nearly in line along
the longitudinal direction of the exhaust air passage, it
is posSible to shorten.the length of the lead wire and

I'd

reduce the weight of the lead wire, and'also facilitate tHe
layout of the lead wire and simplify the configuration of '
the pipe body and hence to feduce the number of the
manufacturing steps apd_the manufacturing cost.

Accordiﬁg to the invention descfibed in any one of .
claims 16 to 20, a lead wire is laid out in thé exhaust air.
passage. Accordingly, since the éxhaﬁst air frém;which
dust has been already collected flows in.the exhaust air
passage, it is possible to eliminaté an inconvenience that
the dust is caught by the leading.wire and thereby the
exhaust air passage is clogged with the entangled dust or
the leading end is-disconnected; Fﬁrther,zby extending the
lead wire proﬁided in the exhaust air passage'nearly in

line along the longitudinal direction of the exhaust air

passage, it is possible to shorten the length of the lead
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wire and reduce the weight of the lead wire, and also
facilitate the layout of the lead wire and simplify the
configuration of the pipe body and hence-fo reduce the

number of the manufacturing steps and the manufacturing

cost.
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CLAIMS

1. A vacuum cleaner in which a suction side of an
electric fan contained ih a cleaner main body is connected
to a suction port body via a éuction air passage and ah"
exhaust side éflsaid electric fan is connected to said
suction port body via an exhaust air passage, chafacterized
in that

| an air passage connecting portion for femovably
. connecting said suction port body to said cleaner main body
is provided halfway of said both air passages.’

2. A vacuum cleaner according to claim.l, wherein
said air passage connectiﬁg portion is composed of a firét
connecting pipe and a second connectiné pipe each of which
has an inner/outer dual structure including an outer pipe
and an inner pipe coaxially disposed in said outer pipe;
the interigr of said inner pipe is taken as either said
exhaust air passage or said suction air passage and a space
‘between said inner pipe and said outer pipe is‘taken'as the
other of said éxhaust air passage énd_said suction air
passage; and said outef pipes of said first connecting pipe
and  said second connecting pipe can be inserﬁion—connected
to each other, and said inner pipes of said first
conneéting-pipe and said second éonnecting pipe can be |

insertion-connected to each other.

e
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3. A vacuum cleaner acéording to claim 2, wherein at
least one of said first and second connecting pipes is
configured such that the leading end portion of said inner
plpe projects from the leadlng end of said outer pipe.

4, A vacuum cleaner according to clalm_z, wherein an
insertion—-fitting po#tion-between said outer pipes of said
first and second connécting pipes and an insértion—fittiﬁg
portion between said inner pipés.of said first and second
.copnecting pipes are overlapped to each other in such a
manner as to be offset from each other in the ékial.
direction;

5. A vacuum cieaner according to any one of claims
2 to 4, wherein one of said insertion-fitting portidn
between said outer pipes and said insertion-fitting portion
between said inner pipes is a taper-fitting portion, and
the other of said insertion-fitting portion between séid
outer pipes and said insertion—fitting poftion between said
inner pipes is a loosely fitting portion; aﬂd a seal member
ié interposed in said ;oosely-fitting portidn.

6. A vacuum cléaﬁer_according to claim 5, wherein
the interior of said inner pipe is taken as said suction
air passage and the space between said inner pipe and said
outer pipe is taken as said exhaust air passage; and said
inserfion—fitting portion.between said inner pipes is thé

taper-fitting portion. _

——
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7. A vacuum cleaner in which a suction side_of an
eleétric fan contained in a cleaner main body ié connectéd_
to a suction port body via a suction air passage and an
exhaust side of said electric fan is connected to said
suqtion port body via an exhaust air pasSage, characterized
in that |

ét least part of said suction air paésage and at
least.part of said exhaust éir passage are respectively
formed by a flexible. suction hoée and-a flexible exhaust
hose which are connected to said clganer main body; and
~ said two hoses are.separably juxtaposed and held.

8. A vacuﬁm cleaﬁer according to claim 7, wherein
said two hoses are spirally twisted. |

9. A vacuum cleaner according to claim 8, wherein
leading end portions of said two hoSe$ ére removab1y
connected to each other by means of a connecting member.

10, A vacuﬁm cleaner according to any one of claims
1 to 4, wherein at least part-of said suction air passage
and at least partlof said exhaust air passage are |
respectively'fgrmed bf a flexible suction hose and a
..flexible exhaust hose which are connected to said cleaner
" main body; and said two hoses are separably jﬁxtaposed and
held. | |

11. A vacuum cleaner according to claim 5, wherein

at least part of said suction air passage and at least part

e This Sheet Has Been R
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of said exhaust air passage are respectively formed by a
flexible suction hose and a flexible exhaust hose which are
coﬁnected to said cleanér main body; and s;id two hoses are.
separably juxtaposed and held.

12, A vacuum cleaner charécterized.in ﬁhat

a pipe body for connecting a cleaner main body
.ihcluding an electric fan_to.a suction port body wﬁich has
a suction air passaée.for supplying suction air from said
suction port bedy into séid-cleaner-main body, and an
exhaust air passage for circulating éxhaﬁst air from said
electric fan into said suction port body; and

a portion of said exhaust air passage extending from
Said cleaner méin body fo a handlihg side operating portion
of said pipe body for controlling said electric fan is
pro&ided witﬂ a lead wire for-controlling said elecﬁric fan
by operation of said héndiing side operating poréion.

| 13. :A vacuum cleaner characterized in that

a pipe body for connecting a cleaner main body
including an_electric fan to a suction port body which has
a suction air passage for sucking air into.said\cleéner
-main body, and an exhaust air passage for circulating again
exhaust air from said electric fan into said suétion port -
body; and

said exhaust air passage extehding from said cleaner
main body to said suction port body is.provided with a lead

\\
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wire extending to said suction port body.

14, A-vacuuﬁ cleaner accoraing to claim 12 or 13,
wherein said lead wire is laid out iﬁ a freely bendable
state. | |

15. A vacuum cleaner according to claim 12 or 13,
wherein said pipe body extending from said suction port
.body'té said cleaner main body or at least a portibn of
said pipe body extending from said handling side operating
portion to Said cleaner main body has a duel Structure
including said sﬁction air passage and said e#haust air
passage. |

" 16; A vacuum cleaner according to any one of claims
1 to 4; Wherein.a lead wi:e is laid out in said exhaust air
passage.

17.. A vacuum cleaner according to claim 6, wherein a
lead wire is laid out in said éxhaust aif passage.

18. A vacuum cleaner accqrding to any one of claims
7-to 9, wherein a lead wire is laid out iﬂ.said exhaust air
.passage. |

19. A vacuum cleaner according to claim 10, wherein
a lead wire is laid out in said éxhaust air passage.

20. A vacuum cleaner acéording to claim 11, wherein

a lead wire is laid out in said exhaust air passage.
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