;e3el"p6TK" ~ 2 1 J UN ~~~~ "~ DESCRI PTION © Technical Field The
prgsent invention relates to a vacuum cl eaner in which exhaust ?Kf |§m ot@
dlscharged out of a cleaner main body but is returned into a %ctlon port
‘body to be thus circul at ed. Background Art As the vacuum cl eaner of this
type, for exanple, one shown in Fig. 18 1has been disclosed (see Japanese
Uility Mddel Publication No. Sho 39-36553). Referring to Fig. 18,

ref erence nuneral 1 @@@“gnates a cleaner main body; 2 is a filter disposed

in the clea W&& 1; 3 is a dust collecting chanber fornmed in the
filter 2, 4“@%& ic fan di spESSIRIRTIGN cl eaner main body 1 in such
a manner that thesueeti on side thereof is communicated to th
coll ecting chanber 3; 5 is a suction side connecting port metrm
cl eaner main body 1 in such a manner as to be connunlcate
coll ecting chanmber 3; 6 is an exh@AGUUMI dBEBNHRecti ng port prdV?H%d in the
cleaner main body 1 in such a manner as to be communicated to tie exhaust
si de of the vacuum cl eaner 1.

Technical Field

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 the vacuum cleaner of this type, for example, one
shown in Fig. 18 has been disclosed (see Japanese Utility
Model Publication No. Sho 39-36553).

Referring to Fig. 18, reference numeral 1 designates
a 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 1 in such a manner that the suction side thereof is
communicated to the dust collecting chamber 3; 5 is a
suction side connecting 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 connecting port
provided in the cleaner main body 1 in such a manner as to

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



21J UNZ2002 i - 2 A suction port body 7 is connected to the cleaner
rai n body 1 via a hose and a connecting pipe 8. The suction pgth@@qM27 has
an exhaust air passage 9 for blow ng exhaust air fromthe front side Qo t he
Underside of a suction port 7a, and a suction air passage 10 for sucking
dust sucked fromthe suction port 7a.-The-connecting pipe 8 has an

i nner/outer duel structure of an inner pipe 8a and an outer pipe 8b. A
suction air passage 11 in the inner pipe 8a is comunicated to the suction
si de connecting port 5 and the suction air passage 10, and an exhaust air
passage 12 belcwden phet boely P s Gomisbide tutthe pd PeaBdr i a Lo vy cat ed
to the exhaust side connecting port 6 and the exhaust air passage 9. In
such a vaquwihaclactrele, atidsta ieekrtdiogetgigye VBt h air fromthe suction port
7a is sucked in the dust collecting chanber 3 via the suction air passages
10 and 11 and isThaughttbynt pertki bbey 2. h@s e ehhersthand gdwsayd «l eaned
by the filter 2 is guided in the exhaust air passage 9 via the electric fan

4 and the fethdusividig exhasade alid @rbn stHd ot §ive ufwletise de of the
suction port 7a. The air blows dust on a cleaning plane 13 on the suction

port 7a sitelerBicledwst ab s dilcawpdrt stckethdigai sudth diiea SHCha OFa§e I
passage 10. The air is thus circul ated. Vacuum cl eaners shown in Fig. 19
(see Japan@s&oRatseikilng dtueResudkeSHEY &1 69)ctivh @kt 20a ( Japanese 2
1 JUN 2002 - 3 Patent Laid-open No. Sho 51-95266) are configured as such

when an elcegineict indn piPe i8N ha Claaanaindml du s yd by § Sropeidé esf @ suction
negati ve pressure caused by operation of the electric fan 515 is applied to

a suctioniporelr Ragy B8 atid o dusderxPipetivly ehameerionl & iin gdiesafeaner
mai n body 514 and a suction pipe 517, to suck dust together with air from
t he suctian per tthRodynzk8 piPee sdisis tmkachideidte tSaICthONs WOt ioMoslydd18 i s
sucked in the dust collecting chanber 516 via the suction pipe 517 and is

caught by canfddtendbdrtltte aaid tHeeanask fyn tater fpd $€igd 10 | sagkhawst ed in
an exhaust chanber 520 di sposed behind the electric fan 515, and is guided
in the sueikhemsporti Oeds el i etwwdraudie pinte bipd hea adfidt tiwe gui ded
is blowm up and sucked together with dust on a cleaning plane 522 in the
suction peiftdroghipel b Tle ctnmurti ddtesd cid ctlatech{usf | sixdel) . | nci dental |y,
t he vacuum cl eaner shown in Fig. 18 has a connecting structure that the end
surfaces @lorinketioNeting ands tfe tdxhaonecit ngagd Pge B and t he suction
port body 9 are butted to each other. In order to enhance airtightness of
the butted portion batheenveibkauandlasanfacesiueft tshekeeheeidtigerendsiof the
connecting pipe 8 and the suction port body 9,. flanges of both the

connect i n@iendxoal ald Gudtidn et o7 each suidiesd omercthidedesiti re peri phery
via C-shaped fixtures F.
collecting chamber 3 via the suction air passages 10 and 11l
and is caught by the filter 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



2 1 JUN 2002 - 4 Such a structure, however, has a problem Since the

thi ckness of each of the end surface portions of the connecting ends of the
connecting pipe 8 and the suction port body 9 is small, it 2% Mavyoo2
difficult to sinply ensure airtightness, and further the suction port body
7 cannot replaced by another suction deyice or cannot be, if it fails,
exchanged for a new one. The vacuum cl eaner shown in Fig. 18 has anot her
probl em Since the vacuum cl eaner shown in Fig. 18 is configured such that
the suction air passage 11 and the exhaust air passage 12 are provided in

t he conne@atRmtpilpd B-dpt N & Bho BlerIDRBEY el cohf Ughté®, akt siigh

i npossi ble to renove the exhaust air passage 12 fromthe suction port body
9 and sepathaire ant dleatdie fatctSIh i ra pebsager Iaimnsodgesiheisepar at ed
exhaust air passage 12 for bl ow of dust on the cleaning plane. The vacuum
cl eaners sipewa el Figgsuckd andetfhtiage o psodl 2 cHi H6€ beopagatival eaners
are configured such that the suction pipe 5Z7 and the exhaust pipe 521 are
j uxt aposed fanthd legratied fuir blERmcts aifelied ttd Sa i SPOSEOR| Bot O BE@Rrate the
exhaust pipe 521 fromthe suction pipe 517 and the suction port body 518,
and use tI5q ssefdar af eth X lsle diiitey Harwsr B DV Df €St c DB &L BAEANI Ng

pl ane. The vacuum cl eaner shown in Fig. 18 has al so an i nconveni ence. Since
a fan 14 moeldgt &d humxhausicwion fggre 527 1 do bieRMZst Bogbbreexhadnt air
passage 12 is provided in the suction port body 7 and the ?an 14 is

confi gur e@ isUdrdnhathebreidionl e Bedat BB Vi ahz R s ume@nis thd he
connecting pipe 8 is not provided wiwth a handling side operating portion
for oper atsurg ildie doth-mdyofF19fid handledd 1¢n ariee tdes el €si1é6ting 4. On the
ot her hand, there is known a vacuum cl eaner of a type in which a flexible
hose havi rthasbai rsdld wicorghegahintt isdn usipe &5 EXtandsi § reamgh€l eangr main
body, and a handling side operating portion for controlling an electric fan
i's provided latert 52 9. eadhegagrd cpekainedn L8 thize Qs r A I1UGE kHIdtdDddy is
connected to the end of the hose via an extension pipe, wherein the

t urn-on/ ofiln, drhex@sEt chntbdhed0 kil sfoddre edietid i €nd sl &atrbe £ontrol | ed
by key-operation of the handling side operating portion while the suction
port body 5i1% MRl .id RydiRd anyaiid ikt Vae Wor €l 18sdersod vhasahype,
however, a lead wire and the |like extending fromthe cleaner nain body to
the handl iesgasisde pgapRy HIING pokt kAR ithusPigudlded Hw iAdwl ety
accordion-like outer peripheral portion of the hose. Accordingly, if the
above hosguckeaPpldgettHer tWiechy abisin et eaneYeshinvdg) plame 9524 8int beee ari ses
a problemthat since the lead wire is spirally wound the hose, the weight
of the hosadqydidn @odts bwely relBicedhancirt ifsakémisa circulated

(refluxed) .

Incidentally, the vacuum cleaner shown in Fig. 18
has a connecting 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.



2 1J UNZ2002 6 |lot of |abor to manufacture the hose. Further, if the |ead
wre is provided in the suction air passage 11, there occurs a problemthat
t he sucked dust is caught by the lead wire and thereby the 3 dalNai2g02 may be
di sconnected or the suction air passage nmay be clogged with the sucked
dust. s In view of the foregoing, the_pgesent invention has been nade, and
a first object of the present invention is to provide a vacuum cl eaner in
whi ch a suction port body is renovably nounted to a cl eaner main body or a
connecting pi pe, whereby the suction port body can be replaced by anot her

attachment or cagub8, ai sthaiclkaresi MpwewdChanged o HEW Si@ice @he
Di scl osure of Invention To achieve the first object, according to an

i nvent i on whasiridid df &l Bl tHIaNRd | SuPf &vé dsslr 81 ¥R6 UYM gheaner in which
a suction side of an electric fan contained in a cleaner main body is

connect ed doird EliGld Ghd¥Idf R ddrendct Sn§UsihONg adfid PASS ag8calgnan
exhaust side of said electric fan is connected to said suction port body
via an exhaiid bidy PRSsAGmaxharacted ivesy idithddult to simply ensure
airtightness, and further the suction port body 7 cannot
replaced by another suction device or cannot be, if it
fails, exchanged for a new one.

The vacuum cleaner shown in Fig. 18 has another
problem. Since the vacuum cleaner shown in Fig. 18 is
configured such that the suction air passage 11 and the
exhaust air passage 12 are provided in the connecting pipe
8 having the inner/outer duel structure, it is impossible
to remove 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 suction pipe 517 and the exhaust
pipe 521 are juxtaposed and integrated with each other, it
is impossible to separate the exhaust pipe 521 from the
suction pipe 517 and the suction port body 518, and use the
separated exhaust pipe 521 for blow of dust on the cleaning
plane.

The vacuum cleaner shown in Fig. 18 has also an

inconvenience. Since a fan 14 rotated by exhaust air from



an air passage connecting portion arranged to renovably connect said
suction port body to said cleaner main body is provided hal fway of said
both air passages; 20 said air passage connecting portion ?$ guNmpgged of a
first connecting pipe and a second connecting pi pe each of which has an
inner/outer dual structure including ancouter pipe and an inner pipe
coaxially disposed in said outer pipe; ?he interior 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 2s said outer pipe is taken as the other

of said e bl id ‘ : S | | assage;
and siai d )(gﬁt% g%&&%l‘blesstp %Ta %";‘gﬁf% f%' %rezfl I2golnsn clg()lvrjllg&épc%\lpgerpg%de s%%&g%é%%rg °

connect) pRoBPS, SA BRARC Y I SEL LA LR SRRLLELs o
can be i ngeLl LaR-GRRN§ELeYd 11928 r ¥l s FUI | @hnecting 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
corrugated 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 extension pipe, wherein the turn-on/off, the
output, and the like of the electric fan can be controlled
by key-operation of the handling side operating portion
while the suction port body is moved. In the conventional
vacuum cleaner of this type, however, a lead wire and the
like extending from the cleaner main body to the handling
side operating portion is spirally buried along an
accordion-like outer peripheral portion of the hose.

Accordingly, if the above hose is applied to the
vacuum cleaner shown in Fig. 18, there arises a problem
that since the lead wire is spirally wound the hose, the

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



According to the invention described in claim1, having the above descri bed
configuration, since the air passage connecting portion f rwg@ﬁbl y io
pr

connecting the suction port body to the cleaner main body i's

ded on

the way of the both air passages, the sucgion port body can be renovably
tonnected to the cleaner main body or the connecting pipe. As a result,

suction por tiobaelibptaty nu?é’ét&r%etﬂe%s%”%gﬂ{ 12 HRC IR ﬁﬁr?VB??mM%% Fi g.

fails, smply ex

1is a secti

ange or a new one crip

A- A of |
porti on, tha?o‘?&@ Valdﬁ\évéﬁa Eiﬁ@%@‘?ﬁ%&?. OSbEH? haghh%ﬁuéﬂ%ﬁ%a Hﬁe Egﬁaftﬂﬁa?

t he present

I nvention ShO s a perspectlve Vi ew

separatel y shbman@aéswe&]anaﬁh?f@bv ?m]?asifwae mawbe Aigconpectedmidee isHetion pe
and an extension connecting pipe shown in Fig. 1; Fig. 3 is a sectional

vi ew t aken oair passagBrBydreicloggedwithi the suicked gust4 is an enlarged view of an
I nsertion-fitting portion between outer 2s pipes shown in Fig. 1;

5
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In view of the foregoing, the present invention has been made, and a first
object of the present invention is to provide a vacuum cleaner in which a suction
port body is removably mounted to a cleaner main body or a connecting pipe,
whereby the suction port body can be replaced by another attachment or can

be, it fails, simply exchanged for a new one.

Disclosure of Invention

To achieve the first object, according to an invention described in claim
1, 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
suction air passage and an exhaust side of said electric fan is connected to said
suction port body via an exhaust air passage, characterized in that

an air passage connecting portion arranged to removably connect said
suction port body to said cleaner main body is provided halfway of said both air
passages;

said air passage connecting portion is composed of a first connecting
pipe and a second connecting 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 interior 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 exhaust air passage and said

t he

of



2 1J UNZ2002 8-10 Fig. 5is an enlarged view of an insertion-fitting
portion between inner pipes shown in Fig. 1; Fig. 6 is a,perspective view
of the external appearance of the vacuum cl eaner having ?ﬁeJ f “gur ati on
shown in Figs. 1 to 5 s Fig. 7 is a viewillustrating air passages of the
vVacuum cl eaner shown in Fig. 6; Fig. 8 is a schematic viewillustrating air

Erboat ment ; ~$onGH 88&sdiae 3pa el ol BRSO s EPRAFC AR BrEH e
vacuum cl eaner shown in Fi

showi ng a suSRGBNW m\@cana%m%%fbggﬂégﬂ%@%@ﬁﬁ]ﬁgg@gﬁtﬁiﬁgmﬁﬁ{é&% ’

said inner pipes of said first connecting pipe and said second connecting pipe

can be insertion-connected to each other.

Function
According to the invention described in claim 1, having the above-
described configuration, since the air passage connecting portion for removably
10 connecting 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 another attachment or can be, if it fails,
simply exchange for a new one.
15
Brief Description of Drawings
Fig. 1 is a sectional view, taken on line A-A of Fig. 6, showing an
essential portion, that is, an air passage connecting portion of a vacuum cleaner
of the present invention shown in Fig. 6;
20 Fig. 2 is a perspective view separately showing essential portions 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. 1;
Fig. 4 is an enlarged view of an insertion-fitting portion between outer

25 pipes shown in Fig. 1;



side pipe showmn in Figs. 8 and 9; Fig. 11 is an enlarged view illustrating
the | eadi ng ends of the hoses shown in Fig. 10; Fig. 12 if1q“ﬁpg@%ona
view, taken on line D-D of Fig. 13(a), illustrating connection ween t he
handl i ng side pi pe and the suction and exittaust hoses shown in Fig. 9; Fig.
13(a) is a sectional view taken on lines A-A and B-B of Fig. 12, and Fig.
13(b) is a sectipRal igispveriiaked vowldfran iGsértioh-fiting pdionfiegwedd insera vi ew
illustrating anot her exanpl e of holding the suction and exhaust hoses in
the second Eﬁgg@h@wﬁﬁ1§fg1;15 is a sectional view show ng the
configuration of hoses ih a third enbodinent; Fig. 16 is a view

(1 Lustrating ¢ hepfoRngel LGoatAle BRINARD ST AARNERE20PIRN LA PN auS!

passage of a cir ating € vacuulm Tl eaner accaor

embodi ment; cleaner having the configuration shown in Figs. 1 to 5;

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



Fig. 17 is a perspective view show ng the external Z1J UN2p02 - 12
appear ance of the vacuum cl eaner according to the third ephodi nent; Fig. 18
is aviewillustrating one exanple of a prior art vacuum ﬂe&HﬁdﬂHFig. 19
is aviewillustrating another exanple of a prior art vacuum cl eaner; and
Fig. 20 is aviewillustrating a furthey,exanple of a prior art vacuum

cl eaner. Best Modde for Carrying Qut the Tnvention Hereinafter, enbodinents
of the present invention will be described with reference to Figs. 1 to 7.

[ First Enmbodinment] Referring to Fig. 6, reference nuneral 20 designates a

cl eaner my# DAy Qi %fﬁﬁ%@ﬁ{ﬁ%ﬁé <4k gfabbag%{gng-hose

(flexible connecting pip e cleaner nmarn y 20; 22 is a

handl i ng side cornectigng (Pipehgndldng Sjds, S&gg&hé ixed.Alap | eading end

portion of the dust collecting hdose 21; 23 an are connecting pipes for

ext ensi on a(pg;%agégizc_%adggpg%é FRONGR" EfleLReCLh B! En! Beghagdl i ng i de

connecting pi . 4 is a suction port Do y_conn.éted to the hgndling
e COAECL " B 55 M MR AR BIPoRER A 2T
of the cleqnal; JBRIHbAOWnE%n Alghaude Indsh 388§rété§ from a handling

side pipe shown in Figs. 8 and 9;

Fig. 11 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 connection between the handling
side pipe and the suction and exhaust hoses shown in Fig.
9;

Fig. 13(a) is a sectiocnal 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 illustrating another example of
holding the suction and exhaust hoses in the second
embodiment;

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

Fig. 16 is a view illustrating the connecting state
between a suction 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



a fan chanber 26 is forned in a rear portion of the dust collecting chanber
25. A paper pack filer 27 is disposed as a dust collecting filter in the
dust collecting chanber 25, and an electric fan 28 with igﬁ dUltta0en si de
28a comuni cated to the dust collecting chanber 25 is disposed in the fan
chamber 26. An exhaust port (exhaust side)- 28b of the electric fan 28 is
opened in a rear portion of the fan chanber 26, and the rear portion of the
fan chanber 26 is taken as an exhaust chanber 26b separated fromthe dust
col l ecting chanber 25. An exhaust air passage 29 extending to a connecting
portion 2hgpee@irg & tthd RaxdlBarneledmén HoyrdDng of o t Hige dUgirgol | ecti ng
hose 21 is formed in the cleaner nmain body 20. The dust collecting hose 21
has an i ne@ibcdntduel structure of an accordion-like inner flexible hose
30 and an accordion-like outer flexible hose 31 which are coaxially forned.
A suction air pagsgge182iksaf @iRd il ustedting) dled:bip i 30, and an
exhaust air passage 33 is forned between the flexible hoses 30 and 31. The
suction peiti ROk 24 Ndfurd SO, port nmain body 34 and a suction port
body si de connecting pipe 35 nounted to the suction port main body 34. A
downwar dl'y openeg;guctbonschaies 36 1us draBe iFhdtiR 1S USldnt Y JTBi N
body 34. An exhaust air passage 37 conmmunicated to the front side of a
suction peitic3oaat dh@ddWere Bk 0fang2 1 J UN 2002 - 14 the suction
chanmber 36 is also forned in the suction port main body 34. The suction
port body side cengecbiongspaPeid¥ Has u¥tradtigly QUIrRIrtHes Stdmpitdiigr of an

i nner pipe 35a and an outer pipe 35b which are coaxially formed. A suction
ai r passage SFOFAMN GahRh to ddigsucti on chanber 36 is fornmed in the

i nner pipe 35a, and an exhaust air passage 39 communi cated to the exhaust
air passage 37 is forned between the pipe 35a and 35b. Referring again to
Fig. 6, an air passage connecting portion 40 for renovably connecting the

handl i ng gicde wa&e@dﬂlg:a%}ﬁn?g Gif: e xRSt Q8 connecting pipe 23, a air
passage connecting portion 41 for renovably connecting the extension

connecting pi pesyddcandr2dr,t Oc®BEHiAEABGE, 0@NEdha BLEsBASSAHGRRABARCLI NG
portion 42 for renovably connecting the extension connecting pipe 23" to

the sucti@ainoHe RRA:SIKRY GAMNEGHd N PABE B35 MayS. thecsape structure, and
therefore, only the air passage connecting portion 40 will be described
with refergneet ard@Smehtd]o 5, and the reference nunerals of the air
passage connecting portions 41 and 42 are appended in the formof 40 (41,
42) in the figuresrapdihBetexplignatki on dfealeefe inti@Hait @b deyidhiced r
passage connecting portion 40 between the handling side connecting pipe 22
and the ext N9 CHNSCHIY, RPN I ctlle dpawihdNg 51 des cONMESE ng pi pe 22
is taken as a first connecting pipe and the extension connecting pipe 23 is

Z i ~UN zQR2leckind M a1 880N L SNCELh DD BPE - cFiedba ats PRSSAge
connecting portion 41 between the extension connecting pipes 23 and 23",

the extengl@aneNRRGH MY P 234 Sid akeha@$l £nd | § Sde COMEEE+ D¥y P DSe and
the extension connecting pipe 23' is taken as a second connecting pipe. For
the air pansdes iGRNREHd RERON t Bk d2a bed Veedui® &xd apstelok 0sNeehéng pi pe
23" and the suction port body side connecting pipe 35, the extension
connect i NGuRHPR A e dtSdAkRIE A2 18; T13 Sdng ymecs i 0o e By t PEpSHICt | ON
port body side connecting pipe 35 is taken as a second connecting pipe. As
shown in g ektdndildie @xtdIBHHIDGHEECEdMEePREd | DN ddridhechangdi ng
side connecting pipe (or the first connecting pipe) 22 has an inner/outer
duel st rU@Jalﬁrdq;ur{qhwd‘éﬂ c@hdmnc{"%é@2§ L0890l 1y 4 sposesnipoap outer
pi pe 43, and as shown in Fig. 2, the pipes 43 and 44 are integrally joined
to each othes, RbmMRIELId i HAMRS Ay @It inPassseedbyis formed
in the inner "pipe 44 and an exhaust air” passage 47 is forned between the

pi pes 43 apgd %&te@&%iﬁ}P%dr{é&dﬂﬁ% gigddl 23 #nd epgli ng end portion 44a of
the inner pipe 44 projects fromthe l'eading end of the outer pipe 43. As
shown in Figs. 1aandngunthe FRRer 75Ukl atRtofcdine d18ad R Ak pd i 44a
has a taper hole 48 whose dianeter is gradually exterided toward the | eading

end of thed,pad NG eNdRML I #4h of the cleaner main body 20, and



2 1J UNzooz - 16 In the air passage connecting portion 40, the

ext ensi on connecting pipe (or the second connecting pipe) 23 has an
inner/outer duel structure in which an inner pipe 50 is qagb H@& di sposed
in an outer pipe 49. As shown in Fig. 2, the pipes 49 an 50 are“integrally
jointed to each other by a plurality-ofigibs 51. A suction air passage 52
is formed in the inner pipe 50 and an exhaust air passage 53 is forned

bet ween the pipes 50 and 51. The | eading end portion of the outer pipe 49
has a smal | -di aneter portion 49a. A stepped portion 54 is fornmed at a base
portion ofa tfae YErbed @etiey furmdednido8. rdie pobtlodi afetke @@sti on 49a
has an annul ar hol ding groove 55 which is opened outwardly and annul arly
extends i rdlleotimydranenrid @5 di reelEpEr phitlamilley Seals ErERis&b 1S
fitted in and held by the annul ar hol di ng groove 55. As shown in Fig. 4,
the annul ais ealusterdalrl &ft iy FiMtstedimi the adbsp POLLéOPiR§acRaMbEEL i N
fromthe annul ar hol ding groove 55. A | eading end portion 50a of the inner
pi pe 50 i 25 aamhem dliedtirtic Eapass twDeledi6s i 9hdtyoh n¥easl yghrom the

| eadi ng end of the outer pipe 49. Further, as shown in Figs. 1 and 5, the
outer sur fagghuafi ddied eadidie etk PaEd 1l Dac b8y hélsardbé APLS Qslt&is%éiéééce S7
whose dianeter is gradually reduced toward the | eading end of the | eading
end portiam 0 fHie dandd e el danc UIRIN PP LHHadde fidst 282 ~ ~uN
200z -m connecting pipe) 22 and the extension connecting pipe (or the
second CORECiHG NPT A 28 NSEIdpONe&ONESt £elat OpERENORL HET the
Specifically, the leading end portion 50a of the inner pipe 50 is inserted
in and comectatned s | ead nthenteporpooviddaopfthderdnnerambee 44 and
the taper outer surface '57 of the | eadi ng end portion 50a is taper-fitted
in the tagey dadeh 4% ofn tdihdaadli digarihelr PREY | Sp Ah@t e@nNr & Mthé agesys! y the
smal | -di aneter portion 49a of the outer pipe 49 is inserted in and

connect ed dol Heter IrRpdiHghRNE JB0r t AN edfhduit Qlitrepf Ryt D9 Thecandsigle
di aneter of the small-dianeter portion 49a of the outer pipe 49 is forned

to be sliallay comldindabidion side doanstesd ofotige 0¥ 84nBEPRad, and a
slight play (gap) 58 is forned between the snmall-di aneter portion 49a and

the outer Hdie 2483, ofhe:Hd UMY eI 601 R hbSe annul ar £§embd MEADERe 56 i
brought into elastic-contact with the inner surface of the outer pipe 43 to

ai r-tightloresealr rhargappdietyeen the snal |l di aneter portion 49a and the
outer pipe 43. Accordingly, even if there are slight dinensional variations

in outside and i maedaudicageligestdng Mogd s Kby Ad irdeHshtd ddel s
possible to easily connect the inner pipes 44 and 50 to each other and al so

connect t haidirPidre a3 ek dibi-ol £Re hi phder £ k1181 €NBolsé NGO t Hrd

sufficient airtightness upon connection, and hence to facilitate the

manuf act ursg efcddi@iion?likk Wited0Rlexible hose 31 which are
coaxially formed. A suction air passage 32 is formed in
the inner flexible hose 30, and an exhaust air passage 33
is formed between the flexible hoses 30 and 31.

The suction port body 24 has a suction port main

body 34 and a suction port body side connecting pipe 35
mounted to the suction port main body 34. A downwardly
opened suction chamber 36 is formed in the suction port

main body 34. An exhaust air passage 37 communicated to

the front side of a suction port 36a at the lower end of



- 18 connecting pipes. In such a state, since the outer surfaces of the
outer pipes 43 and 49 are continuous to each other at the sane |evel, the
external appearance of the joined connecting pipes becomds! de8izgbl e. Since
an insertion-fitting portion 59 between the outer pipes 43 and 49 and an
Insertion-fitting portion 60 between_tRe inner pipes 44 and 50 are, as
shown in Fig. 1, overlapped to each other while being slightly offset from
each other in the axial direction, the ends of the insertion-fitting
portions (connecting portions) 59 and 60 between the outer pipes 43 and 49
and bet veeRet RRCtIRE dhaR®erdBeAnd 30 erdtte OVEL | BPESLEP1 8o RE her . As
aresult, even if a bending stress is applied to the insertion-Titting
portions RAian@o8Q. 3al. thRei BaekibANbioklt BYAROLIRN LHRRIMERN Jilk | nner

pi pes 44 and 50,@2 shear force appli%ﬁ fronf@ﬁe end of one inné&ﬂﬁipe 44
(or 50) tasthesobhen nndighoutidte Rkl WeADtiSe r& oM Lot PYpihe 350
insertion-fitting portion (connecting portion) 59 between t%e outer pipes
43 and 49znandnaloulthe | ?%ftalswaﬂitctﬂ N PUd4 LM (LPNASEEENY RErtion) 59
bet ween the outer pipeS 43 and 49, a shear force adpplied fromthe end of

one outer spicRe oh3 (Y A¥salgR e Inbin QM ESd PiPeHD bt ESaisd pf or ced

by the insertion-fitting portion (connecting portion) 60 between the inner

pi pes 44 apd ;30 formédl ih YN ARer pibe ASA r&Uldn dasx@mnple. in the

case where the connecting portion between the outer pipes 43 and 49 is

confi gured 135 ad@Sahi RethrAhAe tdl U 1R nBNAls ¢ hat, thes |3 4li paret er

portion 49a is provided at the end portion of one outer pipe 49 to formthe

stepped pebtrhel B cherf ¥HY A NS HOYIREtI, portion with no external step
t her eby enhanci ng the external "appearance of the connecting portion, even

if a shear stresgeduertfAgbepdiAgtbs rapR! ised Ao alihe p3leRRRd R R, such
shear stress can be reln?orced by the connecting portion between the inner

pi pes. Thi;sHRkes 4iot £R9S Hehlor il yA\Qirthd de Y& e R D6 {040 PEAHY broken at
t he stepped portion. Next, the connection work at the air passage

connect | ng:oiﬁ?x@&t@.@lg‘l%i%d sohe d wid i ddersofcidd c e diesesd begd, Jhe
connection between the handling side connecting pipe 22 and the extension

connecti ng ;pi PR s23geS RAMRITRL D6 QAL U T Néb £ N&AINES 1 PI BSitn 50 to
each otherlan% fhe%%connégiing tﬁ%’outer pi pes 43 an 4§Pto each other. To

be nmore speE fktenlsh dih@ HAHMAGHP D NN e Spndld ng, gl dergonnecti ng

pi pe 22 and the extension connect’ing pipe 23, the inner pipe 50 of the
ext ensi on ,¢eNReGliNg RG2S drhd tSid hithdded s Alms Mipf the

handl i ng side connecCting pi pe 22 by inserting the inner pipe 44 of the
handl i ng giode QARSI Ridee sA2 P RINBAIL 4 Ey PHFL P Perd%he suction
port body side connecting pipe 35 have the same structure,
and therefore, only the air passage connecting portion 40
will be described with reference to Figs. 1 to 5, and the
reference numerals of the air passage connecting portions
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



2 1 ~uN 2002 - 20 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 fromexternal, the insertionconnection betweerp §hgy @m?r pi pes 44
and 50 can be easily perforned. After the above insertion-connection
between the inner pipes 44 and 50 pracgeds to sonme extent, the
smal | di aneter portion 49a at the |l eading end of the outer pipe 49 is
inserted in the | eading end portion of the outer pipe 43. Finally, when the
taper outer surface 57 of the inner pipe 50 is substantially brought into
cl ose- contaklenWalsh at ke dodiRelcdifle thhPlp e, | meer WP q 144 pddagap bet ween
an end surface 54a of the stepped portion 54 and the |eading end of the
outer pipeohdelcti®ly Moraiom 43 Metrvdith cmnasit s R WeSihd Heiyt er pi pes
43 and 49 is perforned after the connection between the inner pipes 44 and
50 is stapligdsand ano 23he GiLle IS Yoh AWhiide: Simldroh et £ pokLion 49a
are di mensi oned such that a slight gap is fornmed therebetween, the

smal | - di aggt ar FAt R R GHYy kA Ay 1S i€thd band coapesigd to the
outer pipe 43. In such an insertion-connection state, the annular seal
merber 56 ,qbet hg SHR laliedMRiLla RUIIRD ddthdStidy A | CEFNtaRd Wit h the
i nner surface of the outer pipe 43 to airtightly seal the gap between the

outer pi pead3dadRd coheermidAigyrmtiem o thon A9 b fien ot gr surfaces of
t he outer 2 J UN 2002 - "21 pipes 43 and 49 are continuous to each

other at LRensWaneYyalbe 13 eNHY e dasdd Al Xt i) appear ance of the
connecting portion between the outer pipes 43 and 49. The separation

bet ween t k@ nharalingdd pIipde 330NReH NG s Pford Vorddeedidlp HONNESting pipe) 22
and the extension connéecting pipe (or the second connecting pipe) 23 can be

easi |y perheiedsby RUldSItGdriRe RAMEPIZY ddeghL % &3 bt ho@pposi te

direction in accordance with the procedure reversed to that” of descri bed

above. The igRNRREGHRR 1370 3@RAMAS i1 BkdlGAld NASHRICSHELEL NG portion
40 is simlarly perfornmed at the air passage connecting portions 41 and 42.

In this xpephe suction port nmain body 24 can be sinply, indirectly or
directly nounted to or disnounted fromthe cl eaner main body 20 or the

connecting pipe 23’ shEWht DA £iglNge 4R tPUCHIN pRALE fODL 2k GaMPe sinply,
indirectly or directly nmountedto or disnounted from'the cleaner main body

20 or thepeeRIes! isdg RIHRE hddialiMme SiHd | BhRUE; PP 2é &P bge replaced by
anot her attachnent or can be, if 1t fails, sinply eéxchanged for a new one.

In the stabRnelktWhiChilRg 2oNNRE QN BinddeAldr RARSAGS SOINeEL | g portion
40 between the connecCting pipes 22 and 23 is simlarly perforned at the air

passage CQmARE! ahd iP@fel ?’l%e‘”lll;arlds doat O M PbAd PASSRAASSH and 52
of the connecting pipes 22 and 23, a suction air
pipe 43, and as shown in Fig. 2, the pipes 43 and 44 are
integrally joined to each other by a plurality of ribs 45.
A suction air passage 46 is formed in the inner pipe 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.



2 1J UN 2002 - 22 passage (not shown) in the connecting pipe 23", the
suction air passage 32 in the dust collecting hose 21, t?$ ?HPZ% nair
passage 38 in the suction port body 24, and the |like constitut series of
suction air passages 62 for comruni cating the dust collecting chanber 25 of
the cleaner main body 20 to the sucti-ongchanber 36 of the suction port body
24 as shown in Fig. 7. Simlarly, the exhaust air passages 47 and 53 of the
connecting pipes 22 and 23, an exhaust air passage (not shown) of the
connecting pipe 23", the exhaust air passage 33 in the dust collecting hose
21, the exhaust ahrtpasapgepa8skfet kentleediely moirkilkedy020.tHehe exhaust air
passage 37 of the suction port body 24, and the |ike constitute a series of
exhaust paxzages ond chohecimgigtiald N1 htheexdwutiid dviiedt 260 ipéhe

cl eaner main body 20 to the suction chanber 36 of the suction port body 24.
I n such a2gohBaecikhnoindeaieutdicriudle Llncdtire fian WBidls apeimed, pipe SUCks
air in the dust collecting chanber 25 to generate a suction negative
pressure BO tide cdaxtiagah! edlsipagetharbein Zutehgict4aON PROYHMG [esSSure

t hus generated is applied to the suction chanber 36 of the suction port
body 24 vFagthe, st @ipRas@geshidd0 Afrdl IeSdtdtal XpSio SMELEOtb Ned &g
suction port body 24 together with air is further sucked to and caught by

t he paper opaek bil beplAfaill tyhe AdusibL @1 ecl RGcthaFber r2padsaddigsuct i on
2 1J UN 2002 - 23 passages 62. The air sucked together with dust is

cl eaned by st FerpaBeinpacle findedr pApe B drid UCkBchdyst heielggisdge fan 28,
to be exhausted in the exhaust chanmber 26b through the exhaust port 28b.

The air eshaust gdrived e tedeausinhe hapey Aphuris i ded in the suction port
body 24 via the exhaust air passages 63, being blown fromthe exhaust air

passage 37 (one Phet hea@xhgushdabbrRassages thd) ouft @ ipectdoomazord body 24
in such a manner as to flowrearwardly fromthe front side of the suction
port 36a g@haflhedsuskiter gphatiemn IVa.and isteppeliepoagdion 540gei Fyrmed h dust
sucked in the suction chanber 36, into the dust collecting chanber 25 via
the sucti gt al baRaspa@es obl ofl ihedigmd Sl idiusnCid € Wt€ibn 1494 he The
above-described circulation of air, at the air passage connecting portion
40, the sgabilardieseitere pRir@SYH & 9= rapldredidulde BIdith gfdopassages 46
and 52 in the direction where the insertion-connection between the inner

pi pes 44 andch0 ikeepeRedderntiardiy rid affieidiMe decsidenod heme t he

cl ose-contact between the taper hole 48 of the inner pipe 44 and the taper

outer surkageubfedlentthell @itedyikm S0AnASnAUNETUIseall nenbeo$H e tO
sufficiently ensure the airtightness of the insertion-fitting portion 60

bet ween t ke titedeinPlapis héd sy HhaMdrdraila Providinn dfodry 58al awenber.
[ Second Enbodi nent ] 2 1 JUN 2002 - 24 Referring to Figs. 8 and 9,

ref erence shuimr aln ¥4Q .dasi gt e ledeanel]l mednbdx s of s pyeeidid cl eaner
121 is a dust collecting chanber formed in a front portion of the cleaner
mai n body wiz®; aldp poatliicth BEdy drdissceinld e dn Ot adrad 1 0p etd i 6d 0Si ng
lid) for opening/closing the dust collecting chanber 121; 123 is a hose
connecti ngrpekle Bornmeg Lsatihtgl eddbedytidd; 58ad o¥24hes imnRapeyipgeado filter

(dust collecting filter) disposed in the dust collecting chanber 121.
is, as shown in Fig. 1, positioned slightly inwardly from
the leading end of the outer pipe 49. Further, as shown in
Figs. 1 and 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



Ref erence nuneral 125 designates a fan chanber formed in a rear portion of
the cl eaner main body 120, and 126 is an electric fan disposed in the fan
chanmber 125. A suction port (suction side) 126a of the elZ¢tJyNcfpan 126 is
comuni cated to the dust collecting chanber 121. The rear portion of the
fan chanber 125 is taken as an exhaust jghanber 127 separated fromthe dust
col l ecting chanber 121, and an exhaust port (exhaust side) 126b of the

el ectric fan 126 is opened in the exhaust chanber 127. An exhaust passage
(exhaust air passage) 128 conmuni cated to the exhaust chanber 127 is forned

in an upponmRat kY tPiYe)0f22 hthd | o edx fan $1i 9 Yo dtde t BE Blpexlayst
passage (exhaust air passage) 129 communi cated to the exhaust passage 128

and ext enéindg se@dmie Uit dhPlp i DS ea£ONNeEd i HloROsbndedtéd £ormedd in
the lid body 123. Reference nuneral 129a designates a hose connecting port

of the exhaust Jdssage z ~ ~aN 2002 - 25 129. Reference nuneral 130
designates a flexible suction hose (flexible hose); and 131 is a flexible

exhaust hose (fl sgleaheibgmy, Ehe ilé_%fcii(?{l@ Roge pb3Q shas sy apcard onl i ke
extensi bl e hose 130a, a connecting pipe 1I30b integrally provided at the

base end (jepRrelloOf5d e NesR 3R, 1 ANhA cOMMECELNOL D! PrRe 1808aiRGegral ly
provided at the other end (leading end or free end) of the hose 130a. The

exhaust hesg Rk tiah a2A@0HEHONIAde pri&nss bhes hose d3d&r auepnecting
pi pe 131b integrally provided at the base end (one end) of the hose 13la,

and a connRGifite FPeFlIe ITHA0 R |andr syt €esh 804 hes ot hgsrendetbgadi ng
end or free end) of the hose 13la. The connecting pipe 130b of the suction

hose 130 ij%, iddeeiddy (RNEGEG £ ridel Hasen§omechb PO PR 444233040 be
comuni cated to thé paper pack filter 124 in the dust collecting chanber

121. The GORRAHHMDLUY thl 1 1-he Sxdedstpdeseod 3do d So £0PRECL @0 the
hose connecting port 129a, to be communi cated to the exhaust passage 129.

The sucti gngog® 130 sand A exdalid loseedBddars ek rabhyihy s4gd. I n such

a state, as shown in Figs. 8 to 11, the connecting pipes 130C and 131c of

the hoses pL3Q i B eUERP WY 4nserird ARd ifdd (Bhrddtdy apatk

el asticall'y holding menbers 13Za and 132b of a connecting menber 132, .
respecti vensl 1t Q1ikgnddits Jighho\eod dbA0tYe dter ipd 4 N L0E8rmed6 this

state, the hoses 130 and 131 are not separated fromeach other and are
firmy helg iz the gRiraldns tvd:stethshape {4 & edi sRpesshepetne Connect i ng

pi pe portions 133a ‘and "133b projectingly
outer pipe 43, and a slight play (gap) 58 is formed between
the small-diameter portion 49%9a and the outer pipe 43. Thé
lip portion 56a of the annular seal member 56 is brought
into elastic-~contact with the inner surface of 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 dimensional variations in outside
and inside diameters of the pipes 43, 44, 49 and 50, it is
possible to easily connect the inner pipes 44 and 50 to
each other and also connect the outer pipes 43 and 49 to

each other while ensuring the sufficient airtightness upon

connection, and hence to facilitate the manufacture of the



provi ded at the base end (one end) of a handling side connecting pipe
(handling side pipe) 133 are inserted in and connected tc’ff?ﬂﬁo cting

pi pes 130c and 131c, respectively. The handling side connecting gﬁge 133
has an inner/outer duel structure of a suction air passage 134 and an
exhaust air passage 135. A suction aiLr jgassage 133a' in the connecting pipe
portion 133a is communi cated to the suction air passage 134, and an exhaust
air passage 133b' in the connecting pipe portion 133b is comunicated to

t he exhaust air passage 135. A suction port body 137 is connected to the

ot her end c@hnlele ihaneliipag Si de connecting pipe 133 via an extension pipe
136. The extension pipe 136 has an inner/outer duel structure of a suction

ai r passage 138 apdsaBnhexhgustedi cipassate biteAndAf U s Ghport body
137 has a suction chanber 140 and an exhaust air passage 141. The | eadi ng

end of theuexhapsbedl 130a53RY® e d¥stidvtied &8 dden | OvRErend Phethe
suction chanber 140, is opened rearwardly. The suction alir passage 138 of

the extengi R RieR 113G HeS SAEAHNIC AL L LML E £dnd 04 hgeguction air
passage 134 of the handling side connecting pipe 133 and to 21JUN

2p02 - 27coh&%c%ﬁ%bi%ﬁ om0 s dhg,siction port body 137, and the
exhaust air passage 139 of the extension pipe 136 is comuni cated

(connected) to thengxhast nakbktRans29ethdy Yortthehandldigidfaonnecting
pi pe 133 and to the exhaust air passage 141 of the suction port body 137.

Next, theouaeuupi¢laane’ RRVidw sichhm Gl ot of hd | pbee g5 céh bed.
Wth this configuration, when the electric fan 126 1s operated, a suction

negative Pzt thalsehddy PRRIAIOMM shesl ecldighdan 126rig, applied to
t he suction chanber 140 of the suction port body 137 via the dust

col | ecti ngyehambledldl & UWHHAY alHi RASSAUSy 1300 § hee suct i pRoRose 130,
the suction air passages 133a' and 134 of the handling side connecting pipe

133, the gueh @Rnaiy RASIROG A Qfitder fd eNiONRiPS A3 and the Iike.
Thus, air and dust are sucked in the suction chanber 140. The dust sucked

toget her Wintsh y@isloni¥ 148 nSHGId XA SHANRESnHldO: i 15 b Sethhi &y the dugtso

col l ecting chanber 121 via the suction air passage 138 of the extension

pi pe 136, plehgetWC NN RASIAGETHB3IB AW 4340 dde,handiido; side

connecting pipe 133 and the suction air passage 130d in the suction hose

130, and ipgﬁ%uglqt a 15te RPN Fldffda 124 eddh thiRefaseys the air
sucked in the paper pack filter 124 is cleaned by the paper pack filter 124

;88; s sugkeditn thereliecld ieddhd 2k tdypuah 4 saigtéoneport 2 1 J UN

insertion-fitting portions 59 and 60, at the insertion-
fitting portion 60 between the inner pipes 44 and 50, a
shear force applied from the end of one inner pipe 44 (or
50) to the other inner pipe 50 (or 40) is reinforced by the
insertion-fitting portion (connecting portion) 59 between
the outer pipes 43 and 49; and at the insertion-fitting
portion (connecting portion) 59 between the outer pipes 43
and 49, a shear force applied from the end of one 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.



- 28 126a, and thereafter, the air is exhausted in the exhaust chanber 127
fromthe exhaust port 126b of the electric fan 126. The exhaust ogpr thus
exhausted in the exhaust chanber 127 is guided in the exhaust air passage
14Z of the suction chanber 137 via the exhaust air passages 128 and 129,
the exhaust air passage 131d of the exhaust hose 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 rearwardly fromthe opening of the exhaust air passage
141 forned at thesl aweespdtli o8rokxbhgleycinofhehager whade tthebl ow up dust
present on the cleaning plane in the suction chanber 140. The exhaust air
is thus cicbaukeatadg( poittiondbe thizdmhamasmtdr ysigus 4 sxdhausti hose 131
for blow of dust on the cleaning plane, the hoses 130 and 131 may be

separ at el yohgligazed akheeleidpetBRbavd L3l sifth ke reasidy tieepard el y

rel eased by pulling out the connecting pipe portions 130c and 131c of the
hoses 130saad1131amed@rt e raarmeabiang PigWidldd ens thiBamnhdSSiuf the
handl i ng si de connecting pipe 133 and further pulling out the connecting

pi pe port b@nsnd30atard pipkc 4hr @ thenCialmpadiastddad 1on B didg portions
132a and 132b of the connecting nenber 132. In such a separation state, the

connect i ngopmpagPehti ednhdttiely phe xdinusitiase ohdle iyl hecdpved closer to
t he 2 1 JUN 2002 - 29 cleaning plane, whereby dust on the cleaning plane

can be bl ewarbyyt Bahexkanst tdier dXt@WhdT PP LRI i1k BdthdWfingn
131c. I n the above-descri bed enbodi nent, the suction hose 130 and the

exhaust hpsetldh,aeeehelid ian shkarSpitr@ldy dud tebehang PVeIied he
present invention is not necessarily limted thereto. For exanple, as shown

in Fig. 1l4o the stebped peseibs0 sand suvh eHmuststdiess ldh By be j uxtaposed
in parallel to each other, and renovably connected at a plurality of

posi ti onsre@ngagkeat By thy RAReAiny Mot dd befwedngdd ifhdenbers 132.
In the case of using the exhaust hose 131 for blow of dust on the cleaning

pl ane, thegipgBausthhosmatad MaypbesebNki gur adotid BBesSepakabha phr grdhe
suction hose 130. The extension pipe 136 may be divided into two parts |ike

the extenpe@RgPbRekes3 adN@nhd3's tidpdedie dgdrtSitorenmbodi ment. [ Third Enbodi ment ]
A hose 230 shown in Figs. 15 to 17 has a duel structure in which a suction

hose 234 is noungedti nthe exhavstibas@oz&3at\Wine the Ba$eadd0 is connected
to a connecting port 225 of the cleaner main body 20, the suction hose 234
i's comunieahedtifgt pRraush 20l lagel ith@ function thereof will be

described.

The connection between the 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 pipe

23, the inner pipe 50 of the extension connecting pipe 23

is inserted in the inner pipe 44 of the handling side

connecting pipe 22 by inserting the inner pipe 44 of the

handling side connecting pipe 22 between the outer pipe 49



chanmber 25 and the exhaust hose 233 is conmuni cated to the exhaust chanber
26b. A space between the exhaust hose 233 and the suction 21 . ~ar
2002 - 30 hose 234 is taken as an exhaust air passage 23§A,Jw%dehe
interior of the suction hose 234 is taken as a suction air passage 234A. A
lead wire L extending fromthe cleaner gmi-n body 20 to a handling side
operating pipe 22 is laid out in the exhaust air passage 233A. A conductive
term nal (not shown) connected to a conductive socket (not shown) of the
connecting port 225 is connected to an end portion, on the cleaner nain
body 20 siairl tife titmdeasipé r50 lof Athendxpension, comnébeihgnglpagzsi de
operating pipe 35 side, of the lead wire L is connected to an operational
swi t ch panglor{ naics hwnsdr  ivn hepet 4 ok | deinper ehé nEnpépepiphe head wire
Lis laid out in such a manner as to freely follow the bending of the hose

30 and t o a8 B Ao tiedanaftamli erte ShaBrt tRE Ohséheiexbaust air
passage 233A. In addition, a termnal connected to a control circuit for

control | i ngraidy o&ivddie lecinnér fgipes 45 pravigedapmpbhgagoghet of
t he connecting portion 225. The lead wire L laid out in the exhaust air
passage 23pA-ficrmdosed to the exhaust air fromthe electric fan 28
however, since dust contained in the exhaust air is significantly filtered

through the dust agekkeehienapioiviel €h sk tish-adridd @i dr) Be i) Hy ovi ded
bet ween the dust collecting filter 27 and the electric fan 28, it is

possi bl e tigqrdre\Siife POLAUNIRNCE) AP rddesds 0Dy eHOROCExEERE , L Pige €XRAUSL air s
clogged and/or the lead wire L is disconnected due to entanglenent of dust
2 1 J UNRZkteBhortidididdent egge WML E2dingAcHANGE | B8 SbEEeBPBIBEI NG pi pe
222 is provided at the other end of a hose 230. The extension pipe 23 is
renovabl y geonnectagb dted hig handl 16Wd Shél e RPEHEt 18 PbPetRL 2o@ndrt epexhaust
pi pe 35 of the suction port body 24 is renmpvably connected to the |eading
end of thgExtensadlyli RBed3 theoRRYEre Gt e @deNs o Pide Zhndhe
handl i ng side operating pipe 222 includes a grip portion 235A and an
operating di@¥d 159 123 Ay i ged W thr digRPel Rtb Ng1Ls¥e L E6nt AL shewn) for
setting the turn-on/off and the output of the electric fan 28.

the taper hole 48 of the inner 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 between the inner pipes 44 and 50 is
started and also the outer pipe 43 and the small-diameter
portion 49a are dimensioned such that a slight gap is
formed therebetween, the small-diameter portion 49a can be
easily inserted in and connected to the outer pipe 43. 1In
such an insertion—-connection state, the annular seal member
56 of the small-diameter portion 49a is in elastic-contact
with the inner surface of the outer pipe 43 to airtightly
seal the gap between the outer pipe 43 and the small-

diameter portion 49a, and the outer surfaces of the outer



Li ke the hose 230, the handling side operating pipe 222 is configured such
that a suction pipe portion 237 is disposed in an exhausthgipﬁagortion 236.
The exhaust pipe portion 236 is connected to the exhaust )W 2002nd t he
suction pipe portion 237 is connected to the suction hose 234. The inside
di aneter of the exhaust pipe portion 23%1is set to a value being 1.6 tines
the inside dianeter of the suction pipe portion 237. Wth respect to the
hose 230, the inside dianmeter of the exhaust hose 233 is set to a val ue
being 1.6 times the inside dianeter of the suction hose 234. Simlarly,
with resparipé® 4haemitéhsaoa popeiBeushtoi sacHeodhameker thk shmeout er
pipe 49 is set to a value being 1.6 tinmes the inside dianmeter of the inner
pi pe 50. |Yewsllj ttorensach afdéediraklensktarpapeappdasadca23ofi $heot 2 1
,JaN 2002 - 32 of the duel structure. That is to say, the outer and inner
pi pes of eammedtime ot eihen drepipes BBeandtas' piipgsbe3lsepdr abed from each
other. Wth respect to the hose 230, as shown in Figs. 8 and 9, the suction
pi pe and the exhabst sgigeerathrbédspEsmt te fiamrd ot oidercantearirgd wire
may be laid out in the exhaust hose 31. In the third enbodi nent, an
el ectri calpimangosuthe abiBs ttotMineat §rgSpipedr 22 bhghthenektiengiehenent is
not provided in the suction port body 24; however, if such an el ectrical
means i s pravieeding piwe s(st i tite psetohddyoRdecaihgagipel e2B8ayahebkai d out
in the exhaust wi re passage 38 between the outer pipe 35b and the inner
pi pe 35a ofadikby qoeanBetned lpy peuBbinagdthbecbradcwing phpebe2coandckaed to
the operational switch panel provided on the handling side operating pipe
222 or to imetheasbposite dirébeibonsen286coblitnee of thhehknyebtiednrAs
descri bed above, according to the invention described in claiml, there is
provi ded arerasrmed cteatiest | of wie sbrAbsdcaébonesi de of an electric fan
contained in a cleaner main body is connected to a suction port body via a
suction air passage archnttdrausid Seeardtide £f eghid i £if apadsagoOnnected to
the suction port body via an exhaust air passage, characterized in that an
ai r passageomoediettd Ngopoidn o0 f Ds s emhyably pepfeehiedgathehsugtiron port
body to 2 ~ ~uN 2002 - 33 the cleaner main body is provided on the way
of the botgessdgpascmgestigoosttbohy, 43i ana the sucttlons pady, beidy can be
renovably connected to the cleaner main body or the connecting pipe, it can
be repl aceshdyi@mgbdretr radimchodynt 246r caanbbesimpliyt, fLadisecsligpby exchanged
for a new one.

directly mounted to or dismounted from the cleaner main

body 20 or the connecting pipe 23'. Further, since the
suction port body 24 can be simply, indirectly or directly
mounted to or dismounted from the cleaner main body 20 or
the connecting pipe 23’, the suction port body 24 can be
replaced by another attachment or can be, if it fails,
simply exchanged for a new one.

In the state in which the connection at the air
passage connecting portion 40 between the connecting pipes
22 and 23 is similarly performed at the air passage
connecting portions 41 and 42, the suction air passages 46

and 52 of the connecting pipes 22 and 23, a suction air



According to the invention described in claim2, the air passage connecting
portion is conposed of a first connecting pipe and a seCO@q ggnngﬁ}ing pi pe
each of which has an inner/outer dual structure including an outer pipe and
an inner pipe coaxially disposed in the outer pipe; the interior of the
inner pipe is taken as either the exhaukk -air passage or the suction air
passage and a space between the inner pipe and the outer pipe is taken as
the other of the exhaust air passage and the suction air passage; and the
outer pipes of the first connecting pipe and the second connecting pipe can
be i nsert ip@ssagmetat showalchint tiee , camule ¢ hing npiepe p2pes vhet bhectipsat
connecting pipe and the second connecting pipe can be insertion-connected

t o each otdier pascEwalidlylyn thecdusthecohbecting poséi 2h, (thansutithgn
portion) between the outer pipes of the first and second connecting pipes
and t he i resier thaors ooy t3%rin comest¢hgopoporondodet Mbenaniethankikpi pes of
the first and second connecting pipes are overl apped to each other, the
sucti on pardandtudyteare e sieplof nountt ton t @i orpassagast €2 foem t he cl eaner
mai n body, the connecting pipe 2 1 JUN zooz - 34 or the like, and al so

t he seal i npproheriaaAtEimicsttiie dusthechhaetinggepanbenn2 bed fieehet bkebhest and
second connecting pipes can be inproved. According to the invention

descri bed niairclkaidyg 20 dto | Bestsureiat ¢hanber s36 anfl skeosdctbanepbirng pi pes
is configured such that the | eading end portion of the inner pipe projects
fromthe ety Y evad dfowrhelroWlisy. pl pe.Sissl larlgsulthe updewonneict i on of the
first and second connecting pipes to each other, after the inner pipes of
the first paabsaspeod cothdéd o) theesommectingrpipas cdhnenstied3t oarach ot her
in a visible state, the outer pipes of the first and second connecting

pi pes can ebghduserdimwmpaarapet Gbt oskeaeh) ovfiethe ncanvéstbhe pipee23The
first and second connecting pi pes can be thus easier connected to each

ot her. Acoirdievhaust bl messddgn Iesimi bieel dustl advbldctang hose 21,
insertion-fitting portion between the outer pipes of the first and second
connect i ngha peshaarak aniy nsessagm-I9 tinngheocleane behakbrnbdig 2Opethpi pes
of the first and second connecting pipes are overlapped to each other in
such a narengravest tadlibepadfdapt 37 onf et stderonnpohe bxdpl 24 r endli dthe
Accordi ngly, the edges of the connecting portions between both the inner

pi pes and lhidkenesmdigittutteher merrepi pbsegfiatsie passagasdéd3efond connecti ng
pi pes are not overlapped to each other. As a result, even if a bending
stress i s appuredadmlndecloomnmacusty epoanben DehweEnthe 2cledhblr 2082n- 35

the first and second connecting pipes, at the connecting portion between

t he i nner pdyeL Oftd hehd igwttiond ceodner cdHhineftting pupesonapsheabofiprce
applied fromthe end of one inner pipe to the other inner pipe can be

rei nforce®®4y the connecting portion between the outer pipes; and at the
connecting portion between the outer pipes of the first and second

connecti ng pi pesInassicbar fcomcecdppn etdreomulien arfte of lerierionitfan pige to
the other outer pipe is reinforced by the connecting portion between the

i nner pi peiss demtrasbulit furkexaipln the tdestasel bheténghehsomharcibng
portion between the outer pipes is configured in such a manner that the
smal | - di anet eyerporatieorn isiqriom dezbativhepeasispoet iontbé dnetout er pipe to
formthe stepped portion for formng the connecting portion with no

ext er nal stcepl edigimeh ychantizarci 2. t Theexsmriiain aypwedr lare eoof s sumee cdnnect i ng
portion, even if a shear stress due to bending is applied to the stepped
portion, siefershesat st ragsslicsh te tlee néwetion bghamieeroBéeofi hheporti on
between the inner pipes. This nmakes it possible to avoid the outer pipe
from bei ngurmken mdrt Heodt eppedinotihe osmcticenrphangagest B2. i NRverd i on
described in claim5, wherein one of the insertion-fitting portion between
t he outer mEgEst andhidthesucissd tirontHe tsuogiporpoon betiye2é thgekheer pipes
is a taper-fitting portion, and the other of the insertion-fitting portion
bet ween t helthutelr pipefuriiter sucked to and caught by the paper pack

filter 27 in the dust collecting chamber 25 via the suction



2 1J UN2002 - 36 the insertion-fitting portion between the inner pipes
rs a loosely fitting portion; and a seal nenber is interposed in the

| oosely fitting portion. Accordingly, even if there are sRilghtiN dggrensi onal
variations in outside and inside diameters of the pipes, it is possible to
easily connect the inner pipes to each 28 her and al so connect the outer

pi pes to each other while ensuring the sufficient airtightness upon
connection, and hence to facilitate the manufacture of the connecting

pi pes. According to the invention described in claim®6, the interior of the
i nner pi ppassagdertas The suct ismckaid trassaeer and! ustpace dledavesdh t he

i nner pipe and the outer pipe is taken as the exhaust air passage; and the
i nsertiondy tthengpapet ipErtihei e t2ié, | amdripi pesked bpethapeieétting
portion. Accordingly, a suction negative pressure is applied in the

i nsertion-fflart t3thg forkde caxhaudted din eche cexhvnes © ¢thembase?fbonheonghct i on
bet ween the i nner pipes becones deeper. As a result, it is possible to

suf fi ci entihe endimest o ri r2glght Mees adfr tehdhauseasd iion HHd tddigaypoe ti on

wi t hout provision of any seal nenber. According to the invention described
in clai m Ehdnere Jéb prowdeted Macthen sheabhen porvhbedly a24ueiaothei de of
an electric fan contained in a cleaner main body is connected to a suction
port body eslaussts ucin Qe ss agensthgodaing dnl exhafisémstle ekhabsteheetric fan
is connected to the 2 1J UN?2002 - 37 suction port body via an exhaust
ai r passagmssa 8t etorrehf chdadxlmduseasir ppassafes h€3puLhi theai r passage
and at | east part of the exhaust air passage are respectively forned by a
fl exi bl e sucttiem hese: dwba 24 ek bdwckexdaustnéoses who chlaw ereanweetidd to
the cl eaner main body; and the two hoses are reparably juxtaposed and hel d.
Accor di nglfiront tthd | fxorbt es eddhaltthoseucepan apedt f B6a dhetbacskuonibnse can
be used fox blow of dust. According to the invention described in claimS8,

t he two hagasnkerre 3 raaid yid véistlesd dgzn di bohytheyenivhedusbessakedon hose
and exhaust hose are juxtaposed, they can be freely bent in an arbitrary

di recti on.irActy diudkich tdteanmbwredd pnitescthdedusd €bdisrPing 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 portion 40, the suction negative
pressure is applied in the suction air passages 46 and 52
in the direction where the insertion-connection between the
inner pipes 44 and 50 becomes deeper. This is effective to
strengthen the close-contact between the taper hole 48 of
the inner pipe 44 and the taper outer surface 57 of the
inner pipe 50. As a result, it is possible to 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]



| eadi ng end portions of the two hoses are renovably connected to each other
by nmeans of a connecting nenber. Accordingly, the suction ‘ﬁJ N%m?the
exhaust hose can be firnmy juxtaposed and hel d by hol di ng“o |§ position
of the | eading portions of both the hoses by neans of the connecting
menber. This makes it possible to reduea the nunber of nmenbers for hol ding
both the hoses. Further, the flexible exhaust hose can be sinply separated
fromthe suction hose by renoving the | eading ends of both the hoses from
t he connecting nenber, and the separated exhaust hose can be used for bl ow
of dust. Accordi Rgfeertheg itbvEibisonsdesey dheddfie radnjennihedl 1201 J U N
20p2 - 38 least part of the suction air passage and at |east part of the
exhaust adespesage ar e leasyacmaiel wdédy nefl dywacibmxébéensretipn hbegse and
a flexible exhaust hose which are connected to the cleaner main body; and
the two haeseéssar eoldpartday dhantteposkermedl held. fAscorgbreiyn dhethéexibl e
hose separated fromthe suction hose can be used for blow of duct.
Accor di ng clleatnfee: madenticaly desicy il is £|kidnBddy aldbeastopaettDhgt he
suction air passage and at | east part of the exhaust air passage are
respect i vehpmbenrmedd ny fdiee e it | B heysen ol @b 4 £xg bt ke edhigyst hose
whi ch are connected to the cleaner nmain body; and the two hoses are
repar abl y coutlezirased chchted) d.21Aca@3iingly . héde ddexébtendposersepar at ed
fromthe suction hose can be used for blow of duct. According to the
i nventi on fdeaed led the aliai Mokl 1des eand WMHOVidled Payseupar k! eanesr
characterized in that a pipe body for connecting a cleaner nmain body
i ncl udi ng (ase eetinieztiay tf lacatiCtdidpiesd DOdyhdaguer SE61168tBhg passage
fox supplying suction air fromthe suction port body into the cleaner main
body, andchanmeeiaueti.air passage for circul ating exhaust air fromthe
electric fan into the suction port body; and a portion of the exhaust air
passage extendi ngefeesntbenaheaadr 106 michddyaite sa shand] idxan«le operati ng
porti.on of the pipe body for controlling the 2 1J UN 2002 - 39
el ectric ffarmesl A0\ dedMigdr#idreask Whe d Xsawontmlh i pgdy heael eghdi c fan
by operation of the handling side operating portion. Accordingly, since the
exhaust ailzef negmashicale isitc g biebadskatty €104 | ££4 eshétess 1951 hea portion
of the exhaust air passage extending fromthe cleaner main body to the
handl i ng siude iepe patdth g sitici,side)i SLPs oDl €hd ce BdBi D@t £aRNL26 is
i nconveni ence that the dust is caught by the | eading wire and thereby the
exhaust aicorpasSagtdds 1 aggedudt hed e @i odieshskst 121 . t hthd esging end
i s disconnected. Further, by extending the lead wire provided in the
exhaust apord®sA@E reRy Ifard reHdnbeeml g idetdlongi dsdimadxatecti on of the
exhaust air passage, it is possible to shorten the length of the lead wre
and reduceHaidereilPnt sepddrddatkom rithe aditsal sol f@ctind atleamber | aybut of
the lead wire and sinplify the configuration of the pipe body and hence to
reduce theanaueherexbfauste poartuf @eihau sty sidps B26b tde theaué bettriagfanst .
According to the invention described in claim13, there is provided a
vacuum cl a@seri s havearicerirz athe restimais @ ¢hiqbdody2 T or pomdciisty a cl eaner
mai n body including an electric fan to a suction port body has a suction
ai r passage sfsRiges Uit s faitpn ddwye) erl@ercomum Doslyed abel Bhe exhaust air
passage for circulating again exhaust air fromthe electric fan into the
suct | gndp@rxmahmty;cmdaetqueuhwsﬁoméd pas sageugxé enteag popvidhect!| eaner
mai n body to

the cleaner main body 120, and an exhaust passage (exhaust

air passage) 129 communicated to the exhaust passage 128
and extending to the vicinity of the hose connecting port
123 is forme4d in the lid body 123. Reference numeral 129a

designates a hose connecting port of the exhaust passage



2 1J UN?2002 - 40 the suction port body is provided with a |ead wire
extending to the suction port body. Accordingly, since tﬁ§1q?npz@ﬁ air from
whi ch dust has been already collected flows in the portioh of 't exhaust
air passage extending fromthe cleaner main body to the handling side
‘operating portion, it is possible to-eldgn-nate an i nconveni ence that the
dust is caught by the leading wire and thereby the exhaust air passage is
cl ogged with the entangl ed dust or the |leading end is disconnected.
Further, by extending the lead wire provided in the exhaust air passage
nearly inilgone al ong the |ongitudinal direction of the exhaust air passage,
it is possible to shorten the Iength of the lead wire and reduce the wei ght
of the | ead w r ere@B@edlkso nhaeirailt aB® s ilgpeaids of fAihedad iseiend
simplify the configuration of the pipe body and hence to reduce the nunber
of the mamyRctUWlidid sl o snd; taed Megiuf a6t alr £ Nék LOBS - e AEEQE € RPskO the

i nvention described in claim14, the lead wire is laid out in a freely

bendabl e stfatekibAe dRHul t ThRY sedtarti e dda Jead MNare e dyidm | ine
al ong the | ongitudinal direction of the exhaust air passage, it is possible

to facilitahe tdiedryitite tfodderdmad av éenmedc 185UsEps hesawi ght of the |ead
wire, and hence to reduce the nunber of the manufacturing steps and the

nmanuf act urinteQsitly proviided) At 2002 badd eAECOsd NEndP bheth8VEBEEON
described in claim15, the pipe body extending fromthe suction port body

to the cl adtey, B PABhrdcEind §5iSte a1 POE L iRPe@fal e PioEiROAYaEXERAI NY
fromthe handling side operating portion to the cleaner main body has a

duel struGuley idid udiduhiide sictdONERéE Passage and hbgeexhaust mid
passage. As a result, by laying out the lead wire in such a manner as not

to wind itedRidsl Inbdwit1 310 1exd e ddcheaidy-1i0ké i dcehomg1 & hrokengBL i nal
direction of the exhaust air passage, it is possible to shorten the |ength

of the |ead drdreAithd gshiyse 13mp V\ﬁw&gr@i? herbeaded 4€, tRE0bak&Oend
facilitate the |ayout of the lead wire and sinplify the configuration of

the pi pe bethe alih)hescerio Heshicesthe @Hﬂb@rc@ﬁnébﬁiﬂ@nﬁi%&%wg steps and
e

the manufacturing cost. According to the invention described in any one of

clains 16 firredfhaly §¥bided i St | sl Sthet Nehdie (BXAQUSE ah8l HASEREE.
Accordingly, since the exhaust air fromwhich dust has been already

col I ect ed dl Pweo t e en®sdhaustia ai r passage, it is possible to elimnate an
i nconveni ence that the dust is caught by the |l eading wire and thereby the

exhaust air passage icorele?dued Wide timreAngeditsionhdde 1xmdiag end
i s disconnected. Further, by extending the lead wire provided in the

exhaust  aiim NASEAGE- SWad Fedd td n@l@lmget@@nh@agiﬁ?idfsaat deBectbopeof the
exhaust air passage, it is possible to shorten the length of the | ead 21
J U N 200Zommunicated to the paper pack filter 124 in the dust

collecting chamber 121. The connecting pipe 131b of the

exhaust hose 131 is connected to the hose connecting port

12%9a, to be communicated to the exhaust passage 129.

The suction hose 130 and the exhaust hose 131 are

spirally twisted. In such a state, as shown in Figs. 8 to

11, the connecting pipes 130c and 131lc of the hoses 130 and

131 are removably inserted and fitted in C-shaped

elastically holding members 132a and 132b of a connecting

member 132, respectively, to be thus held. Accordingly, in



- 42 wre and reduce the weight of the lead wire, and also facilitate the
tayout of the lead wire and sinplify the configuration of Eqn&iﬁ@ body and
hence to reduce the nunber of the manufacturing steps and e na ?acturing
cost. 2 1J UN 2002 43 CLAIMS 1. A vacuum cl eaner in which a suction
side of an electric fan contained in.-axdeaner nmain body is connected to a
suction port body via a suction air passage s and an exhaust side of said
electric fan is connected to said suction port body via an exhaust air
passage, characterized in that an air passage connecting portion arranged
to renovahihiscateaet, e Imomdd ABPoand bo3ly dbe Swbt sbpanstedurpohody i s
provi ded hal fway of said both air passages; i0 said air passage connecting

portion i saxtnmpaded eind drg SEimolnded 1A0ipi Piee ageli Pa 3B¢0bEiseadect i ng pi pe
each of which has an inner/outer dual structure including an outer pipe and
an inner pihegeColyiadad daposathpd) said outer pipe; the interior of said
I nner pipe is taken as either said exhaust air passage or said suction air
passage and a spgefanbketwhen pigled potitdlon¥ A8 3ANGnd 133b projectingly

provided at the base end (one end) of a handling side

connecting pipe (handling side pipe) 133 are inserted in

and connected to the connecting pipes 130c 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 connecting pipe portion 133a is communicated to the

suction air passage 134, and an exhaust air passage 133b’

in the connecting pipe portion 133b is communicated to the

exhaust air passage 135.

A suction port body 137 is connected to the other

end of the handling side connecting pipe 133 via an

extension pipe 136. The extension pipe 136 has an

inner/outer duel structure of a suction air passage 138 and

an exhaust air passage 139, and the suction port body 137

has a suction chamber 140 and an exhaust air passage 141.

The leading end of the exhaust air passage 141, positioned

at the lower end of the suction chamber 140, is opened

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



is said outer pipe is taken as the other of said exhaust air passage and
sai d suction air passage; and said outer pipes of said firgj ﬁﬁp@ﬁ ting

pi pe and said second connecting pipe can be directly insertion-c ected to
each other, and said inner pipes of said first connecting pipe and said
second connecting pipe can be insertiomprtannected to each other. 20 2. A
vacuum cl eaner according to claim1l ( wherein at |east one of said first
and second connecting pipes is configured such that the | eading end portion
of said inner pipe projects fromthe |eading end of said outer pipe. 21

J U N 200214 shctA oracehamsé eanes SECEREi 8Gct0of! gbit lbowbersnn and
insertion-fitting portion between said outer pipes of said first and second

connect i NG:HY peth Ak kit Nsesdage-139 tbNgLRer bkeanbebuegipsandei pger pipes
of said first and second connecting pi pes are overl apped ?o each other in

such a mniimasidacde pddseictedy OFb eag8 8khehstNatbhepaskalediBgchiron. 4.
A vacuum cl eaner according to any one of clains 1 to 3, wherein one of said

i nsertion-drid tHAH PHG | STudetyveescsohy Puber19bpesdand $Akdexhaust
insertion-fitting portion between said Inner pipes is a taper-fitting

portion, and thessHderiof Seithd Oshdceshi orti boipg1Perti on between said
outer pipes and said insertion-fitting portion

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

With this configuration, when the electric fan 126
is operated, a suction negative pressure caused by
opefation of the electric fan 126 is applied to the suction
chamber 140 of the suction port body 137 via the dust
collecting chamber 121, a suction air passage 130d in the
suction hose 130, the suction air passages 133a’ and 134 of
the handling side connecting pipe 133, the suction 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 together with air in the suction chamber 140 is
guided in the dust collecting chamber 121 via the suction
air passage 138 of the extension pipe 136, the suction
passages 133a’ and 134 of the handling side connecting pipe
133 and the suction air passage 130d in the suction hose
130, and is caught by the paper pack filter 124.

In this case, the air sucked 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



between said inner pipes is a loosely fitting portion; and a seal nenber is
Fnterposed in said loosely fitting portion. 5. A vacuum cl eaner according
to claim4, wherein the interior of said inner is pipe is tqggn“ﬁﬁzﬁgid
suction air passage and the space between said inner pipe and said olter
pipe is taken as said exhaust air passage;,-and said insertion fitting
portion between said inner pipes is the taper-fitting portion. 6. A vacuum
cl eaner according to any one of clains 1 to 3, wherein at |east 20 part of
said suction air passage and at |east part of said exhaust air passage are

respectivelaed oramll thevedfexa pl eheugitopshogra@stea fhexhbl exgxhaust hose
whi ch are connected to said cleaner nmain body; and said two hoses are

separ abl y ¢HbfitOSERy afbetie exRadsd pboie209846f7théd ¥acHuMiel eaner
according to claim4, wherein at |east part of said suction air passage and

at | east pard. ofrhgaiedkh@uiRausli rAithuA St A& 185 Pard | &eh Yud Or Rshbyr 2

fl exi bl e suction hose and a flexible exhaust hose which are connected to

sai d cleanes7 nad bl ANdeisQil Skkh¥@sPOses BEEs8§RALAP! Y the suction
chamber 137 via the exhaust air passages 128 and 129, the
exhaust air passage 131d of the exhaust hose 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 rearwardly from the opening of the exhaust air
passage 141 formed at the lower portion of the suction
chamber 140, to blow up dust present on the cleaning plane
in the suction chamber 140. The exhaust air is thus
circulated (refluxed).

In the case of using the exhaust hose 131 for blow

0f dust on the cleaning plane, the hoses 130 and 131 may be
separately released. The hoses 130 and 131 can be easily,
separately released by pulling out the connecting pipe
portions 130c and 131c of the hoses 130 and 131 from the
connecting pipe portions 133a and 133b of the handling side
connecting pipe 133 and further pulling out the connecting
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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A hose 230 shown in Figs. 15 to 17 has a duel

structure in which a suction hose 234 is mounted in an

exhaust hose 233. When the hose 230 is connected to a

connecting port 225 of the cleaner main body 20, the

suction hose 234 is communicated to the dust collecting

chamber 25 and the exhaust hose 233 is communicated to the

exhaust chamber 26Db.

A space between the exhaust hose 233 and the suction
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interior of the suction hose 234 is taken as a suction air
passage 234A. A lead wire L extending from the cleaner
main body 20 to a handling side operating pipe 22 is laid
out in the exhaust air passage 233A. A conductive terminal
(not shown) connected to a conductive socket (not shown) of
the connecting port 225 is connected to an end portion, on
the cleaner main body 20 side, of the lead wire L. An end
portion, on the handling side operating pipe 35 side, of
the lead wire L is connected to an operational switch panel
(not shown) of the handling side operating pipe. The lead
wire L is laid out in such a manner as to freely follow the
bending of the hose 30 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 the electric fan 28 1is provided on the socket of
the connecting portion 225. The lead wire L laid out in
the exhaust air passage 233A is exposed to the exhaust air
from the electric fan 28; however, since dust contained in
the exhaust air is significantly filtered through the dust
collecting filter 27 and a filter (not shown) provided
between the dust collecting filter 27 and the electric fan
28, it is possible to prevent occurrence of an

inconvenience that the exhaust air is clogged and/or the

lead wire L is disconnected due to entanglement of dust
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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
removably connected to the handling side operating pipe 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 the extension pipe 23.

The handling side operating pipe 222 includes a grip
portion 235A and an operating portion 235B provided with an
operating switch (not shown) for setting the turn-on/off
and the output of the electric fan 28.

Like the hose 230, the handling side operating pipe
222 is configured such that a suction pipe portion 237 is
disposed in an exhaust pipe portion 236. The exhaust pipe
portion 236 is connected to the exhaust hose 233 and the
suction pipe portion 237 is connected to the suction hose
234. The inside diameter of the exhaust pipe portion 236
is set to a value being 1.6 times the inside diameter of
the suction pipe 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. Similarly, with respect to the extension 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 50.

In addition, each of the extension pipes 23 and 23’ is not
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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 in the exhaust hose 31.
In the third embodiment, an electrical means such as
a motor, 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 Invention

As described above, according to the invention
described in claim 1, 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
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 body to
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the cleaner main body is provided on the way of the both
alr passages. Accordingly, since the suction port body can
be removably connected to the cleaner main body or the
connecting pipe, it can be replaced by another attachment
or can be, if it fails, simply exchanged for a new one.

According to the invention described in claim 2, the
air passage connecting portion is composed of a first
connecting pipe and a second connecting pipe each of which
has an inner/outer dual structure including an outer pipe
and an inner pipe coaxially disposed in the ocuter pipe; the
interior of the inner pipe is taken as either the exhaust
air passage or the suction air passage and a space between
the inner pipe and the outer pipe is taken as the other of
the exhaust air passage and the suction air passage; and
the outer pipes of the first connecting pipe and the second
connecting pipe can be insertion-connected to each other,
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 the first
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 first 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
configured such that the leading end portion of the inner
pipe projects from the leading end of the outer pipe. As a
result, upon connection of the first and second connecting
pipes to each other, after the inner pipes of the first and
second connecting pipes are insertion-connected to each
other in a visible state, the outer pipes of the first and
second connecting pipes can be insertion-connected to each
other in a visible state. The first and second connecting
pipes can be thus easier connected to each other.

According to the invention described in claim 4, an
insertion-fitting portion between the outer pipes of the
first and second connecting pipes and an insertion-fitting
portion between the inner 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 edges of the connecting
portions between both the inner pipes and between both the
outer pipes of the first and second connecting pipes are

not overlapped to each other. As a result, even if a

bending stress is applied to the connecting portion between
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the first and second connecting pipes, at the connecting
portion between the inner pipes of the first and second
connecting pipes, a shear force applied from the end of one
inner pipe to the other inner pipe can be reinforced by
the connecting portion between the outer pipes; and at the
connecting portion between the outer pipes of the first and
second connecting pipes, a shear force applied from the end
of one outer pipe to the other outer pipe is reinforced by
the connecting portion between the inner pipes. As a
result, for example, in the case where the connecting
portion between the outer pipes is configured in such a
manner that the small-diameter portion is provided at the
end portion of one outer pipe to form the stepped portion
for forming the connecting portion with no external step
thereby enhancing the external appearance of the connecting
portion, even if a shear stress due to bending is applied
to the stepped portion, such shear stress can be reinforced
by the connecting portion between the inner pipes. This
makes it possible to avoid the outer pipe from being broken
at the stepped portion.

According to the invention described in claim 5,

wherein one of the insertion-fitting portion between the
outer pipes and the insertion-fitting portion between the

inner pipes is a taper-fitting portion, and the other of

the insertion-fitting portion between the outer pipes and
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the insertion-fitting portion between the inner pipes is a
loosely fitting portion; and a seal member is interposed in
the loosely fitting portion. Accordingly, even if there
are slight dimensional variations 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
airtightness upon connection, and hence to facilitate the
manufacture of the connecting pipes.

According to the invention described in claim 6, the
interior of the inner 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 passage; and the
insertion-fitting portion between the inner pipes is the
taper—-fitting portion. Accordingly, a suction negative
pressure is applied in the insertion-fitting portion in the
direction where the insertion-connection between the inner
pipes becomes deeper. As a result, it is possible to
sufficiently ensure the airtightness of the insertion-
fitting portion without provision of any seal member.

According to the 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 suction air passage

and an exhaust side of the electric fan is connected to the
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suction port 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
hose which are connected to the cleaner main body; and the
two hoses are separably juxtaposed and held. Accordingly,
the flexible exhaust hose separated from the suction hose
can be used for blow of dust.

According to the invention described in claim 8, the
two hoses are spirally twisted. Accordingly, even when the
suction hose and exhaust hose are juxtaposed, they can be
freely bent in an arbitrary direction.

According to the invention described in claim 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 and held by holding only one position of
the leading portions of both the hoses by means of the
connecting member. This makes it possible to reduce the
number of members for holding both the hoses. Further, the
flexible exhaust hose can be simply separated from the
suction hose by removing the leading ends of both the hoses
from the connecting 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 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 hoses are
separably juxtaposed and held. Accordingly, the flexible
hose separated from the suction hose can be used for blow
of duct.

According 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 a flexible exhaust hose which are
connected to the cleaner main body; and the two hoses are
separably juxtaposed and held. Accordingly, the flexible
hose separated from the suction hose can be used for blow
of duct.
According to the invention described in claim 12,

there is provided a vacuum cleaner characterized in that a
pipe body 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
beody into the cleaner main body, and an exhaust air passage
for circulating exhaust 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 portion. Accordingly, since the exhaust air from
which 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 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 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.

According to the invention described in claim 13,
there is provided a vacuum cleaner characterized in that a
pipe body for connecting a cleaner main body including an
electric fan to a suction 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 which 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 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 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.

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 passage, it is
possible to facilitate the layout of the lead wire and
reduce the weight of the lead wire, and hence to reduce the

number of the manufacturing steps and the manufacturing

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 at least a portion of the pipe body
extending from 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
result, 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
reduce the weight of the lead wire, and also facilitate the
layout of the leaé 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 any one of
claims 16 to 20, a lead wire is laid out in the exhaust air
passage. Accordingly, since the exhaust air from which
dust has been already collected flows in the exhaust air
passage, 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
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configuration of the pipe body and hence to reduce the
number of the manufacturing steps and the manufacturing

cost.
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1. 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 suction air passage
5 and an exhaust side of said electric fan is connected to said suction port body
via an exhaust air passage, characterized in that
an air passage connecting portion arranged to removably connect said
suction port body to said cleaner main body is provided halfway of said both air
passages;

10 said air passage connecting portion is composed of a first connecting
pipe and a second connecting 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 interior 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

15  said outer pipe is taken as the other of said exhaust air passage and said
suction air passage; and said outer pipes of said first connecting pipe and said
second connecting pipe can be directly insertion-connected to each other, and
said inner pipes of said first connecting pipe and said second connecting pipe
can be insertion-connected to each other.

20
2. A vacuum cleaner according to claim 1, wherein at least one of said first
and second connecting pipes is configured such that the leading end portion of

said inner pipe projects from the leading end of said outer pipe.
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3. A vacuum cleaner according to claim 1, wherein an insertion-fitting
portion between said outer pipes of said first and second connecting pipes and
an insertion-fitting portion between said inner pipes of said first and second
connecting pipes are overlapped to each other in such a manner as to be offset

5 from each other in the axial direction.

4, A vacuum cleaner according to any one of claims 1 to 3, wherein one of
said insertion-fitting portion between said outer pipes and said insertion-fitting
portion between said inner pipes is a taper-fitting portion, and the other of said
10 insertion-fitting portion between said outer pipes and said insertion-fitting portion
between said inner pipes is a loosely fitting portion; and a seal member is

interposed in said loosely fitting portion.

5. A vacuum cleaner according to claim 4, wherein the interior of said inner
15 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 insertion-

fitting portion between said inner pipes is the taper-fitting portion.

6. A vacuum cleaner according to any one of claims 1 to 3, wherein at least

20  part of said suction air passage and at least part of said exhaust air passage
are respectively formed by a flexible suction hose and a flexible exhaust hose
which are connected to said cleaner main body; and said two hoses are

separably juxtaposed and held.
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7. A vacuum cleaner according to claim 4, wherein at least part of said
suction air passage and at least part of said exhaust air passage are
respectively formed by a flexible suction hose and a flexible exhaust hose which
are connected to said cleaner main body; and said two hoses are separably

juxtaposed and held.



