;e3e_ \"\ 6TE10 JAN 2003 VACUUM CLEANER Technical Field The present

I nventi 0 a vacuum cl eaner in which exhaust air i ot

di schar\wm\m mm“\\“m cl eaner main body but is returned into as{![bct"f“&r?ﬂﬂaort
body to be TVEN circul ated. Background Art As the vacuum cl eaner of this
type, for exanple, one shown in Fig. 8 has been disclosed (see Japanese
Uility Mddel Publication No. Sho 39-36553). Referring to F

ref erence nuneral 1 designates a cleaner nmain body;, 2 is a fﬂl’mﬂ@wm’wwuﬁ‘ﬂd
in the cleaner main body 1; 3 is a dust collecting chanber forned.in
filter 2, 4 is an electric fan di SPUEtERIBLION cl eaner main body F°%'n such
a manner that the suction side thereof is communicated to the dust
col l ecting chanber 3; 5 is a suction side connecting port provided in the
cl eaner main body 1 in such a manner as to be conmunicated to the dust

col l ecting chanmber 3; 6 is an exh¥&SVUY| g&E&YERecti ng port provided in the

cleaner main body 1 in such a manner as to be communi cated to the 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 numerél 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 mannerx 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 wvacuum cleaner 1.



(10 JAN 203 - 2 A suction port body 7 is connected to the cl %ﬁ ngbg
body 1 via a hose and a connecting pipe 8 The suction port bogew Ha n

exhaust air passage 9 for blow ng exhaust air fromthe front side to the
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 @%&%%3%1HB%ﬂ'BgﬁyFﬁFE%8@%ﬁﬂgc£gﬁeegtEﬁephﬂgaﬁgriﬁaﬁﬂggé@&fﬁted

to the exhaust side“connecti'ng port and t xhaust alr passag

such a vaguyCl-eqnfle LUpts Sé%?é'c{ﬂg&%fﬁe%t h air fromthe suction port
7a is sucked in the dust collecting chanber 3 via the suction air passages

10 and 11 and i srhaughlehunt Be -l ety & 3% the Qidisishand, bhesail 6! eaned

by the filter 2 Is guided in"the exhaust air passage Vi a Ctric fan

4 and the eaehash, 3y DARRANS ol At Schb 0¥Bohe Lhgoupgdetfkde of the

suction port 7a st on a cleaning plane on the suction
ort 7a side, d y | Sy SHgke in.Lpb:the cll Lr
Bassage 18%E¥ﬁ§q§%}€%;%:ﬁﬁF%grc %f%d?QVa%ﬁﬁg?c %gﬁéég %nghbgﬁaéFg. 19
(see Japanr@s LAl - 6 Fi 20_(J ese .
0 JAN 200%%-%ggaggggﬁ%&{gFggg§3§9ﬁ3§h%ﬁ§?5?¥§53%%?9g?ebggﬁf?Sure as such
when an elgiidd i) oL 1 1 £| £RNAnER) uLOLandf LeraBepaLeds anouct i on

negati ve pressure causéd by operation ectric I's applied to

a sucti on;port hady 8 M 2 Mﬁg%iﬁgtwg %agﬁ)@eioﬁ%%if Vé%ﬁs%sanef

mai n body 514 and a suction pipe 517, to suc st toget her r from

the suctign RQI tepROdy RS pikhe dusts stigkadnt Batbe -éacfchenseerc&ogggxdélfB i's

sucked in the dust collecting chanber 516 via the suction pipe 7 and is

caught by ~afiddt8r The ald cleaned: bynt he, fi a2l9pi sae¥haysted in
an exhausf%ghaéﬁégmg%%uﬁ%spgggd behi nd %henelegté%%gégg ggs1a§§d§#8 gui ded

[0 the SUBLHARROLL DA S VIR 10 REDAUSKe PLREL S0 pdNE, bl s oU! ded

is blowmn up and sucke er wth dust on a cleani'hg plane 522 in the

Sucti on paktody 518y Te imiSy &bSa b6 Cohat egn s tl yxad) . I ncidentally,

t he vacuum cl eaner shown in Fig. 18 has a connecting structure that the end

surfaces QbrRRtANNSLHING s ©fe tHen£990EEL L NG, PLRGeBsaNd the suction

port body 9 are butted to each other. In order to enhance airtightness of

the butted portiep Bgtweanvhkeuand1gddacest thannesdd e £ngseif the
connecting pipe 8 and the suction port body 9, flanges of” both the

connect i ng 18N4ds-of &Hd Hud s dd x88h-£ 07 £aLh 9L BREQOVET chBeqgstire periphery
via C-shaped fixtures F. QL0 JAN 20D3 -
collecting chamber 3 via the suction air passages 10 and 11
aﬁd 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



4 _ Such a structure, however, has a problem Since the thidigngas Ads each
of the end surface portions of the connecting ends of the connecting pipe 8
and the suction port body 9 is small, it is very difficult to sinply ensure
airtightness, and further the suction port body 7 cannot replaced by
anot her suction device or cannot be, K 3it-fails, exchanged for a new one.
The vacuum cl eaner shown in Fig. 18 has another problem 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 the connecting pipe 8 having
t he i nner /Ratteart durid-séperctNic e, She 55~-DHR6SSI bhire tonfdmuvred e edwust air
passage 12 fromthe suction port body 9 and separate it fromthe suction
ai r passagénell,aransleseridefsepal it £d exbaeaheai mapasdagy A4 drs bl ow of
dust on the cleaning plane. The vacuum cl eaners shown in Figs. 19 and 20
has a proldperat@dicen t hecvbcnwieghehner prassucentiagseed bsuehdhatidrhe
suction pipe 517 and the exhaust pipe 521 are juxtaposed and integrated
with each oft hete dledtsriapbssi BL® is appadatietohe exkausin picre Byl romthe
suction pipe 517 and the suction port body 518, and use the separated
exhaust pigies 52ila fordibs ool ldesingnchhmbelrednisngnphkare c1Eae etacisin cl eaner
shown in Fig. 18 has also an inconvenience. Since a fan 14 rotated by
exhaust aibody 4 dnd Oa JANP+3n pipe BbE,exbadstkadispassagthkd iwdth
provided in the suction port body 7 and the fan 14 is configured such that
brushes l1Giar efrmi atlesl su@tbopupbdbey bedhabilsm The dostestckgdpipet8ei s not
provided with a handling side operating portion for operating the
t ur n- on/ offucfidhepdatn Hddwndll g hes ebeckedcihamhé. dO8 tt ke 1dkkariniand, there
is known a vacuum cl eaner of a type in which'a flexible hose having a
spirally coramgat sl &Gtvictthie extebds pipm 8101 eaded sneanghadpy and a
handl i ng side operating portion for controlling an electric fan is provided
at the | eatilngeerkl por tThen a0fr tdledrose. bA shuet Ebhteprs1boty exhaosnedted to
the end of the hose via an extension pipe, wherein the turn-on/off, the .
out put, arich tdre dileuof ¢hemetecE20cdiaposad behdant rthlel ed eyt ddey-feper ati on
of the handling side operating portion while the suction port body is
noved. |n 3lfe, condeid | gnided atnuthel saned onf pblritsbbype 518owdeeran a | ead
wire and the |i ke extending fromthe cleaner main body to the handling side
oper at i ng epdrduson pipspbzhl | yrHmurdiad @hwnggahded cbs dbbawhi wp auntier
peri pheral portion of the hose. Accordingly, if the above hose is applied
to the vacuohked easpstisdowitihh dagt 48, at héeendngsedaaepSalzl ém that si nce
the lead wire is spirally wound the hose, the

suction port body 518. The air is thus 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.



wei ght of the hose portion is not reduced and it takes a 10 JAN 2003 - 6
| ot of |abor to manufacture the hose, Further, if the |lead wr 0ié”$?@ﬁided
in the suction air passage 11, there occurs a problemthat the sucked dust
is caught by the lead wire and thereby the lead wire may be di sconnected or

the suction air passage may be cl ogged w t-h the sucked dust.

In view of the

foregoing, the present invention has been made, and a first object of the
present invention is to provide a vacuum cl eaner capable of separating a
fl exi bl e exhaust hose from a suction hose and using the exhaust hose f or
bl ow of dust. A Secind cijmuituwfe t Heopeesenthaavenprobles.t oSpnowi tdrea
vacuum cl eaner which is capable of facilitating wiring to a handling side
oper at i ng fiorckmas s reflueacly ofiethei ghtl shirdacel pottiions rof ditsposed for a
pi pe body having a dual structure, and facilitating the manufacture of the
pi pe body duwexqtingluehdst oficthe ecoandcwlingh piipepadr binelltavd swehwdract eri zed
in that even when the electric wire is disposed in the pipe body having a
duel strugtare bédy dbess natathysttclheggieny dfi fitheupitpe dbedynpliy ferliste

L'~ ~ SAN 21~; 5~ being disconnected, and can freely foll ow the bendi ng of
the pipe kodytidhtacdosyrandf fhntkati the suction port body 7 cannot

replaced by another suction device or cannot be,

fails, exchanged for a new one,

if it

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 ailr 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



To achieve the first object, according to an invention described in claim
1, there is provided a vacuum cl eaner in which a suction side af DadAN 2003
el ectric fan contained in a cleaner nain 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-visa-an exhaust air passage,
characterized in that at |east part of the suction air passage and at | east
part of the exhaust air passage are respectively formed by a flexible
suction hose and a fl exible exhaust hose which are connected to the cl eaner
mai n body;thendertmist 191 dADREHOGe- 18 iswprbeddedaie dyarsatdbidringaposed
and held. To achieve the second object, according to an invention descri bed
in clai mBodhet end pheviardld vacounfibeaeedr sokar atiaar ibzerkldgs tlmt a pi pe
body for connecting a cleaner main body including an electric fan to a
suction parte bosyated wisuetpohlayrmpabaadenf,otheuppnyidgtt isitctgipe a r from
the suction port body into the cleaner main body, and an exhaust air
passage fas aigttcyedvidedxhiatist aahantilamyt Bédel eplefriat ifnjn porti.drheesict i on
port body; and a portion of the exhaust air passage extending fromthe
cl eaner nmipeitodiyng otlae hanth+og/stfeofpehat fag pdr anen thfe e dqidis body for
controlling the electric fan is provided with a lead wire for controlling
t he el ect rfiam f&an by operati on of the handling side operating portion.
Functi on '

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



~~ 0 JAN 20D3 _ g _ According to the invention described in claim1, at

| east part of the suction air passage and at |east part of the g*pqmﬁqgﬁ%r
passage are respectively formed by a flexible suction hose and a Tl éexi
exhaust hose which are connected to the cleaner main body, and the two
hoses are reparably juxtaposed and hel d~. Accordingly, the flexible exhaust
hose separated fromthe suction hose can be used for bl ow of dust.
According to the invention described in claim?2, a portion of the exhaust
air passage extending fromthe cleaner main body to a handling side
operating pbétiof DEbbhe toi peiabci@re COREr RbkeNg Fhetrbect Lkctfianiisg
provided with a lead wire for controlling the electric fan by operation of
the handl i ngi s&desopebatiiced BAf . sSt Bohesukt pagisage the exhgust air
from whi ch dust has been already collected flows in the portion of the

exhaust ai ropassage ¥b®NeEHAORRdesEbrafeH TRI B sbady He b@e.t%%”ci' ‘ap?g
side operating portion, it is possible to elimnate an |ﬁbonv nicence Tivat

the dust is,;caughhabynkherheadiang sMd asand LBgr by b Il passage
is clogged with the entangled dust or the Ieaging 8% efgﬁgggggnﬁgcﬁgﬁ.

Further, bysgxtesdi Bert Baslseaald WL By avi dedeinyi PR EﬁQaQEEkgidr aRgsage
nearly in line along the |longitudi'nal direction of the exhaust air passage,

it is possible to shogien bhechengbhobithe lead W d & 0d; fediic h i ght
of the lead ~Z 0 JAN 2fnB8 - 10 ﬁ?ﬂe}ﬂgnd alé%éfaéﬁ?ifét%Hf %ﬁlgiﬁﬁt of

the | ead Wp&eaNdagbMPhinky at e 1GANfdGESE i Of @ﬁet?ﬁeggﬂe badynandnhgace to

reduce the nunber of the manufacturing steps and e nanufacturlng cost.
Brief DescridlppByelieDeaVttuidiednd? 825865L08 SLpEW.RKPR 9 dJsRd & A
of Fig. 6, show ng an essential portion, t at I's, an al'r passage connecting
portion of gx%%%%@ﬂﬁg§¥”¥¥m9fatgfcgggﬁeH%sEn%%QtE%Qﬁaﬂ%ﬁg'é&ﬂéé%t‘%ose

for blow of dust.

A second object of the present invention is to
provide a vacuum cleaner which is capable of facilitating
wiring to a2 handling side operating portion, reducing the

weight of an electric wire disposed for a pipe body having

a2 dual structure, and facilitating the manufacture of the

-

pipe body having a duel structure, and which is
particularly characterized in that even when the electric
wire is disposed in the pipe body having a duel structure,

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



Fig. 2 is a perspective view separately show ng essential portigns of a
handl-i ng si de connecting pi pe and an extension connecting pipe @HbdﬁNﬂNﬁ
Fig. 1, Fig. 3 is a sectional viewtaken on lines B-B and C C of Fig. 1;
Fig. 4 is an enlarged view of an insertion-fitting portion between outer
pi pes shown.in Fig. 1; Fig. 5 is an enlg@rged 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 the configuration
shown in Figs. 1 to5; Fig. 7is aviewillustrating air passages of the

vacuum clpapag dhewdnnedtedl, Gndicen 8frsehysfhedoi thei dendingstorfating air
passages

the pipe body.

Disélosure 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 cleazner 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 alr 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



10 .lAN2~3 - 11 of a vacuum cleaner according to a second enbodi nent;
Fig. 9 is a perspective view of the external appearance of theq{yng ﬁ

cl eaner shown in Fig. 8; Fig. 10 is a perspective view partially s omn%b a
suction hose and an exhaust hose separated from a handling side pi pe shown
in Figs. 8 and 9; Fig. 11 is an enlarged yiew illustrating the |eading 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
sectional wi@WHAKEN @ﬁe'b@ﬁ&ré\bi\yalj%&a%ﬁed:'&d he1@nd Fig. 13(b) is a

sectional view taken on line CC of Fig. 12

To achieve the second object, according to an
invention described in claim 2, there is provided a vacuum

cleaner characterized in that a pipe body for connecting a
cleazner main body including an electric fan to a suction
port body has a suction air passage for supplying suction
air from the suction port body 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 electric fan is provided with a lead
wire for controlling the electric fan by operation of the

handling side operating portion.

Function



Fig. 14 is a view illustrating another exanple of holding the suction and
exhaust. hoses in the second enbodinent; Fig. 15 is a sectional 'Wbeﬂmﬁﬁy“ ng
the configuration of hoses in a third enbodinment; Fig. 16 is a view
illustrating the connecting state between a suction passage and an exhaust
passage of a circulating type vacuum cl epner according to the third

enbodi nent; Fig. 17 is a perspective view show ng the external ,1 D JAN
2B - 12 appearance of the vacuum cl eaner according to the third
enbodi ment; Fig. 18 is a viewillustrating one exanple of a prior art

vacuum cl eaner; Bc@ortlrig o Vi Lhluatiahi B saRabRer jexaRlie, of, apri or
art vacuum cl eaner; and
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 2, 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 electric ﬁan is provided
with 2 lead wire for controlling the electric fan by
operation of the handling side opérating portion. As a
result, since the exhaust alr 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 fhe
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



Fig. 20 is a viewillustrating a further exanple of a prior art vacuum
cl eaner. Best Modde for Carrying Qut the Invention Hereinafter,enbodi nents
of the present invention will be described with reference to Fi JAN 203 7.
[ First Enmbodinment] Referring to Fig. 6, reference nuneral 20 designates a
cl eaner main body of a vacuum cl eaner:+ 20 +s a dust collecting hose
(flexi ble connecting pipe) connected to the cleaner main body 20; 22 is a
handl i ng si de connecting pipe (handling side pipe) fixed at a | eadi ng end
portion of the dust collecting hose 21; 23 and 23" are connecting pipes for
ext ensi on viexe ersndnabspesicidhbeteedhien lagoues ofo thee leantiviing sirde
connecting pipe 22; and 24 is a suction port body connected to the handling
si de connezinmll fiy peh@2confiigheagibansifortheopieet beglypigms ihand23' . As
shown in Fig. 7, a dust collecting chanber 25 is forned in a front portion
of the cl emdrcemine bogybe0, oéntthe fauFANt2GA%g skEpsa arah tHeanber 26 is
formed in a rear portion of the dust collecting chanber 25. A paper pack
filer 27 iranlifpusediag acdust collecting filter in the dust coll-ecting
chanmber 25, and an electric fan 28 with its suction side 28a comuni cat ed
to the dust collecting chanber 25 is disposed in the fan chanber 26. An
exhaust port (exhaust side) 28b of the electric fan 28 is opened in a rear
porti on ofBiief faschipbion26f Bmdwiihgsrear portion of the fan chanber 26
is taken as an exhaust chanber 26b separated fromthe dust collecting
chanber 25.. An e¥tgustl dis passageoRdl exiendi bgkén anchihinechi-AgofoFtiigon
2la, connected to the cleaner main body 20, of the dust collecting hose 21
is forned 6 n shevihgameresaentbadlypd@tithng dhatt del,| ect iaigy hessaie has an
i nner/outer duel structure of an accordion-like inner flexible hose 30 and
an accordigomiekeingtportieri bfeahvseudh wlieanear @fcadnd grdesermr ned. A
suction air passage 32 is forned in the inner flexible hose 30, and an
exhaust aiimpastsbge SBows Lor Fied. bét;ween the flexi ble hoses 30 and 31. The
suction port body 24 has a suction port main body 34 and a suction port
body si de connectfiing [# pies 3> pemspedtivet ikesusépanapely showihgdy 34. A
downwar dl y opened suction chanber 36 is formed in the suction port main
body 34. /Aessxitalsl mortpassagé 87heoriuimigcsticd tconnketfingnpisedana a
suction port 36a at the | ower end of

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 pipes shown .in Fig. 1;

Fig. 5 is 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 cleaner having the configuration
shown in Figs. 1 to 5;

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

Fig. 8 is a schematic view illustrating air passages



1 0,IAN 2009 - 14 the suction chanber 36 is also forned in the'ﬁ!ﬁh&ﬁ%&3
port main body 34. The suction port body side connecting pipe 35 S

i nner/outer duel structure of an inner pipe 35a and an outer pipe 35b which
are coaxially formed. A suction air passage 38 communi cated to the suction
chanber 36 is fornmed in the inner pipe 3%a~ and an exhaust air passage 39
comuni cated to.the exhaust air passage 37 is fornmed between the pipe 35a
and 35b. Referring again to Fig. 6, an air passage connecting portion 40
for renovably connecting the handling side connecting pipe 22 to the

ext ensi on ebnhecacngmppeandr acgiordipgsdage couect iempgrbimtéron; 41 f or
renmovabl y connecting the extension connecting pipes 23 and 23" to each.
other, and a air Pgsdyelisoaneersngecpovei vaed? of otheemxtalringlconnecti ng t he
extensi on connecting pipe 23 to the suction port body side connecting pipe
35 have t hzppearasteucfutbe zadutierdfeamsr ariowrt hien &irg passage connecti ng
portion 40 will be described with reference to Figs. 1 to 5, and the
reference nuneralBigf lheisia pesspgetivenedewnpapaitildys shbwadmd; 42 are
appended in the formof 40 (41, 42) in the figures and the explanation

t her eof isswatitedhofer ahbeaai exbhassdgd o=Enmgdd rakgubrirzam Adhdedhwaey t he
handl i ng side connecting pipe 22 and the extension connecting pipe 23, the
handl i ng s$téecphpecshngnpipeF22si.s 8t a@ltgh %s a first connecting pipe and

t he extension connecting pipe 23 is 1 0 JAN 2003 - 15 taken as a second
connecting pipe. Foy. the hérapagssidgegednméewi nglpertiradd ndl thet dean inhe

ext ensi on connecting pipes 23 and 23', the extension connecting pipe 23 is
t aken as eenmdssofcbhaebbsrg phpenarde fFhiey.exXit®ensi on connecting pipe 23" is
taken as a second connecting pipe. For the air passage connecting portion
42 between the exinsibh teonaesethiopapevisdw, andkeneosudtinenDpdr bfbody si de
connecting pipe 35, the extension connecting pipe 23" is taken as a first
connect i ngF pgpelaid) { héldustirenipgr tconode tsiate hediweeat it figred3g s t aken
as a second connecting pipe. As shown in Fig. 1, in the air passage

connect i ngs pdet pbpe48ndt hbehandltiing sinde ecdrenett i gd phqvor trheFfgr st
connecting pipe) 22 has an inner/outer duel structure in which an inner
pi pe 44 isS¢oaxially disposed in an outer pipe 43, and as shown in Fig. 2,
the pipes 43 and 44 are integrally joined to each other by a plurality of
ribs 45. A sucti di@irlpbassage @d6sestionmddviiewt tekiennen pipes4d-and an
exhaust air passage 47 is forned between the pipes 43 and 44. As shown in
Figs. 1 anan@ BaBl efdFag.edd pend &diga4d ofblt e inrmmctpiqpelda jmvwoj ects from
the | eading end of the outer pipe 43. As shown in Figs. 7. and 5, the inner
surface oftaken| endlhgeeRldCpoft Féw.442 ;has a taper hol e 48 whose di aneter
is gradually extended toward the | eading end of the | eading end portion
44a. ~ 0 SAN zdBy- 14 isnatneedi Llpustagsivgnaecthey psetpde 43, the

ext ensi on connecting pipe (or the second connecting pipe) 23 has an

i nner/ out ehodidéhgsthacsuction whidclexd@usthdrogEpebtlies sxaxidil |y di sposed
in an outer pipe 49. As shown in Fig. 2, the pipes 49 and 50 are integrally
jointed toemactiimehe; by a plurality of ribs 51. A suction air passage 52
is formed in the inner pipe 50 and an exhaust air passage 53 is forned

bet ween t he pi pesf&f. ahdl £4.a2 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



The | eading end portion of the outer pipe 49 has a snall -dianmeter JpPUANONN
49a. A stepped portion 54 is forned at a base portion of the small-dianeter
portion 49a. The snall-dianmeter portion 49a has an annul ar hol di ng groove
55 which is opened outwardly and annularly extends in the circunferential
direction. An annul ar seal nenber 56 +sibitted in and held by the annul ar
hol di ng groove 55. As shown in Fig. 4, the annul ar seal nenber 56 is
provided with a |ip portion 56a projecting fromthe annul ar hol di ng groove
55. A leading end portion 50a of the inner pipe 50 is, as showm in Fig. 1,
posi ti onecarppeapahge i ofiatbeyvacoomt ké ekerdi rg cond iofy tHie thid edthipide 49.
Further, as shown in Figs. 1 and 5, the outer surface of the |eading end
portion S5Cambadimentper outer surface 57 whose dianmeter is gradually
reduced toward the | eading end of the | eading end portion 50a. The handling
si de connecting fFige (If ide fvist illuStd3ANIRGO3ne &Xamp@Bnegt kng pi pe) 22
and the extension connecting pipe (or the second connecting pipe) 23 are
i nsertion-mwimecded vaceamhcbeéheer;Specifically, the | eading end portion
50a of the inner pipe 50 is inserted in and connected to the |eading end
portion 44a of theg.nier i pe vdewnillhstrapengoahetheyr EaeRplé 6fF khe
| eading end portion 50a is taper-fitted in the taper hole 48 of the |eading
end porti @rida,aandvacauht abeansky thel snal | -di aneter portion 49a of the
outer pipe 49 is inserted in and connected to the | eading end portion of
the outer pips 4Figlhe®utsiadesiddanktl Pusotatbegsaakbrdhapebrampdet ogn 49a
of the outer pipe 49 is forned to be slightly smaller than the inside
di aneter of phioouert papeuddclaadea.slight play (gap) 58 is fornmed between
the smal | -di anmeter portion 49a and the outer pipe 43. The lip portion 56a
of the annul ar seal nmenber 56 is brought into elastic-contact with the
i nner surface of the outer pipe 43 to air-tightly seal the gap between the
smal | di andest pdode afiod9@aandingeOout ehepilpeeddiofccordi ngly, even if there
are slight dinmensional variations in outside and inside dianeters of the
pi pes 43, 44, 49Hanri5(ftidr, sepbssiirento cisiley movpwmet irhesntit pi pes
44 and 50 to each other and al so connect the outer pipes 43 and 49 to each
ot her whi Ivelkehshe idgsthibsdf ®ithentfarehicghttoeFigepon aenrecti on, and hence
to facilitate the manufacture of the . ~ 0 JAN 2003 - 18

[First Embodiment]

Referring to Fig. 6, reference numeral 20 designates
a cleaner main body of a vacuum cleaner; 21 is a dust
collecting hose (flexible connecting pipe) connected to the
cleaner main body 20; 22 is a handling side connecting pipe
(handling side pipe) fixed at a leading end portion of the
dust collecting hose 21; 23 and 23’ are connecting pipes
for extension (extension pipes) connected in series to the
handling side connecting pipe 22; and 24 is a suction port
body connected to the handling side connecting pipe 22 via
the extension connecting pipes 23 and 23’,.

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

formed in a front portion of the cleaner main body 20, and



connecting pipes. In such a state, since the outer surfaces of the outer

pi pes 43 and 49 are continuous to each other at the sane |evel, 10hdAN 2003
external appearance of the joined connecting pipes beconmes desirable. Since
an insertion-fitting portion 59 between the outer pipes 43 and 49 and an
insertion-fitting portion 60 between +hg3iAner 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 ween fidre ¢hremrepi Pesisdfande80iar e mekroperidppedft aheactusat her. As
aresult, even if a bending stress is applied to the insertion-fitting
portions 5®ldrebt6ihg athatizer n3Brt irpaper ngapbr £1ibar 697 beswaespbbedi nner

pi pes 44 and 50, a shear force applied fromthe end of one inner pipe 44
(or 50) t@st ke dthercohhectphgef 5Dtéor i40khies dusitntencedthyiqt R amber
insertion-fitting portion (connecting portion) 59 between the outer pipes
43 and 492%nckrat dreslesericofiahi 28i ngthohtisoBuceabhetiidag 2@erti on) 59

bet ween the outer pipes 43 and 49, a shear force applied fromthe end of
one out er qunpeidixziozd 489 tlvetdesot bellevtéhgpichem®8r( @5 43) dispbeidsf or ced
by the insertion-fitting portion (connecting portion) 60 between the inner
pi pes 44 dnd 9 fan chadiideR20D8. - A9 edlsaastesott, (§oXaexanplide) i p8bhe case
where the connecting portion between the outer pipes 43 and 49 is

confi gureddfashdeschrediexli abbae 28 $achpanednder at kabrt berzish odi abet er
portion 49a is provided at the end portion of one outer pipe 49 to formthe
st epped pdian ahdbdor2 6 pramdagthdereannpotithgnporft ihe Wahhchamdstersal step
t her eby enhanci ng the external appearance of the connecting portion, even

i f a shearsstrade due 410 demzh sy chaabpli @dbt sepheaskepiedmpathie dnst4, such
shear stress can be reinforced by the connecting portion between the inner
pi pes. Thicoliekasirid qlosshdat e2f 0 Aoiekhbdmesbud er papeade ond bekbgndingen at
t he stepped portion. Next, the connection work at the air passage

connect i ngopar tdaometd: angl pdetioncRlen thenectedi kb haededennkedmalilhe
connection between the handling side connecting pipe 22 and the extension
connecti njpouype @3 afs pes fdnsedcbyleonnegt hnget Bé ienEbrpepedindthand 50 to
each other and then connecting the outer pipes 43 and 49 to each other. To
be nore spdadnex; main Heodwnd@cti on between the handling side connecting
pi pe 22 and the extension connecting pipe 23, the inner pipe 50 of the

ext ensi on connecfheg duisie 23 liesctiingprieske | 211 thes | ameinpepbodtenfdodd
handl i ng side connecting pipe 22 by inserting the inner pipe 44 of the
handl i ng sitdecomeecii n i pec2?ibet ke theeoutféexpbpe #9se 30 and

an accordion-like outer flexible 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



1 0 JAN 2003 - 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 between the inne Urﬂﬁﬁeimﬁ4
and 50 can be easily perforned. After the above insertion-connection

bet ween the inner pipes 44 and 50 procedds—to sone extent, the
smal | di aneter portion 49a at the | 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- cont'the SWEhi¢hechapberndfeisgadra formasedmithe mictinn qgrbet ween
an end surface 54a of the stepped portion 54 and the |eading end of the

out er pi penaniRodyi ¥t nat e SigktoRheOESNReEYi sAdBeraBaRCtABIORE®E pi pes
43 and 49 is perforned after the connection between the inner pipes 44 and
50 is stariedianmdenl seneréovtiesr dyepe SAFUSTR Reh @ Ispdl Iindiesmiere fFa i on 49a
are di mensioned such that a slight gap is fornmed therebetween, the

smal | - di amR@raporeter rbaec3dAbbwhdgyi IByre woertiad ivh fomkesbnnécted to the
outer pipe 43. In such an insertion-connection state, the annul ar seal
menber 56 SHCEHRN sybY | PaAFaageep 8perMneR i49dds o theastiaticuntctvimbyét h t he
inner surface of the outer pipe 43 to airtightly seal the gap between the
outer pi pe3@3ianfoxmedsial Fgﬁaﬁrﬁﬁélr pébE Sr4oandakd ey anateraisgur f aces of

t he outer 10 ,IAN 208 - 21 pipes 43 and 49 are continuous to each

ot her at tPRSSEe Pvepnmppiepsafeta  Fos eahlaa séx drmdla sissardhdes of t he
connecting portion between the outer pipes 43 and 49. The separation

bet ween t hEC¥pedl | Patvesptethennépei A§apiape B the first connecting pipe) 22
and the extension connecting pipe (or the second connecting pipe) 23 can be
easi |y performed BREGTINh@EIHE" cBANBET n§ - pPPediz2rangags cRNMREtdHTosi te
direction in accordance with the procedure reversed to that of described
above. TheP@Bhheet4OnfaRdr sBpHPRLYOSORN ST NG rtheadwaytl idehrglds ng porti on
40 is simlarly performed at the air passage connecting portions 41 and 42.
In this we§onedetingtPsRepdet tRaithehSFe2% 1@an aeansiafding Hime r&et 13/ or
directly nounted to or disnmounted fromthe cleaner nmain body 20 or the
connect i ng@ bt pea 9829e FappReFtigpnpertiens fdt ifeF pemoveddy ZPEtHa%i nply,
indirectly or directly nmounted to or disnmounted fromthe cleaner main body
20 or the EdmnettengipnpecpBecting PdEESort peMd BAdy B aagh Nl aced by
anot her attachment or can be, if it fails, sinply exchanged for a new one.
In the sta@®did awhF cRRERBIBORABREIEANS PG 1A 42 for removably

connecting the extension connecting pipe 23’ to the 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



passage connecting portion 40 between the connecting pipes 22 and 23 is
simlarly perforned at the air passage connecting portions 41 ;ngﬂgqmnhe
suction air passages 46 and 52 of the connecting pipes 22 and , a
‘suction air 1 0 JAN 2003 - 22 passage (not shown) in the connecting

pi pe 23', the suction air passage 32 TnlbPhe dust collecting hose 21, the
suction air passage 38 in the suction port body 24, and the |ike constitute
a series of suction air passages 62 fox comuni cating the dust collecting
chanber 25 of the cleaner main bod¥,20 to the suction chanber 36 of the
suction pdrakepdBSs 22 B_CIRBWACRACFL4NI7Pigieni | BPFythehalsxRassedsi r
passages 47 and 53 of the connecting pipes 22 and 23, an exhaust air
passage (rRANRIRWT dporhicRofhhebEgeP pa 2 Bxtansd ax rtediingassage 33
in the dust collecting hose 21, the exhaust air passage 29 in the cleaner
mai n body BiRes 3 e3®Aaud? ' ai ENpassagesiprofcoriechiag arigsord3 bigdytaken and
the |ike constitute a series of exhaust passages 63 for communicating the
exhaust chesrberf Dot ofonnectipgnpirgapithdde Zxtessiien apameastidgianber 36
of the suction port body 24. In such a connection state, when the electric
fan 28 is iee add, isttakersahi ¢ FRCORE gosneasAlinsc miime chippeithesais
generate a suction negative pressure in the dust collecting chanber 25. The
sucti on neRpEIIEE preRBafEipgubogEAenatied bedvasy ithe¢ exteieisutti on chanber
36 of the suction,port.bodg 24 via the suction passages 62. As a result,
dust suckePRRe¢RENG URLPBNZPOr RBNBodRe28uCEgOTh@Onk HPd rs4de furt her sucked
to and caught by the paper pack filter 27 in the dust collecting chanber 25
via the su@IRRECtingopips QBG) thezexfgasdgas cennepid g ikl tidget her

w th dust is cleaned by the paper pack filter 27, and is sucked by the

el ectric feake®, as c2bElEghadoPBACLANGhE I®enAust Tdisaft i6h RMO RFFY he
exhaust port 28b. The air exhausted in the exhaust chanber 26b is guided in
the sucti och-§RreomeegtuavPaPehdSeitBatdked R Has SAFENBTOBE I own from
t he exhaust air passage 37 (one of the exhaust air passages 63) in the
suction pdtPHody 24 in such a manner as to flow rearwardly fromthe front
side of the suction port 36a of the suction chanber 36, and is sucked
agai n, together s Fhrrr SuckEd- i hrt hB §het pé% PREABEE S6NNRREANEhe dust
col l ecting chanber 25 via the suction air passages 62. The air is_thus

ci rcul at ePo¥hiemet @potBedharndilpeg SifeuIcaTGromaminipet (Athdha figatsage
connecting portion 40, the suction negative pressure is applied in the
suction ai$opReShyRs REPghd232hAR ERe NS tMEE tSfgucture in
insertion-connection between the inner pipes 44 and 50 becones deeper. This
is effectiWeleh anrénpekeRiPRe4él d§e cOGMtiddtl b &IiRaEahet AFeroUidi%e 48 of
the inner pipe 44 and the taper outer surface 57 of the inner‘Pipe 50. As a
result, itPiRepbisiBNE 886 §hPFAciLenEIME efourd s MRS t4HRIESE: &S he
insertion-fitting portion 60 between the inner pipes 44 and 50 W t hout

provi si on b@tﬂﬁya%ghlJﬁéﬁﬁgrﬁo[Sé@@n&t@ﬁﬁbﬁﬂnﬁﬂﬁlurall“Y of ribs 45.

A suction air passage 46 is formed in the inner pipg 44 and
an gxhaust 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.



9 0 JAN 2003 - 24 Referring to Figs. 8 and 9, reference nuneral 120

desi gnates a cl eaner main body of a vacuum cleaner; 121 is a dustg JAN 2003
col l ecting chanber forned in a front portion of the cleaner main body 120;
122 is a lid body (dust collecting chanmber opening/closing Iid) for
openi ng/ cl osi ng the dust collecting chabtber 121; 123 is a hose connecting
port formed in the |lid body 122; and 124 is a paper pack filter (dust
collecting filter) disposed in the dust collecting chanber 121. Reference
nuneral 125 designates a fan chanber forned in a rear portion of the

cl eaner mai n bodyniXhe @ig IXes3aganceneectingf nardiopod8d ithet he fan
chanmber 125. A suction port (suction side) 126a of the electric fan 126 is
conmmuni catestitens idre chmnecbingcPing dhanttée BRrtontheorgwctpord ipipef t he
fan chanber 125 is taken as an exhaust chanber 127 separated fromthe dust
col | ecti n®Thaadhean 1Pinephoubiar edhads s tpoctturex Hausth isinden 1i26te nfp i
electric fan 126 is opened in the exhaust chanber 127. An exhaust passage
(exhaust &0 basseae)all dbsposedatiad ano oulterephimest4chadseshd@n s f or ned
in an upper rear portion of the cleaner main body 120, and an exhaust
passage (e&dmus?, atkre ppisagel?128dcbdmamiecdndegra ltlye jexdreiest tpassage 128
and extending to the vicinity of the hose connecting port 123 is forne4d in
the |id bouyhdPdy Refrlenzbinynefalkib29dldesAgpateson basepessaget S2g port
of the exhaust passage ~ O JAN 2003 - 25 129. Reference nuneral 130
desi gnat esisx fouxéd| bnstice i bnnhvspipkl &% bing kosexhaarst B3I ippssddexi bl e
exhaust hose (flexible hose). The suction hose 130 has an accordi onlike
ext ensi bl &hobe IG0wed abebwaent thg pipes130b angt &dr.al |y provi ded at the
base end (one end) of the hose 130a, and a connecting pipe 130c integrally
provi ded at the Gihiserlesding ezl ngorhionrofr theeadfrenf pihe K8sbas3@a. The
exhaust hose 131 has an accordion-li ke extensi ble hose 131a, a connecting
pi pe 131b smaklrdlimgepeovibdetdian #Re.badestadpreédnposndpnobit he Hogmet3la,
and a connecting pipe 131c integrally provided at the other end (I eading
end or frext emd)asd poethosecf3the The ldowlieotetey piops 80 5. t RBesuction
hose 130 is insertion-connected to the hose connecting port 123, to be
comuni catseke i b-dihmnpheerrpatkoni RPer hez4 ann anina ldus thodelinet tgnapwshdrfber
121. The connecting pipe 131b of the exhaust hose 131 is connected to the
hose connedtiely porepranred, onswheddymrngi eamed ard vt e teussusiin gdwsage 129.

circumferential direction. An annular seal member 56 is
fitted in and held by the annular holding groove 55. As
shown in Fig. 4, the annular seal member 56 is provided
with a lip portion 56a projecting from the annular holding
groove 55. A leading end portion 50a of the inner pipe 50
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



The suction hose 130 and the exhaust hose 131 are spirally tw sted. In such
a state, as shown in Figs. 8 to 11, the connecting pipes 130c ag& églc of

t he hoses 130 and 131 are renovably inserted and fitted in C shape N 2003

el astically hol ding nmenbers 132a and 132b of a connecting nenber 132,
respectively, to be thus held. Accordrndl?y;- in '~ D JAf~ 204 - 26 this
state, the hoses 130 and 131 are not separated fromeach other and are
firmy held in the spirally tw sted shape (tw sted rope-shape). Connecting
pi pe portions 133a and 133b projectingly provided at the base end (one end)
of a handl ¢BN8FEengoRARe) i R pnge thearmitans isindecqinpa)t 188 mipe i iserted in
and connected to the connecting pi pes 130c and 131c, respectively. The
handl i ng stie teaPBEt FAGNEICHENT3IRDiPSY &3 ianmrimaamriauvetomteaiedires of a
suction air passage 134 and an exhaust air passage 135. A suction air
passage 13%achi@tR@s.connecting pipe portion 133a is communicated to the
suction air passage 134, and an exhaust air passage 133b' in the connecting
pi pe portion 133Fpecibivahlyat tdet beafdngxkadspoaitiopasdagefldhe A suction
port body 137 is connected to the other end of the handling side connecting
pi pe 133 vimnen ekpenBPohaspipeersed the agxt engimmciEded Ihdakeading

i nner/outer duel structure of a suction air passage 138 and an exhaust air
passage 13®ndaperthenstéei ofi poet ibogy 18Pehdst amslidthiontagmnberted40 and an
exhaust air passage 141. The | eading end of the exhaust air passage 141,
posi ti onecsa¥fzee Powef the dradhagsend memtiarhd0al4l tapeopehiated
rearwardly., The suction air passage 138 of the extension pipe 136 is
communi cat¥® teenberesdrole tReofudhicod edidinmesayeot3tof 44w, el i ng

si de connecting pipe 133 and to 1 0 JAN 2003 - 27 the suction chamber
140 of thesm%ftme%ﬂyway $82 1 Ladd amed eax peudtical rd QeEassfagehe 301tEr t he
extension pipe 136 is conmuni cated (connected) to the exhaust air passage
135 of therH@dt ngssidecebadedni agdpicpaneTIeshdo chehd eexciangsteral r passage

141 of the suction Eo*t body 137.
portion of the outer pipe 43. The outside diameter of the

small-diameter portion 49%a of the outer pipe 49 is formed
to be slightly smaller than the inside diameter of the
outer pipe 43, and a slight play (gap) 58 is formed between
the small-diameter portion 49a and the outer pipe 43. Thé
lip portion 56a of the annular seal member 56 is brought
into elastic-contact with the inner suxface 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



Next, the vacuum cl eaner having such a configuration will be descri bed.
Wth this configuration, when the electric fan 126 is operated, & BUANI 203
negati ve pressure caused by operation of the electric fan 126 is applied to
t he suction chanber 140 of the suction port body 137 via the dust
col l ecting chanber 121, a suction air-pagsage 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 |ike.
Thus, air and dust are sucked in the suction chanber 140. The dust sucked

t oget her wiannedting pipesucti on chanber 140 is guided in the dust

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

pi pe 136, the sudin ;uginssgfestd 33ninaadti84onterhsultdndeisng fsitte
connecting pipe 133 and the suction air passage 130d in the suction hose
130, and isatmughipdy 4Beapdpéd paekcohnittimuol®d td raddh ottase,at ehair
sucked in the paper pack filter 124 is cleaned by the paper pack filter 124
and i s suciagtk i Tetdk, etieet ektefnallapdebimamiegh ofhehslicitd iatedor t ~ 0 JAN
2003 - 28 126a, and thereafter, the air is exhausted in the exhaust
chanber 12%hnentimg pkbasisbepomésldébiakbilleke el ectric fan 126. The exhaust
air thus exhausted in the exhaust chanber 127 is guided in the exhaust air
passage 141 of tsemuectaronrcdantissntBrtuingt herexbausd aetwpassapes 128 and
129, the exhaust air passage 131d of the exhaust hose 131, the exhaust air
passages I88ter gnipd854dfandiedhaadti pg dnde rcdomedtiittg iy peot3ihn W@ t he
exhaust air passage 139 of the extension pipe 136. Then, the exhaust air

t hus gui dezktiwedat otire r Eanear diyesr 6 ehel Sferimeg efs tdhmwaxhausRicai rl passage
141 fornmed at the |l ower portion of the suction chanber 140, to bl ow up dust
present orovdelapmehi hg péaneotherhwhsdet bed nohaitieh tI40.o fisetexthaust air
is thus circulated (refluxed) . In the case of using the exhaust hose 131
for bl ow cfaclusitloer the theaakbhglpbamectiibe ,hdabes ehdd afd thxl may be
separately rel eased. The hoses 130 and 131 can be easily, separately

rel eased byngpettiom-Hittihe ponhiohsndcpnpecidmg s til0os)arkd B3kt &f the
hoses 130 and 131 fromthe connecting pipe portions 133a and 133b of the
handl i ng Sielevemmngte | ogter ppip88 AAdahdr #lernoubetmvg eouttitehelroemect i ng

pi pe portions 130c and 131c fromthe C-shaped el astically hol ding portions
132a and I82beof44 hendobPesrengotrenberlad@ed rtosgelrha csdyear.at Aenast ate, the
connecting pipe portion 131c of the exhaust hose 131 may be noved cl oser to

the ~ 0 NIRO03Ever9if chehandgngl ateesshdselppdisd do tithee cl eani ng pl ane
can be bl own by the exhaust air blown fromthe connecting pipe portion
131c. 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.



In the above-descri bed enbodi nent, the suction hose 130 and the exhaust
hose 131 are held in the spirally tw sted shape; however, the preskeptjay 003
invention is not necessarily limted thereto. For exanple, as shown in F€8.
14, the suction hose 130 and the exhaust hose 131 may be juxtaposed in
parallel to each other, and renovabl y-cbhnected at a plurality of positions
to each other by neans of a plurality of connecting nenbers 132. In the
case of using the exhaust hose 131 for bl ow of dust on the cleaning plane,
t he exhaust hose 131 nay be configured to be separable fromthe suction
hose 130. The exfsnsgi cespilpe 36 reserel e vivethe nteaséwshpaet shki ke t he
extensi on pipes 23 and 23" in the first enbodinment. [Third Enbodi nent] A
hose 230 sttowedbir gxoribon dbdwaas thduebtstr pépeise 4i3n ankdi &9 dssuction
hose 234 is nounted in an exhaust hose 233. \Wen the hose 230 is connected
to a connewtnfiignpmd 22Sledcrihked| shoee Ani subbdy BAnnkhe thadt ithre hose 234
is comunicated to the dust collecting chanber 25 and the exhaust hose 233
i s comunismetldddimndiee e xhausionhédbel s2fbovAdepace hbkewead e tddmaust
hose 233 and the suction 1 0 JAN 2003 - 30 hose 234 is taken as an
exhaust aiaf passagec233/ pantd tbe foterithe etepbedspotitdnhdge £234 is taken
as a suction air passage 234A. Alead wire L extending fromthe cl eaner
mai n body fRAxntimea trendtomuoe st itey gper af ongwpithe nd2 exs elraiad @ttlep N t he
exhaust air passage 233A. A conductive termnal (not shown) connected to a
conduct i veehsnoet dniinshognihef exhernahnepbengapaet oZ2%hies commeedtieds t 0 an
end portion, on the cleaner nmain body 20 side, of the lead wire L. An end
portion, @geitieomharetemgiSiaesloperastngspi dee3fosbdading tiseappddesire L is
connected to an operational switch panel (not shown) of the handling side
oper ati ng 4o phe Enepreed pwreicni 84| asdcbushenrsadhreasmarmebeas to freely
follow the bending of the hose 30 and to extend al ong the | ongitudinal

di r ect i on mfirntfroer cechdusttine rcpassageng@3par tinnatiditivieen, thet émmenal
connected to a control circuit for controlling the drive of the electric
fan 28 i s pipmd.de@hds tiakesocketpads ithke comnaeoidgtiper vubar 285pe Theohead
wre L laid out in the exhaust air passage 233A is exposed to the exhaust
air from tdecirgd étaoken fan @8e $oepped, porhicendust contai ned in the exhaust
air is significantly filtered through the dust collecting filter 27 and a
filter (not showlexgrowhded dratesasion heoxdusat cbhéegirngassbger 27 and the
electric fan 28, it is possible to prevent occurrence of an inconveni ence
that the edramesitiaig portioggéd and/ dhet fenkéddnwitherieocifs wdildcdenect ed due
to entangl enment of dust ~ 0 JAN 2003 - 31 around the lead wire L. A
handl i ng sledecmigerdat i ng pi pe 222 is provided at the other end of a hose
230. The extension pipe 23 is renovably connected to the handling side
operating pipe 2Z2eanchrnes whdraldstitygere GBe oftantdbisucsida ponnepbiing24 is
removably connected to the | eading end of the extension pipe 23" connected
to the extpsnst &2 Eipd @8 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



The handl i ng side operating pipe 222 includes a grip portion 235A and an
operating portion 235B provided with an operating switch (not sHQMIANTZE
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 +n2@n-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
di aneter of the exhaust pipe portion 236 is set to a value being 1.6 tines
t he insi deanff athe einnérthépeubli of phpe epdemisdom2 Fpnndatinespgs 2. t he
hose 230, the inside dianeter of the exhaust hose 233 is set to a val ue
bei ng 1.6 Upomssudle dnsideediinnt epeshtiilon s sdmcen thesd @4t Sipdd af4 y,
with respect to the extension pipe 23, the inside dianeter of the outer

pi pe 49 i am@t5Q@ occanvheueibeedgftod exmesnelle ithsi desdixmeter of the inner
pi pe 50. In addition, each of the extension pipes 23 and 23" is not (1 a
JAN 2~ - 32onmécthendoetwsenuther énnéhrapipest ddsaynd tSite caunt dre axekilyner

pi pes of each of the extension pipes 23 and 23" may be separated from each
ot her. Wtipgertspeed.to the hose 230, as shown in Figs. 8 and 9, the suction
pi pe and the exhaust pipe may be separated fromeach other and a lead wre
may be | aid out iAfttdre thehalvedobrs8ttibn-chenebtidnebbodiermntthean

el ectrical neans such as a notor, a sensor, or a light emtting elenment is
not provi deninén phpesuéti andpbft pbodypelds; tioowewer exitfersyclthan sedaddt+ i cal
nmeans i s provided in the suction port body 2a, a lead wire may be | aid out
in the exhdimnmetwr epprtiage438 btt tben lehd imgt endpiofe t3fsb cartebt el penner

pi pe 35a of the connecting pipe 35 and the lead wire nay be connected to
the operat4dnh$ Eméerhepahnl theokkrdddngn enide peartdloinng SSitde apereat imigeei pe
222 or to the lead wire L in the hose 230. Effect of the Invention As
descri bed 4bové,iredclor divigen cthidnetapeentubardescfabedSiino€l ahm innelrere i s
provi ded a vacuum cl eaner in which a suction side of an electric fan

cont ai ned pira %0 ebmesunatanbbddyliysbeomgddt dattco cd osgctdoortapdr twikddy via a
suction air passage and an exhaust side of the electric fan is connected to
the sucti cth@otapdodyoleat@noéxhhestinaier pipsadd, ¢her grepekiedstdm arhat an
air passage connecting portion for renovably connecting the suction port
body to 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. In
such an insertion-—-connection state, the annular seal member
56 of the small-diameter portion 4%9a 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



~ 0 ,SAN 2~~ - 33 the cleaner nain body is provided on the way of gt hgN 20030
air passages. Accordingly, since the suction port body can be renovably
connected to the cleaner nain body or the connecting pipe, it can be

repl aced by another attachment or can be, if it fails, sinply exchanged for
a new one. According to the invention—d@dcribed in claim2, the air passage
connecting portion is conposed of a first connecting pipe and a second
connecting 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 oPiPfd fAneRdpfPears £AREATHOUS tifereatie ablirusat dilke paasage or
the suction air passage and a space between the inner pipe and the outer
pipe is takeYichs EPeeBEHER Bf deRd raplsusxt@nnadasnmpnzantce hef stheion air
passage; and the outer pips of the first connecting pipe and the second
connect i ngCPRPecEangbrOrfdept PERYESHN &t PUte e aiPest Het ,2anthdt 2 he i nner

pi pes of the first connecting pips and the second connecting pi pe can be

i nsertion- connect®e teeRACHE DehePetreedr 8haghgnddinge stide icoseverdtdmeporti on
(connecting portion) between the outer pipes of the first and second
connect i ngebPpedcanthenéiraseconogcpding dindorffe@ndgipora wensiet ween t he
i nner pipes of the first and second connecting pipes are overl apped to each
ot her, theceueerbhngopiPBodprcihebsesionsl amantdda dimreldizhotan &k from
the cl eaner main body, the connecting pipe . ~ 0 JAN 2003 - 34 or the

li ke, and @®8blyheeséarinag Biapuéidmndstihe sfonnestdnmavinery 3brandr bet ween
the first and second connecting pipes can be inproved. According to the

i nventi on HesthebeBprpRiErafirsction das@anerdsmashe il sthermr

connecting pipes is configured such that the |eading end portion of the

i nner pi pergverée@stpréhﬂg-hefl eagicadbesd adoehe outer pipe. As a result,
upon connection of the first and second connecting pi pes to each. other,
after the inner pilfpescornedeionrandapgpraseshancenntse ad rpppesagece
insertion-connected to each other in a visible state, the outer pipes of
the first apAneetdbnd penhéen A§ pispednddmmy inesdharimad cohridtd el X o each
other in a visible state. The first and second connecting pipes can be thus
easi er conpeefedet eoBRERAtdNHePOTAdOBEdi4dg ard! t47e | Avefrhilonwaascithised i n
claim4, an insertion-fitting portion between the outer pipes of the first
and secondsé®hhest PA§LpIBEE gﬁéfmﬁ‘li §S&y BeorfimRky ng rpbris Ohl be%een t he

i nner pipes of the first and second connectjing pipes are overl apped to each
other in sttheathEnnernagdt §oberoffisErumtad dftferciernate adnl

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



direction. Accordingly, the edges of the connecting portions betmepgcﬁﬁyfhw
the i nner pipes and between both the outer pipes of the first and s d
connecting pipes are not overlapped to each other. As a result, even if a
bending stress is applied to the connecting portion between ~ 0 JAN 2003
- 35 the first and second connecti ng-p2pes, at the connecting portion
between the inner pipes of the first and second connecting pipes, a shear
force applied fromthe end of one inner pipe to the other inner pipe can be
reinforced by the connecting portion between the outer pipes; and at the
connect i ngPpIFagon(petwekewnheiputbe giopagcsingheibe £43 andhrecomtion
connecting pipes, a shear force applied fromthe end of one outer pipe to

t he ot her @ix dpapspaei 32r dnntbecadsby cohd ecdimachiosg @dr.t itdve bsiatslean t he
inner pipes. As a result, for exanple, in the case where the connecting
portion betiweeprsdegeudlripi phe Pyctdrni yoradbodysddh antarter kides the
smal | -di aneter portion is provided at the end portion of one outer pipe to
formthe steppettpoetiopefsesfiofnbHgtipa edmeasisagegsored domi t h no
external step therebz enhanci ng the external appearance of the connecting
portion, evempiigathedrtberdystdgeliechdndi ehambeap@s ef tthe helegreped
portion, such shear stress can be reinforced by the connecting portion

bet ween t Heaimneedyi pestoThhe gukEdont chegbiell &6t @ favdied stuwstiout aropt pe
from bei ng broken at the stepped portion. According to the invention

descri bed $edy| 24 n& 8, shhenrein Bhae.of -t h8imhserlyenthet eikhgusdr eion bet ween
the outer pipes and the insertion-fitting portion between the inner pipes
is a taperrdssageay porandns3and the ethaecsfincheipeser2d emd 23, @p portion
bet ween the outer pipes and ~ 0 JAN 2pp3 - 36 the insertion-fitting
portion bezxkawsthaifnpesspipednps ghbwdselof fthet icognesttiingn;pided 28 'seal
menber is interposed in the loosely fitting portion. Accordingly, even if

t here are‘§m¢gﬁ*hdﬁﬁtnéiDnﬂﬁsﬁag?agﬁoﬁ§ itheogusitdecddddtrigicidiaieardt er s of
the pipes, it is possible to easily connect the inner pipes to each other
and al so commeexhanetoaisrprpbpaget 89eddh thehed eaieire maisubiasly t2f the
sufficient airtightness upon connection, and hence to facilitate the

manuf act urexbfusheatonnesskag pvpes. thecsugitign pottte Hate R4 orergksérs bed
inclaim6, the interior of the inner pipe is taken as the suction air
passage anhikﬁeC@%atétbéﬁméeﬁthésiﬁﬁeﬁxgﬁﬁéta@@ﬁﬂﬂgaﬁnﬁﬁ fsipe is taken as
the exhaust air passage; and the insertion-fitting portion between the

i nner pi pe@omrgumg@atépgrthm exhgupsr chembexc @ébdiodgiihne £laanigOmaidyat i ve
pressure is applied in the insertion-fitting portion in the direction where
t he i nserthodycdhneet tha pochéen chanpges bpiofedhise corfesl dedpt hedn
result, it is possible to sufficiently ensure the airtightness of the
insertionf24ting portion w thout provision of any seal nenber. According to
the invention described in claim7, there is provided a_vacuum cl eaner in
whi ch a suction sitdeswth ah @PrreeetEoRantabnt avhed theacdresamdc FaPn28ody is
connected to a suction port body via a suction air passage and an exhaust

si de of thbsepperatedsahti suebAnadednt ghenhglust collecting chamber 25

to generate a suction negative pressure in the dust
collecting chamber 25. The suction negative pressure thus
generated is applied to the suction chamber 36 of the
suction port body 24 via the suction passages 62. As a
result, dust sucked in the suction port body 24 together
with air is further sucked to and caught by the paper pack

filter 27 in the dust collecting chamber 25 via the suction



1 0 JAN 2003 - 37 suction port body via an exhaust air passage,
characterized in that at |east part of the suction air passage zlrpd‘]%l Zﬂ@ast
part of the exhaust air passage are respectively formed by a flexible
suction hose and a fl exible exhaust hose which are connected to the cl eaner
mai n body; and the two hoses are reparabBy—j uxtaposed and hel d.
Accordingly, the flexible exhaust hose. separated fromthe suction hose can
be used for blow of dust. According to the invention described in claimS8,
the two hoses are spirally tw sted. Accordingly, even when the _suction hose
and exhausl?afh’i)%%e%trgz i AR AE, SYeesd chageEheresiyhpbensti Asaglappiedr ary
direction. According to the invention described in claim9, |eading end
portions diYtHee tRRP®BsBackr ELLERBY DIy 28GhAsctsaigkes dachhe e dfirians of
a connecting nmenber. Accordingly, the suction hose and the exhaust hose can
be firnly §axt%dhosed haderbpusbgdhéndithe emhruGite ohesibeiroR 65f th@ugtadi ng
portions of both the hoses by neans of the connecting nenber. This makes it
possi bl e t%h¢e@%%@uﬁhepﬂnﬁb%¥bof Heebeis eshanstefingnbohh enwbakeses.
Further, the flexible exhaust hose can be sinply separated fromthe suction
hose by reshampRr t heb| dadongderdsnothoskctiermeeas Hosin t2de éenridee i ng
menber, and the separated exhaust hose can be used for blow of dust.
Accor di ng @®hapet | avenppenadeschiheleingcbdioin droqt the- exhgagty air 38
| east part of the suction air passage and at |east part of the exhaust air
passage arR2$eagrclivépyefofnblehpxaapisdxiefire PasSEIOET 8dde iandhe f1 exi bl e
exhaust hose which are connected to the cleaner main body; and the two
hoses are $&pbiahl portixbagrsdld andshehda meawmedi rgl ko ttHew eamardose
separated fromthe suction hose can be used for blow of duct. According to
the i nventfeemdekerfpenti alerapin the ghctdem peatt 38R ofe thectsustian
passage and at |east part of the exhaust air passage are respectivel
fornmed by @amk&rbBe, saedi 66 RBSEeEnaYa N ediosiedhexhatish Koss mcéw—cgre
connected to the cleaner nain bod%; and the two hoses are reparably
j uxt aposedianthqesdct peBoEHRMBRY, 36he iMtexithice dede codd@ciiay fahamkare
suction hose can be used for blow of duct.

25 via the suction air passages 62. The air is thus

circulated.

In the above-described circulation of air, at the
ailr 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]



According to the invention described in claim12, there is provided a
vacuum cl eaner characterized in that a pipe body for connecting al 0l $&nem)
mai n body including an electric fan to a suction port body has a suction
air passage for supplying suction air fromthe suction port body into the
cl eaner mai n body, and an exhaust air-pa&sage for circul ati ng exhaust air
fromthe electric fan into the suction port body; and a portion of the
exhaust air passage extending fromthe cleaner nain body to a handling side
operating portion of the pipe body for controlling the ~ 0 JAN 2003 - 39
electric fan is PeEGrddddnth Fddead ind $orreterentei ngmeralel@Btric fan
by operation of the handling side operating portion. Accordingly, since the
exhaust mqeﬁHQﬂﬁQMﬁ(ﬁ1Qﬁﬁﬁnﬁéén%b%nb%@YeagyacHPFééﬁeGlﬁB@W§;iﬁzﬂhésportion
of the exhaust air passage extending fromthe cleaner main body to the
handl i ng & dRp<ratieqtied tshamber forpedsiibl @ £aoalti porstiena®f the

i nconveni ence that the dust is caught by the leading wire and thereby the
exhaust aidlgasFageain m@@gﬂe%pw%g%hé antafAgbedydisussr cold elcgdaiong end
is disconnected. Further, by extending the lead wire provided in the
exhaust aighamkesagrerngiclesingel ddbn§orneresagoy gdosdngdithecdusit of t he
exhaust air passage, it is possible to shorten the length of the lead wire
and reducEaHesEinhichankere 12ht W3 elsapdhapgochasekitiage poFE | ayout of
the lead wire and sinplify the configuration of the pipe body and hence to
reduce t h€armaserinfthael nkedct L2 hg2Btepd4and eheapesubackufiidgesost .
According to the invention described in claim 13, there is provided a
vacuum cl et Grkketeingefillrexrhadiarprpe Bodfhpofussnredtiessingcl eaner
mai n body including an electric fan to a suction port body has a suction
air passag@a®terdeddng air into the cleaner main body, and an exhaust air
passage for circulating again exhaust air fromthe electric fan into the
suction port bodRefgF@nase raedirst MY ResIeptext2nfirhgcha®ReEhe cl eaner
mai n ‘body to 1 p JAN 2003 - 40 the suction port body is provided with a
| ead wire To@atHiiy @ orede RRUEEIOR PbrEhBodyeapgEomaingbpdysiinde ARE
exhaust air from which dust has been already collected flows in the portion
of the exHafstimign pakealkel exfandlagPPrerh thetbrednar champelody¥Sto fhe
handl i ng side operating portion, it is possible to elimnate an .

i nconveni ENEiHRtPeHe RIsELiAn calght %56ﬁhef| &hai g emtrd caf@dnt RPeBy t he
exhaust air passage is clogged with the entangled dust or the |eading end

i s di sconfremniqatedhero %ére eS¢ ehdrayl ereingaghamperpradi-deGhenrehs
exhaust air passage nearly in line along the |ongitudinal direction of the
exhaust aROeldadft thej a%o%%?%?%rt%zghéﬁt@ﬁkﬁﬁeaﬁeﬁgtHXBP“FWe lead wire
and reduce the weight of the lead wire, and also_facilitate the |ayout of
the | ead VaAREH 3 hpteRyrahed chRPPghinat ABAtoFoLheChiipg K5&P&Ad 1%&nce to

reduce the nunber of the nanufacturing steps and the nmanufacturing cost.
and an exhaust port (exhaust side) 126b of the electric fan

126 is opened in the exhaust chamber 127. An exhaust
passage (exhaust alr passage) 128 communicated to the
exhaust chamber 127 is formed in an upper rear portion of
the cleaner main body 120, and an exhaust passage (exhaust
alr passage) 129 communicated to the exhaust passage 128
and extending to the vicinity of the hose connecting port
123 is formed4d in the lid body 123. Reference numeral 129a

designates a hose connecting port of the exhaust passage



According to the invention described in claim14, the lead wire is |laid out
in afreely bendable state. As a result, by extending the |ead w rd AN 2003
inline along the longitudinal direction of the exhaust air passage, it is
possible to facilitate the |layout of the lead wire and reduce the wei ght of
the lead wire, and hence to reduce the 2fumber of the manufacturing steps
and the manufacturing cost. 1 0 JAN 2003 - 41 According to the invention
described in claim15, the pipe body extending fromthe suction port body
to the cleaner main body or at |east a portion of the pipe body extending
fromthe B&Adling side operating portion to the cleaner main body has a
duel structure including the suction air passage and the exhaust air
passage. As a reBaferepgel aymeyadutl Ihaldsahaties 4 nf kaxibke nenceioas not
towindit spirally but to extend it nearly in line along the | ongitudinal
di rect i onhefet HE lexidist rmige)paszndgel31tissapbiskbbiet exbhustehoske | engt h
of the lead wire and reduce the weight of the lead wre, and al so
facilitatd£filleeibdyeodtoss) + h&hleestatiic s esilid ias tdre aoedidiemti on of

t he pi pe body and hence to reduce the nunber of the manufacturing steps and
t he manuf ddter iexgesusithleAdvagali 302 o @ heohngehingnpilpsciBbed i n any one of
clains 16 to 20, a lead wire is laid out in the exhaust air passage.

Accor di nghiyptesingdd vt prasdrirdtatai the roasehénf dose &ng) beénther bady
collected flows in the exhaust air passage, it is possible to elimnate an
i nconveni d3da t lkad teheausctsng duighe bJ0¢ hintegda hiyworevadddt ber &by t he
exhaust air passage is clogged with the entangl ed dust or the | eading end

i s di sconp&diead erfur flleading end epxli fgee henflpradfwthe boswi H2fain The
exhaust air passage nearly in line along the |ongitudinal direction of the
exhaust aexhpasdadesd t13ls ppssiblaccordhont bhke hextengihlef hohe L3ad,.

a connecting pipe 131b integrally provided at the base end
(one end) of the hose 13la, and a connecting pipe 13lc
integrally provided at the other end (leading end oxr free
end) of the hose 13la.

The connecting pipe 130b of the suction hose 130 is
insertion—-connected to the hose connecting port 123, to be
communicated to the 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
129a, to be communicated to the exhaust passage 129.

The suction hose 130 and the exhaust hose 131 are
spirally twisted. 1In such a state, as shown in Figs. 8 to
11, the connecting pipes 130c and 13lc 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



1 0 JAN 2003 a2 _ wire and reduce the weight of the lead wire, and al so
facilitate the layout of the lead wire and sinplify the conflguratﬁthAmzmm
t he pi pe body and hence to reduce the nunber of the nmanufacturing steps and
the manufacturing cost. This application is a divisional of SG 9904044-6.

1 0 JAN 2003 _ a3 cLAZris 1. A vacuuniél eaner characterized in that a

pi pe body for connecting a clearer main body including an electric fan to a
suction port body which has a suction air passage for supplying suction air
fromsaid suction port body into_said c|eaner main body, and an_exhaust air
passage foFh h?r%ﬁ?g?rnﬁhﬁxﬁ8§§ﬁ &P ﬁﬂﬁﬂ%ﬁ%(f?ﬁ(&ﬁ?l%?HaQﬁF9¢n@F@hl
suction. port bodg and a portion_of said exhaust air passage extending
from sai d @}eAneF ﬂﬁlﬁnﬁoﬁyetglémﬂan&Q¥ﬁ;%ﬂ(i?%nﬁﬁ%ﬁ§¥ky[iw%§¥ﬁﬁof sai d
pi pe body for controlling said electric fan is provided with a lead wire
for controfrERg éEVHSEPQCFPPS £BAPKY -operation of said handling side

operating portion. 2:- A vacuum cl eaner characterized in that
Connecting pipe portions 133a and 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 alr 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 wvia 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



a pipe body for connecting a cleaner main. body including an elegtric fan
to a suction port body which has a suction air passage for sucki Q JAN 2003
into, said cleaner main body, and an exhaust air passage for circul ating
agai n exhaust air fromsaid electric fan into said suction port body; and
sai d exhaust air passage extendi ng from29aid cl eaner nmain body to said
suction port body is provided with a | ead 1 0 JAN 2003 - c4 _wre
extending to said suction port body. 3. A vacuum cl eaner according to claim
1 or 2' wherein said lead wire is laid out in a freely bendable state. 4.
A vacuum cteangichienr ghagbes d4&i mfl e Buctinn aarsdetipi b7 boryd
extending fromsaid suction port body to said cleaner main body or at |east
a portion BResaxbapepeaBsdpastessdildy faforfiisai ek irmmiomepinelel dpeiati ng
portion to said cleaner main body has a duel structure including said
suction ai eopagBagatadd (senaeskiedlsttamithpasdmpst air passage 135 of

.A@. AL AU3. A, . A ASY. A A@QA A .AF.AY.A5, ANRAFfRA @.A!'?.Au, .A A

|, . AFFR A3th@ hendlRnghsifg{ 2ZoARRCARSAIIBIPAALIS and to the exhaust

e. A3!,. A3e. AF. AR A3?. A . A | . A . A3@. AY. A-. ASe. Aa, #
air passage 141 of the suction port body 137.

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

With this configuration, when the 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 wvia the dust
collecting chambexr 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 sgction 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
ai{ 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
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separately released. The hoses 130 and 131 can be easily,
separately released by pulling out the connecting pipe
po;tions 130c and 131lc 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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cleaning plane, whereby dust on the cleaning plane can be
blown by the exhaust air blown from the connecting pipe
portion 13lc.

In the above—desgribed embodiment, the suction hose
130 and the exhaust hose 131 are held in the spirally
twisted shape; however, the present invention is not
necessarily limited thereto. For example, as shown in Fig.
14, the suction hose 130 and the exhaust hose 131 may be
juxtaposed in parallel to each other, and removably
connected at a plurality of positions to each other by
means of a plurality of connecting members 132. In the
case of using the exhaust hose 131 for blow of dust on the
cleaning plane, the exhaust hose 131 may be configured to
be separable from the suction hose 130. The extension pipe
136 may be divided into two parts like the extension pipes
23 and 23’ in the first embodiment.

[Third Embodiment]

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 26b.

A space between the exhaust hose 233 and the suction
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hose 234 is taken as an exhaust air passage 233A, and the
interior of the suction hose 234 is taken as a 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 a2 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 is 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 ailr
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 bipe 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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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
air 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 outer pipe; the
interior of the inner pipe 1is taken as either the exhaust
alr 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 thé 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 pf

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
alrtightness 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 1s 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 ailr 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.
Accordiﬁg 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
body 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 weilght 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 manufactufing 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 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 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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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.

This application is a divisional of SG 9904044-6.
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including an electric fan to a suction port body which has
a2 suction air passage for supplying Suction air from said
suction port body into said cleaner main body, and an
exhaust air passage for circulating exhaust air from said
electric fan into said suction port body; and
a portion of said exhaust air passage extending from
said cleaner main body éo 2 handling side operating portion
of said pipe body for controlling said electric fan is
provided with a lead wire for controlling said electric fan
by operation of said handling side operating poréion.
20 A vacuum cleaner characterized in that
a pipe body for connecting a cleaner main body
including an electric fan to a suction port body which has
a suction air passage for sucking air into'said cleaner
main body, and an exhaust zir passage for circulating again
exhaust air from said electric fan into sazid suction port
body; and

said exhaust air passage extending from said cleaner

main body to said suction port body is provided with a lead



10 JAN 2003

wire extending to said suction port body.

3. A vacuum cleaner according to claim 1 or 2,
wherein said lead wire is laid out in a freely bendable
state. |

4, A vacuum cleaner according to claim 1 or 2,
wherein said pipe body extending from said suction port
body to said cleaner main body or at least a portion of
said pipe body extending from said handling side operating
portion to said cleaner main body has a duel structure
including said suction air passage and said exhaust air

passage.



