; abcdefe3e6THk# 5 1 DE S CRI1 P T 1 ON SUCTI ON NOZZLE FOR VACUUM
CLEANER AND VACUUM CLEANER FURNI SHED W TH THE SAME 21 ~ MAY 2012 Techni cal
Field The present invention relates to a suction nozzle for air-circulating
vacuu a vacuum cl eaner 10 furnished with the sucti @8 MY z208
Mor e QM@w @mm the present invention relates to a suction nozzle for
vacuum cleaner "desi gned so that an exhaus& bl ast froma notor blower in the
body of a 8% her is blown off into a suction port of the suction 15 nozzle
and circul ated, whereby the exhaust blast ejected into the suction nozzle
is prevented from being di scharged goctﬁelo§t§iqgciqpn1betmeen t he suction
c

nozzl imlmmumummwmcl eaned surface, "and a vacuum cl eaner furnished with the
suct i ' : this type. 20 Background Art An air-circulating vacuum
Corere uy operatr s UL AT MG Sk PELL B SUETL )
so that dust therein 1s seéelzed, e alr run rougﬁ e Tilter and
di scharged fromthe notor blower is returned to the suction port, and the
returned air is recovered through the suction port and circul ated for
cl eani ng. Thus, exhaust gas that costhnisadugtielgerns, etc. can scarcely be
di schar ged
The present invention relates to a suction nozzle
for air-circulating vacuum cleaner and a vacuum cleaner
10 furnished with the suction nozzle.
More specifically, the present invention relates
to a suction nozzle for vacuum cleaner designed so that
an exhaust blast from a motor blower in the body of a
cleaner is blown off into a suction port of the suction
15 nozzle and circulated, whereby the exhaust blast
ejected into the suction nozzle is prevented from being
discharged to the outside from between the suction
nozzle and a to-be-cleaned surface, and a vacuum
cleaner furnished with the suction nozzle of this type.
20 Background Art
An air-circulating vacuum cleaner is designed so
that air is sucked into a suction port of a suction
nozzle by operating a motor blower, the sucked air is
run through a filter so that dust therein is seized,
25 the air run through the filter and discharged from the
motor blower is returned to the suction port, and the
returned air is recovered through the suction port and

circulated for cleaning. Thus, exhaust gas that

contains dust, germs, etc. can scarcely be discharged



.2 O MAY 2002 2 to the outside, so that the cl eaner has advantages in being
nore sanitary and | ess power-consumng. In the circulating vacuum cl eaner
of this type, noreover, the circul ated exhaust blast is blow against 5 a
floor surface so that dust on the floor surface can be flung up af8 HACKEN
in. Thus, the dust collecting efficiency of this cleaner is high. Since the
circul ated exhaust blast is heated to high2tenperature, furthernore,

har nf ul m croorgani sns, such as various 10 gerns, ticks, etc., in a dust
chanber can be killed or wounded, so that better hygiene is ensured. Vacuum
cleaners of this type are disclosed in Jpn. UM Appln. KOKOKU Publication
No. 39-36553, Jpn.tltouppde, H@OKphaPubhécaléanehohag-ddée8idagescinils
According to these vacuum cl eaners, an exhaust blast is blown off into the
suction port ofbeirg Jwexe ocfambrary, andsiess powepororsmfarg.is flung up by
t he exhaust bl ast, and the exhaust blast, along with the dust, is sucked
again into the notorlhl bhercirewestingovaguumt fhearpsuef bhasttyRar is

bl own of f into the suction gort i s. not always be sucked again into, the

nmotor bl ower i MYFRPGHHr el dzhﬁﬁ%%?te%nﬂxg%ﬁ%Flh%ésﬁa&sl%%RWBU?9?+%%¥

bet t t I d the fl f h t bl ast
Peake outs i n o S TRIA 5808 (40 ekt € RS heoR Eae | EPPEELFEEH Cone

t I d t d, that th I ffi
Toner o 285.22&'?55%“%‘&29“’2 SHEFE FEY 8% Nhhe ovaE SSTHE% B Tace”
to be cl eaned |s snnq; @& surface, such ¢ oden roor surface, in
particul ar, the e ?Z%Ia o ¢ ?%%ﬁs ? g%rou h the %%p bet ween the

suction nozzl e%&méé%ﬁhmé PastMED {02 B4 SUST Pl NPZALE- kB L L ed

fromthe fl oor ace, noreover aus { own

off to the out af ﬂ@&ﬂ@ be I n.
KOKA Publ i cat ?fo‘g‘etN}})&’%cgﬁ%zs 41%%%% mr%%%‘;ﬁfg’fés aggilgt?]%nnv?lg?z?sep\?ﬁat 10

has thergi n a ci@am NG 1OLO] oMbl Chih Sar@lat echybalti bizi g khe1eaesgy of
the exhaust blast that is dlscharged fromthe notor blower and returned to

the suction pordoured); EHOoK#t tﬁéﬁtéﬂcﬁ%@mxﬁl@zi.lé eend@védg t he cl eani ng
rotor therein, the cleaning rotor taps the 15 floor surface to fling up

dust thereon, so thavadinemctrammags edbfi thescyyps Atghdesougbed Sincephhe
exhaust bl ast rotates caught up by the cleaning rotor in the suction port,
however, the exXinausipli asKOKQKUEPwbI i dtiemtNG | 039+ 365 5%, slish i opatport and
easily |l eaks out 20 through the gap between the suction nozzle and the

fl oor surface. AffEim t HOKAL tRwnl imozzien Mwi Nd-162814 caeiag rotor is lifted
fromthe floor surface, furthernore, no resistance acts on the cleaning
rotor, sd that the 25-ededinqigte otbeseavesuam dlgangpeedansenbansies

prodUC|ng | oud noi ses.
blast is blown off into the suction port of the suction

nozzle, dust on a floor surface is flung up by the
exhaust blast, and the exhaust blast, along with the
dust, is sucked again into the motor blower. However,

20 all the exhaust blast that is blown off into the
suction port is not always be sucked again into the
motor blower in the aforesaid manner, and sometimes may
leak out from between the suction nozzle and the floor
surface. If the exhaust blast leaks out in this manner,

25 the dust on the floor surface around the suction nozzle
is blown away and scattered, so that the cleaning

efficiency lowers inevitably. 1In the case where the



A brush or a rubber lip nmenber that protrudes from .2 0 t~Y 2002 4 the
undersi de of a suction nozzle to prevent the exhaust bl ast fron1|eq¥bqwmxgmn
the outside is disclosed in, for exanple, Jpn. Pat. Appln. KOKAl -
Publ i cati on No. 61-2821, Jpn. UM Appln. KOKAI Publication 5 No. 51-154065,
etc. Al though the bristles of the brush and the projecting |lip nmenber have
an effect to prevent the | eakage of the exhaust blast to the outside,
however, they may possibly push aside dust on a floor surface 10 when the
suction nozzle is noved on the floor surface, thus |owering the cleaning
efficiency. Disclosure of Invention The present invention has been
contrived in cdisicdersatdfareoftd fes e laamadrsiisarc esyoattd firana dase fade,
suction nozzle for vacuum cl eaner designed so that an exhaust blast froma
not or bl ower i sucdt @sned wapders Utlidan porfaas, tire parcticonlamwzZikee and

circul ated, whereby the exhaust blast can be prevented from | eaki ng out
from bet ween t lexhaustti dnl asdz Has idnl lediomuts wizmegh Xthearghm hatoiran

cl eaner furnished with the suction nozzle of this type. According to the
present inventit$¢ SAHILN aarAle ianddhal flpar sﬁmﬁ/m porthest thee

af oresaid suction nozzle sq that .an exhaust bl ast_ can be bl own off 25
therefroR and SHSEH08aBQF7E 15 dfedtli G hdahind it d e riAAFe F¥ @GR eventing the
air blast fromleaking oyt. Thuys, the exhaust blast blo ff through the
nozzl e hol e caﬂ‘ore’?"ggcmbl}hfoﬁflﬂ?”ﬁ’é: glfﬁ(‘&d Ji%t]o‘a}]r?ottd?v% 3?/3@‘"{ H'dugh t he
suction port w.thqut | eaki.n cnzut,t soéggat cl.eaning can be carried out
efficiently w tolt P8iStgSavdy Wit SR hFUMST ‘ar ound the sucti on
nozzle. 5 The air | vent | S in zl e hol e,
formed in part of i ﬁ%&?&ﬁa ﬁrc{avlg?tjlﬂgrg'l rF\;\a/gtP'l @%%’c(e%sd% ?Pnlllrbﬁfgl‘%ﬁtel?élsi de

space of the Syelian Rofd:aanddised iy ale AhdY o Gfd. A, expaust

bl ast from t he notor "bl'ower’, and ‘a screen gdortion over whol e

area of 11 eduq R0 QU o RGN PO AX P dl depaipn near the

nozzl e hol e, whereby the gap betwee suction nozzle an

to-becl eaned syifiage iny SHLMGqAFONHNG AN HRd@angfents the screen
portion 15 prevents the exhaust éﬁast bl owmn of f through the nozzle hole

from | eaki ng outiscihardgids fAHomARGRTRHLONMIRAES .arftP i B8ePAd itHe i S
formed in the region for the formation of the nozzle hole. If the suction

nozzl e i s noveducthiencipare,. dusicoad e d0-e-|RANEiIbs HdAdRe | hiadfing
i ntroduced and sucked into the suction port through that region, so that
t he cl eani ng efthiecicdean icannatt ore Hhawerier, tHe tdieaxhaustotimstapss HHeown
of f through the nozzle hole, noreover, there is no possibility of the
exhaust 1Bl ast dilfofous ismg ffacemtichd lrieg o mhet tthemarrl e@3Hedl &he hough
anbient air may possibly be attracted to the jet of the exhaust blast to
form a negat i v€lgradagr € fifdalsacyedisod idaent@hoz Aiaaw|tdhe Hihpust
blast rotates caught up by the cleaning rotor in the
suction port, however, the exhaust blast forms a
turbulent flow in the suction port and easily leaks out
20 through the gap between the suction nozzle and the
floor surface.
When the suction nozzle having the cleaning rotor
is lifted from the floor surface, furthermore, no
resistance acts on the cleaning rotor, so that the
25 cleaning rotor races at high speed, sometimes producing

loud noises.

A brush or a rubber lip member that protrudes from



2 0 MNY 2002 6 there is no possibility of the exhaust blast |eaking out
fromthis region. According to a preferred enbodi nent, the nOZZ|e|2¥€hﬁﬁ2m2
formed in one of the inner wall vertical wall 5 surfaces defining t

i nsi de space of the suction port so as to be directed toward the ot her
inside wall surface, and the screen portion for screening the gap between

t he suction nozzle and the to-be-cleaned syrface is formed over the whol e
area of the edge 10 portion around the suction port except the region near
the bl owoff port. Thus, the exhaust blast fromthe nozzle hole can be
securely prevented fromleaking out. According to another enbodi nent,

mor eover, the ndrzlendeteids ¢f ovisest Din thezslsetopposvéet fthen a 15
connecting pipe nounting region for the connection of the suction nozzle to
t he cl eaner bodxhaists, blastsciamn poaktion te flos nedts hdé rbmtddécidgeduct i on
nozzl e, so that dust can be efficiently introduced into the suction port to
expedi te use asinhefeucexawlezzIgni sP20. amialmedKOHlItMlid:al‘eicamr | eakage
preventing nmeans includes a seal roller extending in a direction

per pendi cul ar tNe ¢ Hel TRR2 hg IPE el hPEN ¢ HEOKAE tPwihl ivztrienand rotatabl e
in contact with the to-be-cleaned surface, 25 the seal roller being

attached 2o t hd'Suctioh 1, fc-
Although the bristles of the brush and the

projecting lip member have an effect to prevent the
leakage of the exhaust blast to the outside, however,
they may possibly push aside dust on a floor surface
10 when the suction nozzle is moved on the floor surface,
thus lowering the cleaning efficiency.
Disclosure of Invention

The present invention has been contrived in

consideration of these circumstances, and provides a

15 suction nozzle for vacuum cleaner designed so that an
exhaust blast from a motor blower is returned to a
suction port of the suction nozzle and circulated,
whereby the exhaust blast can be prevented from leaking
out from between the suction nozzle and a floor surface,

20 and a vacuum cleaner furnished with the suction nozzle
of this type.

According to the present invention, a nozzle hole
is bored in a suction port of the aforesaid suction
nozzle so that an exhaust blast can be blown off

25 therefrom, and air leakage preventing means is provided
for preventing the air blast from leaking out. Thus,

the exhaust blast blown off through the nozzle hole can



as substantially to cover the full wdth thereof. In this arrangenent, air
di scharged fromthe notor 2 0 MAY 2012 7 blower in the cleaner body is
returned to the suction port, and air is sucked into the notor blo MAY 2002
t hrough the suction port, that is, air is circulated. Thus, dust on the

t o- be-cl eaned surface can be sucked into 5 the suction nozzle and cl eared

t hrough the suction port that faces the tosbe-cl eaned surface as the air
circulates. During this cleaning operation, the suction nozzle is pushed
and pulled as it noves along the to-be 10 cl eaned surface. In this case,
the seal roller rotates in contact with the to-be-cleaned surface in the
movi ng di recti dre cfucked sirttd on mozet ehlewert hbltrotgkh apheasutyigetpower fine
dust on the to-be-cleaned surface w thout pushing aside the dust. Thus, the
seal roller newerth®ithilerding ubucsd obhat ¢heanimy e¢amovghcaneiadcti on
port. The seal roller, which is in contact with the to-be-cleaned surface,
as nentioned behw fbkeirntky wivhewbrabiving |avay | 2adtseattemingortion of
t he gap between_the to-be-cleaned surface and the bottomwall 20 of the
suction nozzl e Bt HFI4RFtERS RHGFLIMNRI%ELF on nozzl e in the noving
direction thereof. Thus, fhe seal roller capn prevent sone, of _the

circulati*ng air run TAToth 192K PERVERFLE rBRANE RENGLBGLUEBrRard i n

the moving directiaon qof the suction, nozzle thrpough the 25 gap, sp th dust

si tuat ed ahead rb‘?zﬁ(ﬁheeq%‘h]tc‘?'i oﬂ?ﬁ‘%’eni%art%eo 4 ‘@ra‘i’?JeﬁtY%ﬁ&f%%fe%?f%an be
revented from Q{ej oW anay. I_lul AY 2002 s cor di ng.

Br eferred emoﬁlﬁfe{]%gémﬁ%l\/%lﬁg t%}éezsle%%l r%l?%arcoel sof)f%r\lﬁ d%%f?‘\%lérﬁ éort

plural ity of rigges, and Gf Qoues, L | WpUs| o Gk £ngh ke, L0% 24 &)

direction on the outer periphery i nce e grooves are forned

bet ween t he adjgcantyyd qlgftﬁseli ?oﬁtﬂi%?;%ﬁ%?%eeﬁ h&;@f&n redledq s&@%}lcel y

runs on the fine dust on ace as It gets over the

dust, sqq hat ighLaphdil fdddaids Jﬁ'r&iéé)rbé@éf‘oﬁ?‘éfélyncﬁstﬁé‘esd\éi‘f&ﬁ eak
wal | . Since the 10 seal roller catches the dust in 1ts grooves as it

rotates, noreoirt idxdSt adid Ided BtfeHetthdhOVEle the dustherdmge the
seal roller rotates with its ridges in contact with the to-be-cleaned

surface, furtheiH®rgap idettaden ailad 6B Boreasd2 ¥1aM 4y | ¢ oyedbdS grip on
t he to-be-cl eaned surface. Thus, the seal roller can be prevented from
slippi ng on the laxiet|aantdbes urd aneresnddie suction nozzl e noves.
According to this arrangement, the screen portion
15 prevents the exhaust blast blown off through the nozzle
hole from leaking out. 1In this arrangement, moreover,
no screen portion is formed in the region for the
formation of the nozzle hole. If the suction nozzle is
moved, therefore, dust on the to-be-cleaned surface is
20 introduced and sucked into the suction port through
that region, so that the cleaning efficiency cannot be
lowered. If the exhaust blast is blown off through the
nozzle hole, moreover, there is no possibility of the
exhaust blast diffusing from the region near the nozzle
25 hole, though ambient air may possibly be attracted to

the jet of the exhaust blast to form a negative

pressure in the region near the nozzle hole. Thus,



According to another preferred enbodi ment, furthernore, the seal roller,
whi ch extends in the 20 width direction of the suction nozzle,
substantially covering the full width thereof, and can rotate in cQy %@§ 2002
with the to-be-cleaned surface, is nounted on at |east the front side o
t he suction port, out of the front and rear sides. 25 In this arrangenent,
the seal roller rotates in contact with thg to-be-cleaned surface in the
novi ng direction of the suction nozzle as the suction nozzle ~. 0 ~ lAY
2002 9 is noved for cleaning along the to-be-cleaned surface, so that it
can easily get over fine dust on the to-becl eaned surface w thout pushing
asi de the dust.tHdurs,id heo spadsilell ety nefethdi exleasst hielasict leakbhgt he dust
5 through the suction port. According to a preferred enbodi nment, noreover,
the seal roll erowterfesmaghis wiegiberak wal | at least in that portion of the
gap between the to-be-cleaned surface and the bottomwall of the suction
nozzl e on the front A®cerdengftehe Buefesredoerbedinenhe #BOi RGzd@lEecti on
t hereof. Thus, the seal roller can prevent sonme of the circulating_ air run
through the sudi@h HorioFiefn IR PPbuthe ol WRPHE YAl neehbiFal WRtdction
of the suécjtion nozzl e through, t he }(T:;ap, so that cleapning can be 15 carried
out without bl owl?éa%ﬁ/%fs ingtle S1RF 148 AR et PRCELR i BT hozzl e
in the noving direction thereof. In the suction nozzle that copfains
therein a cl eafihd¥ dtdrPS {R]‘?Wgé]ctr%‘”éﬁ'ﬁcﬁgt}b? Yt ght st 262 wni ch the
exhaust air frosmt e notor, bl.ower is bl own .fur%herrmreé t he
preventi ng mears i %ﬁ%’de%nda thtb‘? i STt o%qﬂfojz%e LectT oV ng g %8t on
port through whigh,ddie cleaning bl ades, are, exposed 49,2 botdom wal |

0- be- sur ma

opposite to the cl eane ace, a i'n-section exhauSt passage

havi I i i I kded in th
having & rozel 1o & ORI S e aaninnblaries Gpopranded 0 the
on one sjge of ﬁdﬁﬁi&?téﬁhrﬁpréhé Neddie; W %&é&@'éf&é%@%ﬁ@%@&{@n%@aﬁ

mai n-section suction passage provided in mai n suction nozzle section

and having a sugfd W1 R NHIACT NOridke, Nore | Sxph £t AT HS6 £h6m Seiselict i on
port, the nozzle hole and the suction opening being arranged so that air

bl own of f fromddwe, 027 1 hadie sl preddiecSdiction DREning e the
cl eaning bl ades flows al ong the to-be-cl eaned surface. In this arrangenent,
air bl own off throughcddwdilfy oz zdkotioee émbdd wenapanaséotrde, ctieani ng

bl ades of the cleaning rotor to rotate the cleaning rotor. Thus, the

cl eani ng bl adenafzlchehaleeaid rawatded can tlep 4ive talye <] santdorsua f ace to
fling up dust so that the dust is sucked into the suction openi ng, whereby
cl eani nd5can 15dmestrimedipe mefdntirnttegiduriderthe heomigc bhiowo Hf
through the nozzle hole, along with the cl eaning bl ades of the rotating

cl eani ng rot or ,the dwstEighgazrd e d-bd-he carraneriedey, shihatne he fl ow of
the ejected air gets into the suction opening wthout disturbance. 20 Thus,
the air can be SE&F BRI ITRET | ald PR othe RIS AP FoY e.

so that dust can be efficiently introduced into the

i I | eakage

suction port to expedite use as the suction nozzle is
20 advanced.
Further, the air leakage preventing means includes
a seal roller extending in a direction perpendicular
to the moving direction of the suction nozzle and
rotatable in contact with the to-be-cleaned surface,
25 the seal roller being attached to the suction port so
as substantially to cover the full width thereof.

In this arrangement, air discharged from the motor



According to a preferred enbodi nent, noreover, the wdth of a

| ower-stream side bottomwall portion, situated on the | ower-stream side
with respect to the 25 blowing direction of the air blown off fromg gy % 9
nozzle hole, is greater than the width of an upper stream si de bottomwa
portion, situated on the upper-stream side Z 0 IrlAY 200 11 with respect
to the blomtng direction with the suction port bet ween the upper- and

| ower - stream side bottomwall portions, the nozzle hole is |ocated on the
side of the upper-streamside bottomwall portion, and the 5 suction
opening is |located on the side of the Iowerstreamsrde bottomwal | portion.
Thus, the air rkkowernce thawsleaneanbedyel porevwrned | tel tamesucti®mce can
be increa; 10 width, and the | eakage of air effectively prevented by this
resistance. in ngﬁl%eﬁ%e@ tHECRA t F kP ahlde tRteB-Bleerr | BhpPwebrti on
to this to the si de can be substantr al air According to_another
preferred enbooﬁl‘ﬁarﬁuc'ﬂﬁ’t R For eENdhel o3t e HoI@lFeY 1é‘?‘érned'”ﬂ‘é)sproj ect

15 along the to;be-cl eaned surface. Thu drrect|V|t nair jet
ejected thr ougrtj‘t%% %a‘gtee ket ‘ic%ltir 3° tFRt Pée ?]Fe%at'rnto%

I bI ff h f th t t d
The | calde of e WTCIE: CHE DL T8 %%aeteé’ AP En AT ER oot i Vel y

Si nce the high- e v t e u he eani n ades
nor eover, the e%tnrcénﬂga¢ o] aoérestéatnh toa at e % e‘f?% evaé$ ACTHF di ng to
still another Y &f &L £nbodi nent, rmr eover, at |east the | ower part of

t he suction 25 opening I's substantlally flush with the nozzle hole. Thus,

the air blown off thgou aﬂﬁt{t&?lé‘o&fé& % Zpéﬁéf:'fgﬁg @h%e%ét’lbﬁ'tﬂoé fe

suction opening, so th 2 a~Y?2 alr can be prevented from

bl owi ng of f £ 0 {1 dendfpiieacdUed |01 ROFda Afhg Nend ddage- of the air

to the outside can be prevented securely.
10 cleaned surface. 1In this case, the seal roller rotates

in contact with the to-be-cleaned surface in the moving
direction of the suction nozzle, so that it can easily
get over fine dust on the to-be-cleaned surface without
pushing aside the dust. Thus, the seal roller never

15 hinders the suction of the dust through the suction
port. The seal roller, which is in contact with the
to-be-cleaned surface, as mentioned before, serves as a
windbreak wall at least in that portion of the gap
between the to-be-cleaned surface and the bottom wall

20 of the suction nozzle on the front side of the suction
nozzle in the moving direction thereof. Thus, the seal
roller can prevent some of the circulating air run
through the suction port from leaking out forward in
the moving direction of the suction nozzle through the

25 gap, so that dust situated ahead of the suction nozzle
in the moving direction thereof can be prevented from

being blown away.



According to a further preferred enbodi nent, 5 noreover, the main suction
nozzl e section contains therein a blast guide curved along the outer

peri phery of the cleaning rotor and defining the nain-section exhgqs ?jﬂnz
passage portion in conjunction with the inner surface of the main suction
nozzl e section, the 10 guide dividing the main-section suction air passage
and the mai n-section exhaust air passage. ghus, the exhaust air fromthe
not or bl ower can be guided to the nozzle hole through the exhaust air
passage portion w thout running against the cleaning 15 rotor. Accordingly,
part of the exhaust blast can be prevented from branching off and reaching
t he suction openi ng Asiddmlitnassiangrdieaucd tdrebomizvd et haheredhars, tie
whol e quantity of the exhaust blast can efficiently blow off through the
nozzl e hol e, seeddatrolierc|isapngy iz@deMitdl en@lwal kw infhrovdaes [and he
case where the suction nozzle is cylindrical, noreover, the air |eakage
preventing neal¥ ooy esoGeet ids104 sdoh faane nehdi hdrhe Gkl i Higradtel Fuct i on
port at the distal end thereof and having a 25 proxi mal end conmuni cati ng
with the notor o5 S ditde PaTdAheaYudeTeYfartition wal | dividing a

suction air passage,_ extendi ng between the suctiqn port and the, 2 O MAY
5002 18 Bonnbat i ng. SISO ERRY oA COATe T Dot A9 HAF STt o

t he notor bl ower,,, and .an .exhaust air passa co nicating with the
suction air padd@§Esat™ ik l?u@trir(?ﬁlgﬁé‘fetnscdng%ceorﬁﬁﬂmﬁlpd%ﬁﬁialr?gr \%c[ach[eHé" exhaust
5 side of the notaor bl r,..and which fuyrther conpri ses | eaki neans
internally conﬁéléltsi r%l % g)ﬁ?aey.gtusé:l ro.np:,'i: eag:éj- OerH[) ee%lﬁiisd%rf%eﬁ' ot ,

t hereby al | ow ng I%(r% _ %fvetrhe& al rduf tOV\ll_‘__{g}g i rto%qﬂ_ctng}l‘epl ClﬁLﬁ.Slt Ald passage to

| eak. 10 This cyl rical suction ndzzleis a il ax™ as 1t is

ot " S Bt S R0 RIS SR o

10 seal roller catches the dust in its grooves as it
rotates, moreover, it can easily rotate getting over
the dust. Since the seal roller rotates with its
ridges in contact with the to-be-cleaned surface,
furthermore, it can rotate more easily with improved

15 grip on the to-be-cleaned surface. Thus, the seal
roller can be prevented from slipping on the to-be-
cleaned surface as the suction nozzle moves.

According to another preferred embodiment,

furthermore, the seal roller, which extends in the

20 width direction of the suction nozzle, substantially
covering the full width thereof, and can rotate in
contact with the to-be-cleaned surface, is mounted on
at least the front side of the suction port, out of the
front and rear sides.

25 In this arrangement, the seal roller rotates in

contact with the to-be-cleaned surface in the moving

direction of the suction nozzle as the suction nozzle



15 of f through the suction port is 1 anmbient dust. clean narrow areas
Natural ly, the this suction nozzle exhaust blast blown fable to scatter
This suction nozzle has therein the suction air passage and the' ex@hauyt 2002 r
passage that are divided fromeach other, and these air passages are
internally 20 connected by neans of the suction port. In use, therefore,
the air discharged fromthe notor blower cgn be returned to the suction
port through the nozzle hole. The air returned to the suction port in the
aforesai d manner is recovered by nmeans of the suction air passage 25 that
communi cates with the suction side of the notor bl ower, whereby the air can
be recovered ond hewdticon Sietenidig talkommt e bt ovies-c Tdarsed ther fade can be
2 a MAY 2002 14 circul ated covering the sucker and the cl eaner body side,
and dust on thed czHet cltearsd easflacege@mver siioke dust tdn ouigd tdrebeauct i on
port and cleared as the air circulates. In this cleaning operation,

mor eover, 5 sorelefnadeswifagetwirttesht usteingicas odte pore dsstshurfflagds t o t he
outsi de of the exhaust air passage through the | eaking nmeans that

communi cat es witthe tsealexitelustc alervqms?siarggersrrfé?%fw@iqmeoﬁ Ot Gisthe air
that is returned to the suction port can be reduced so that 10 the pressure
of the air is IGWHIhdNe RUGOPHRASUre that acts on the suction port.
Thus, sone of the air returned to the suction port can be prevented from

bei ng bl own of f ar odRFAFEIRACES o BYER S5F 2oL PRI TR SuCRBEPP YRS  HR®
SUcti on port' nEEa MO Sh eV . LS Bt bhe b eIt o
efficiently. According t not her .preferr enbodi ment , furthermore, the

| eaki ng nmeans ipsoré"rf‘oégt?afﬁsa}’eo&?ﬁ r%e%?rbftqﬁtte "(rjf%lef'l‘ir;lécad?‘ﬁf%csﬁ e
exhaust air passage.to,t at npsphere,, .t he openi hg being located.in a
position at g %‘f%&ee k*or gtrﬂ“l quaslgu&' otnheposr“{&l'ﬂ{hg}ozszo]r% Tt ‘i%hee fgﬁant
returnegoio the suctdonpord,ds ahynistd ot oYy A (Rimsphgre) of the

sucker t hr oug he eXhaust™ Openi ng at"Is intern y connécted in a

PO 1 Dl L N e rfer T e I 568 6 40 211
circulating air run through the suction port from
leaking out forward in the moving direction of the
suction nozzle through the gap, so that cleaning can be

15 carried out without blowing away dust that is situated
ahead of the suction nozzle in the moving direction
thereof.

In the suction nozzle that contains therein a
cleaning rotor including cleaning blades against

20 which the exhaust air from the motor blower is blown,
furthermore, the air leakage preventing means includes
a main suction-nozzle section having a suction port
through which the cleaning blades are exposed to a
bottom wall opposite to the to~be-cleaned surface, a

25 main-section exhaust passage having a nozzle hole

opposite to the cleaning blades and provided in the

main suction nozzle section with the nozzle hole



suction port can be reduced to nmake the pressure of the air |ower than
suction pressure that acts on the suction port. Thus, sone of the air
returned to the suction port can be prevented from bei ng bl own oRPD WA, B2ng
t he suction port w thout being sucked into the suction air passage.
According to another preferred enbodi nent, noreover, air |eaking out

t hrough the exhaust opening is prevented fr®mm bei ng bl owmn agai nst the

t o- be-cl eaned 10 surface. Thus, the air run through the exhaust opening
cannot be bl own agai nst the to-be-cleaned surface with force, so that there
is no possibility of dust on the to-be-cleaned surface being bl own away by
t he exhaust airlagater en mpheide aofl thedswdhigon hpoxt edni bige 18idpkr at i on
According to still another preferred enbodi nent, noreover, the | eaking
means is a bypdbisregieranrieigrent deand m thripasestion sufriendrassagaal |y
connecting the suction air passage and the exhaust air 20 passage. Wen
dust on the to-BGidetheln skhe deln ssuteier 1ozt ke otemt iR anéthanipdrt and

cleared as the air circulates, therefore, sonme of the air returned to the
suction port tH UM WEAY BBTIHASERRNPZZFanh9 ke 2 EFRS S UER® on port

ai r passage through the bypass 25 aperture in the partition wall {hat

di vi des the t whuriQaRRjon The dureh 11 01 And oF RS BHCHRP (PPeRLAGIr ned to
t he suction port can be reduced t nake.tggkgre35£ﬁef 2 0 MAY 200Z 16 of
the air |ower IS TPEH &AL AT ROt hel BB FR BRFF1€ Thus,

f th i t to t t. 1 be. ted f b
sor o e 2 ARG VS PALLok 0B LSRRI o b 0
ai 1 passage. | 1 {di6 et OIM0Z2} &,d NPo £OTDRL SES. B SUELLRL, ChigubL havi ng

a suction opening I n e suction nozzle, a suction arr passage

conmuni cating with tyie syctiop. %ﬁt’:ﬂi X Nsh ékﬁo?g§§€§ﬁb e

comuni cating with the suction ¢ a nozzle OW ng an

exhaust il ast agai Nt Hd¥e tos Ber&heanad s faee, o faA Deg DI Sded NoF Bl ke
| eakage preventing neans includes an exhaust chanber for introducing the

exhaust bl ast fdixadiiey edi@isttRifoda Passagel Sdwhi fd ovd e | herpxdauske bl ast
t hrough the blow of f port, the exhaust chanber having in the bottom wall

thereof an operilgradaptEihdes kef allaseth dynihe tocdecd eanesb stiid age- when
t he suction nozzle is placed on the to-be-cleaned surface, the opening

bei ng desi gned B20-cledreai durefaehaustf bimptubl dvet ofd thet efiomesmnbd be
bl own agai nst the to-be-cl eaned surface. Wien the suction nozzle is lifted,
t herefore, the sopkuchgintmatthes solasiarh ppdiiend | ooreseivy ackeasinpernad, so
that the exhaust chanber is adjusted to the 25 atnospheric pressure.
Accordi dgl y, t e sperdied ajte@fbiridgntle. exhashen dshe tdhiougouhmecfibzzl e
hole is Iow. Thus, dust on the floor surface can be
through the nozzle hole, along with the cleaning blades
of the rotating cleaning rotor, flows along the
to-be-cleaned surface, so that the flow of the ejected
air gets into the suction opening without disturbance.
20 Thus, the air can be securely prevented from leaking
out of the suction nozzle.
According to a preferred embodiment, moreover, the
width of a lower-stream-side bottom wall portion,
situated on the lower-stream side with respect to the
25 blowing direction of the air blown off from the nozzle

hole, is greater than the width of an upper-stream-side

bottom wall portion, situated on the upper-stream side



2 0 MAY 2002 17 prevented from being scattered by the exhaust blast that is
bl ast bl own of f through the nozzle hol e when the suction nozzle i%gtbpﬁeﬂnz
In the suction nozzle that conprises a suction 5 chanber having a o]
opening in the base of the suction nozzle, a turbine chanber provided in

t he suction nozzle and comunicating with the suction chanber, a cleaning
rotor located for rotation in the suction thanber, a turbine |ocated for
rotation in the 10 turbine chanber and capable of rotating to rotate the

cl eaning rotor, a suction air passage communi cating with the suction
chanber, and an exhaust air passage communi cating with the turbine chanber,
the air the suctittnm méspeassogetizadohoving dhuebeionfwihk theasectidnbody
bei ng made to conmuni cate with each other so that air in the suction
chanber can be Berkeretiween t ke NRPethadi@rlover-ekheamt s tdeebottome

cl eaner body and the exhaust air passage being made to comunjcate wth
each other so t'¥&kl Rer&ierharer] RPo3d e Heckxhbfistogrtiedcan bepbeiddn into
t he turbine ch%gaer to rotate the tur%igﬁ and th&% the air in the turbine
chanber can be ¥k YRR THEFLYRTF BT PRANERIR  WahbrRAYELHR, apRd| Ehe
circul ated, noreover, the ajr |eakage preventjng neans Lncl udes an opening
'n the base of THREMRITRAHS 7%, LORARRTR oth8 BEAT) B5etN By LoRer -

t 0- be-cl eaned surface when the sucti nozz|l e is placed on the

t 0- be- cl eaned SUTFSUE;S4 %e?ﬁﬁﬁﬁ%dw%ﬁﬁ PP EXhaust air passage being nade
to 2 0 MAY Z002 laTconnu i cate_w.th.each other_. the opgnhn% bekgg

desi gned so that the %&%au ©pfabt TBF bW BF fﬂe?%?r%ﬁ?c Rhtebe own

agai nst the to-pe-cle ur f ac ) ion n le is, Lifted,
therefore, 5 thlgoﬁ?%wﬂé?g%r??é%(?%snb?%%gﬁnoé% ® ﬁc(?)%tel(?% és?%&fg}é Itéé't'%%f dust

around the fl Oqlcﬁéﬁcﬁ/%e@ﬁﬁ ayeni go-d 100 Sfﬁ;%:gééé(;ﬂ?igﬁ”w%hié he

opening that is oor surface Is ope ower the pressure

in the tyy bine ghaerandocidatedhegd B Atd NY Speerk ObutdHead Ocdirbd ne
| owers, and the rotating speed of the cleaning rotor |owers. Although the

cl eaning rotor dff&axposety Wedvdiite Usi | Ol ogberasciaftety therefore, the
rotating speed of the cleaning rotor lowers, so that noises are reduced and

safety is ensureskisiardde ! he suction nozzle that is a suction nozzle for
vacuum cl eaner conprising a suction chanber having a suction opening in the
base of the suction aozaréing tardnoehehapbefepreodi éebodiméhe, suction
nozzl e and comruni cating with the suction chanber, a cleaning 20 rotor
| ocat ed for rotfatrtdrermtde shetnare bdhanbs , i designed to project
15 along the to-be-cleaned surface. Thus, the directivity
of an air jet ejected through the nozzle hole is
enhanced, so that the air can be securely prevented
from blowing off to the outside of the suction port,
and the leakage of the air to the outside can be
20 prevented more effectively. Since the high-directivity
jet runs against to the cleaning blades, moreover, the
cleaning rotor can be rotated more effectively.
According to still another preferred embodiment,
_moreover, at least the lower part of the suction
25 opening is substantially flush with the nozzle hole.

Thus, the air blown off through the nozzle hole is

sucked directly into the suction opening, so that the



turbine |ocated for rotation in the turbine chanber and capable of rotating
to rotate the cleaning rotor, a suction air passage comrunicating with the
suction chanber, an exhaust air passage communicating with the 25 turbine
chanber, and a blowoff port for blowi ng off the exhaust air agQignMay t0e2

t 0o- be-cl eaned surface, the suction air passage and a dust chanber of the

cl eaner 2 0 MAY 2002 19 body being made 1» communicate with each other so
that air in the suction chanber can be sucked into the dust chanber, the
exhaust side of the cleaner body and the exhaust air passage being nade to
communi cate with each 5 other so that air discharged fromthe exhaust side
can be run int @itheaurbs mretemrd fromdbeeinheof firbd neheneuthidetdt air
in the turbine chanber can be sucked into the suction chanber, whereby the
air is circul attdte Fugtinn maet, tanrd sihe | keadsage pp Evelre | 2L ne@nshe ncl udes
10 an exhaust chanber for introducing the exhaust blast fromthe exhaust
air passage an®WilhFame e arrrentrdsieewrdligh the bl ow of f port, the
exhaust chanber having in the bottomwall thereof an opening adapted to be
closed by the to-be-RfRELHE U R L WRERCT NRTCERTFBA & bﬂ@i‘g?gtis pl aced on

t he to-be-cl eaned surface, the opening. bei ng designed, so that the exhaust
bl ast bl Gun of MATRAESom NS Mt LR GF b B TR S TEEL 0D SRitathned

surface. Wien the suctionnozzle is lifted, therefore, 20 dust onhthe fl oor
St ace can he e o RIS i ide i Es AIEHS RS ofted Ber Sl ot ' Do
bl ast bl ff t he . t . th

cl ZZni ngO\rMQ)t gr Octtanm}%g%oevgve}fle . Zlﬁctg%]%mllﬁ% %g %ﬁ%r(?g{e)é?eﬂéggnn%%%?%%ﬁé, ©

nor eover, a 25%5{1%2:2%%# 'ﬁ’aJsQJ%e;' '@go hfnocp&p%&gcéﬁlprv%/{}q So that it

can be put on to c e “openi en the suction nozzle 1s placed on the

to-be-cleaned SWHACErFadl MY 300420 A\t { Ak OF 1 8N 116 SULR ON

nozzle is separated fromthe to-be-cleaned surface. Wen the suction nozzle

be-cl eangd surfagitie WW8FRf Qg T IREGM £ Vs £ OB0H DYt fén|dde %@@@Qg@faﬁcﬁ'e

turbine and the bl own off through the nozzle according to the type of the
body is placed e trhd ri-Gidte IRE AR E DEr pHddwge . the rotating force of

t he exhaust bl ast hole can be adjusted floor surface.

Thus, the exhaust air from the motor blower can
be guided to the nozzle hole through the exhaust air
passage portion without running against the cleaning

15 rotor. Accordingly, part of the exhaust blast can be
prevented from branching off and reaching the suction
opening without passing through the nozzle hole. Thus,
the whole quantity of the exhaust blast can efficiently
blow off through the nozzle hole, so that the cleaning

20 efficiency can be improved.

In the case where the suction nozzle is
cylindrical, moreover, the air leakage preventing means
is formed as a connecting end portion having the
suction port at the distal end thereof and having a

25 proximal end communicating with the motor blower side,

and includes a partition wall dividing a suction air

passage, extending between the suction port and the



According to another preferred enbodi ment, 10 furthernore, one of elenents
i ncluding the opening and the lid is surrounded by double ribs, and the
other is surrounded by a rib interposed between the double ribs sbltMaYt 280he
other rib is inserted into the gap between the double ribs when the lid is
put on and that the 15 other rib is renoved from between the double ribs
when the lid is taken off. In the case wher® the floor surface is the
surface of a carpet or the like, for exanple, the airtightness of the
exhaust chanber can be naintai ned by neans of 20 the double ribs even when
the lid is left narromy open. Thus, the speed of ejection of the exhaust
bl ast bl own of fcaimeuging hendopateidnl @ndacobeukeptt angawgthienhspeed, and
the quantity of air that |eaks out can be reduced, and the rotating speed
of the turbine st ben 25ide sof kielpe motar ghlewespeadd Anoekkauatpattr of the
present invention is a vacuum cl eaner that conprises a cleaner body having
a z o MAY 20(eosagiit cromyneneratheg evhthnthe suetion adrzPespreeided with
the aforenmentioned air | eakage preventing neans. Thus, cleaning can be
carried out ef fike efittyiemPersiayd FomRReicathng yathukhel exheuskay be
applied to an 5 u rhght_%%pe such that the cl eaner godg and the suction

P HI T 12322

nozzl e ar® con tNYte% %%%%eﬁth%$§dvh%¢Ea BTt GPBRPEHRRS t hat
the cl eaner bo nd_tﬁ& suctjon nozzle are co Pecteg b frean o{ a
lexi ble hose. SRR G MAEAE R THA b o SOPFREL B9 e FARBURE AL ew
Clleaner furniSHAFSAER & SUIE 1 B nbder EnebebFu: rRcEeby FL1Ev Blutafont of
LD Presert U 8 G o R e G BaESE oo

leak.

10 This cylindrical suction nozzle is a thin "pickax"
as it is called, which is used to clean narrow areas
such as gaps between furnishings. Naturally, the
suction port at the distal end of this suction nozzle
has a small diameter, so that the exhaust blast blown

15 off through the suction port is liable to scatter
ambient dust.

This suction nozzle has therein the suction air
passage and the exhaust air passage that are divided
from each other, and these air passages are internally

20 connected by means of the suction port. In use,
therefore, the air discharged from the motor blower can
be returned to the suction port through the nozzle hole.
The air returned to the suction port in the aforesaid

manner is recovered by means of the suction air passage

25 that communicates with the suction side of the motor

blower, whereby the air can be recovered on the suction

side of the motor blower. Thus, the air can be



FIG 3 is a cutaway plan view of the vacuum cleaner shown in FIG 1, with
Its upper casing renoved; FIG 4 is a side profile show ng the general 20
configuration of the vacuum cleaner shown in FIG 1; FIG 5 is a 2@cuAorgg?
view showi ng a configuration of a notor blower of the vacuum cl eaner shown
in FIG 1; FIG 6 is a cutaway perspective view showi ng a 25 configuration
of the suction nozzle according to the firs8 enbodinent; FIG 7 is a bottom
vi ew showi ng a configuration of 2 0 MAY 2002 22 a nmin-section upper body
of the suction nozzle shown in FIG 6; FIG 8 is a plan view showi ng a
configuration of a main-section | ower body of the suction nozzle shown in 5
FIG 6; FIG 9 diraulatad simiendingy B iteker cord | Hie st 1emnef PPdYsuction
nozzle shown in FIG 6; FIG 10 is a perspective view taken fromthe bottom
si de, showi ng &icshf igid Auh U Eherorkensiennad swetaee serRilM of the

suction nozzle shown in FIG 6; FIG 11 is a plan view showng a
confi guration gucked in through the suction port and clearedas the

air circulates. 1In this cleaning operation, moreover,
5 some of the air returned to the suction port is shunted
to the outside of the exhaust air passage through the
leaking means that communicates with the exhaust air
passage. Therefore, the force of the air that is
returned to the suction port can be reduced so that

10 the pressure of the air is lower than suction pressure
that acts on the suction port. Thus, some of the air
returned to the suction port can be prevented from
being blown off around the suction port without being
sucked into the suction air passage.

15 According to a preferred embodiment, moreover, the
suction port has a flat shape, so that narrow portions
can be cleaned efficiently.

According to another preferred embodiment,
furthermore, the leaking means is an exhaust opening

20 for internally connecting the exhaust air passage to
the atmosphere, the opening being located in a position
at a distance from the suction port.

Thus, some of the air returned to the suction port
is shunted to the outside (atmosphere) of the sucker

25 through the exhaust opening that is internally
connected in a position at a distance from the suction

port, so that the force of the air returned to the



a mai n-section | ower body of a suction nozzle of a second enbodi nent; FIG
12 is a sectional view show ng a configura 15 tion of the suction hozzle of
the second enmbodi nent; FIG 13 is a general perspective view of a 4HMA 7002
cleaner of a third enbodinent; FIG 14 is a schematic side view show ng the
general configuration of the vacuum cleaner of the 20 third enbodi nent;

FIG 15 is a perspective view of a suctionl$hozzle of the third enbodi nent;
FIG 16 is a schematic sectional view of the suction nozzle of the third
enbodi nent; 25 FIG 17 is a plan view showi ng the general configuration of
an upright air-circulating vacuumcl eaner fitted with a sucker according to
a fourth 2 09WRtIQOPRF aabdierareduded td gnake gthespresewrshohi Heet he
general configuration of the vacuum cleaner shown in FIG 17, FIG 19 is a
cutaway plan vidw¥ dfoweie BETUFHSE R Ress SHothat ACEs 19m Wi®h its upper

casi ng renoved; ) ]
suction port. Thus, some of the air returned to the

suction port can be prevented from being blown off
5 around the suction port without being sucked into the
suction air passage.

According to another preferred embodiment,
moreover, air leaking out through the exhaust opening
is prevented from being blown against the to-be-cleaned

10 surface. Thus, the air run through the exhaust opening
cannot be blown against the to-be-cleaned surface with
force, so that there is no possibility of dust on the
to-be-cleaned surface being blown away by the exhaust
air in the atmosphere and hindering the cleaning

15 operation.

According to still another preferred embodiment,
moreover, the leaking means is a bypass aperture
provided in the partition wall and internally
connecting the suction air passage and the exhaust air

20 passage. When dust on the to-be-cleaned surface is
sucked in through the suction port and cleared as the
air circulates, therefore, some of the air returned to
the suction port through the exhaust air passage is run
into the suction port air passage through the bypass

25 aperture in the partition wall that divides the two air
passages. Accordingly, the force of the air returned

to the suction port can be reduced to make the pressure



FIG 20 is a side profile show ng the general configuration of the vacuum
cl eaner shown in FIG 17; FIG 21A is a side view showing a configuration
of 10 the suction nozzle according to the fourth enbodi nent; FIG B1wmav 2002
side view show ng the configuration of the suction nozzle according to the
fourth enbodinment; FIG 22 is a cutaway plan view show ng an upright 15
air-circulating vacuum cl eaner fitted w thl@nother suction nozzle according
to the fourth enbodinment, with its upper casing renoved; FIG 23A is a side
vi ew showi ng a configuration of another suction nozzle of the fourth

enbodi nent; 20 FIG 23B is a sectional view show ng the con figuration of
anot her sucti o®hddA eigt hawen diam sumoRmepressUe that sagtplem Vhew,
partially in section, showi ng a vacuumcleaner of a fifth epbodi nent with
its 25 upper c&IGHdIemAt; HAGS 259Re LhHIERe EY i FRHMIHELWEDI LR suct i on

nozzle of the fifth enbodi nent; 2 0 MAY 2002 24 FIG 26 is a?#ction
nozzl e of suction port can be prevented from being blown o

around the suction port without being sucked into the
5 suction air passage.

In the suction nozzle that comprises a suction
chamber having a suction opening in the base of the
suction nozzle, a suction air passage communicating
with the suction chamber, an exhaust air passage

10 communicating with the suction chamber, and a nozzle
hole for blowing an exhaust blast against the
to-be-cleaned surface, furthermore, the air leakage
preventing means includes an exhaust chamber for
introducing the exhaust blast from the exhaust air

15 passage and blowing the exhaust blast through the blow-
off port, the exhaust chamber having in the bottom wall
thereof an opening adapted to be closed by the to-be-
cleaned surface when the suction nozzle is placed on
the to-be-cleaned surface, the opening being designed

20 so that the exhaust blast blown off therefrom cannot be
blown against the to-be-cleaned surface.

When the suction nozzle is lifted, therefore, the
opening that is closed by the floor surface is opened,
so that the exhaust chamber is adjusted to the

25 atmospheric pressure. Accordingly, the speed of
ejection of the exhaust blast through the nozzle hole

is low. Thus, dust on the floor surface can be



FIG 27 is a nozzle of the fife 5 FIG 28 is a suction nozzle of

| ongi tudi nal sectional view of the the fifth enbodi nent; cross-sectional
view of the suction ~h enbodi ment; perspective view of a lid of thep@&eZDZ
fifth enmbodinment; FIG 29 is a perspective view of arib portion7oq e
suction nozzle of the fifth enbodinent; FIG 30 is a cross-sectional view
of the suction 10 nozzle of the fifth enbodinent with its Iid open; and
FIG 31 is a schematic view showi ng an air passage of the vacuum cl eaner of
the fifth enbodi ment. Best Mode of Carrying Qut the Invention Enbodi nents

of the present invention will now be 15 described with reference to the
drawi ngs. FI GS.prievwented shieem odingtseaterii ety othe hexpaesenplasenti on
such that the present invention is applied to a socalled upright vacuum
cl eaner in whi d&E skfeth e hdywen threuglerthe dgoas ke copbectendirect | y
to each other. %}Oﬁ'The c] eaner body, ich is denoted by nuneral 21 in FIGS.
1, 2 and 4, is¥ rﬁﬂFQﬁPQxﬂﬂﬁﬁﬁ?rkf!ihé%e%nd | ower plastic casings 22 and

23 by neans of screws or, the like. In the cleaner body 21, as shown in FIG
3, an outer stor age%c‘f}?%ns%? LU B ?aﬂl’?{tlﬁ%‘ﬂ%ﬁé%ef‘néz%u‘fmgndr awi ng,
and an inner stgrage secti.on 25 inside the sane are divided b U shaped
partitig% wall%ﬁfﬁhﬁﬁ;hﬁ#f?ﬁnﬁi%ﬂ?%ﬁoqrﬁ??ﬁﬁ?$t*%htmér¢a§% % d?%%ts p21

~r t002 25 i Fl : d J L on. des f

vl | ot the oxiriite iBate S SIS0 Richnck PRSRed Rl 00S oM @
i 22 i ' ' ' mﬂﬂp%?§- : f th t

ga:; (r)]?age ;chrsgl\r?t%?}} y%%p%:sgﬂ{c{ hc?%)ug J’E e Jfrg[%g%?ago‘fz%% %lgg%{%rgd pa(rat ng °!

the outer storagfmRet] A Abdsi RXPARES XY QMY S ShOrd €foMoifhela.

Those exposed parts are arranged 1 ndividually on the opposite sides of the

central axis ofsydteidil eaibd®d¥a ZdurtihMddd &S orhectSfaPide 48 i use
as a communi cating section is |located at the front end portion of the

cl eaner 1lgody 2kurdidehetndRe ORRNS Iddpdymd herdedt i @NdePord ¢ Hfe fEipam whi ch
the handl e 27 protrudes. The interconnector pipe 28, which is a 15 plastic

nol ded pi ece i rdepandentrafor hen oweAiesn koidy phssdge sehithaiid et ig Y- shaped,
including a first interconnector pipe section 28a and a second
i nt er connect or wiitge tdectdunt i28b dimtbear £ aid/ialedettyaws di aphrpass &8s, as
shown in FIG 3. The interconnector pipe 28 is
communicating with the turbine chamber, the air the
suction air passage and a dust chamber of the cleaner
15 body being made to communicate with each other so that
air in the suction chamber can be sucked into the dust
chamber, the exhaust side of the cleaner body and the
exhaust air passage being made to communicate with each
other so that air discharged from the exhaust side can
20 be run into the turbine chamber to rotate the turbine
and that the air in the turbine chamber can be sucked
into the suction chamber, whereby the air is circulated,
moreover, the air leakage preventing means includes an
opening in the base of the suction nozzle, adapted to
25 be closed by the to-be-cleaned surface when the suction

nozzle is placed on the to-be-cleaned surface, the

opening and the exhaust air passage being made to



20 nounted so that the respective parallel one-end portions of its first
and second i nterconnector pipe sections 28a and 28b project fromthe

cl eaner body 21 and that the other end portions of the first and second

i nt erconnect or pi pe sections 28a and 28b, which are 25 bend in opﬁ%éﬂ‘ﬁemz
directions, are inserted in the outer storage section 24. As shown in FIGS.
3 and 4, a notor blower 31 and a ~ ~ MAM 002 26 cord reel 32 are stored
separately in the inner storage section 25, which is provided with a dust
chanber 33. The notor blower 31 is |located close to the interconnector pipe
28, the cord reel 32 is located close to 5 the handle 27, and the dust
chamber 33 is ionmHsEtepatitderradie aitian, hepatingmdeirg cdeeigred 32.
Thus, the interconnector pipe 28, notor blower 31, dust chanber 33, and
cord reel 32 ars® dMAdndd® iGKhANS torkieas thanearn P § het Ry X FRINQIF rRR (i on
of the cleaner 10 body 21. As shown in FIG 5, the notor blower 31 is
formed in a mafHESEIRINSH e ARG TITLIANF WckdBh 41 is fitted with an

air fan 42, coolingvggn 43, fan cover 44, inper._ f fan cover 46,
I

45
exhaust nozzl e 47, THTbGHSE W ARR AL Z AR Mo b Sodei FRESP S S he
Stored | a net A A ORCE Triakd s i RGP dSTosdt B DO G
l'i ndrical f ' 0 | Sk f
crd plate 52 ciim et M Her SAERRCR AP LRGS0 e
tat 54, it J haf i ; t t f
§3ab§)r mefansl ofS s%%&%?r%%@Gagﬁlﬁg%f’ngﬁa éal rl%lof rushﬁgnﬂbsgé\;% kgi}rae&l;e e
penetratingly ahipehed A j_téﬂ%sﬁerxﬁae é&p%&.ﬂﬁ tie PisdAlrengh ofn& brush
sed el ast cal

58a of each brush unit 58 is pre y against the outer

peripheral surfGgi®le &HaAPEH AlY thlt &hd hotatddy MpeadWr Zhear mature

55. A plurality of suction cooling (only one of whitch'is show) the bottom

wal | of jphe frame-hioRdy 1ohedd ! il T dotdtedd appdwdyr dhdasidandap t hat

of the frame end plate 52, exhaust aperture 60 is bored through portion
Sla. rotor lowers. Although the cleaning rotor is exposed

when the suction nozzle is lifted, therefore, the
rotating speed of the cleaning rotor lowers, so that
noises are reduced and safety is ensured.

15 In the suction nozzle that is a suction nozzle for
vacuum cleaner comprising a suction chamber having a
suction opening in the base of the suction nozzle, a
turbine chamber provided in the suction nozzle and
communicating with the suction chamber, a cleaning

20 rotor located for rotation in the suction chamber, a
turbine located for rotation in the turbine chamber and
capable of rotating to rotate the cleaning rotor, a
suction air passage communicating with the suction
chamber, an exhaust air passage communicating with the

25 turbine chamber, and a blow-off port for blowing off
the exhaust air against the to-be-cleaned surface, the

suction air passage and a dust chamber of the cleaner



hol es 59 for are bored through An open edge a dianeter |arger and at |east
one the open edge The opposite end portions of the rotating shaft 55a
penetrate the 56 and 57, individually, and the 10 air fan 42 is nounted on
the one end portion that penetrates the bearing 56 so as to be (r}ﬂ]tﬁngm
integrally with the armature 55. The cooling fan 43 is nounted er
end portion of the rotating shaft 55a thatipenetrates the bearing 56 so as
to be 15 rotatable integrally with the armature 55. The nmetallic fan cover
44 is fittingly attached to the open edge portion 5la so as not to close

t he exhaust aperture 60. The fan cover 44 has a blast inlet 44a in its
central portiorPadiatbeing graded | oymunit apposite edchootiheri s ethat the
cooling fan 43. The plastic inner fan cover 45 is screwed to the outer
surface of the Fyand &P urtel®p chanbenvearn hdesutked abnde themiese side
of the frame end plate 52. The distal end of the peripheral wall of the

i nner fan coverchfiRein ¥he axlEngthesigln 1ok Qﬂet¢i¥%ﬂ¢er9ﬂﬂza%%g%@%s t he
i nner surface of the fan cover 44, and a plurality of apertures 61 are

bored t hrough (H&'3tY G HIRASS IS (BSNDMAIR §H REMMUBLEA MWD 23BN  an
Chr ough ihe” bl dSHHh S YT (e Gt AR CHET A URIaUat “SERe | 4T ur ned
Ehroagh the apds AL i aiignd MhAtheT 2 At ¥s i SR

G senarged fromicha Rt o A A6 ¢l AATENhMAE o B0t drea 1y
Ut ace of tne e A glanidifih IS shd Lrlp GlE 201 L ATCLAR MG

cool ing sucti o fidhmidre tesad thalihe JARIANAPURaMS Hasyugpol i ng

air inlet 62 inits central portion that e cooling fan 43. A

cooling 1@ r outdrelefddst R B £d¥ aupth-ddiati RPreROL Haddte p1ae body 51

on the side of the air fan 42. Thus, air that i1s sucked in through the
cooling air inlfetorbf2has dimauE0ldiNg dait £ rAiAteowl ysc itk dies thot or
frame 53 through the cooling fan 43, and Tlows through the notor frane 53,

t hereby air 20bdealt nhddigyhs ttaieob12oAr-FE tdtard | kehe HigAaft efhdisemi r i s

di scharged fromthe notor frame 53 through the cooling air outlet 63. As
shown in FIGS. havdamgy 3,n radree dotrtora wadd! ithgerEaf gt algeniard Sdgpted cio
comuni cates with the cooling air inlet 62, is bored 25 through, for

exanpl e, the | declogsiddpy23hef tiohdecicdammared ey ce Thercddie mypcdiion nt ake

port 64 is forned of a plurality of slits. A conmunication 2 0 MAY 2002
29 15 nozzle is placed on the to-be-cleaned surface, the

opening being designed so that the exhaust blast blown
off therefrom cannot be blown against the to-be-cleaned
surface.

When the suction nozzle is lifted, therefore,

20 dust on the floor surface can be prevented from being
scattered by the exhaust blast that is blast blown off
through the nozzle hole, and the rotating speed of the
cleaning rotor can be lowered.

According to a preferred embodiment, moreover, a

25 swingable lid for closing the opening is provided so
that it can be put on to close the opening when the

suction nozzle is placed on the to-be-cleaned surface



passage that extends fromthe cooling air intake port 64 to the cooling air
inlet 62 is divided fromother parts in the cleaner body 21 by partition
walls or the like in the cleaner body 21. 5 The exhaust nozzle 47 is

| ocat ed surrounding that portion of the notor frame 53 on the siqfuggwtﬂﬁz
air fan 42. The exhaust nozzle 47 is provided wth an exhaust por )

whi ch communi cates with the exhaust apertw® 60, and a cooling exhaust port
66, which is 10 divided fromthe exhaust port 65 and communi cates with the
cooling air outlet 63. A conduit 67 is connected to the cooling exhaust
port 66, and the cooling valve 48 is attached to the distal end of the
conduit 67. As aftbwaken I3 when hehali suat iemdngozie obs ofephirateddfirdémls 67
internally connects the notor blower 31 and the dust chanber 33 and

comuni cat es withe £xthe1okeargd c8abtaseen them As shown in FIG 5, the
cooling valve 48 is a leaf valve that is formed by boring an orifice 48a in
the central portion '¥ien thdbepchiapenozzle|bady hsoplarstapnehBieopeni ng of
the conduit 67 when negative pressure in the suction gap 68 is |ow Wen
the negative pﬁﬁ?§&ﬁ?qqgt§ﬁ¥égﬁﬁd(ﬁpiﬁﬁﬁQﬁFirﬁﬁ%d%%%?l?%eC%%oP?ng val ve 48

Lo opon. & her SEFOFACCRTa Bhe ool iy A-Thhy THe CretaEiand some |
th d i , ) | 69 d t bb i bration- i
packi ng;?%t:gfssa:q“%qe%%ﬁ%‘;ﬁgf@ﬁ ‘?%;Wﬂj? %%rfp%ét@r i@é‘eﬁbﬁ'ﬁi‘?an
cover ) e aus r e electri,c or section n e
second intercoﬁ{?@&rbrogﬁpptélﬁoéﬁ owezsrbo%ﬁ?lﬁ Héof%t%?%itﬁ%e%‘ﬁ)wsé?ge 28 are
connected to e%i&o%ﬂqq E{Oby“{ge%%eofop%%?%&n%|%ﬁ(%%léé' air passage 71.

The internal exhaust "alT passSage inclu OW type exhaust pipe 72

connected to the exmrcpﬂ{ @é,m@o{%}?%&gﬁg@%gﬂﬁdﬁgﬁ?st hose 73

havi ng one end portion connetted to t aust pi pe & 10 coupling

pipe 74 ghat. | seoamasian | QddootdRinand POl 0] LR S9sfidg and

renovably fitted in the second interconnector pipe section

i nternal exhausthedilri Pass adf-rohridedBisatbipl d hei il edn$tOiaosLiseet ion 24
in a manner such that the greater part of 15 the exhaust hose 73 is exposed

through the notiirr@hddd HLGLSSA YintdiRfad Bedwide Ot i dBupiPer itds can be
pulled in the direction to shorten the I'ength of the exhaust hose 73 by

utilizing the ex anstbidid Yot etfb By doiaxwrddisntd hthexd@piShetidsen 73 can
be di sengaged 20 fromthe second interconnector pipe section 28b and pull ed
out through theheotdoukidzb.ribBsustheai rthehaltid sidipohasgeshd ridmt heheoupl i ng
pi pe 74 through a bl ower attachment (not shown), which is connected

di rectl| y5or as atdri med, icardrovad |finam etweds ovies . AR her Tos dvher| 32,
which is used to supply power to the notor blower 31, includes a feeder

cord 81, a rotdh@lldd dd 43d®n &L fwund with the feeder cord 81,

In the case where the floor surface is the surface
of a carpet or the like, for example, the airtightness
of the exhaust chamber can be maintained by means of

20 the double ribs even when the 1lid is left narrowly open.
Thus, the speed of ejection of the exhaust blast blown
off through the nozzle hole can be kept at a given
speed, and the quantity of air that leaks out can be
reduced, and the rotating speed of the turbine can be

25 also kept at a given speed.

Another aspect of the present invention is a

vacuum cleaner that comprises a cleaner body having a



2 4 MAr <<ii~"a~ 31 and a spiral spring 83 for urging the reel body 82 in
a winding direction, as showmn in FIGS. 3 and 4. The spiral spring 83 is
wound up to store spring force as the feeder cord 81 is pulled out. As an
unl ocking 5 button 84 is depressed, the stored spring force i @imyh200ed
so that the pulled-out feeder cord 81 is taken up. The dust chanber 33 is
renovably stored with a first filter 85 fothed of a paper pack, and a
second 10 filter 86 in the formof a flat plate is nounted opposite the
suction gap 68. The mesh of the second filter 86, which is not

i ndi spensable, is coarser than that of the first filter 85. The first
filter 85 can HROER¥ RHIMPY otRrebh a2heda f PRt PR BOZELlENRRBELASS WETHft er

a swingable |id 87 unted on the upper casing 22 is renmoved. As shown in
o Ao opertiy 4IGH RN AT LT 2ok 98 PESpE LR8I G IR antBREN ng

85b, which d I db a, I h

Lhat 15 for mod Drea g Tt Oeetd "Bar et i So0mhl ) BadvarPoby the. Hust
chanber_33 on whi ch %heto eni .fragg §5a 'gaset Rs c nnectig éﬁ%h a_dust
col l ection port 88 (S%E e S WhPeh %p% S2I'At o™t He Fi FPRr 18 ﬁrSUgh t he

i b. i i 8 5 .
opening B ASLSIOIR. AL Guch LR et colLact B04pOLtaoengs anti Lie
connect ed 10 SaRbLLIDCLDYIRADNOf AO-LOLEINEL SHER! SbnaLropagsage 89, The

2 0 MAY 20Qz 32 i1 nternal suction alr passa I ncludes a suction pipe 90,

a flexible ext %f&&é“@}aéé’”sd&?etﬁét hed N1 Ofge Mo BPT AhQ@NLiENNECt ed o

t he suction pipe 90, and coupling pipe 92 that Is connected to the other

end 5 portion ofydthforsusds e ose Sneckdeemyanbanéisted pnekimwiéirst

i nterconnector pipe section 28a. The internal” suction air passage 89 is
housed in the gy, storage section 24 with that portion of the suction
hose 91 on the side of the coupling pipe 92 exposed 10 through the notch
22a. |f Itecessary, thereforepribé DeuplipgipnpefOdresatinie pulled in the
direction to shorten the length of the suction hose 91 by utilizing the
extensibility theredfIGByl dbs g phas,vidée shoving bbseg8iderah be di sengaged
fromthe first interconnector 15 pipe section 28a and pul l ed out through

t he notch 22a. cinigwiaticam & auokedight ' dion7 i heubauph§ ngapawe 92

t hrough a suction attachnment (not shown), which is connected directly or as
requi red. A pl &steanssuciywn sled |vwitlnia | sret ien | Rozakmeaecoding t ot de

i nterconnector pipe 28. As shown in FIGS. 3, 6 to 9, etc., the suction
nozzl e 101 ind{;ﬁ§$z?%hﬁﬁkﬂﬁﬁ?u?%ﬂ?ﬁ?JEEﬁsﬁﬁﬁrﬂ@XﬁﬁW%ﬁPhozzle section 103,
cl eaning rotor 104, mai n-section exhaust air passage 105, najn-section
suction r passageliﬁ%; %t¥S Fpegear view showing the general

configuration of the vacuum cleaner shown in FIG. 1;
FIG. 3 is a cutaway plan view of the vacuum
cleaner shown in FIG. 1, with its upper casing removed;
FIG. 4 is a side profile showing the general
20 configuration of the vacuum cleaner shown in FIG. 1;
FIG. 5 is a sectional view showing a configuration
of a motor blower of the vacuum cleaner shown in
FIG. 1;
FIG. 6 is a cutaway perspective view showing a
25 configuration of the suction nozzle according to the
first embodiment;

FIG. 7 is a bottom view showing a configuration of



25 following is a description of the arrangenent of those conponents. As
shown in FIG 3, the connecting pipe 102 is 2 O MAY 2002 33 substantially
Y-shaped, including a first connecting pipe section 112 and a S%ﬁﬁnd
connecting pi pe section 113 that are divided by a di aphragm 1114 PriMaY 2002
connecting pipe 102 is nounted on the interconnector 5 pipe 28 so that the
respective parallel one-end portions of it82first and second connecti ng

pi pe sections 112 and 113 are fitted in the interconnector pipe 28 and that
a connecting flange 28d and a connecting flange 102a are screwed to each
other. As 10 this connection is made, the diaphragm 111 is also fitted in

t he di aphragm 28cmaBy-sattiennupperohodyhetf thet shatépnonneeier spppa
section 28a and the first connecting pipe section 112 are nade to

communi cate wi thnelE®:. ofher, while the second interconnector pipe 15

section 28b and the second connecting pipe section 113 are nade to
comuni cate with eachlBt h8r 1SCPI PhER E&PVpFBPENBoAs CORE4 IHKALLPDAO4f 8t he

two connecting pipe sections 112 d,113 ich project in_opposite,
oot ons. ot AN STaRCbIH AGUoF BiiEach bhnoruChiRRonoL L BapBavBniPhe
sanme axis Reta%g#ng flanges 112af and 113af (see FIG 6), which are
continuod% int t §93pective circunferential directions, are provided on

(n ouLer perpher | eoyal LGy Lok ERAAROLL 3y Bh BB B Plgich e 120

and 113a, respective S

L13a, respectivel ™2 ; i e i
body 121 and & W HhScetr ek R oher TR0 oy 88 BF FE6% iy 2002 34 scrow ng or

the like Arecess 1p3a igofoLnBdobhebhiectar GaN! (akeROKERANLAL the mai n

section 103, opening 1N e upper-an ower surtfaces and the rear surface

thereof. Parallghesbfiesy@b! SsRbwihg £66688:d4038: 868 8£PEOMEIRIsWEEon
circul ar connecting holes 123, individu ally. These connecting holes 123

are fornggl by j Qi@ S€5L Lo CHF 2EhEUsSctNoh NBok ¥R CaRONASIA2ETANd6122, and
have their respective step portions 123a (see FIGS. 7 and 8) by which the
retaining flanges 11Pag.apnd id3afplBnavgewanpbivihgdievedudlibyrbtasni ogi de
the main suction nozzle section 103. The two connecting holes 123 are
fitted indivi dualthyindsdcthenployertbodg diza sadtidélBanotzlibeofoanecti ng
pi pe 102. Thus, the connecting pipe 102 is rockably connected to the main
suction-nozzl e décordteénpoddBesb; as to rise and fall around the
FIG. 12 is a sectional view showing a configura-
15 tion of the suction nozzle of the second embodiment;
FIG. 13 is a general perspective view of a vacuum
cleaner of a third embodiment;
FIG. 14 is a schematic side view showing the
general configuration of the vacuum cleaner of the
20 third embodiment;
FIG. 15 is a perspective view of a suction nozzle
of the third embodiment;
FIG. 16 is a schematic sectional view of the
suction nozzle of the third embodiment;
25 FIG. 17 is a plan view showing the general

configuration of an upright air-circulating vacuum

cleaner fitted with a sucker according to a fourth



connecting holes 123 as bearings. Further, the two connecting pipe sections
112 and 113 of the connecting pipe 102 are all owed i ndependently to

conmuni cate with the interior of the main suction-nozzle section 1Qﬁ%.ﬁg ﬁnz
cl eaning rotor chanber 125 is defined inside the front part of the
suction-nozzle section 103 by rib-shaped walls, which project into the
upper and | ower bodies 121 and 122, and a 23 ast guide 124. Facing this

cl eaning rotor chanmber 125, a rectangular 25 suction port 126 is formed in
a bottomwall 122a of the nmain suction-nozzle section 103. The cl eani ng
rotor chanber 125 and the suction port 126 extend in the 2 0 MAY 2002 35
wi dt h directioemfodimentsi n sucti on-nozzle section 103. As shown in FIGS

9, 10, etc., the bottomwall 122a includes a front-side bottomwall portion
122af, which is sitUdi@d bh ihex fremr wiewe shovhegnbhe geverah s nozzle
section 103 with respect to the suction port 126, and a rear-side bottom
wal | portion 1Z24idwhathans off thhe sthOHN Hel 9aReT sshwl ok t REG si He/ of t he
connecting pipe 102)_of the main suction-nozzle, section 103 with respect to
the suction port 126 1Ghelst ifld - HHRY i BIRN a¥ Y o? hebl®f VASY#Bont al wal | s
of the same hei ght, individuall The width A of the rear-sjde bottom wall
portion P22ab i NEh NPT ryf'et% d]t%,l\'lI B O tHeS FIRRRE St t om wal |
portion 122af. The cleaning rotor chanber 125 contains the 15 cleaning
rotor 104 ther&%T°H%§ cleaning rotor 104 is mounted so that shaft portions

FIG 3), which protryde indiyi f [ ts. ] ongitudinal it
ends, are 101l ably port o HorVih Hiter S B Pt BBkl olling
I1's 127 that dj; 0 it udi i t . of i
fotor chamber 28 R aSm Soar b A e Al ihdf Gt sl S e
peripheral surface girdhe Gl &G {1 OF 1 kP4 ook £7Y é’%é‘rﬁff&ufé’t?@ﬁtof

another. In the case where the cleaning blades 104a are arranged no

paral I eljot 0 25 tiee sh@gidrl g1 did RGP Pitd hens| @AW e indde but in
a manner such that they are twisted in the circunferential direction, it is

necessary only that rrg. @IB-N2@% Gfe thiew | Sasw g bt 1ssleson hpdupdeidém st ed
in opposite directions be regulated to forma V-shaped configuration in the

| ongi tudi nal ceft aheofsudtd ol emrz1@ radcwrdidy thushe afduride that is
applied to 5 the cleaning rotor 104 as discharged air is blown against it
in the manner mEhiodimecht;ater can be distributed equally on the
| ongitudinally opposite sides of the cleaning rotor 104. The | ower end
portion of each cl edHiGhg 23 dde dlMeaveayagsianediew ghojiory 49 whrogigh t he
suction port 126 and be elastically deformed as it taps a to-be-cleaned
surfacel€ (seeafirGcigruliaddna viasugint gaieeham fikdaemtitdl gwthem of the
suction port 126 in the width direction.

suction nozzle according to the fourth embodiment, with

its upper casing removed;

FIG. 23A is a side view showing a configuration of

another suction nozzle of the fourth embodiment;

20 FIG. 23B is a sectional view showing the con-
figuration of another suction nozzle of the fourth
embodiment;

FIG. 24 is a plan view, partially in section,
showing a vacuum cleaner of a fifth embodiment with its

25 upper casing removed;

FIG. 25 is a plan sectional view of a suction

nozzle of the fifth embodiment;



The cl eaning blades are not limted to the 15 aforesaid ones that are
formed of rubber plates, and any other fornms may be used for the purpose.
For exanple, the cleaning blades nay be fornmed of a plurality of #)6“%# )
that protrude like a plurality of plates on the outer periphery ot¥a
cleaning rotor. 20 The cl eaning blades are not limted to those bristles
either, and may be conb-shaped structures g2fat are fornmed of a flexible

mat eri al such as synthetic rubber. Alternatively, the cleaning bl ades may
be fornmed of a porous material such as sponge or a flexible material 25
such as a fiber or woven cloth. Blast guide walls are arranged individually
in some necessary poBIGiob& is ahdtonmihudipalosenbighel v2ew NliYtRe42 37
section 103. Thus, the nmain suction-nozzle section 103 is fornmed having
therei n the maisuskion omozzbe i oh bhe phtthgembodimenteh internally connects
t he cl eaning rotor chanber 125 and the first connecting pipe section 5 112,
and the main-secti onfExha?idtiai 2 puesageeddbbonahi ehewsofi vheeduetdant he

mai n-section suction air passage 106 and internally connects the cleaning
rotor chanmber I37%R hethchhltl ormeedingnpi pe section 113. The

mai n-section exhaust_air passage 105 includes 10 an _exhaust air passage
chamber 05a, which $%Gde$$néﬂ PePAREPEEhevVappeEVand fohe® ®EdFBR 121 and

122 and fitted with, the projectjon of_t second, connecti ng pi pe section
113, a transit B réf? Zip%s%%g@"%oﬂ?@h ‘,%"Wn?'%h extends in the

mai n-secti on upper 1 15 in_the lopgitudinal directjon thereof _and
has the shape of a ?gﬁganéilﬁﬁ ?u%%?s%%cgg%ﬁnvfﬁwF? agt hdpgf é?nd?gmﬁngs,

and an exhaust @{ef sﬂ?csl_sztacgr? rp%%ié)g%éoéﬁefﬂf@ﬁn&ﬁ?@ﬁﬂ,%lwt part of the

mai N sucti on-nozzl e section AS shown i ohe end of the

transit exhaust air pRssage POrd!opod0obeipibhe:! RgLIYE! AL Chieeshon

t hereof opens into t aust air passage cC 5a, and the other end

in the logngi tudidial) didLCtiOn: § frie! Qaschide bt asiegui ge ml%'l%&;i f;?%he

mai n-section 25 upper body 121, which doubles as a partitio r

di viding the transitpgghayst;ig @@ﬁé@&@i@%ié@nsﬂaépn?ﬂngntmregsa@% eair
passage portion 105c, is provided 2 0 MAY 2002 38 with a conmuni cati on

hole 129 (see HfGtHy vduaughc Vikdr tde tN® £iftipasmageimeit j ons 105b and
105c conmuni cate with each other. The communi cation hole 129 is forned
extendi ng | ong and narrBestnMbie wfdCArrying Out the Invention
Embodiments of the present invention will now be
15 described with reference to the drawings. FIGS. 1 to
10 show a first embodiment of the present invention
such that the present invention is applied to a so-
called upright vacuum cleaner in which a suction nozzle
and a cleaner body are connected directly to each other.
20 The cleaner body, which is denoted by numeral 21
in FIGS. 1, 2 and 4, is formed by connecting upper and
lower plastic casings 22 and 23 by means of screws or
the like. 1In the cleaner body 21, as shown in FIG. 3,

an outer storage section 24, substantially U-shaped in

25 this drawing, and an inner storage section 25 inside
the same are divided by a U-shaped partition wall 26.

One end portion of the partition wall 26 projects



5 direction of the main suction-nozzle section 103. The undersi de of the
exhaust air passage chanber 105a is provided with an upward sl ope ﬂ ﬁgé.f
snoothly directing air (exhaust gas) discharged fromthe second connhecting
pi pe section 113 toward the opening of the 10 transit exhaust air passage
portion 105b. As shown in FIG 9, the plastic blast guide 124 is conposed
of a first guide plate 130 in the main-sec2$on upper body 121 and a second
guide plate 131 that is forned continuously with the guide plate 130 and 15
integrally with the main-section | ower body 122. The first guide plate 130
is curved along the outer periphery of the upper part of the cleaning rotor
104, thereby fompWarf sl BMed Jpperd paskangdle n2 tohpunepévat weh t he inner
surface of the main-section upper body 20 121. The rear edge portion of the
first guide pl @rOUBHen Frrm @ AL Hidecthorexheenefend ebnble valihdbpl ast
guide wall 128, and divides two air passages 105 and_106 |est the

mai n-secti on eXRAEhoWhd S RS on! ai iR sCADENGNY2 189 REAYLRFRate with

each other on the 25 side of the bl ast ﬁ%ide wal | 128. The second gui de
plate 131 is provitieéd Bt fthit3ralheh 19 dRdki<hr f aRarbrof neheerttar

i f the f | 1 _.of .2 0 MAY 2012 39 i n- i | bod
pori1on & e LUl ln Slod Ty 2 DMedOUE S PERLED LuEL ooy
that i d, insid d id | at 31 i ti ith
pacoage Ll |51 0 SALOG L R SRRl Lo Lok scd3ky 20 gL it
e | oner PaSSqoe ARSI 4 Tl 62T el P oneRld 1520 1o

rot or chanber direction er eof . resaid
outlet, which f #&E% i t i of the
suction port 1#%2% %n@ﬁ%%%ﬁ |rec\?j|:%dr)1§t r%gfﬁ?s%ééﬁgéf%%%g%f a

sl ot el ongated 4 dhe W Mdh didedd | 9 Ofe thEeReP 54§ #D; nozzl e section

103 between the suction port 126 and the front-side bottomwall portion

122af. Aig fromthe put]gtetSolheopfpipeaspardraho8dgathg to-be 15 cl eaned
surface C, and is bl own against the respective |ower end portions of the

cl eani ng bl adeschiMimidfatiiey Ay IOt Dscdfdd dhechozzrenhobed 132 is
formed projecting toward the suction port 126, for exanple. To realize this
proj ecting strygintrieon aoblEasd -duediee?bgpdp] BLf iag e | s 138 opspéoived on the
| ower edge of the second guide plate 131, projecting toward the suction
port 126. The Hrmast -tde deegqyr crettpoxt e | £ ARS wixi@ndisheanahdkd 2D t he
front-side bottomwall portion 122af. As shown in FIG 3 and ot her

drawi ngs, the rmaigt2blesect iThe sutteroraec pas spgee 106, helsich sligta on openi ng
135, which is formed by cutting the central portion of the central portion
of a blds$t gui ddastlic r84ldsd trhece ArQiepandentOoPf 4the cleaner body 21,

is substantially Y-shaped, including a first inter-
connector pipe section 28a and a second interconnector
pipe section 28b that are divided by a diaphragm 28c,
as shown in FIG. 3. The interconnector pipe 28 is

20 mounted so that the respective parallel one-end
portions of its first and second interconnector pipe
sections 28a and 28b project from the cleaner body 21
and that the other end portions of the first and second
interconnector pipe sections 28a and 28b, which are

25 bend in opposite directions, are inserted in the outer
storage section 24.

As shown in FIGS. 3 and 4, a motor blower 31 and a



mai n-section | ower body 122, which is extends continuously with t4 MiYad2
guide wall 128 and doubles as a partition wall for dividing the cleaning
rotor chanber 125, in the longitudinal direction thereof 5 (width direction
of the main suction-nozzle section 103). The nain-section suction air
passage 106 conmuni cates with the first connecting pipe section 112 that is
inserted in its rear part. The suction oped®ng 135 is |ocated on the side
of the rear-side bottomwall 10 portion 122ab, and at |least its |ower part
is situated substantially flush with the nozzle hole 132. Situated in front
of the suction port 126, as shown in FIGS. 8, 10, etc., a seal roller 14|

i s rotatably notREREIN t 2 %S S EoERT oFePREITR1¥ R | Bhe 15MM98 $FPRaTes

it d ti i vot al | ted. The, I | | 141, j ch
okt ends. i 1t ho TTTOR # oot vbrt b LF Rer HarHeSUEt Fbre rbgst RBEPFBSL08, ¢ hat
is, at right angles to the noving, direction of fhe suctjon nozzle 101, is
| onger t han thgﬂ%%d??tOQF Ip}b]r?wﬁ’?@g%ol%nﬁo%% eé)l FERYE htQublT atF&F Ty covering
the full width of th i n, i on: I t] 103.. Part of th t
por i phery of ¢ KM CTBIRHIC T4 SHIQr TR phaTbetd 1] ohv ot TRastothete
under sur fiace oftﬁ@qlm%‘geﬁli oL 4 oveX #‘Se)érjéll bg];_.lt39fi§ hfﬁl%%égg&face and

25 front surface thereo 't seal rol as a plura ridges 142

cont i nuousl Y eYanAldg Ak IS HUSTo e | PPSLg | fhd Neora 2 dRYyr 4lpd

direction thereof and grooves 143 forned between the ridges ccordi ng

to the first ennodifmrcditedisloss; dd2 anchdhie: ds0ayes 343 gusend paral | el

to the axial direction. The ridges 142 protrude fromthe 5 undersurface of

the main-secti hdrydr PPdVard@Zodderdel iy Hfe HPEHEGePN PItRdOFdslges 142
is 1.5 nmor thereabout. The outer peripheral portion of the seal roller

141, which has ddieed iidgeshd 4@tk ddien gl aPMescdish dBYtHd dredwgyed of a
rigid material, e.g., arigid synthetic resin. Preferably, however, it
shoul d flar med dfody fdkxi bl e material such as rubber. The use of rubber is
advantageous in that it can facilitate the ridges 142 to be caught by the
t 0- be-cl eaned surfacks Glaowhn tive AEGse?) tlodlreotddlbiowvent it eis Abcomedng to
the arrange nent in which the seal roller 141 is designed to project
slightly from tite & manndmcnaf that sarctelere toizz Iroti@d sectidmstt atwed,
moreover, the roller 141 can be utilized as a cushi oning bunper, whereby
the 20 possi bi Ifitteast width aurgigedian f‘lﬁﬂiqubi,ngtf:ani‘}ga Fawmyeng barred
can be |l owered. Further, a pair of rear wheels 144 are nounted on the rear
part of the maiiln@rctiah-GRvea dsedianrars dhe espect ineednet’ end

portions of these wheels 144,
15 cooling valve 48, etc.

More specifically, the electric motor section 41
is formed in a manner such that a stator 54 is stored
in a metallic motor frame 53, which is composed of a
bottomed cylindrical frame body 51 having one end open
20 and a disk-shaped frame end plate 52 closing the frame
body 51, an armature 55 is stored inside the stator 54,
its rotating shaft 55a is rotatably supported on the
motor frame 53 by means of bearings 56 and 57, and a
pair of brush units 58 are penetratingly attached to
25 the frame body 51. The distal end of a brush 58a of
each brush unit 58 is pressed elastically against the

outer peripheral surface of a commutator 55b of the



25 like that of the seal roller 141, project slightly (for about 1.5 nm
fromthe undersurface of the mainsection |ower body 122. Thus, the bottom
wal | 122a is 2 A MAY 2002 42 separated slightly fromthe to-be- ¢legpaednn
surface C, so that the suction nozzle 101 can be snmoothly noved back and
forth as the seal roller 141 and the rear wheels 144 rotate. 5 The upri ght
vacuum cl eaner having the construction desgyi bed above is used in cleaning
in a manner such that the handle 27 is held with the pull ed-out feeder cord
81 fromits cord reel 32 connected to the power supply, the notor blower 31
is operated as the cleaner 10 body 21 is noved, and the suction nozzle 101
is noved al ong dimaturdeSE| caneplsvalate €f suchiesm holksoB9sfibkace. In
this cleaning operation, the air fan 42 and the cooling fan 43 of the notor
bl ower 31 are rotaling 1oslyudnanedbushiich Atsosbowgl) yarai boradt thoatghns
dust is sucked in through the suction port 126 of the suction nozzle 101 by
a sucki ng acti ophe heetienceatbdofisth@efnpmefbhady251ot ahesop&hi sdgér i s

di scharged fromthe cleaning rotor chanber 125, and delivered to the first
20 connecting PYetseetdbn afiothy framgueedynodi Bast Ardugheths haraesection
suction air passage 106 and then to the first interconnector pipe section
28a of the int rRFNARRBrodi pee obranmpcprarPiater hé/ apRdj ats4BREH PRBO t he
filter 85 in the dust chanber 33 éhro h the 25 internal suctiogn air
passage 89. Si fEYRE FPeEHRR P l%ugﬂﬁe?hF repahskhef OBERt PBBS passes
through the filter 85 gfst inthe air is seized by the filter 85 z o wyY
zoo2 43 in thefﬁﬁﬁﬁﬁqﬁn. Fhe air run through the filter 85 and the filter

86 | behind it fl h ' 68, | behind_the fil

g6, and i < sucked i nthet BEPEPPES cRid B8 P BAGR L RECLPRER S RRCPPARE of Che
t bl 3l T i1 i,sch f . I f L f 42

aftor Tl o ng ol Snd Theat 7o of Malt DRR o5 Tls Brheflge AR, Bhé oo

through ghe exhaustegpers ure finald b3 phochaLdeflal poptebactrie motor

section 41 10 throug exhaust port of 't ex nozzl e 47. The

fllow of the ai rpdiucualld hendbkx hoVeE 33 hs Lodbsatsdabypel i d-1ine

arrows in FIG 5. The air discharged”in this manner, , exhaust gas

fromthe notor jHwweraBily wscKlicrdasarsedsei 650 tfﬁe”@é@l:?ﬁ‘gtwﬂ gxhaust
air passage 105 via the 'second interconnector pipe section 28b of the

i nterconnector i powBed it ehes aselisl conMesé+OdoRi B REL FOPatilsgon the
exhaust side of the connecting pipe 102 after passing through the internal
exhaust air shaft 55a that penetrates the bearing 56 so as to be
15 rotatable integrally with the armature 55. The
metallic fan cover 44 is fittingly attached to the
open edge portion 5la so as not to close the exhaust
aperture 60. The fan cover 44 has a blast inlet 44a in
its central portion that is located close and opposite
20 to the inlet of the cooling fan 43. The plastic inner
fan cover 45 is screwed to the outer surface of the
frame end plate 52, and covers the air fan 42 from the
side of the frame end plate 52. The distal end of the
peripheral wall of the inner fan cover 45 that faces
25 the outlet of the air fan 42 engages the inner surface

of the fan cover 44, and a plurality of apertures 61

are bored through the bottom plate portion of the inner



20 passage 71. Accordingly, the air is forcibly blown against the cleaning
bl ades 104a of the cleaning rotor 104 through the nozzle hole 132 9f ke 202
air passage 10S. Thereupon, the exhaust gas is returned to the suctlion port
126, and the cleaning rotor 104 in the cleaning 25 rotor chanber 125 is
rotated under its influence. Thus, the |ower end portion of each cleaning
nozzl e 104a is struck against the to-be-clzgned surface C that closely 2
0 _ MAY 2002 44 faces the suction port 126, thereby raking out dust on the
t o- be-cl eaned surface C of a carpet or the like. At the sane tine, the
exhaust gas, returned to the suction port 126 in this nmanner, is recovered
and 5 circul at efan rcaver af Hr eshs dtbouase Héns4Ztrobatdst therefleses he
suction opening 135 of the mmin-section suction air passage 106 as an
inlet. As the airithathuss csuckedt &nl, thheughisthandlase inketrékad out from
t he to-be-cleaned surface Cin the aforesaid manner are 10 al so recovered
in the course (fassirs ignrodte thewiat evvex hdd, faodsipaehrned oabdng he
suction nozzle 101 js indicated by solid-line arrows in FIG 9. Since the
exhaust gas is 19 i@ iacRitOHet iRy HMRRRaFYedCPVEF hed ot sh@le, t he dust
bl own off to the outside by the exhaust gas.

d the lik not. 15 b
ﬁ/greovgr 5| tﬁecgj’sﬁﬂ‘}no éﬁ’@%e‘gftlb%%%l?i??@es?ﬁﬁﬂ%u’b‘?st b not RPTR bYRY - 341% hat
te in the h t d i fi |1 bl i d
o oduced by t he i PaHTES 2 1EQiay € RaCT Hae TR L cbh%  bARED o trd WP Tise can

20 b d d tantially._ Th t by . ] i fed:f i

2 sl ent envi r ol Wb s e oY a2 o TR b The
| i t 04 | t it t t th

fo-be ol eaned AR iqel il 07 MR Ehf FERREn ARt B Y U1 2i g

th f th : i tp. ti 6 i

the aforesaid 2 0 MY DhEotHE Ernaiatst Ahae | SbEEnaHE A EREH FE0 o

the suctidn porinel 3% fhoriBanss Auldie SEFONR &k Alile SfakdBod e HUS

col l ection performance ¢ e inproved. Furthernore, e suctfon nozzl e 101
is attracted tQd h& tQsRe o iRanash sid a€sn G 3 epss f ramiedndd ¥ing s id@iond he

suction nozzle 101 can be noved nore easily. Since the cooling fan 43 is
rotated simultangas!sn Bk Iblosed thereby. The fan cover 46 has a
cooling air inlet 62 in its central portion that faces
the cooling fan 43. A cooling air outlet 63 is bored
15 through that portion of the frame body 51 on the side
of the air fan 42. Thus, air that is sucked in through
the cooling air inlet 62 as the cooling fan 43 rotates
flows into the motor frame 53 through the cooling fan
43, and flows through the motor frame 53, thereby air-
20 cooling the stator 54 and the like. Thereafter the air
is discharged from the motor frame 53 through the
cooling air outlet 63. As shown in FIGS. 2 and 3,
moreover, a cooling air intake port 64, which
communicates with the cooling air inlet 62, is bored
25 through, for example, the lower casing 23 of the

cleaner body 21. The cooling air intake port 64 is

formed of a plurality of slits. A communication



during cl eaning operation, the outside air is sucked in correspondi ngly
fromoutside the cleaner body 21 through the cooling air intake port 64.
This outside air subjects the stator 54 and the armature 55 in tgﬁhqﬁéoﬁﬂz
frame 53 to air-cooling as it circulates in the notor frane 53,

di scharged through the cooling exhaust port 66. Thereafter, the air is
sucked into the notor blower 31 through thggconduit 67 and the suction gap
68. This flow of air is indicated by dotted-line arrows in FIG 5. |If the
quantity of dust in the filter 85 is so 20 25 snmall that the air passage
resistance in the filter 85 is | ow when the outside air is sucked in the

af oresai d manngrgssdme dilkdal exrendpefiroy vlietdeotbnguair 6¥ntakel psed by t he
cooling valve 48, so that a very snmall quantity of cooling outside air that
passes through @hetorilie ceodaBingfaiheinbot i my val devided stsomkethént o t he
motor blower 31. In this state, the cooling fan 43 is cooled mainly by air
that is sucked R&'% tie We wlearserbady 2 h bhepapsit Epantel l830rvkhe¢e t he
electric 2 0 MAY 202 46 notor section 41 is cool ed by the cooling
outside air thatike ovis the thkedRRBro9¢wnel 53. If the negative pressure in
the dust chanmber 33 is raised as the_air_passage resistance in the filter
85 5 increases with THe $HRRREENOFZ1Ret uiht 152 BEAdaYErPRNERRIT FREBr 85,
t he negative pressure in.the suction_gap 68 is also raised, Therefore, the
cool i ng val ve APTSHbRY {‘be d"?)‘b%’?t?’g‘?{ﬁ%u%% Phathe hel R sPhI tRARDE the
conduit 67 is opene as., ndicated by two-d chain 10 litne.in FIG 5.
Accordingly, t earbo%i [ ngmb%tes’f usk ry?géﬂg%c‘ﬁ%dl? PTRFHACGuEht R t3#2s into the
not or bl ower 3 side alf is.i duced_in. thi he

el ectric notor jesxenc?qﬁ'}st)éqnepﬁgané ’th@%cl}# ?%‘ﬂﬁ%%%?tgiewﬁ%}?o&%%u%ﬁ are

mai nly cool ed. SidGe, { nt i L NGz O i ir is

t hus controll ecﬁ n ac]%:éc:re6 a’nc%%%héﬁ%i@%gér%}éﬂﬁt ;%%b;m?%‘t ﬁ%)}r%]i%‘? %l:ﬁst in
the filtgr 85, 4he dRIMErdt Wik oéxﬁélﬁsggﬁ&ft béﬁ)vgfﬁd Hoffih Aeat &Sty ALined

fromincreasing wthout regard to the antity of dust 1nthe filter 85. 20

In the aforementioned i RANUNY APETSL 0D, thepdel € ¢! £ 1dZnAdu@ugh which
the air that flows back imto the suction port 126 is blown off toward the

suction port 12& ws«:mir@m&@ oF €M §\Arfhd ashsSheywn iy REGve.
Accordingly, the air blown off from25 the nozzle 132 toward the cleaning

bl ades 104a is 48 Qw affaciHatd hthé st SUrdt o pftidechdodd o eml | A2a of
t he mai n suction-nozzle section 103 that faces the
shown in FIG. 3, the distal end portion of the conduit
15 67 internally connects the motor blower 31 and the dust
chamber 33 and communicates with a suction gap 68
between them. As shown in FIG. 5, the cooling valve 48
is a leaf valve that is formed by boring an orifice 48a
in the central portion of a rubber plate. It closes a
20 distal end opening of the conduit 67 when negative
pressure in the suction gap 68 is low. When the
negative pressure in the suction gap 68 increases, the
cooling valve 48 is elastically deformed to allow the
distal end opening of the conduit 67 to open, thereby
25 increasing the cooling air flow. In FIG. 5 and some

other drawings, moreover, numeral 69 denotes a rubber

vibration-damping packing that is fitted on the outer



2 0 'MAY 2012 47 to-be-cleaned surface C, in a horizontal direction
substantially parallel to the to-be-cleaned surface C. In other mqggiﬁwtﬂgz
air is blown off along the to-becleaned surface C. Then, the air i cke
into the 5 suction opening 135 via the cl eaning bl ades 104a. As the air
thus flows around the suction port 126, it can be prevented from running
agai nst the to-becleaned surface Cin an idtersecti ng manner and generating
a turbulent flow, so that the circulating 10 air can be restrained from
partially |eaking out through the gap between the to-be-cleaned surface C
and the bottomwal| 122a. Further, sone of the air blown off through the
nozzl e hol e 13P9%iRlgyat afo Hsstamrerigr t4fe: suction 15 port 126 in its

bl owi ng direction and | eak out through the gap between the to-be-cleaned
surface C and the bothrF¥RAYS Y BA B0 T Hef stRei dPhbLLE MABAT SPRHELORhe

width A of the rear-side bottomwall portion 122ap on the |lo -stream si de
W esnct |t AT RED i R SRk b e A Uh bt h B

of the front-side bhottomwall portion af on the u rstream side with
Pbspoct Lot ne SotiE AT iR e anted BEF (e ot o

bet ween t.he rear-si bottom wal.l portion 122ab and the to- 25..cl eaned
surface é can %’ ?nr?é‘ar%esasoe% Gh lpnrtoeplgr}afli of 10" Zthealgﬁ AT W dfﬁ A.Srhlehus, t he

| eak f the . f 4 ' t o, '
restrioted by e 0 PRGN HRRL I e

ti d bef ha TR 2 ' t
?g?b;?gfeangqogeﬁqr. apéte%vlt‘i{)ewai%ecp e sutgetchén&o%ﬁi%ﬂfg% Sq%'lrtog%a’rrp e, So
that the 5 direqldMitie Uxddis@ile W.oMLAf Thddy O;Ltgm&mlgﬁ%zé &l e 132 can

be improved, and a blast that 1s urged to pass through the suction port 126

can be | essenegord e RInlRasdd tthe drvedxmaldt Yigdey sucdipmn opening 135
and the nozzle hole 132 are substantially flush 10 wth each other, as

nmenti onad bef orcupTamP\Eipe tHe dieakage nrideca red e hedhweneddie bottom
wal | 122a and the to-be-cleaned surface C can be further reduced by causing

the air bl own gidfrttivmough thee hezr |78 hale Asdibwab iy of tsiedhi ighttHeowar d t he
suction opening 135. 15 As nentioned before, furthernore, the blast that
passes t hr ough stehensudinter quontect2ys ipsipeersedtidrd €8ks.0 tHed irteexpeaint ity of
air bl own against the cleaning blades 104a can be kept at a higher |evel.
Accordi ngly, t lebfagrs¢e aitromrpssageo Tlotiat havsed|igantiheg owter sit@iragm be 20
enhanced by neans of the air blown off through the nozzle hole 132. Thus,
the raki ng cap&e€icthyionorZ4dust a marnen eusdh dhathddss gierte C pant et
i mpr oved.
P 15 the exhaust hose 73 is exposed through the notch 22b.
If necessary, therefore, the coupling pipe 74 can be
pulled in the direction to shorten the length of the
exhaust hose 73 by utilizing the extensibility thereof.
By doing this, the exhaust hose 73 can be disengaged
20 from the second interconnector pipe section 28b and
pulled out through the notch 22b. Thus, air that is
discharged from the coupling pipe 74 through a blower
attachment (not shown), which is connected directly or

as required, can be utilized as a blower.

25 The cord reel 32, which is used to supply power to
the motor blower 31, includes a feeder cord 81, a

rotatable reel body 82 wound with the feeder coxrd 81,



When the air is circulated for cleaning in the aforesaid manner, the
suction nozzle 101 is pushed or 25 pulled as it is noved in the

| ongi tudi nal direction along the to-be-cleaned surface C. Wen t h@@swmaii Qi
nozzle 101 is forced to advance during this novenent, 2 0. ~Y 200z 49
the seal roller 141 in front of the suction port 126 is rotated forward as
the suction nozzle 101 advances with the |dher end portion of the roller
141 in contact with the to-be-cleaned surface C. This rotation enables the
5 seal roller 141 easily to get over fine dust (including sand and the

| i ke) on the to-be-cleaned surface C wi thout pushing aside themg st. Thus,
t he seal roIIeraﬁﬁlac%ﬂlﬁ%lpﬁ%@hﬁgeﬁ3fﬁﬁﬁ1bﬁgEPﬂgt?%erﬂ% tPeayY ?d%naﬁd

hi nd th ti f.,the dust th h 10 i t 126.
Since the Soal TORBHS 1M SGhIER: 188 o BV e nBEG or deATd RonhaFS (o in

ith th -pe-cl f : h h | N 141
o U1 sed as SPH PHETRRR et ] ThatoRAT <P k0 oRLPRE L RRT B EPERCof e 15 he

bet th -pe- f he b f th
doetion mozzl o TR B drEER AL 2% PR olE Toht b Fhl 9ok B e

[ di ti 3 h 141
orevont Some ofb R el Gt TR & T R iy Ghghe L nee 20 dubTon bort 126

from | eaki ng O%iéﬁm&i%t%mﬁ@%m@&iw@ pledde é&'ﬁ%i on pgzzl e 101

t hrough the gap, and any of the circulating air can never own off
ahead of the sugdion zzle 101 that is forced to nove. Accordingly,
| i ght wei ght dust on the to-be-cleaned 25 surface C situated ahead of the

suction nozzle 101 t1@é dust chamber 33 is removably stored with a

first filter 85 formed of a paper pack, and a second

10 filter 86 in the form of a flat plate is mounted
opposite the suction gap 68. The mesh of the second
filter 86, which is not indispensable, is coarser than
that of the first filter 85. The first filter 85 can
be attached to or detached from the dust chamber 33

15 after a swingable 1lid 87 mounted on the upper casing 22
is removed. As shown in FIG. 4, an opening frame 85a
of the filter 85 is provided with an opening 85b, which
can be opened or closed by means of a seal valve (not
shown) that is formed of a thin rubber sheet. Further,

20 a side wall of the dust chamber 33 on which the opening
frame B85a is set is connected with a dust collection
port 88 (see FIG. 3), which opens into the filter 85
through the opening 85b.

As shown in FIG. 3, the dust collection port 88

25 and the first interconnector pipe section 28a of the

interconnector pipe 28 are connected to each other by

means of an internal suction air passage 89. The



is forced to nove can be prevented from being bl own away. Since the seal
roller 141 gets over the dust in 2 0 MAY 2002 50 the aforesaid ngggg&v 2002
noreover, the dust situated ahead of the suction nozzle 101 in the Vi ng
direction thereof can be securely sucked in s the suction nozzle 101 noves.
5 Since the ridges 142 and the grooves 143 are forned alternately on the
outer periphery of the seal roller 141, fuB2hernore, the seal roller 141
scarcely runs on the fine dust on the to-be-cleaned surface Cas it gets
over the dust. Thus, formation of a narrow gap 10 between the to-be-cl eaned
surface C and the seal roller 141, corresponding to the fine dust, can be
prevent ed, the inkernah pacthensair pasbagel89 ascauderdBr 6Bktian DéRR be
enhanced, and the dust_situated ahead of the suction nozzle 101 can be
securely sucked®?n anflesiklearstenrihdat SBeragnblefA ddapavérdcenthe seal
roller 141 rotates with the dust in.its ooves 143, nnreg i.t can
easily get overe?%epﬂﬁgfoﬁsc??“?BFﬁgeEo %é@lﬁ@gthﬁeP%BSI ¥0IP8? 241

tates with it 142 t_with the to-b d surface C
o that Tt can SRvRL ei.P§P?o?5t§Haﬁfbﬁf%anae§?sa?tP§F§ K7 pothe

brevent ed from BTt BTAG bt ERes Voo ben FedRed saPfass reye%l? §59$ﬁ§e§ﬁ£$!¥n
nozzle 101 is f@ﬁgeglé 2§n§% §0?328§0rt9§8 LC£9bhe58&4l Eﬁ be securely

prevent ed from pushing orward e“seal ro ler 141 is

not_at tached t0;:2 0,3 MY, 2007 1-thectsas %%f%@%mwﬁg&%ﬁﬂ%

behi nd the suctlon port ctlo nozz e rear-side

portion i's already.heaged, by 19e Suehi Rat Nb8HBDoRNSE SURL! RceReh 126

however, rearward age 5 o sone rculating air any, only
causes a snal | ﬁ&@@tgiYOﬁftﬁésélééaéfrﬁﬁ@'@éuﬁ&iﬁ?uﬁlﬁé'99 Eubb¥egqucked in
to be bl own away w thout involving any substantial problem e present
inventiorpgis noghtéugh e€hé ondHien 1924pr i ght neesysatr ¢l eanercascer dtng to the
first enbodi ment described above, and is also applicable to vacuum cl eaner s
of the cani st ercéoypeimqopisee i ®2scohhies pybesd Accohdi agkygctiba saction
nozzl e 101 may be a suction nozzle 101 that is connected to the cleaner
shorten the length of the suction hose 91 by utilizing

the extensibility thereof. By doing this, the suction
hose 91 can be disengaged from the first interconnector
15 pipe section 28a and pulled out through the notch 22a.
Thus, air can be sucked in from the coupling pipe 92
through a suction attachment (not shown), which is
connected directly or as required.
A plastic suction nozzle 101 internally connects
20 with the interconnector pipe 28. As shown in FIGS. 3,
6 to 9, etc., the suction nozzle 101 includes a
connecting pipe 102, main suction-nozzle section 103,
cleaning rotor 104, main-section exhaust air passage
105, main-section suction air passage 106, etc. The
25 following is a description of the arrangement of those
components.

As shown in FIG. 3, the connecting pipe 102 is



15 body 21 by neans of a transit pipe, such as an extension pipe that

i ncl udes an external suction air passage and an external exhaust air
passage, or an air hose. According to the present invention, norgfgﬁww %B?
20 seal roller 126 as well seal roller suction por dust on the 2 [

| eakage 141 may be provided behind the suction port as in front of it. In
the case where the 141 is provided on eith23 side of the t 126 in the width
direction thereof, the to-be-cleaned surface to be blown away by can be
reduced. In the case where the seal roller 141 has the ridges 142 and the
grooves 143 arranged alternately in 2 0 MAY 2002 52 the circunferenti al
direction on itsubstantpeklphershapedi henpbudinghe fivgkscananeghinghe
grooves 143 that extend throughout the length of the roller 141 may be

tw sted spiral IBiP® $@Teien nhld ARthe? ehPoendentngestingepinPosectinn
rotatable seal roller is provided to prevent some of the circulating air
run through thels3cthdh %R td¥vied ki dgdiapherani Al he FB%i ng direction
of the suction nozzle through the ggg bet ween the to-be-cleaned 10 surface
and the sucti o RASTEINARMRYI YT y15 (HRUREEY of the +RbATCIRRRCTATt he
nmovi ng diJection, of e suc%ion nozzl e capn, be Erevggtfd fron1§eing bl own
anay, and the fHHRE RBtSAn-EHe TR HESTPRANLYE sRPFALLST sPPFe¥ht ed from
bei ng pushed asjde.. I n consegquence,, the,15 dust on e, t0-be:-¢cl eaned
surface can be BUcked Pﬁé%m]l{%% %ﬁ%t?%ﬁP%%r?o%%g? ﬁn%nﬁlé%curely.
Thus, the sucti e r o h u t =b ce can
be i nproved. Fuér){thtglrc,grtfhgﬁrji%ﬁ%gi%iindg]f%eﬂg?g%\i/e%?o%ﬁ? hgﬁégg'?gg%é?%{)?er

facilitate the ﬁlre?éofié)léﬁ E}Pagz%féérlmééﬁﬁ ngici”(? - 85g W,qpdbreak wall and

make the rotatio t he sea l'er easter> Accordingly, the seal roller
can be securel yccpf{r?é/ce@ﬁrggi 100! 1 PPh "G ONs & Nerd @- B8 Cd sanegk ray f acgs and
u

pushi ng aside the fine st on" the 25 to-be-cleaned surface, whereby the

sucti on jper f or nance dinddie: SWSis Gfadd1e £10s Ber & sui fageactan be
i mpr oved. 2 0 MAY 200Z 53 Referring nowto FIGS. 11 and 12, there will be

descri bed a secpoingttirbndi tntd dpRiegir 2eent By vewi s dondsc shenn the Fl GS.
11 and 12, the seal roller according to the first enbodinent is omtted,
and a pair of ffidt Siwhesdenikbitar epipmd adabt Yomo2ed esindnthdef front part of
the main suction-nozzle section 103 of the suction nozzle 101 instead.
connecting pipe section 112 are made to communicate
with each other, while the second interconnector pipe
15 section 28b and the second connecting pipe section 113
are made to communicate with each other. Cylindrical
projections 112a and 113a of the two connecting pipe
sections 112 and 113, which project in opposite
directions at a distance of 180° from each other, are
20 situated on the same axis. Retaining flanges 112af and
113af (see FIG. 6), which are continuous in their
respective circumferential directions, are provided on
the outer peripheries of the distal end portions of
these projections 112a and 113a, respectively.
25 As shown in FIGS. 6 to 9, the main suction-nozzle

section 103 is formed by connecting a main-section

upper body 121 and a main-section lower body 122 by



Al t hough the aforenentioned seal roller is not provided, according to the
present enbodi nent, air 10 jetted fromthe nozzle hole 132 runs agai nst the
cl eani ng bl ades 104a and flows rearward al ong the tobe-cl eaned SE#QS@%'EhﬁO
be sucked into the suction opening 135, along with the cleaning :
Accordingly, the flow of the air jetted fromthe nozzle hole 15 132 cannot
be disturbed in the suction port 126, so that the air can be effectively
prevented from | eaking out. According to this enbodi nent, noreover, at

| east the |l ower part of the suction opening 135 and the 20 nozzle hole 132
are substantially flush wwth each other, as nentioned before, noreover, so
that the air jeiceeiwingonox heheiokike. hoherd@essslgdsked formedghini bhe t he
suction opening 135. Thus, the flow of the air cannot be disturbed in the
suction port l2eaxcenitral ponkionsotabhdenaineceerteP) pPvenpPedingom

| eaki ng out. For other particulars than the points described above, the
second enbodi ekt R YPREX ARd cHPMRF Lt baces 2apd vplye 20092r 58uBfaceuUnct i ons
as the first embodinent. In FIGS, 11 and 12, therefore, |like nunmerals refer

to portions thath#&RRL t hefdribkPbcitdR €obht ePpathe FACERE 1PParare

fo PGS 213 1o BV AGRA Vi 1© e tbst, FBREEGCL RS  BoLRBoMP Rentnafvifer
t i tion, This i f -cal l ed ' t h, that .th

Gl eaner body arfth-Dhe SRS i SN o1 57 EbmeL Ba°Bp. Z6=REANEY of O5nF18xi bl o

hose or the like 1n this case a, screen ortion is ig%ned ai??nd tge _

suction port cﬁs?WﬁfﬁiﬁHf%f1?ﬁE§I%?'Vﬁ%re ? %??l?%sp eﬁ?%d onf T aki ng

out. I n F1GS. dandpids, 320, danolee S dRGIR £LRENES345(DegYr1dle pody 320

i s provided inside
and 8) by which the retaining flanges 112af and 113af

10 are caught individually from inside the main suction-
nozzle section 103. The two connecting holes 123 are
fitted individually with the projections 112a and 1l1l3a
of the connecting pipe 102. Thus, the connecting pipe
102 is rockably connected to the main suction-nozzle

15 section 103 so as to rise and fall around the
connecting holes 123 as bearings. Further, the two
connecting pipe sections 112 and 113 of the connecting
pipe 102 are allowed independently to communicate with
the interior of the main suction-nozzle section 103.

20 A cleaning rotor chamber 125 is defined inside the
front part of the main suction-nozzle section 103 by
rib-shaped walls, which project into the upper and
lower bodies 121 and 122, and a blast guide 124.

Facing this cleaning rotor chamber 125, a rectangular

25 suction port 126 is formed in a bottom wall 122a of the
main suction-nozzle section 103. The cleaning rotor

chamber 125 and the suction port 126 extend in the



chanber 321, a notor blower 322 for adjusting the dust chanber 32| to a
negati ve pressure, and an exhaust chanber 323 into which air is discharged
fromthe notor blower 322. The dust chanmber 321 is fitted with a d Bt %p
filter 324, and a connecting section 331 of a hose 330 is rennvablg MAY" 2002
connected to a connecting port 325 in the body 320. The hose 330 has a dual
structure including an exhaust hose 333 antba suction hose 334 fitted
therein. 25 When the hose 330 is connected to the connecting port 325, the
suction hose 334 comunicates with the dust chanber 321, and the exhaust
hose 333 communicates with 2t MAY 2002 55 the exhaust chanber 323. A
hand oper at i ng Wide 3Brect i\ iiddhatmair sideiormacs?le heetbten3803. An
ext ensi on pipe 340 is renovably connected to the hand operating i pe 335,
and 5 the distdS &P Pbrin FE & the Hkt T on PhoLBYErR swabholdbt y
connected to a connecting pipe 351 of a suction nozzle 350. The hand
operating pipe % "}dgesprabvé)]%fg'bt‘vﬁ’tq? PUYHYP Sttt PPBREN ahtRak: oPREGRI ng
section 335B. The 10 operating.sectio 3%@? is_provided with an operating
switch (not shd\%)Slftd‘\'aptﬁifrﬂrh }'teh m%rs_ DRF @ B AGFEORNd setting
the out plét' Thenohzazq.de Ospeecrtaitolnnglotﬂ F%»reit";‘}‘?’relsl,pkeectg o hi%see s?’t(l)c’:tion port 126,
and a rear-side bottom wall portion 122ab, which is
situated on the rear side (on the side of the connect-
ing pipe 102) of the main suction-nozzle section 103
with respect to the suction port 126. These wall
10 portions are formed of horizontal walls of the same
height, individually. The width A of the rear-side
bottom wall portion 122ab is greater than the width B
of the front-side bottom wall portion 122af.
The cleaning rotor chamber 125 contains the
15 cleaning rotor 104 therein. The cleaning rotor 104 is
mounted so that shaft portions (see FIG. 3), which
protrude individually from its longitudinally opposite
ends, are rotatably supported between upper and lower
rib-shaped bearing walls 127 that divide the
20 longitudinally opposite ends of the cleaning rotor
chamber 125. A large number of rubber cleaning blades
104a on the peripheral surface of the cleaning rotor
104 extend parallel to one another. 1In the case where

the cleaning blades 104a are arranged not parallel to

25 the longitudinal direction of the cleaning rotor 104
but in a manner such that they are twisted in the

circumferential direction, it is necessary only that



i ncl udes an exhaust pipe section 36 and a suction pipe 15 section 37
therein. The exhaust pipe section 36 and the exhaust hose 33 are connected
to each other, while the suction pipe section 37 and the suction hblewaY42002
are connected to each other. As shown in FIG 14, the extension pipe 340
has a 20 dual structure including an exhaust pipe 341 and a suction pipe
341 fitted therein. The exhaust pipe 341 i36connected to the exhaust pipe
section 336 of the hand operating pipe 335, and the suction pipe 342 is
connected to the suction pipe section 337. The inside 25 dianeter L1 of the
exhaust pipe 341 is adjusted to 1.6 tines as |large as the inside dianeter
L2 of the suctitdit firamyl hlades sehat rre nevietedaikpt ePPefit@e 21 MAY
200Z 56 exhaust pipe section 336 of the hand operating pipe 335 is adjusted
to 1.6 times adiZRYelnS thR FIEY R et EPrmfat heSR&ReR on pi pe section
337, and the inside dianeter of the exhaust hose 333 of the hose 330 5 is
adj usted to 1. 6:qr}ﬁ|%”%(35t’t°&’r gt &% h%oﬁ%?%lﬁ?gn%?%FeﬁfOPhﬁh%ucti on hose

334. Th ting pipe 351 of th i le, 350 h L struct
nci udi ng an oftEp ZhtP4n | TR o7 pEOSe3 TRt et | ACPRbSBUERr pi pe

352. The pouter 10 pipe 352 i s .con ed to.the exhaust_pi 41 of the

ext ensi or? pi pe éfo?dlgenadut]ﬁ% ontnoerr n%%peasssglélés]h% i c%%rdpfge? 2"3ucti on pi pe
342. The insid 'qﬂgg r. of t i 52 ] justed to 1.6
tinmes as | a_rgeeaa%]t e ielnt’sildle %a%@e%fﬁﬁglﬁ%%r%;é%gagﬁg15?1{5_ The suction
nozzle 350 is fd?fs’ﬁ%ﬂééh L AU P b DL o i Pe ik 85 GopySiton openi ng

355 (suction port nits ba e suction cha nicating with

the inner pipe 3{Redfof NhLMaatify RRS: 3bds . ForBd Hed weshd apoi- o wal |
350A and outer wall 20 350B of the suction nozzle 350, noreover, is a space

section 357 thaf GHERIN BB TaddIel (4K ef s PiPei gRed Of o t fifo §edRect i ng
pi pe 351. A vertical wall surface 350C of the inner wall 350A is forned
havi ng agpl ur aliinoufh ~wz lsadwildas @SS (PeOverd fb@posts3tidd DLgh
deformed as it taps a to-be-cleaned surface C (see
FIG. 9) when it is situated in the central portion of
the suction port 126 in the width direction.
The cleaning blades are not limited to the

15 aforesaid ones that are formed of rubber plates, and
any other forms may be used for the purpose.

For example, the cleaning blades may be formed of
a plurality of bristles that protrude like a plurality
of plates on the outer periphery of a cleaning rotor.

20 The cleaning blades are not limited to those bristles
either, and may be comb-shaped structures that are
formed of a flexible material such as synthetic rubber.
Alternatively, the cleaning blades may be formed of a
porous material such as sponge or a flexible material

25 such as a fiber or woven cloth.

Blast guide walls are arranged individually in

some necessary positions in the main suction-nozzle



25 which air is blown against the floor surface, the exhaust hol es 358
comuni cating with the space section 357. The nozzle holes 358 are arranged
on that side of 2 0 . MAY 2002 57 the suction nozzle 350 opposit @0f Méyn 282
region for the attachnment of the connecting pipe 351. The suction chanber
356 of the suction nozzle 350 conmuni cates with the dust chanber 321 of the
body 320 5 by neans of the inner pipe 352,3%uction pipe 342, suction pipe
section 337, and suction hose 334, while the exhaust chanber 323 of the
body 320 communi cates with the suction chanber 356 by neans of the exhaust
hose 333, exhaust pipe section 336, exhaust pipe 341, 10 outer pipe 352 of
t he suction nozg¢etBom thce Bhesi obhgsmainnguabiehenhekés 888tiPhelfdzzl e
holes 358 are directed toward the other or inside vertical wall surface
350D that facesi$ hEoxmedikayingl thepeinckhgonaingagcekpangustbonantiral ly 15
horizontally so that exhaust gas can be bl own off along the_floor surface
as an obj ect ofP%$%%%?anGA\V?bCQGBnF%EP%EﬁYp%??ﬂ%ﬁ}sfgFesEFééﬁFﬁg the gap
bet ween the suction nozzle 359 gnd %he flﬂor ﬁurface is forned over .the
whol e area of anedge” pIPPFON1 389259 BPRURLT T heCQBREFEANEpRAPRGSS8518%cept
t he regi (fro part .of, t he suction. por near the nozzle h s 358.
According to thf%zéﬁﬁgﬁi%% tWa%%és??glg%Oé%ga?%ﬁn%broPagsgg?t?b astic, and
t he basal part . t.he. Lip. 360 s e Lp_t d Qrtion of the
suction openindﬁggébzﬁéo?l?h%e%ugfgﬁngﬁ%g%%gné %?Eﬁﬁg $P5£§§8 %%Etrudes
fromthe rear tz..an i n o] h L .QN |l e
350, and the hgﬁ%#t’g‘@? Wés %’P‘gj %%{-%%ﬁé.lgﬁ ‘gﬁ’q@%}k gﬁ%zg%éggébgt £8F6S) | y
the sane as thalpfipdcPpis Slalohd SLscofd. cofiteoPihfpipanbeopRibnOl1tle

suction nozzle 350. t hough the screen portion Is 0 e lip 360 in

this enbodiment, a biyehm@insgattiyRbeknaRYtbgiP PRO¥hEed188 theigaegen
portion in place of the Iip 360. The screen portion may be fornmed in a

manner speh thain tdendies @i ofp s 94 @6t ERAMBEr a0 S8 PewROERT 08 888 nbat ween
the pair of rollers 361, 361 on the floor surface side is |l ess than that of

edge portions 359Bveswn lOhahighet hendi Podéd bodies nedl Bwddoppgahli s, the

edge portion of the suction nozzle 350 can be forned so that the gap

bet ween t he edgfitpord ivitI350He aprd hecf tomtopathe ofetbrdsushneat bngzl e 350

and the floor surface is wider than the gap between each edge portion 359B

and pipe section 113, a transit exhaust air passage portion
105b, which extends in the main-section upper body 121

15 in the longitudinal direction thereof and has the shape
of a rectangular tube, as shown in FIG. 6 and other
drawings, and an exhaust air passage portion 105c
formed in the front part of the main suction-nozzle
section 103.

20 As shown in FIG. 7, one end of the transit exhaust
air passage portion 105b in the longitudinal direction
thereof opens into the exhaust air passage chamber 105a,
and the other end in the longitudinal direction is
closed. A blast guide wall 128 of the main-section

25 upper body 121, which doubles as a partition wall for

dividing the transit exhaust air passage portion 105b

and the exhaust air passage portion 105c, is provided



15 the fl oor surface when the suction nozzle 350 is held against the floor
surface. The followng is a description of the operation of the vacuum

cl eaner of the enbodi nent described above. Wen the notor bl ower 932gay 2002
actuated to nake the 20 pressure in the dust chanber 321 negative, dust is
sucked in together with air fromthe suction chanber 356 of the suction
nozzl e 350, and the dust and air are suckeiBinto the dust chanber 321 of

t he body 320 through the suction pipe 360. 25 Wien the notor bl ower 322 is
actuated, on the other hand, the air in the dust chanber 321 is discharged
into the exhaust chanber 323. The air 2 0 MAY 2002 59 discharged into the
exhaust chamber’ i3 &Gt A howke sikd i ovee heHberb BB ¥PRPugh t he
exhaust hose SS%Qﬁgxhaust pi pe. section 336, exhaust pipe 341, outer pipe
352 of the suctiiBfhdhA &SRS RASSAIRIBIELTE HRP RbZH %€ hol es 358.
Thus, the air sucked .in fromthe suyctiqn chanber 356 ciycul ates, that is,

the air sucked SHIGRAHR Eildt igAf © 35RO FCAMRIRL AT LR i ® e 350 is
di sch tat tside. Furth th ip 360 is f d. th
Dt of 30t ha et AT St ing Tans 1$hd Fadts sln, dgeidth e rear
bst ant izal | i tall d t t f
zﬂcfigz ?gzzrea%§§%£%§ﬂt§?fqﬂénﬁégh%%Ekﬁ?%ﬁ%§§hff%i%éé%h%€?£§3?héfgﬁction

nozzl e 350 canugﬁ%et}rsq_@toeﬁd %megrgd{]}g‘{&%ﬁut gg.gsé érbl{érﬁrg%r g{eo%% 1S as it

is nmoved forward to collect reover, & can own off
fromthe sucti gpFhyRER, 1330 atrp,gﬂ?alc&ltssli f td g}plz‘rrzl e 350, so
that the dust gjgnnot bewslcattere : Furthe%%o?quﬁe%kfrcﬁbatl g bl ast bl own
of f 20 through ¢;heq; %i@'("e%ck?&ﬁ&ﬁ |c_9é’§) %%&é’lﬁe&'ﬂ%m siid acecdab) ect

of cleaning), so that the force to separate dust that adheres to the fibers

of tatam nats cnnectamPelpigicRaseion IS {dARY Itk tdeef{ecd s ofhslust
collection. In consequence, |load on the drive 25 notor ‘can be |ightened.

Accordi ng to theawsdserixeadidmnipasBd@ORIrt 1die 109360 may be provi ded
on the front edge portion in 2 0 t~AY 2002 60 which the nozzle holes 358
are arranged. In thiss cdsen tire RI@. iS5, ftergs] dstvigorasiotghidé B24uis abl e
size for the passage of dust.
composed of a first guide plate 130 in the main-section
upper body 121 and a second guide plate 131 that is
formed continuously with the guide plate 130 and
15 integrally with the main-section lower body 122. The
first guide plate 130 is curved along the outer
periphery of the upper part of the cleaning rotor 104,
thereby forming a curved upper passage in conjunction
with the inner surface of the main-section upper body
20 121, The rear edge portion of the first guide plate
130 in the width direction thereof is bonded to the
blast guide wall 128, and divides two air passages 105
and 106 lest the main-section exhaust and suction air
passages 105 and 106 communicate with each other on the
25 side of the blast guide wall 128. The second guide
plate 131 is provided integrally with the back surface

of the central portion of the front wall of the



According to this enbodi nent, the construction is 5 sinple, and the
circulating air can be securely prevented from | eaking out, as nezbione%
before. Referring nowto FIGS. 17 to 23, there will be descri bed f MAY (2082
enbodi ment of the present invention. This enbodinment is applicable to a
so-called "pickax'" 10 or a tubular suction nozzle that is used to clean
narrow areas. The suction port of the suctd%n nozzle of this type has so
small a diameter that it allows the circulating air to | eak out easily, as
mentioned before. 15 A vacuum cl eaner of this enbodinment is of a so called
upright type such that its body and the suction nozzle are connected
directly to eadRis-s@ctipme hpawyumadyed?sr odyheadcorditiufinak hi s

enbodi nent is constructed in the same manner as the one according to 20 the
first enmbodi nefirgeddomédesisofe. 1P tORGOPEIAnhd iT8lel) IQE kRS ref er
to portions that have their respective counterparts in the first

enbodi ment, an®3®sEgSedthéd déscfpﬂrﬂtqdor%qssldfﬂﬁttft%cﬁe%%r%%be tRLats s

enbodi ment, the jinterconnector 25 pipe 28 of the cleaner body 21

removabl y connéctled SwicOR HTOxSo Mertdh (ihéh EF SIRA iVRPSTo PA S 33t %‘H:f)vﬁf) of a

so-cal | eg fl oor -u%r u hg%%e, whi chni sthréorlrge‘gelly ear} %Cthethe lzovﬁerm\gszsoaoze 61 to
an air-cPrcul aPidra OPEAer P g
communicates with the central portion of the cleaning
rotor chamber 125 in the longitudinal direction thereof.
The aforesaid outlet, which forms a nozzle hole
132 on one side or the front side of the suction port

10 126 in the width direction thereof, is in the form of a
slot elongated in the width direction of the main
suction-nozzle section 103 between the suction port 126
and the front-side bottom wall portion 122af. Air from
the outlet is blown off rearward along the to-be-

15 cleaned surface C, and is blown against the respective
lower end portions of the cleaning blades 104a of the
cleaning rotor 104. The nozzle hole 132 is formed
projecting toward the suction port 126, for example.

To realize this projecting structure, a blast-guide

20 projecting wall 133 is formed on the lower edge of the
second guide plate 131, projecting toward the suction
port 126. The blast-guide projecting wall 133 extends
parallel to the front-side bottom wall portion 122af.

As shown in FIG. 3 and other drawings, the main-

25 section suction air passage 106 has a suction opening

135, which is formed by cutting the central portion of

the central portion of a blast guide wall 134 of the



I f necessary for cleaning operation, the 5 10 interconnector pipe 28 is
fitted wth a pickax-shaped suction nozzle 401 (illustrated) in place of
the aforesaid floor-brush-type suction nozzle. This renovabl e suZfiws 2
nozzl e 401, which is suited for cleaning in a narrow place, for exanple, is
formed of a plastic pipe, and includes a suction port 402 novabl e al ong the
t o- be-cl eaned surface C, connecting end pot@ion 403, partition wall 404,
and exhaust opening 405 as | eaking nmeans. The suction port 402 opens

obliquely in the distal 15 20 end of the suction nozzle 401. The connecting

end portion 403 is formed of the proxinmal_ end portion of the suction nozzle
401 on the si d&GIPRETE N MR He RIRY | b pdrRicmols 19%teRE% | on nozzl e 401

port Pon 403 mes e T SHE GERIE OIS S i AR TR Terd e M ERE, 2T
S0 thal the Sudd oh N o 1 o SRrTLLAE 1% e HeL T LT SOFRERE or i pe
2B onst port Ml S APPSR R DR e sketlengert 102 s
cl eaned. SThe pd o Uy 2 T et Y IEASEE R EEP 01 6o s
10 15 20 25 thqﬁqti %eoqr[gihn{%é s 4 e rber?téffp &dsaﬂgéti.@é‘ 403 in the

sucti on nozzl e so as to halve the interior of the nozzle 401. Wth use

of the partitimRidi A%s thied Nider Ofs & mlcdd Oy No7Zd &40 bs 105 med

of a suction air passage 406 and an exhaust alr passade 407 that are

di vi ded from eaghtotikerinsEYaRarid tian M4 hasrie | &nat {b5$ ftg;ﬁéﬁiné han
n

the overall length of..the suction nozzle 401, and its | ower end does not

-reach the obliigse isUaidctdDidn 4bhe iaid et de Fewr-ad IdPassagas Wbl and
407 communi cate wth each other at the suction port 402. As shown in FIG

21(B), tlee par tportdonwdl22a404 drab «#t flidddthditgy doved @art nis tsipoatedn on
the side of the connecting end portion 103. Wen the connecting end portion
403 is fitted ismkshantitadrlgonilectlowigilpecik8 no4zle helwviald y fitted in the
di aphragm 28c of the pipe 28, whereby the state of connection of the
suction nozzle 401 tottysted in front of the suction port 126, as
shown in FIGS. 8, 10, etc., a seal roller 141 is
rotatably mounted on the main suction-nozzle section
15 103 with its opposite end portions pivotally supported.
The seal roller 141, which extends in the width
direction of the main suction-nozzle section 103, that
is, at right angles to the moving direction of the
suction nozzle 101, is longer than the suction port 126
20 and has a length substantially covering the full width
of the main suction-nozzle section 103. Part of the
outer periphery of the seal roller 141 slightly
projects from at least the undersurface of the main-
section lower body 122, out of the undersurface and
25 front surface thereof.

The seal roller 141 has a plurality of ridges 142

continuously extending on its outer periphery in the



i nterconnector pipe 28 can be stabilized, and the two air passages 402a can
be divided securely. The exhaust opening 405 is formed in the ou&ﬁr Y 4n2
peri pheral wall of the suction nozzle 401 so as to be located in Hési on
at a distance fromthe suction port 402, and preferably closer to the
connecting end portion 403. The opening 405 connects the exhaust air
passage 407 to the outside of the suction #bzzle 401. Besides, the exhaust
opening 405 is provided in a manner such that air that |eaks therefrominto
t he z 0 ~Y Zoaz 63 at nosphere cannot be bl own agai nst the to-be-cleaned
surface C. According to this enbodi ment, therefore, the exhaust opening 405
is located in 2%k c%ﬁecpwlm%lweré%ée@n@ogm@\r%nhéétfﬁam@ﬁdb%wean 403,

as 5 nentioned before, Further, the exhaust opening 405 is provided in an
upper wal | portFRf SiR9PT hht2it MeSRFdingetot %etBlB%tc?%%ﬂ%ngﬁFfaEge
when the suction, port 4 the to-be-c d surface C

In order to entaht¥ e?h% f?%%tn?%0€$§§%%¥‘L?%m?ﬁbe aaPﬂE?f?%ftﬁ% gﬁ?face
furth 08 d th 405. In th
Case whore the ShiaE Goted €1 ovi B8 THREet ofad RV ELuAR B £RS Opeﬁ. ng
40S h h d
locati gn®1gr$h%rg(g%%&?%% o ROE Sl et e B8 Moued 56y | £ T2 ThEL T 3'

t he aforesaldt%gfﬁyg) Véﬁgéfg%¢E§QUI%gg%%ggfagégelg%hfysi 9pﬁﬁlgg 405. In

a preferred exanp I's®provided having a curved
surface such thatojid exiends upward to be downwardly 20 convex fromthe
| ower edge of the exhaust openi ng 405, both sides of the guide by the outer

peripheral guide 40%&@%@%93%&@9@@91%69&&' eﬂgtﬁaeséa25rbmébe upvard
direction cleaned surface C bei ng continuously closed wall. Th us

constructed, theithathich lieakethd refadde exhaasd She eghr-Sevéaces Jowa
that is, to go away fromthe to-be The upright vacuum cl eaner fitte mnth
the suctiton e MW f a rigid material, e.g., a rigid synthetic
resin. Preferably, however, it should formed of a
flexible material such as rubber. The use of rubber is
advantageous in that it can facilitate the ridges 142
to be caught by the to-be-cleaned surface C and the
15 seal roller 141 to rotate. According to the arrange-
ment in which the seal roller 141 is designed to
project slightly from the front face of the suction
nozzle 101 as illustrated, moreover, the roller 141
can be utilized as a cushioning bumper, whereby the
20 possibility of wall surfaces, furniture, etc. in a room
being marred can be lowered.
Further, a pair of rear wheels 144 are mounted on
the rear part of the main suction-nozzle section 103.
The respective lower end portions of these wheels 144,
25 like that of the seal roller 141, project slightly

(for about 1.5 mm) from the undersurface of the main-

section lower body 122. Thus, the bottom wall 122a is



64 nozzle 401 having the construction described above is used in cleaning
in a manner such that the handle 27 is held with the pulled-out feeder cord
81 fromits cord reel 32 connected to the power supply, the notor blower 5
31 is operated as the cleaner body 21 is noved, the whole cleang MaY 2002t ed
to allow the suction nozzle 401 to be inserted into a narrow place, and the
tilted suction port 402 is noved al ong the4Ro-be-cl eaned surface Cin the
narrow place. 10 In this cleaning operation, the air fan 42 and the cooling
fan 43 of the notor blower 31 are rotated sinultaneously. Accordingly, air
that contains dust is sucked in_through the suction port 402 of the suction
nozzl e 401 by assbekfhgdaélieghtinafrps &thesta-ks-cheansdasprfages L, r Pat es.
This air is delivered to the first interconnector pipe section 28a of the

i nterconnect or BpE bBet AreLEANt REZELEt LOA SRR BEsSEGEthdy. MPNEfeRREEr, the
air is sucked int %he filter 85 in_the gust chanber 33 t hrough the

i nternal sucti o"Ai FOPERsafetRO. s9plsFRicernd4i ANduERBITRATAFBRG LENI s
course of suctigg pa3ﬁe§ through the filter 85, dust in the air is seized
by the filter 85*fn*?h&*feantine. The air run through the filter 85 and the
filter 86<just behing,it thr ti .gap i i nd

t he fiItS? 86, and ighéugéégaﬁﬁtgagﬁgﬂa%ggFg%%4%gpﬁ% u&%%th§%%F§§FQﬁ%Pet
44a of the noto 3 e.alf .l IS 2d fr t I f the
air fan 42 2 %e%éﬁygégzégngf%%rﬁ?%émﬁhggg?éggqghégg?rnggggsgpﬁgreof.

The di scharged g &« PASSCRah B QUIH EthSEQa?EEhaEﬁEE Eﬁ?lgﬁ'—oﬁ@dfgéde

di scharged fromelectric notor section roug e exhaust port €5 of

the exhaust nozgheq4d; §ramef@érc8%§09éége§zi oBHEéthnESrthEQEBwES’

exhaust gas fromthe notor bl ower Is discharged into the con

i nterconnect or i e $ECEhOMIBH: 0h15HEri Bt GOPPEELOEAPLRELRE Bl bghepassi NG
t hrough the internal” exhaust air passage 71, so that the exhaust 10 gas is

returnedid o thepsagts oni Pombvd@? LRAOEEE thete¥haHskzakr 1085383980484 of the
suction nozzle 401. At the same tine, the exhaust gas, returned to the

suction port 408léngtthe taApbercléane@csueredeanyd suchukat adfibothe

af oresaid course of suction that includes the 15 suction air passage 406,
whi ch communi casesfaceh the suction port 402, as an inlet. As the air is
thus circul ated, the dust and the |ike on the to-be-cleaned surface Cin a
narrow pl ace are al sbnrebbvecddananghepevatsenef thactiionfanhd2f kod theair
in the suction 20 nozzle 401 is indicated pg solid-line arrows in FIGS. 19
and 21(B). Si nceePbbig ofan he3 exhatke Batorsbipvenl aledrai rabatedei ng

di scharged to the outside, the dust anti the |ike cannot be blown off to
the outside by §HRUDEARSPRATLY - gaRCCRBEREBILY,; @hE Bhathappeadprsopesht ifg
sounds of the notor blower 31 that propagate in the gxhaust gas,  and nore
specifically,lﬁ?ﬁ%% B Hygough the suction port 126 of the suction

nozzle 101 by a sucking action that is caused as the
air fan 42 rotates. This air is discharged from the
cleaning rotor chamber 125, and delivered to the first

20 connecting pipe section 112 on the suction side through
the main-section suction air passage 106 and then to
the first interconnector pipe section 28a of the
interconnector pipe 28. Thereafter, the air is sucked
into the filter 85 in the dust chamber 33 through the

25 internal suction air passage 89. Since the air sucked
in along this course of suction passes through the

filter 85, dust in the air is seized by the filter 85



2 0 MAY 20a2 66 produced by the air fan 42, is so small that noises
produced during use can be reduced substantially. Thus, this vacuum cl eaner
is suited for use in a silent environment, such as in a hospital or inz&ge
night. 5 Furthernore, the suction nozzle 401 is attracted to the20 MAY

t 0o- be-cl eaned surface C less frequently, so that the suction nozzle 401 can
be noved nore easily. Since the cooling fa4343 is rotated sinultaneously
during cl eaning operation, the outside air is sucked 10 in correspondingly
fromoutside the cleaner body 21 through the cooling air intake port 64.
This outside air subjects the stator 54 and the armature 55 in the notor
frame 53 to airircddld mpagtime circulates in the notor frane 53, and is

di scharged through the cooling 15 exhaust port 66. Thereafter, the air is
sucked into the not dfhe|dierrdl through the tbheert8s7antidthael Elkeron gap
68. If the quantity of dust in the filter 85 is so smal] that the air
passage resi st #fcdyst ahing tidy Blowmp through e Surtirn Jar &8 riyst

sucked L1 the SLgesEaIVL,: (P, ol ol SIS openig o, e copduly, o7 1
stcked | o { NATEBURY i SPLA 447 S5 S M CORTHG Jhn 43 s
cool o0 MUY, Bt T At Ay L, it Lt e Ut
0y e <ol L0 S SRR e Ot WS, gL A il

resistance |0 Wiedidils U35 NSRRI e LARLEAS A D ANt 1Y

of dust in the e ‘negative pressure in € suction gap 68 is

al so rai sed. Thel£hQr & Jhg | £}y A M 148 d gnd%’ﬁdsédgf’ca?orpqﬁi tion such

that the distal end of the conduit 67 Is opene Accordingly, the cooling

outside 30 air thycudikathd RARNGE PH id9 &5 ItHO &N Hod aef7 31. As
the outside air is introduced in this manner, the electric notor section 41

and the air famm? fafowt REE MO i AMoulh afe MRtHY wianlead.31Since the
i ntroduction of the cooling outside air 1s thus controlled in 15 accordance

wi th the degr ed neficat@dnibyatsoai dofl idiestardrovdheid iRt@r 85, the tenperature
of the notor blower 31 can be restrained fromincreasing without regard to
the quantity of dustThen aie diddlerr@d iSi ndei & hearsnet | orhaiozizd ¢ 401 has t he
exhaust 20 opening 405 that connects its outside and the exhaust air
passage, sone eikhahestaigast Hatom $heetmatred dleowdre Iluctisondizgrhar@d vi a t he
exhaust air passage 407 is discharged into the atnosphere through the
exhaust 18peni ng n4@5 tdgr még nsecafione pethauste® i eafsrges Bpetid i on. The
suction nozzle 401 itself is in the formof a relatively thin rod, and

besi des, has atd@EnsEcead dteyerMestat PiRs t5estiom AP Qfddhs the

interconnector pipe 28 and the second connecting pipe
section 113 on the exhaust side of the connecting pipe
102 after passing through the internal exhaust air

20 passage 71. Accordingly, the air is forcibly blown
against the cleaning blades 104a of the cleaning rotor
104 through the nozzle hole 132 of the air passage 105.
Thereupon, the exhaust gas is returned to the suction
port 126, and the cleaning rotor 104 in the cleaning

25 rotor chamber 125 is rotated under its influence. Thus,
the lower end portion of each cleaning nozzle 104a is

struck against the to-be-cleaned surface C that closely



Z 0 MAY 2002 68 suction port 402 is further thinned so that air that
reaches the suction port 102 tends to increase its force. In spite of this,
therefore, the air that is returned to the suction port 402 is 2d)dmaed200n
gquantity 5 and in vigor as sonme of the air is |leaked into the atnosphere

t hrough the exhaust opening 405. Thus, the pressure of the air (exhaust
gas) that is returned to the suction port4%02 can be nade | ower than the
suction pressure of the suction air passage 406 that acts on 10 the suction
port 402. Since the pressure difference in the suction port 402 can be

d i hi h ' h | 02 b
Securely Suckdd o ATthe CRILPG T Hbs e non SHE AT The SaFE Phro.

f 15 air.,t ted bej I ff d
The. sucti on pdlE 407 T TSI b T S n Thi % THEEetc o F8a8sage 4o

Thus, dust O”Atth%ﬁeo'%]‘?néedtﬁq{éeo' %fﬁggﬂ&@a%pe Mﬁéazggcgﬁ in and

cl eared acconpanying t afor€nmenti o alr r'culation. Further, the

air that is | %%%%Qﬁhw the exhapsd h,ﬁe)i),ﬁ{gfllg A0S dus, 4 o 4 henaf or esai d

pressure difference | I scharged 1nt Irection to nove away fromthe

to- be-Cbeanedca%fmecg iGHitged mfﬁwi%@,ofm%&%@éter the

| eakage, so that air see 25 FIG 19) that |eaks out through the exhaust

openi ng 405 campqhuded HHamsRa3idsloddifid-Ps deangd wafda8&cGon
Accordingly, there is no possibility of the dust on 2 0 MAY 2t102 69 the

t 0- be- cl eaned sylditfidge aG rOQIadG oV vy Ay trdveetaf orgsaikk adir dischar ged
into the atnosphere and hindering the cleaning, so that the dust on the

t o- becl eaned shifsaed rewdandls IWRURISt dikeathd N 68 €£d)eed esit SEFfsS. 22
and 23 show anot her nodification of the suction nozzle according to the

fourth enbodi et toFhies-aledirfadc ahirfrades @ dnstithee taefb dxssa b ihanner tdwe sanme
manner as the aforesaid one. In FIGS. 22 and 23, like nunerals refer to
correspbndi ng apect irecovexed anlheepeatek defsenigqitiam. | sThen flaed.offhe
following is a description of different arrangenents only. This

modi fi cati on iadxl gdkitnd hewsndafcdr thewmgng hehes wpuaimn tnozadke fikeisf air to
be returned to the suction port 402. It is provided in place of the 15

af oresai d exhandticapend By siodtid-drime @rrafsorigs & IE | daki ng means. Mre
specifically, the partition wall 404 is provided with a bypass aperture 415

for use as | eaki ng SiEw®s ther 9ISty T ¥5 chitqiel 3tRd iwhthewt kekage 406

discharged to the outside, the dust and the like cannot
15 be blown off to the outside by the exhaust gas.
Moreover, the discharge of operating sounds of the
motor blower 31 that propagate in the exhaust gas, and
more specifically, blowing sounds produced by the air
fan 42, is so small that noises produced during use can
20 be reduced substantially. Thus, this vacuum cleaner is
suited for use in a silent environment, such as in a
hospital or in the night.
Further, the cleaning rotor 104 is rotated
positively to rake out the dust on the to-be-cleaned

25 surface C into the cleaning rotor chamber 125 by
utilizing the energy of the exhaust gas that is

returned to the suction port 126 in the aforesaid



20 into the exhaust air passage 407. Preferably, the bypass aperture 415 is
| ocated cl ose to the connecting end portion 403 lest it influence a current
of air sucked in through the suction port 402. Mreover, the opeigngaardiR
of the bypass aperture 415 is adjusted to 25 1/2 or less of the
cross-sectional area (sectional area across the bypass aperture 415 and
along a direction perpendicular to the axi4a direction of the suction ~ ~
MAY 2~ 70 nozzle 401) of the suction air passage 406. This adjustnment is an
effective process for keeping the dust suction performance of the suction
port 402 at a practically necessary |evel. Based on an _experinental 5
result, it wasMa38ReryarRed thradyust tife sacdessdind threaghatihe is 1/2 or nore,
the flow of air that |eaks through the exhaust air passage 407 into the

suction air paS¥55dCR0BOrS d¢ohPIhMERES e TG F&FOVETEeS Aiet $%hed to the
Sorformance. CERBE EBRpGHER COLABECdNy PETES THICHEEmMOR Jibar Sk
ConsUeted 1, e RO, 5B v s G B g 1
ot ur nodst ot neoaRer Eds Nk Saf3URR! 6O R E e s ne vy BT 7 [

shunted to theSﬁgg&%gnngkégaqug%agogetQ%gggrm%Q% %&ggﬁiuaperture 415. In

this case, air can very easi omth st air passage

407 to the suction gijh-RAHR0EHIG, ggif%%d 4y e JeeRy Finhf1& AHdods )

fl ows through the suction air passa 06. The suction nozzle 401 1tself is

in the form of yarh ghath¥ghY nhbper@diodnd thesidesidlas id aansiickeld am 25
such that its portion on the"side of the suction port 402 is further

t hi nned so tha&o@kés%?ﬂaihgaghQﬁohhau&ﬁﬁﬁbo@h@oeueéﬁart%@@% Q increase its
force. In spite 2 MAY 2002 71 of this, the air that is returned to the

suctioniport 4@RrbaghedHeedobnifgadtirt ¥ ndattel Povitgen .duahtie e sdlder esai d

| eakage of the air. Thus, the pressure of the air that is returned to the
suction port 482rcanbhecbsmatle bBoaeort Bananke thecbirmatpres S8r énofthiehe
suction air passage 406 that acts on the suction port 402. Accordingly, the
air returned twothe Suempoh3pbpt ad@2coadibg seclitekyrsudkéesi nno thiee
suction air passage 406, and at the same tine, sone of air to be recovered
10 can be preveated framebéBmgabdows diischrygrd thaought tde pootl ing2

w t hout being sucked into the suction air passage 406. Thus, dust on the

t o- be- cl eaned StPRUEE POEhNbBe sEhgrepftsiick&lei Algndscougked ad&6npanying

the aforementioned air circulation via the 15 suction nozzle 401.
15 the motor blower 31 through the conduit 67 and the

suction gap 68. This flow of air is indicated by
dotted-line arrows in FIG. 5.
If the quantity of dust in the filter 85 is so
small that the air passage resistance in the filter 85
20 is low when the outside air is sucked in the aforesaid
manner, the distal end opening of the conduit 67 is
closed by the cooling valve 48, so that a very small
quantity of cooling outside air that passes through the
orifice 48a of the cooling valve 48 is sucked into the
25 motor blower 31. 1In this state, the cooling fan 43 is
cooled mainly by air that is sucked into the motor

blower 31 via the dust chamber 33, while the electric



According to this nodification, noreover, the air that |eaks fromthe
bypass aperture 415 cannot be di scharged to the outside of suction nozzle
401. Accordingly, there is no possibility of the air blow ng 20 20aMAX 12682
dust on the to-be-cleaned surface C or blowi ng against a user's feet or
docunents on a desk or the |ike, thereby z;attering t he docunents. Further,
the bypass aperture 415 that forns the | edKing neans cannot be viewed, so
that the external appearance of the 25 suction nozzle 401 can be inproved.
Moreover, this enbodinment is not applied restrictedly to the illustrated

upr i ght vacuum gl gangk e ; of Q1N§§n§88§e62b§n<é LR P %A cifed {,0 vacuum

cl eaners of the canister type, various x

Accordingly, thgagueibQs mazzhs ﬁB%ogﬂerﬁeas yction nozzl'e 401 ¢ hat i s
connected to the cleaner body 2 means Of ‘a transit pipe, such as an

ext ensi on pi pe thatIE“Ethﬁégéﬂl%ét%E@%%u%%CEMOQH@ Bu&ﬂ§%§&ﬁ&ﬁﬂg
external exhaust air passage, or an air hose, and conmunicates Wt tﬁ]

notor bl ower 3gaitadthe @ﬁéeambepssgBgeoyégﬁsaﬁhbathaEhwaEh1%%:1@% 10
suction nozzle according to this enbodinment is provided with the exhaust

openi ng A0S f ofneif€asss| wakhnEh&eansrehbe BRERhBIAARLTRY BE ljRsat 86
astride the partition wall 404, thereby connecting the two air passages 406

and 407. |n thilse cA5PteB08®, othéhReghtit’Baprbeakizeoih theObubheopxlgagst air
passage 407 through the exhaust openi ng 40 along with the outside air,

can be sucked G&tbstMESeumaigadalrTnaséﬁgee406héndoﬁﬂﬁﬁql&h&dethergbn so
that the tenperature of the circulating air can be |l owered. 20 Further,

t his enbodi nemoved not appbs ediomssucht enlhy thet HéssaicahHedf the

"pi ckax"-shaped sucker that is suited for cleaning in a narrow place, and
may be al so appPndwit o6ad 9-epened, "asr tolacabedshy bwoadpkpehshaped sucker
that is attached to the notor blower 25 for internal connection when it is
requi rdd by t hel® ebi TG oplr atAeper®bnelyi nghaoeopdingGsutgddeoast, there
will be 2 0 MAY 2002 73 described a fifth enbodi nent of the present

i nvention. Accﬁ?cﬁ?&ﬁ?%)%%l%a@%%dﬁvﬁ%ﬁ%tl¢%aka§@ bheamptps plevent éd. by

di scharging part an exhaust, bl ast_ fromthe notor blower to the outside.
Thi s arr angengHt éﬁ@f?%ﬁﬁ% 3ir 1S sirbredueedzie Bhisnwappesrytheush type.

In FIG 24, 20 denotes a vacuum c| eaner that i
ectric motor section 41 and the air fan 42 of the

motor blower 31 are mainly cooled. Since the introduc-

15 tion of the cooling outside air is thus controlled in
accordance with the degree of accumulation of dust in
the filter 85, the temperature of the motor blower 31
can be restrained from increasing without regard to the
quantity of dust in the filter 85.

20 In the aforementioned cleaning operation, the
nozzle hole 132 through which the air that flows back
into the suction port 126 is blown off toward the
suction port 126 opens not downward but rearward, as
shown in FIG. 9. Accordingly, the air blown off from

25 the nozzle 132 toward the cleaning blades 104a is blown
off along the inner surface of the bottom wall 122a of

the main suction-nozzle section 103 that faces the



conprises a cleaner body 21 and a suction nozzle S30. The cl eaner body 21
is constructed in the same manner . as the first enbodi ment nentioned
before. In FIG 24, 10 like nunerals refer to portions that have their
respective counterparts in the first embodi ment, and a repeat ed 2de¥aYi782 on
is omtted. As shown in FIGS. 25 to 27, tq% suction nozzle 530 is provided
with a suction nozzle body 531. Formed in“15 front of the suction nozzle
body 531 is a suction chanber 534 having a suction opening 533, which
extends fromside to side along a base 532. A cleaning rotor 535 is | ocated

for Totalion 'l he sugkien charher 8340 the righiohand side of the

regi on behind the suction chanber 3 a turbime Cha

by a partitiOnsMBEEaﬁﬂ@alQngggﬁgﬁth%o5%iei%OL%%@€T$§H%§'§%f¥gég1éf]the

turbi ne chanber 536. An endl elt 540 is passed around a rotating shaft
538 of the turbhngthdf @B¢ds,r ehat kRg 38abh o339 o%s taﬁ%ﬁg tet%%'b”c%-% 3-r7°t or
ur

535. The cleaning rotor 535 is designed to rotate as t i ne

rotates. At thelbaskdobukliecsucti orheRgnkae 334, iBDLE@YRY into LAY 2apZ
74 a connecting pipe nmenber 541 is connected for rocking nmotion in the

vertical5di recshoniéhnopefing6)3sTheacenaeel bad ipigP®1@aERen 0241 i s conposed
of a suction connecting pipe 542 and an exhaust connecting pipe 543, 5 the

suction connecting pspehB4diandhube faveisi arovhdmiele 53¢ tGOHTWIEAtidEg Wi th
each other by neans of a suction air passage 544 that is fornmed in the
cl eani ng rot orit3%anFoet peeyehhedefhamsktunanngchyagnpitpehe48oand-t he
tur bi ne chanber 536 communi cate with the cl eaning rotor
cleaned surface C in an intersecting manner and
generating a turbulent flow, so that the circulating
10 air can be restrained from partially leaking out
through the gap between the to-be-cleaned surface C and
the bottom wall 122a.
Further, some of the air blown off through the
nozzle hole 132 is urged to pass through the suction
15 port 126 in its blowing direction and leak out through
the gap between the to-be-cleaned surface C and the
bottom wall 122a of the suction nozzle 10l1. Since the
width A of the rear-side bottom wall portion 122ab on
the lower-stream side with respect to the blowing
20 direction is much greater than the width B of the
front-side bottom wall portion 122af on the upper-
stream side with respect to the blowing direction,
however, the air resistance in the gap between the
rear-side bottom wall portion 122ab and the to-be-
25 cleaned surface C can be increased in proportion to the

greater width A. Thus, the leakage of the air through

the aforesaid gap to the outside can be restricted by



10 535 by neans of an exhaust air passage 545 that is fornmed in the

cl eaning rotor 535. connecting pipe 542 comruni cates the cleaner body 21 by
nmeans of a while the exhaust connecting pi pe 15 an exhaust chanbe20|Mﬁthw2
cl eaner exhaust pipe 562. The suction pith a dust chanmber in suction pipe
561, 543 communi cates with body by neans of an The partition wall 546 of
the turbine chanber 536 and a partition w48 547 that defines the suction
chanber S34 are provided with a hole S48, and the 20 turbi ne chanber 536
and the suction chanber 534 communicate with each other by neans of the
hole 548. A hole 550 is formed in a bottomwall 545A of the exhaust air
passage 545. Artleihatigeseanibel ®50 FesHefame’l- at a bottom 25 portion
behi nd t he suction chanber 534. The exhaust chamber 551 and_the exhaust air
passage 545 communi cB% S"eREHORAR PSEAER, KPORRBANST of thANABFELESBOlEA
plurality 2 0 MAY 2~ 7s of nozzle holes 553 for blowing off air toward
the floor surfab® RELIHETEHhRLPHH thR Fhr-clerned %uﬁ%%?%nq:vx%‘?‘t’ag 2 t hat

defines the exhgust chanber 551 Fu the bottomwal] 552 is provided
with a 5 rectanyiff & et Hig]a o TR ‘Ftds%GFJh?E Sllt‘?ached to

_EESl 3532?‘% Tf Sl auaﬁ%feé%aa"e”' > %«?ﬁ tﬁ FRESL 88 BRn Indh A0 60 ;“

mount ed on the 1 ttoom gD SEOTEq Tl S G0 40 fS%S%%.t%g%?éﬁg Y

pl ate portion }tgtes&tt@{g Efjﬁ dr_o%,lg tﬁerié’éséﬁéda”d 564
es o l1d pla

that are fornmed on the th ee ot her te portion 562 15

than the side oy i Gl tiesehafile Siyds SEMILSL. % 4 €1 5600 pén Aen of

or put on as it rocks around the shaft The ribs 563 and 4 are

| owered forward {4 ad kidensafd Rl w,z il si @eeark € PN 1Per1@sk part,
and a fixed gap is fornmed between the ribs 563 and 564. 20 ‘As shown in FIG

29, on tie ot hefidrarshcllatier ) ids b ok de Bs e | aidRsowsrp 09 wal | 557
of the exhaust chanber 551 that faces the opening S55 of the bottontmall

552, in a positiedkageowl the openf gy Soocwddhencidiebdt tbib6Pald DM2athe rib
566 is fitted in the 25 gap between the ribs 563 and 564 of the Iid 560,
and at the sanmnd nthe engdgs-dlwmanedisler fdcd e cah BH3fanché heraediisedle of
the rib 564. Further, the rib 567 engages
by causing the air blown off through the nozzle hole
132 to flow straight toward the suction opening 135.
15 As mentioned before, furthermore, the blast that passes
through the suction port 126 is very little, so that
the quantity of air blown against the cleaning blades
104a can be kept at a higher level. Accordingly, the
force (torque) to rotate the cleaning rotor 104 can be
20 enhanced by means of the air blown off through the
nozzle hole 132. Thus, the raking capacity for dust in
the to-be-cleaned surface C can be improved.
When the air is circulated for cleaning in the
aforesaid manner, the suction nozzle 101 is pushed or
25 pulled as it is moved in the longitudinal direction

along the to-be-cleaned surface C. When the suction

nozzle 101 is forced to advance during this movement,



Z 0 MAY 2002 76 the inside of the rib 564 of the Iid 560, so that the
opening 555 is closed up tight. Wen the |id 560 rocks around the shaft 561
of the lid 560, as shown in FIG 30, the ribs 563 and 564 of 5 plyepmhy o260
are di sengaged fromthe ribs 566 and 567, so that the opening 555 1I's
opened. Thereupon, the exhaust blast is di%charged rearward al ong the base
portion of the suction nozzle 530 fromthé openi ng 555. As shown in the
conceptual view of FIG 31, an 10 interconnector air passage 570 having the
exhaust chanber 551 and an interconnector air passage 580 having the

Lurbine chambel 53858 81580080, 0-Paral el ol SaER DL etgen e

suction chanber and eéxhadst pipe

7, o MR B VSRR VA 0t 109,

denotes a pair of rear rear part o

531 The fol | 0ph00)h5e2 RACHLRLHAN B KAS QRANA O 10f Qe UGl

nozzl e for vacuum cl eaner ing to the enbodi ment descri above. Wen

the notor bl ovepe3ioipeactuahed tArFake the &th%swoecaétflo%h%n%atesC@@er
negative, dust is sucked in together with air fromthe suction champer 534

of the sgicti onsgg1zi-g1hedy1231eadRdy2% ot R tdeslerand n@dl lqudke (SHeke@ iyt 0 the
dust chanber of the cleaner body 21 through the suction air passage 544,
suction connecsang phfiethd21iany sucthentpipe-28taned surface C
without pushing aside the dust. Thus, the seal roller
141 can be prevented from pushing the dust forward, and
never hinders the suction of the dust through the
10 suction port 126.

Since the seal roller 141, which rotates in the
aforesaid manner, is in contact with the to-be-cleaned
surface C, so that the seal roller 141 can be utilized
as a windbreak wall that is situated in that portion of

15 the gap between the to-be-cleaned surface C and the
bottom wall 122a of the suction nozzle 101 on the front
side of the suction nozzle 101 in the moving direction
thereof. Thus, the presence of the seal roller 141 can
prevent some of the circulating air run through the

20 suction port 126 from leaking out forward in the moving
direction of the suction nozzle 101 through the gap,
and any of the circulating air can never be blown off
ahead of the suction nozzle 101 that is forced to move.
Accordingly, lightweight dust on the to-be-cleaned

25 surface C situated ahead of the suction nozzle 101 that

is forced to move can be prevented from being blown

away. Since the seal roller 141 gets over the dust in



2 0 MAY 2002 77 On the other hand, the air in the dust chanber that is

di scharged as the motor blower 31 is actuated is discharged into t K0 MAY 2002
exhaust chanber. Further, the air discharged into the exhaust chanber is

di scharged 5 into the exhaust connecting pipe 543 of the suction nozzle
body 531 through the exhaust pipe 562. The air discharged into the exhaust
connecting pipe 543 is discharged into thesdurbine chanber 536 through the
exhaust air passage 545. Further, the air discharged 10 into the turbine
chanber 536 is sucked into the suction chanber 534 through the hole 548 of
the partition walls 546 and 547. Then, the turbine 537 is rotated by neans
of the air discis geibyesaid eannghi meoxgeidrer B85, dust thittuared nehsad
rotates in this manner, the cleaning 15 rotor 535 rakes up dust on a fl oor
surface Y. FurtQferthe reuGhoniineamke ekl nin the raningtdirechieBage 545 i s
di scharged into the exhaust chanber 551 through the hole 550 of the bottom
wal | 545A, and {hRFeRT RRBARUIRIPTMD THFKhdust BranbFt 50 RRZHl9wn 20
of f against the floor surface Y through the nozzle holes 5S3. The dust on
the floor surf Y9%% 1 ung up by the air that is blown off through the

nozzl e hal es 553, a t he ust and a|%4$ uc#ed into thﬁ igctlon chanber
534. Ther, the dust HES b %rlél ke net”b 28N NEEYUETS chabF®in the same

manner as afore qgﬂ t.he i.schar.ged frontthe dust chanbe into
t he exhaust cha er an mér}lcu ]tyeaonddhe 00‘1\}%?r Pt% essuec"t‘l on
nozzl e 530 is |J qﬁ@%!{ t i r s t he
shaft 561, so t ]teedrhe r'i'bs GAIEM?ILQ} %ell rgojfs’]georafié sen d from
the ribs 566 a 7 SN t
%@oﬁ?ﬂﬁéh ihd hﬁl&p% justecP)etgcgﬁe at nospher &

pressure in the exhaus er b1 is a

pressure. Accordi nlys dsr SREEG Rt 8 eRfLn erxtet@,f&ﬂ@flset xtléﬁscsw deeugh

t he nozzl e hol es 3is low Thus, the dust’ on th | oor surface Y Tannot

be scat tigr ed bméﬂ&&xwtt@@ﬁcﬁﬁeé%dﬁfa@@% HOWhofded hrigied he
nozzl e hol es 553 when the suction nozzle 530 is lifted. Since the lid 560

i's rocked in theticowdafed it tb e i Ohd idudtd GeadP)bar Adwd shaft
561 to be taken off, the exhaust blast fromthe opening 555 15 is
di scharged rearthar dcualainigm dfastheb Ik 0frdlersuctl s a windbreak wall
can be enhanced, and the dust situated ahead of the
suction nozzle 101 can be securely sucked in and
15 cleared without being blown away.
Since the seal roller 141 rotates with the dust in
its grooves 143, moreover, it can easily get over the
dust as it rotates. Besides, the seal roller 141
rotates with its ridges 142 in contact with the to-be-
20 cleaned surface C, so that it can more easily rotate
enjoying a great force to grip the to-be-cleaned
surface C. Accordingly, the seal roller 141 can be
securely prevented from slipping on the to-be-cleaned
surface C so that the suction nozzle 101 is forced to
25 move. Thus, the seal roller 141 can be securely

prevented from pushing the dust forward.

Further, the seal roller 141 is not attached to



nozzl e body 531. Since the area of the opening 555 is wi de, noreover, the
speed of ejection of the exhaust blast is so low that the dust on the fl oor
surface Y cannot be scattered. Since the exhaust blast is 20 dizohﬁpgqg,

t hrough the opening 555, furthernore, dust cannot collect on the I'id 5 5,
so that there is no possibility of coIIec% d dust preventing the lid 560
frombeing taken off or put on. Since the aressure in the turbine chanber
536 25 |l owers as the opening 555 is opened, on the other hand, the rotating
speed of the turbine 537 lowers, so that the rotating speed of the cleaning
rotor 535 | owe O, 79 ordi ngl y, e.cleaning.rotor 535 is
exposed when t%gesﬁggfaﬁ%§§z§82%8§0w9§3|?gFE%P%Tﬁ??aFEh?%?éfpﬁgﬁkver, si nce
the rotating s : C N @g t i S rqg.y 5 Idof; e fil oor
surface Y is tﬁgegﬁ%akgggf hg%cgr@pgtﬁgo%l{lfﬁé%ﬂ g,z(%p%eq%ill'e gflnttc%e téiéer pet

causes the |id.ga8P_Lt9qe! 8setk egi i oF n L hough
the lid 560 na§ bg %g?t ga??%aﬁyggpg%?ggg eﬁ&?%gégﬁ%@hé%FySgtéﬁafhe car pet.

However, the exRaygghchaaD8LcERdnlBoks KOB!, Rotihv@H, B%atha rdouklakageds
563, 564, 566 and 567 on the lid 560 and the top wall 557, so that the

speed ofsej ectbpnsemet Be exbBaystclhastingl ews,ofiff ahrQuahiheaneesl & hol es
553 can be kept at a given speed, and the rotating speed of the turbine 537

can be 15 al soskepl a@haatgtyesfsgaed. thatt hemaape whehouth®efingorrugukface Y
is the surface of a floor board or the like, the Iid 560 is in a half-open
state, so thatstbkedperdtofbejpLbwanaehyt vetdxhauinvbllaingbkown of f t hrough
the nozzle holes 553 lowers. Further, the 20 pressure in the turbine
chanmber 536 | oswbstasbiahaprohkemot ati ng speed of the turbine 537 | owers.
Thus, in the case of a floor board or the like that requires no raking by
means of the cl eani fijer preseb85inveationatisngospdddidaled ke tumebi ne 537

| oners, and 25 the speed of ejection of the exhaust blast blown off through
the nozZidl e holeRrEglt avsoulnweleanen aheordssgotoatber férssr the |ike that
requi res raking by neans 2 0 MAY 2002 80 of the cleaning rotor 535, the
rotating speede®podHeentr deper 6Bed| Abp¥asesndand ﬁﬂéospéégléﬁbéFe@Pion of

t he exhaust blast bl own off through the nozzle holes 553 also increases. In
thi s manner, tYEP?%Waﬁ%%@n%E%eﬂfoghg EABLELPKI AEPS3ZNEnYarheuspeEfess

ej ection of the exhaust blaét b] own of f through the_nozzle hol es 553 can be

adj ust ed accor RSt o RRROTYPRILY - t hRef FBEGF 180, PQzale 101 may be a

suction nozzle 101 that is connected to the cleaner
15 body 21 by means of a transit pipe, such as an
extension pipe that includes an external suction air
passage and an external exhaust air passage, or an air
hose.
According to the present invention, moreover, the
20 seal roller 141 may be provided behind the suction port
126 as well as in front of it. In the case where the
seal roller 141 is provided on either side of the
suction port 126 in the width direction thereof, the
dust on the to-be-cleaned surface to be blown away by
25 air leakage can be reduced.
In the case where the seal roller 141 has the

ridges 142 and the grooves 143 arranged alternately in



According to the enbodi nrent descri bed above, the 10 opening 555 is provided
with the lid 560, so that the opening 555 can be cl osed securely. HQM\EYAY. 2002
the lid 560 may be omitted so that the opening 555 can be closed directly
by the floor surface Y when the suction nozzle 530 is placed on the floor
surface Y. Although 15 the suction nozzle 530 described above is provided
with the turbine 537 and the cleaning rotd¥2535, it is to be understood
that the suction nozzle used need not always be provided with the turbine
537 and the cleaning rotor 535. 20 Although the lid 560 and the top wall
557 are provided indjvidually with the double ribs 563, 564, 566 according
to the enbodi mdrite FEIKGUYHRESH Rl FFRREIN Melt SrefuERE RPVIRRCY t h any
one rib each. The present invention is not ligpited to the 25 enbodi nents
descri bed aboveé ¥ %?%Ustl'beha‘?fg‘g%esan]dur}m?ﬁ i TR i BROYRS b3 ekt ed

therein without departing from.t scope qr spirit of the jnventiaqn. 20
MAY 2002 81 |nﬁi§ﬁ%cglt*h%i}1‘i}b°a‘b‘i Hﬁ?‘iﬁ%b%tﬂbi?é the (et Ieskdl T it on, as
descri bed abov,wf eéénguugglp ast fromthe notor bl ower can be securely
prevent ed from1eaking gut- Tt he suction 5 nozzle for vacuum cl eaner

desi gned ¢t o circuIaggrﬁgﬁiﬁﬁgﬁg?ttﬁgag&bggghéﬁkt gségg? @1g$g@€gr%%%:nished

with the sane. Accor ent dust cannot er ed,

ef fective cl eanifigGan P& & NS Ot s WS, FIRHT § % U é%r' |
applicability. 52 CLAINE 2 0 MAY 2002 7. 1h a [kl MR 02 o Lo

a vacuum cl eanghe Wi 1581 ZRp Lustrly EMHﬂc_ﬂg Hd  SHoKEsh IgbBY £

operation of a notor blower in the body of t s vacuum cl eaner through a
filter and carniRkioly GRAVNAMDLHELGAEMPH UL CIdTWAHHY e add run

t hrough said filter and discharged from said notor bl ower,

nozzle through the gap between the to-be-cleaned

10 surface and the suction nozzle. Accordingly, the dust
on the front side in the moving direction of the
suction nozzle can be prevented from being blown away,
and the fine dust on the to-be-cleaned surface is
prevented from being pushed aside. In consequence, the

15 dust on the to-be-cleaned surface can be sucked in
through the suction port easily and securely. Thus,
the suction performance for the dust on the to-be-
cleaned surface can be improved.

Further, the ridges and the grooves on the seal

20 roller facilitate the seal roller to fulfill its
function as a windbreak wall and make the rotation of
the seal roller easier. Accordingly, the seal roller
can be securely prevented from slipping on the to-be-
cleaned surface and pushing aside the fine dust on the

25 to-be-cleaned surface, whereby the suction performance

for the dust on the to-be-cleaned surface can be

improved.



novabl e al ong a to-be-cleaned surface, having a suction port opposite to
sai d to-be-cl eaned surface, and capable of sucking in said air terwqpﬁtgpz
suction port, the suction nozzle for vacuum cl eaner characterized Th at
said suction port has air |eakage preventing neans for preventing sone of
the air jetted through said nozzle hole fromthe gap between the suction
nozzl e and said to be-cleaned surface fronb®ei ng di scharged to the outside,
said air | eakage preventing nmeans includes a nozzle hole, formed in part of
inner wall vertical is wall surfaces defining the inside space of said
suction port and used to circulate and bl ow of f an exhaust blast fromsaid
nmot or bl ower, and a BefernipernewntpoFREd.okdranteldhotbesrenidl hA edge
portion around said suction port except the region near said nozzle hole,
wher eby the gafi®etweed t heSetRRd ofpe2drentngl t ket Breecet ehREa@NELPRace i s

screened. 20 2._ A suction nozzle for vacugn1c|eaner according to claim1,
wherei n sai d nd¥Z I HF L} sF 6% netil i ANdnt? of thReSPAheFOhbPT YEFPFEANIval |

surfaces defining the jnside space of said suctiogn port so as t e
directed toward Pﬁ??ﬁ#&ﬁs?rﬁW%éﬁ%%ﬁ?tsh§f%%éFt% d g%?dasﬁ?bﬁnogon?Bh for

[ th bet id 2 ' I the to-be- d
Sur face 1 1 or MR OUerE el bhol & aF BAL b0 USEEH o Shie2 BTE HEREgE port 1 on
d said ti t t th ' id.b ff t. 3. A
SUction nozzl o T VABLUMET SO SEbOrHTnG To B3I B 2 RnRrer FoRal o

nozzle 101 instead.
Although the aforementioned seal roller is not
provided, according to the present embodiment, air
10 jetted from the nozzle hole 132 runs against the
cleaning blades 104a and flows rearward along the to-
be-cleaned surface C to be sucked into the suction
opening 135, along with the cleaning blades. Accord-
ingly, the flow of the air jetted from the nozzle hole
15 132 cannot be disturbed in the suction port 126, so
that the air can be effectively prevented from leaking
out.
According to this embodiment, moreover, at least
the lower part of the suction opening 135 and the
20 nozzle hole 132 are substantially flush with each other,
as mentioned before, moreover, so that the air jetted
from the nozzle hole 132 is sucked straight into the
suction opening 135. Thus, the flow of the air cannot
be disturbed in the suction port 126, so that the air
25 can be effectively prevented from leaking out.
For other particulars than the points described

above, the second embodiment has the same construction



s nozzle hole is provided in the inner wall vertical wall surface on the

si de opposite froma connecting pipe nounting region for the connection of
sai d suction nozzle to the cleaner body. 4. A suction nozzle for Qgcpum 2002
cl eaner according to claim1l, wherein said ~o air |eakage preventing neans
includes a seal roller extending in a direction perpendicular to the noving
direction of the suction nozzle and rotatdil e in contact with said

t o- be-cl eaned surface, the seal roller being attached to said suction port
so as substantially to cover the full width thereof. i s 5. A suction
nozzl e for vacuum cl eaner according to claim4, wherein said seal roller is
| ocated on at la@dbtiunetifangntassitde Fliesi EmRrdingntpor tIn dEGDHT theand ont
and rear sides, in said noving direction.. 6. A suction nozzle for vacuum

cl eaner accordilify ttdedefianss, e} iF reieinIte RIS griis ded with
a plurality of _ridges and grooves, conti nuously extending jn the axi al
direction on tﬁ@”@hﬁi@ rﬁﬂﬂﬁ%F%WﬁHQRﬂnt%FPQ%F§i%ﬂuﬁh%n#%ﬁﬁ&le at t ached
to a vacuum cl eaner,, whi.ch sej zes, dust. by. ru&g@g&lair sucked in, by the

operation of aSHROSHMEHwerlt%h & MESIdP oo QFfe R T BEherS t hrough a
filter and carrieﬁﬁpu cl eaning by recovering and 2'0 MAY 2002 s:~
r

circul ati'ng t h& i n through said filter and di scharged from said notor

bl ower, novable alo elﬁc%ée)%fia%& Ci“fc';gf ,t31a]}/é ,ng?ﬁezsé‘%iff.@é)”

opposite to said to- surface, and capabl e sucking in said air

through the sugideon pid o SHNS SHHIAMNAZHYL (R HARMR oL RAN on.

characterized in that said suction
This is of a so-called canister type such that the

cleaner body and the suction nozzle are connected by
10 means of a flexible hose or the like. 1In this case, a
screen portion is formed around the suction port of the
suction nozzle, whereby air is prevented from leaking
out.
In FIGS. 13 and 14, 320 denotes a vacuum cleaner
15 body. The body 320 is provided inside with a dust
chamber 321, a motor blower 322 for adjusting the dust
chamber 321 to a negative pressure, and an exhaust
chamber 323 into which air is discharged from the motor
blower 322. The dust chamber 321 is fitted with a dust
20 filter 324, and a connecting section 331 of a hose 330
is removably connected to a connecting port 325 in the
body 320.
The hose 330 has a dual structure including an
exhaust hose 333 and a suction hose 334 fitted therein.
25 When the hose 330 is connected to the connecting port
325, the suction hose 334 communicates with the dust

chamber 321, and the exhaust hose 333 communicates with



port has a nozzle hole opening therein through which the exhaust air from
said notor blower in jetted and conprising air |eakage preventing 27@3py @i
preventing sonme of the air jetted through said nozzle hole fromthe gap

bet ween the suction nozzle and said to-be-cleaned surface from being

di scharged to the i o outside, said suction nozzle contains therein a
cleaning rotor including cleaning blades d&dai nst which the exhaust air from
said notor blower is blown; and said air |eakage preventing neans i ncl udes
a main suction-nozzle section having a suction port through which said

cl eaning bl ades are exposed to a bottomwall opposite to the to-be-cleaned
surface, a mai FheeExhamsdx e\ asasksele having ~ s a nozzl e hol e opposite
to said cleaning blades and provided in said nain suction nozzle section
with the nozzle hol & I QPRI RIRE 0333t RIRYIMA pdF tthe the width

direction thereof, and a main-section suction passage provided in said main
suction nozzl e %S &R HA ﬁb’sf i or{“bpéﬁi‘arﬂflfoégiwesé nmozzl e hol e

bei ng  ar 1 anged “EAAHALIAIS IR0 1O (TGt e A STl BB B0t o
id [ [ ' ' I ' |.ades f.l . al ' .
Co- be- of Sancd TPt A8 REFHTI eI B G VAR o et Bckr ding o

claim7, wherein th i dt f ower - streamsi de _botiom wal| portion)
situated on thé:glrng\/‘\’érk)-%ilt \ryggir%%c%%%$ﬁgﬂ{eé%r%qddg)l %hiér)les%%c to the

bl owi ng directigQRQfot B Aie Bgggwn of f from said nozzle hole, is greater
than the wi dth of an upper-streamside bottomwall portion, situated on the

upper - stream si de wiqlfy HREREUpdrhd ity B Qyd M4l 1L AR qbd Ry S@h th
grip section 335A and an operating section 335B. The
10 operating section 335B is provided with an operating
switch (not shown) for turning the motor blower 322 on
and off and setting the output.
The hand operating pipe 35, like the hose 30,
includes an exhaust pipe section 36 and a suction pipe
15 section 37 therein. The exhaust pipe section 36 and
the exhaust hose 33 are connected to each other, while
the suction pipe section 37 and the suction hose 34 are
connected to each other.
As shown in FIG. 14, the extension pipe 340 has a
20 dual structure including an exhaust pipe 341 and a
suction pipe 341 fitted therein. The exhaust pipe 341
is connected to the exhaust pipe section 336 of the
hand operating pipe 335, and the suction pipe 342 is
connected to the suction pipe section 337. The inside
25 diameter L1 of the exhaust pipe 341 is adjusted to
1.6 times as large as the inside diameter L2 of the

suction pipe 342. Likewise, the inside diameter of the



suction port between the upper- and | ower-stream side bottomwall portions,
5 said nozzle hole is located on the side of said upper-streamsid tton1
wal | portion, and said suction opening is |located on the side of Sgld AY 2002
| ower -stream side bottomwall portion. 9. A suction nozzle for vacuum

cl eaner according to claim7 or 8 wherein to said nozzle hole is designed
to project along said to-be-cleaned surfadéé. 10. A suction nozzle for
vacuum cl eaner according to any one of clains 7 to 9, wherein at |east the
| ower part of said suction opening is substantially flush with said nozzle
hole. 15 11. A suction nozzle for vacuum cl eaner according to any one of
claims 8 to 11exhAEFEi RipPei §erEirnsdSti @f &Lz hanseopegittdd® #iRPe thorein a
bl ast gui de curved al ong the outer periphery of said_cleaning rotor and
defining said Adif Qééﬂﬁéntéxﬁaésﬁlgﬁﬁ B&s $8FFSp &St ith® i1MSG unction with
the inner surface of sai tgﬁnaln suctiqn nozzl e se ui de

VIR CENAE A B RS A IS Py T il

h t | tt
ohi 2ﬁsse?'zresp33§?9§$ %‘dﬁﬁ‘?ﬁ& R T e 3‘# DHAT Ggpner
bl h d h f | d

over g the bady, ol Ll 75 YaguyTaleqner Uhough gl Lar and car i es

out cl eahing by recovering an circu at|ng e air run

through said fjlLt Et@gd |%ﬁgagg@qlghogb§%|%3qotor bl ower, novabl e along a

t o- be- cl eaned surﬁace aving a suctlon port “opposite to sald t o- be-cl eaned

surface, and capabl gy@f C%lfll(HéICQg_ g”p'ifb' 355|1r JdA O dREe HHd2N e 350

has a dual structure including an outer pipe 352 and an
inner pipe 353 fitted in the outer pipe 352. The outer

10 pipe 352 is connected to the exhaust pipe 341 of the
extension pipe 340, and the inner pipe 353 is connected
to the suction pipe 342. The inside diameter of the
outer pipe 352 is also adjusted to 1.6 times as large
as the inside diameter of the inner pipe 353.

15 The suction nozzle 350 is formed with a suction
chamber 356 that has a suction opening 355 (suction
port) in its base, the suction chamber 356 communi-
cating with the inner pipe 352 of the connecting pipe
351. Formed between an inner wall 350A and outer wall

20 350B of the suction nozzle 350, moreover, is a space
section 357 that communicates with the outer pipe 352
of the connecting pipe 351. A vertical wall surface
350C of the inner wall 350A is formed having a
plurality of nozzle holes 358 (blow-off ports) through

25 which air is blown against the floor surface, the
exhaust holes 358 communicating with the space section

357. The nozzle holes 358 are arranged on that side of



port, s the suction nozzle for vacuum cl eaner characterized in that said
suction port has a nozzle hole opening therein through which the exhaust
air fromsaid notor blower is jetted and conprising air |eakage2grgxenozng
means for preventing sone of the air jetted through said nozzle hole from
the gap between the suction nozzle and saigh t o-be-cl eaned surface from
bei ng di scharged to the outside, said suction nozzle conprises a suction
chanber having a suction opening in the base of the suction nozzle, a
suction air passage communicating with said suction chanber an exhaust air

passage communigat 548 tWohh ne3izd s Ualg ”%erﬁ #bq:l r
bl owi ng an exhaust bl ast aaal r?st t he S{Jb be- cl earfcgﬁisurfa aet é;lr

| eakage prevenghtBgchRans b@ckuge%dﬁhécgiﬁydﬁygg Fhanber for |ntrodu0|ng
t he exhaust blast from said exhaust air passage and bl owi ng t he exhaust

bl ast through said khewsekh iRer ichasel FRUSE RNt 1Y idk 4 1k 3y bot t om
wal | thereof an opening adapted to be cl osed by the to-be-cleaned surface

when sai d suct tommnnizheekswiltacetheordulshe chempeClIanest whd ARy tIW
openi ng bei ng designed so that the exhaust blast blown off 20 therefrom

cannot b2 bl ownhyagaanst ofheheoibaes paped 35ur,f suetibh pApeud4on nozzle for
vacuum cl eaner according to claim 12, wherein said suction nozzle conprises
a suction chanberthani pgra section 83&ni rad suchddmdesef 334 sihdilieon
nozzl e, a turbine chanber provided in the suction nozzle 2s and
comuni cati ng WheheshaussuehproherhdrBerf &he dadiynd220ottommuodatagedsf or  ~ f
f~AY 2002 s~ rotation in said suction chanber, a turbine |ocated for
rotation in savithuEhenguction chamber 356 by means of the exhaust
hose 333, exhaust pipe section 336, exhaust pipe 341,
10 outer pipe 352 of the suction nozzle 35Q, space section
357, and nozzle holes 358.
The nozzle holes 358 are directed toward the other
or inside vertical wall surface 350D that faces the
vertical wall surface 350C, and extend substantially
15 horizontally so that exhaust gas can be blown off along
the floor surface as an object of cleaning.
A lip 360 (screen portion) for screening the gap
between the suction nozzle 350 and the floor surface is
formed over the whole area of an edge portion 359
20 around the suction opening 355 except the region (front
part of the suction port) near the nozzle holes 358.
According to this embodiment, the lip 360 is formed of
a soft plastic, and the basal part of the lip 360 is

embedded in the edge portion of the suction opening 355

25 of the suction nozzle 350. The lip 360 protrudes from
the rear part and left- and right-hand parts of the

suction nozzle 350, and the height of its projection is



chanber and capable of rotating to rotate the cleaning rotor, a suction air
passage conmunicating with said suction chanber, and an exhaust air, passage
comuni cating with said turbine chanber, said air said suction air aﬁﬁb
and s a dust chanber of the cleaner body being nade to comunicate with
each other so that air in the suction chanber can be sucked into the dust
chanber, the exhaust side of the cleaner bb8ly and said exhaust air passage
bei ng made to conmuni cate with each other so that air discharged fromthe
exhaust side can be run into the turbine chanber to rotate the turbine and
that the air in the to turbine chanber can be sucked into the suction
chanber, wher ebsubsieantialky ciheusamedas 1ghain gficai painogz| solbergadbium

cl eaner according to claim 12, which further conprises a swingable lid for
closing said o ey the frenbapapt @bptld sechronsneuelen3d-cl ose said
openi ng when said suction nozzle is placed on the to-be cleaned surface and
to be taken of f whenAtRBOWgRtTha FEE9FR Pr&épar Afedormsrh Pheth8- béPcl eaned
surface. 15. A suctjon nozzle for vacuum cl eaner according to claim 14,
wher ei n one 20 T10 ebndhts STRIGHISRE sof dOBEERI 95 SHEL SEREPFF TRY be
surround by double.ribs nd the other js surrounded b rib.in posed
ot ween the oI 19 S8 e dradt hertfof 1A PRESe 2f Fofolthes 6

bet ween the do e I] when the lid'is p on,and that the other,rib is
Cemoved 1rom bentbert e dotet £ Y \BePEYRESH P & PARBAT O EhaR, S

= TPY 272.SS ype height of projection of an edge portion 359A

between the pair of rollers 361, 361 on the floor
surface side is less than that of edge portions 359B on

10 which the lip 360 is formed. By doing this, the edge
portion of the suction nozzle 350 can be formed so that
the gap between the edge portion 359A at the front part
of the suction nozzle 350 and the floor surface is
wider than the gap between each edge portion 359B and

15 the floor surface when the suction nozzle 350 is held
against the floor surface.

The following is a description of the operation of

the vacuum cleaner of the embodiment described above.
When the motor blower 322 is actuated to make the

20 pressure in the dust chamber 321 negative, dust is
sucked in together with air from the suction chamber
356 of the suction nozzle 350, and the dust and air are
sucked into the dust chamber 321 of the body 320
through the suction pipe 360.

25 When the motor blower 322 is actuated, on the
other hand, the air in the dust chamber 321 is

discharged into the exhaust chamber 323. The air



16. A vacuum cl eaner conprising a cleaner body having a notor bl ower
therein and a suction nozzle according to any one of clains 1 to 15. 17. A
vacuum cl eaner according to claim 16, wherein said vacuum cl eaner QSMEfqu
an upright type such that said cleaner body and said suction nozz? are
connected directly to each other. 18. A vacuum cl eaner according to claim
16, wherein said vacuumcleaner is of a ca&t ster type such that said

cl eaner body and said suction nozzle are connected by neans of a flexible
hose. .Ae. AR AFR Ay,.A y. AU R ALy. AL. A; &. AR AyR AR A

?. A9e. Ae. A Aae. Aae. Ae. ANR A . Ae. A R A(?. Ayy. A . AL?. Af?. AaR Afy. A AfR A

R A(R Ae. Ay. Ae AA&cha Ty enlS A8 Ad1eA ekl u sl e ey B | igs- il a sy JADEC ASe. A
U.ASSQ.Ay.A(Le.A@y.A,e“A‘.Atuy.AN,e.AS.A@DAe.A@uy.A.Sy.ASL.Ae.Ae.ey.Af@pﬁdf
y. A Af & Ay?. A the3ysumtion [ahambent &35  tArasrh Adie resragt jhase 333,

{vpkfa\ W ca] ca] ca] ca] cal] ca] ca] ca] ca ca]ca]ca]ca]ca]ca}ca]ca]ca]ca]ca]ca]ca
] ca] cal] ca] caUjeedlas|tc 438 Rt RAdb rexhaust pipe 341, outer pipe

cdi j{vql gb] X]] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] caPdadaltdq ééﬁ%%]’l%ﬂzgﬁ (%@0 T Sgace section 354' did
aln!'{vql b]X]]EﬁJC ]c§%§? caJ cal cal.cal cal,ca] ca] ca] ga] ¢a] cal cal cal ca] cal] ca]
ca] ca] ca%ca] ca (,zzf]qfa] eJc""a] 'ca]%&]%a! 1§ |3 ASAE A e
eyttt 88k T S(\U (_Ld( - - .1/ 1ztoid ZU calcalc caggf (:L% a] ca]
ca] ca] ca] ca] cad'¢ lé’g‘]vgg]aé‘%%?aﬁcsae] ccd]rccé'\]jacta Sc’a%]ﬂaat] ¢4l ’caﬁqiea]ac (;agal]céca (%C:a] ca]
cal 133%$3' 34506x%78 Qv . .

=G=>>%$>) >, >d>>)>g‘zl?%§'@ﬁﬁ osjué: t[l\ﬂr] cca}]aénﬁecraﬁcSaﬁ coaﬁ ctal']‘ecaﬁ%caﬁlcoar] cr%ﬂzcza][j caljcalc
a]J ca] ca] ca]cal G lca %ﬁ%ﬁﬁ] aﬁ]ﬁ{F ](ﬁsé . 8] caU] ca] ca! @®#AB
BHBBBBCTCCCCCCBEbﬁzﬂjﬂ i #& 3%%gb ﬁﬁéﬁﬂﬂca]ca]ca]ca]ca]ca]ca
] ca] ca] caU] ca] ca] calgahaalcalonl calsdd sal s saisal sal el cal al sat cadgal cal

ca! f Ni NOYPP;
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ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca]c
a!) codwd| ddef OR\UbBtdridially horizontally, and the gap between the

front part of the suction nozzle 350 and the floor
surface is wide. Accordingly, the suction nozzle 350
can be prevented from forcing out dust in front of it
15 as it is moved forward to collect the dust. Moreover,
air cannot be blown off from the suction chamber 356 to
the outside of the suction nozzle 350, so that the dust
cannot be scattered.
Furthermore, the circulating blast blown off
20 through the nozzle holes 358 flows along the floor
surface (object of cleaning), so that the force to
separate dust that adheres to the fibers of tatami mats
or a carpet increases, thus improving the effect of
dust collection. In consequence, load on the drive
25 motor can be lightened.
According to the present embodiment, moreover, the

lip 360 may be provided on the front edge portion in
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to an air-circulating vacuum cleaner.

If necessary for cleaning operation, the
interconnector pipe 28 is fitted with a pickax-shaped
suction nozzle 401 (illustrated) in place of the

5 aforesaid floor-brush-type suction nozzle. This
removable suction nozzle 401, which is suited for
cleaning in a narrow place, for example, is formed of a
plastic pipe, and includes a suction port 402 movable
along the to-be-cleaned surface C, connecting end

10 portion 403, partition wall 404, and exhaust opening
405 as leaking means.

The suction port 402 opens obliquely in the distal
end of the suction nozzle 401. The connecting end
portion 403 is formed of the proximal end portion of

15 the suction nozzle 401 on the side opposite from the
suction port 402. The suction nozzle 401 can be
attached to the interconnector pipe 28 by removably
fitting the end portion 403 into the interconnector
pipe 28. By pulling the suction nozzle 401 toward the

20 suction port 402, moreover, the engagement can be
canceled so that the suction nozzle 401 is disengaged
from the interconnector pipe 28.

That portion of the suction nozzle 401 near the
suction port 402 is thinner than the portion near the

25 connecting end portion 402, so that the suction nozzle

401 can be easily inserted into a narrow place to be

cleaned. The partition wall 404 axially extends from
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the inside of the suction nozzle 401 is formed of a
suction air passage 406 and an exhaust air passage 407

that are divided from each other. The partition wall

404 has a length shorter than the overall length of.the

suction nozzle 401, and its lower end does not reach

the oblique suction port 402, so that the two air

passages 406 and 407 communicate with each other at the

suction port 402. As shown in FIG. 21(B), the

- partition wall 404 has a fitting groove 404a in its

portion on the side of the connecting end portion 103.
When the connecting end portion 403 is fitted in the
interconnector pipe 28, it is removably fitted in the
diaphragm 28c of the pipe 28, whereby the state of
connection of the suction nozzle 401 to the
interconnector pipe 28 can be stabilized, and the two
air passages 402a can be divided securely.

The exhaust opening 405 is formed in the outer
peripheral wall of the suction nozzle 401 so as to be
located in a position at a distance from the suction
port 402, and preferably closer to the connecting end
portion 403. The opening 405 connects the exhaust air
passage 407 to the outside of the suction nozzle 401.

Besides, the exhaust opening 405 is provided in a

manner such that air that leaks therefrom into the
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surface C. According to this embodiment, therefore,
the exhaust opening 405 is located in a selected
position closer to the connecting end portion 403, as

5 mentioned before. Further, the exhaust opening 405 is
provided in an upper wall portion such that it never
faces the to-~-be-cleaned surface C when the suction port
402 is in contact with the to-be-cleaned surface C. 1In
order to enhance the effect to prevent blowing against

10 the surface, furthermore, a guide 408 is provided near
the exhaust opening 405. In the case where the guide
408 is provided in this manner, the exhaust opening 405
may be provided in any position without being limited
to the aforesaid location.

15 The guide 408 may be designed to project at right
angles to the aforesaid outer peripheral wall from
under the exhaust opening 405. In a preferred example,
however, the guide 408 is provided having a curved
surface such that it extends upward to be downwardly

20 convex from the lower edge of the exhaust opening 405,
both sides of the guide 408 being continuously closed
by the outer peripheral wall. Thus constructed, the
guide 408 can guide air that is leaked from the exhaust
opening 405 along the curved surface downward, that is,

25 in the upward direction to go away from the to-be-
cleaned surface C.

The upright vacuum cleaner fitted with the suction
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used in cleaning in a manner such that the handle 27 is

held with the pulled-out feeder cord 81 from its cord
reel 32 connected to the power supply, the motor blower

5 31 is operated as the cleaner body 21 is moved, the
whole cleaner is tilted to allow the suction nozzle 401
to be inserted into a narrow place, and the tilted
suction port 402 is moved along the to-be-cleaned
surface C in the narrow place.

10 In this cleaning operation, the air fan 42 and the
cooling fan 43 of the motor blower 31 are rotated
simultaneously. Accordingly, air that contains dust is
sucked in through the suction port 402 of the suction
nozzle 401 by a sucking action that is caused as the

15 air fan 42 rotates. This air is delivered to the first
interconnector pipe section 28a of the interconnector
pipe 28 through the suction air passage 406. There-
after, the air is sucked into the filter 85 in the dust
chamber 33 through the internal suction air passage 89.

20 Since the air sucked in along this course of suction
passes through the filter 85, dust in the air is seized
by the filter 85 in the meantime.

The air run through the filter 85 and the filter
86 just behind it flows through the suction gap 68 just

25 behind the filter 86, and is sucked into the air fan 42

through the blast inlet 44a of the motor blower 31.

The air is discharged from the outlet of the air fan 42



111 (" 109 ()-!("10%r& ()-10% & ()-3 !pl0% & ()-3 110%\ \& ()-3 110%\
V& ()-3 i GHHHHHHHHI 1 S1 11| s" 10%&' () - F&10% 0& () - f &910% 0& () - 1(%\\ 10\\
10\\ ! Og#10%\ & ()-s! 0g#10% \ \ & ()-sl JIKK] LL}[ 9r S1

11| 1 L*#1098#8#& () - g! #10%00& () - M #109%& ()-M ni'10% o0& ()-!1m'10%

& ()-5"10% 0& () - LRUMWNWAXNYNF Nzl ~P1 18109 0& ()- 10 ~ 10 10 15#10%
& ()-15#10%:"': & ()-3.10% 0& ()-!L*#10% 0*8& () - gf Ni NOOOPYPPz[ <"P1
1&n1109% 0& () - L#109% 0& ()-!L#109%& ()-!s"109%& ()-m !s"10%0& ()-m

F&109% 0& () - P- Q QR8RSSS}H[ 9+1 10 o o! / #10% o

08 () L1 #10%0J08 ) £ 1691A0% 16n) cR! §3L181EaEL LRELOYEY (mb 10%

ol I YM 10988& (J:iehdPGbadal) - pRYE&s (LnESQYh&Lhy- E&HAUSE Gberture 60,
and is discharged from electric motor section 41
through the exhaust port 65 of the exhaust nozzle 47.

5 The air discharged in this manner, that is,
exhaust gas from the motor blower 31, is discharged
into the second interconnector pipe section 28b of the
interconnector pipe 28 after passing through the
internal exhaust air passage 71, so that the exhaust

10 gas is returned to the suction port 402 through the
exhaust air passage 407 of the suction nozzle 401. At
the same time, the exhaust gas, returned to the suction
port 406 in this manner, is recovered and circulated in
the aforesaid course of suction that includes the

15 suction air passage 406, which communicates with the
suction port 402, as an inlet. As the air is thus
circulated, the dust and the like on the to-be-cleaned
surface C in a narrow place are also recovered in the
course of suction. The flow of air in the suction

20 nozzle 401 is indicated by solid-line arrows in
FIGS. 19 and 21(B).

Since most of the exhaust gas is circulated
without being discharged to the outside, the dust and
the like cannot be blown off to the outside by the

25 exhaust gas. Moreover, the discharge of operating
sounds of the motor blower 31 that propagate in the

exhaust gas, and more specifically, blowing sounds
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5 Furthermore, the suction nozzle 401 is attracted to the

to-be~-cleaned surface C less frequently, so that the
suction nozzle 401 can be moved more easily.
Since the cooling fan 43 is rotated simultaneously
during cleaning operation, the outside air is sucked
10 in correspondingly from outside the cleaner body 21
through the cooling air intake port 64. This outside
air subjects the stator 54 and the armature 55 in the
motor frame 53 to air-cooling as it circulates in the
motor frame 53, and is discharged through the cooling
15 exhaust port 66. Thereafter, the air is sucked into
the motor blower 31 through the conduit 67 and the
suction gap 68.
If the quantity of dust in the filter B85 is so
small that the air passage resistance in the filter 85
20 is low when the outside air is sucked in the aforesaid
manner, the distal end opening of the conduit 67 is
closed by the cooling valve 48, so that a very small
quantity of cooling outside air that passes through the
orifice 48a of the cooling valve 48 is sucked into the
25 motor blower 31. In this state, the cooling fan 43 is
cooled mainly by air that is sucked into the motor

blower 31 via the dust chamber 33, while the electric
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the filter 85, the negative pressure in the suction gap
68 is also raised. Therefore, the cooling valve 48 is
moved to a position such that the distal end of the
conduit 67 is opened. Accordingly, the cooling outside

10 air is sucked in large quantities into the motor blower
31. As the outside air is introduced in this manner,
the electric motor section 41 and the air fan 42 of the
motor blower 31 are mainly cooled. Since the introduc-
tion of the cooling outside air is thus controlled in

15 accordance with the degree of accumulation of dust in
the filter 85, the temperature of the motor blower 31
can be restrained from increasing without regard to the
quantity of dust in the filter 85.

Since the suction nozzle 401 has the exhaust

20 opening 405 that connects its outside and the exhaust
air passage, some of the air that is returned to the
suction port 402 via the exhaust air passage 407 is
discharged into the atmosphere through the exhaust
opening 405 during the aforementioned cleaning

25 operation. The suction nozzle 401 itself is in the

form of a relatively thin rod, and besides, has a

construction such that its portion on the side of the
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-zz[PE: 0!l 10\returned to the suctlon port 402 is reduced in quantity

5 and in vigor as some of the air is leaked into the
atmosphere through the exhaust opening 405. Thus, the
pressure of the air (exhaust gas) that is returned to
the suction port 402 can be made lower than the suction
pressure of the suction air passage 406 that acts on

10 the suction port 402.
Since the pressure difference in the suction port
402 can be secured in this manner, the air returned to
the suction port 402 can be securely sucked into the
suction air passage 406, and at the same time, some of
15 air to be recovered can be prevented from being blown
off around the suction port 402 without being sucked
into the suction air passage 406. Thus, dust on the
to-be-cleaned surface C can be securely sucked in and
cleared accompanying the aforementioned air circulation.
20 Further, the air that is leaked through the
exhaust opening 405 due to the aforesaid pressure
difference is discharged in the direction to move away
from the to-be-cleaned surface C, guided by the guide
408, immediately after the leakage, so that air E (see
25 FIG. 19) that leaks out through the exhaust opening 405

cannot be blown against the to-be-cleaned surface C.

Accordingly, there is no possibility of the dust on
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10 10 | the to-be-cleaned surface C being blown away by the
aforesaid air discharged into the atmosphere and
hindering the cleaning, so that the dust on the to-be-
cleaned surface C can be securely sucked in and cleared.
5 FIGS. 22 and 23 show another modification of the
suction nozzle according to the fourth embodiment.
This modification is constructed basically in the same
manner as the aforesaid one. In FIGS. 22 and 23, like
numerals refer to corresponding portions, and a
10 repeated description is omitted. The following is a
description of different arrangements only.

This modification is leaking means for reducing
the quantity and force of air to be returned to the
suction port 402. It is provided in place of the

15 aforesaid exhaust opening that forms the aforesaid
leaking means.

More specifically, the partition wall 404 is
provided with a bypass aperture 415 for use as leaking
means for leaking air from the suction air passage 406

20 into the exhaust air passage 407. Preferably, the
bypass aperture 415 is located close to the connecting
end portion 403 lest it influence a current of air
sucked in through the suction port 402. Moreover, the
opening area of the bypass aperture 415 is adjusted to

25 1/2 or less of the cross-sectional area (sectional area

across the bypass aperture 415 and along a direction

perpendicular to the axial direction of the suction
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practically necessary level. Based on an experimental
5 result, it was ascertained that if the aforesaid area
ratio is 1/2 or more, the flow of air that leaks
through the exhaust air passage 407 into the suction
alr passage 406 is so high that the current of air
returned to the suction port 402 lessens considerably
10 to lower the dust suction performance. Other
components including ones that are not shown are
constructed in the same manner as their counterparts
mentioned before.
In cleaning operation with the suction nozzle 401
15 according to this modification connected in the manner
shown in FIG. 22, some of the air returned to the
suction port 402 through the exhaust air passage 407 is
shunted to the suction air passage 406 through the
bypass aperture 415. 1In this case, air can be leaked
20 very easily from the exhaust air passage 407 to the
suction air passage 406, aided by the force of the air
that flows through the suction air passage 406.
The suction nozzle 401 itself is in the form of a
relatively thin rod, and besides, has a construction
25 such that its portion on the side of the suction port

402 is further thinned so that air that reaches the

suction port 402 tends to increase its force. 1In spite
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in quantity and in vigor due to the
aforesaid leakage of the air. Thus, the pressure of
the air that is returned to the suction port 402 can be
5 made lower than the suction pressure of the suction air
passage 406 that acts on the suction port 402.

Accordingly, the air returned to the suction port
402 can be securely sucked into the suction air passage
406, and at the same time, some of air to be recovered

10 can be prevented from being blown off around the
suction port 402 without being sucked into the suction
air passage 406. Thus, dust on the to-be-cleaned
surface C can be securely sucked in and cleared
accompanying the aforementioned air circulation via the

15 suction nozzle 401.

According to this modification, moreover, the air
that leaks from the bypass aperture 415 cannot be
discharged to the outside of suction nozzle 401.
Accordingly, there is no possibility of the air blowing

20 away the dust on the to-be-cleaned surface C or blowing
against a user’s feet or documents on a desk or the
like, thereby scattering the documents. Further, the
bypass aperture 415 that forms the leaking means cannot
be viewed, so that the external appearance of the

25 suction nozzle 401 can be improved.

Moreover, this embodiment is not applied

restrictedly to the illustrated upright vacuum cleaner,



10\\ 10\\1g}~<Bl 10\\!!'1m'109B8& ()- / 10% & ()-$"10% & ()-Z '$"10%=& ().-Z
"L10% & ()-!1nt 10988& ()- @uS40\ 1 10% & ()-z!s ! 10UCCE () - zF10% 3& WY %
0& ()- 1033 1033 1033!1m'10983& ()- | EptzXuS40\ Y("10% & ()-!'Y("10% o
0& ()-!'$L!'10%00& ()-"10% o0& ()-!I#10%&' ()--!I#10%0& ()--
r S40\ Y10%4& () -f &10%4& ()- 10'0' o 10'0' 0
10' 0' 0!'s910% 0' 0&' ()-/"10% & ()-g!/"10%Wo%' ()-gTl}[<r S40\ #10%4& ()-Y
PH#109HHE () -Y 3109%4& () -!'[m'10% [ & () -C dm 10%cdc& ()-C
10%4&' () -1 &I "P10%&10% & ()- 10 10
10! /£ #109& ()-t!/f#10%H& () -ty&#10%4& ()-g! y&#10%& () - g} "< "P10% #10988& ()
-yYm' 10% & () - land' 1eeede (lse Bpplsigd -9 nEcomg’ (Jel8 09w ' the ABCD} [ M?10
1088 1088 1088! <(#10988& ()-!<(#1098 8 .
& ()-1<(#1098. Tagitesptymey HANANBYRS /) -JMBIJUAVELEther types.
Accordingly, the suction nozzle 401 may be a suction
nozzle 401 that is connected to the cleaner body 21 by
5 means of a transit pipe, such as an extension pipe that
includes an external suction air passage and an
external exhaust air passage, or an air hose, and
communicates with the motor blower 31.
In the case where the outer peripheral wall of the
10 suction nozzle according to this embodiment is provided
with the exhaust opening 405 for use as leaking means,
the opening 405 may be located astride the partition
wall 404, thereby connecting the two air passages 406
and 407. In this case, some of the air that leaks out
15 of the exhaust air passage 407 through the exhaust
opening 405, along with the outside air, can be sucked
into the suction air passage 406 and circulated therein,
so that the temperature of the circulating air can be
lowered.
20 Further, this embodiment is not applied
restrictedly to the so-called "pickax"-shaped sucker
that is suited for cleaning in a narrow place, and may
be also applied to a so-called "circular brush" or a
pipe-shaped sucker that is attached to the motor blower
25 for internal connection when it is required by the

cleaning operation.

Referring now to FIGS. 24 to 31, there will be
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comprises a cleaner body 21 and a suction nozzle 530.

The cleaner body 21 is constructed in the same manner

as the first embodiment mentioned before. 1In FIG. 24,

10 like numerals refer to portions that have their
respective counterparts in the first embodiment, and a
repeated description is omitted.

As shown in FIGS. 25 to 27, the suction nozzle 530
is provided with a suction nozzle body 531. Formed in

15 front of the suction nozzle body 531 is a suction
chamber 534 having a suction opening 533, which extends
from side to side along a base 532. A cleaning rotor
535 is located for rotation in the suction chamber 534.
On the right-hand side of the region behind the suction

20 chamber 534, a turbine chamber 536 is defined by a
partition wall 546, and a turbine 537 is located for
rotation in the turbine chamber 536. An endless belt
540 is passed around a rotating shaft 538 of the
turbine 537 and a rotating shaft 539 of the cleaning

25 rotor 535. The cleaning rotor 535 is designed to
rotate as the turbine 537 rotates.

At the back of the suction chamber 534, moreover,
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connecting pipe 542 and an exhaust connecting pipe 543,

5 the suction connecting pipe 542 and the suction chamber
534 communicating with each other by means of a suction
air passage 544 that is formed in the cleaning rotor
535. Further, the exhaust connecting pipe 543 and the
turbine chamber 536 communicate with the cleaning rotor

10 535 by means of an exhaust air passage 545 that is
formed in the cleaning rotor 535. The suction
connecting pipe 542 communicates with a dust chamber in
the cleaner body 21 by means of a suction pipe 561,
while the exhaust connecting pipe 543 communicates with

15 an exhaust chamber in the cleaner body by means of an
exhaust pipe 562.

The partition wall 546 of the turbine chamber 536
and a partition wall 547 that defines the suction
chamber 534 are provided with a hole 548, and the

20 turbine chamber 536 and the suction chamber 534
communicate with each other by means of the hole 548.
A hole 550 is formed in a bottom wall 545A of the
exhaust air passage 545.
An exhaust chamber 551 is defined at a bottom
25 portion behind the suction chamber 534. The exhaust

chamber 551 and the exhaust air passage 545 communicate

with each other by means of the hole 550. A plurality
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of nozzle holes 553 for blowing off air toward the
floor surface are arranged on the front side of a
bottom wall 552 that defines the exhaust chamber 551.
Further, the bottom wall 552 is provided with a
5 rectangular opening 555, and a swingable lid 560 is
attached to the opening 555. The area of the opening
555 is considerably greater than the gross area of
nozzle holes 553.
As shown in FIG. 28, the lid 560 includes a shaft
10 561, which extends from side to side and is rockably
mounted on the bottom wall 552 on the front side of the
opening 5t55, a lid plate portion 562 mounted on the
shaft 561, and double ribs 563 and 564 that are formed
on the three other sides of the lid plate portion 562
15 than the side on which the shaft 561 is mounted. The
lid 560 is taken off or put on as it rocks around the
shaft 561. The ribs 563 and 564 are lowered forward
(toward the shaft 561) with distance from the rear part,
and a fixed gap is formed between the ribs 563 and 564.
20 As shown in FIG. 29, on the other hand, double
ribs 566 and 567 are formed on a top wall 557 of the
exhaust chamber 551 that faces the opening 555 of the
bottom wall 552, in a position around the opening 555.
When the l1id 560 is on, the rib 566 is fitted in the
25 gap between the ribs 563 and 564 of the 1lid 560, and at
the same time, engage the inside of the rib 563 and the

outside of the rib 564. Further, the rib 567 engages
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When the 1lid 560 rocks around the shaft 561 of the
lid 560, as shown in FIG. 30, the ribs 563 and 564 of
5 the 1lid 560 are disengaged from the ribs 566 and 567,
so that the opening 555 is opened. Thereupon, the
exhaust blast is discharged rearward along the base
portion of the suction nozzle 530 from the opening 555.
As shown in the conceptual view of FIG. 31, an

10 interconnector air passage 570 having the exhaust
chamber 551 and an interconnector air passage 580
having the turbine chamber 536 are arranged in parallel
with each other between the suction chamber 534 and the
exhaust pipe 543.

15 Numeral 555 denotes a pair of rollers on the front
side of the suction nozzle body 531, and 556 denotes a
pair of rear wheels at the rear part of the suction
nozzle body 531.

The following is a description of the operation of

20 the suction nozzle for vacuum cleaner according to the
embodiment described above. When the motor blower 31
is actuated to make the pressure in the dust chamber
negative, dust is sucked in together with air from the
suction chamber 534 of the suction nozzle body 531, and

25 the dust and air are sucked into the dust chamber of
the cleaner body 21 through the suction air passage 544,

suction connecting pipe 542, and suction pipe 561.
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discharged into the exhaust connecting pipe 543 is
discharged into the turbine chamber 536 through the
exhaust air passage 545. Further, the air discharged
10 into the turbine chamber 536 is sucked into the suction
chamber 534 through the hole 548 of the partition walls
546 and 547. Then, the turbine 537 is rotated by means
of the air discharged into the turbine chamber 536. As
the turbine 537 rotates in this manner, the cleaning
15 rotor 535 rakes up dust on a floor surface Y.
Further, the air discharged into the exhaust air
passage 545 is discharged into the exhaust chamber 551
through the hole 550 of the bottom wall 545A, and the
air discharged into the exhaust chamber 551 is blown
20 off against the floor surface Y through the nozzle
holes 553. The dust on the floor surface Y is flung up
by the air that is blown off through the nozzle holes
553, and the dust and air are sucked into the suction
chamber 534. Then, the dust and air are sucked into
25 the dust chamber in the same manner as aforesaid, and
the air is discharged from the dust chamber into the

exhaust chamber and circulated.



10 10! Sy/ #109%&' ()-! Sy/ #109%& ()-f' #109%& ()-!f' #10%&' ()-!N

-#109& ()-7788D8899r P. 4! Y#109%&' ()-!|"10%& ()-!H9"10%\ & () - 20 MAY 2002

NON & ()-YI0O%N & ()-&10% & ()- 109: M

; <<k=zX6. 4!/ #10900& ()-s!/#10%\ & ()-sF("10%4& ()-!'F("10%\ & ()-! Y#109%& ()

-L(Y#10%\ & () - k=l =men={ =~==Y>3$?xV4! | ns" 10%0& () - H ns" 109%& ()-HL0% o0& ()-3

&10% o0& () - @&L10% o0& ()- 1000 1000 1000$?¥® @AKASBNB} [ <xV4!!n-"10% & () -

1-"10%0%& ()- ,10% o0& ()-!"10%0& ()-!"10%& ()-

310% o&' () -nBBBBBBB! CYCuV7!! " f310%&' ()- 10%& ()-10%& ()-%$10%& ()- 10'0'o0

10'0' o 10'0' 0! 9

10% o' 0& () - YCnCCCDZDh&xBLha ! $ud Bid0ugo£31¢ 1938 {5-1108@4¢) ad08Bo¢h- 9910%&

()- F ,10% ()-j DDDDECE| EAEUV7!'! " f 3LY" 10%& () - Ly

109&' ()-910%' (HIG 103 (Yhe 100&’ F60 " Novkes (§rdoEEFFHREGRIEINT561f 39810%& () - 9

1109&' ()-L/10%&' ()-@"109%&' ()-9, &10%& ()-fL$ ! 10%& (g- GCx GGG

H H' H#HOHX b C! 1thag tduavie s S amd 1 -0f the lid 560 are disengaged

109%&' ()-& 93109%& () - 7!19?@](%fy59109&f()-0H3HYHHHH;JdEan!!‘f

1098 () - 310%veE{9m i ) 26100 (567 00aveR k) ewrghlneapeing 555 to

JnJqJt JgLLLdENbC ! " f7 10%W&'Q%-3210%W&f()- S109%VE ()-- 10%VK ()-$10%K' ()-

109%VE () LgM MAMRNMIVIRRIGURA e (DEes¢of &1 ) tha ookla st | ehamog®r 231 10Mm

10M 10MbS10%VE' () - | NdEbCI ! " f 3 , )

10% & () - S10% 82‘5)( )a-h@/}hl‘/thf-{F)/?l\]e'&l\lEj Q VIR R EQ5RheHbg PY§S YD ST N U QQIELC

h - 0 ! - 0 ! - 0, ! - 0, ! - 0 ! - 0, ! -

o Ts-10% & () HO%E dd Jf WAL ot Phd Jeihd 0 $1ds€ 0885 ene
nozzle holes 553 is low. Thus, the dust on the floor
surface Y cannot be scattered by the exhaust blast that

10 is blast blown off through the nozzle holes 553 when
the suction nozzle 530 is lifted.
Since the lid 560 is rocked in the counter-
clockwise direction (in FIG. 30) around the shaft 561
to be taken off, the exhaust blast from the opening 555
15 is discharged rearward along a base 531A of the suction
nozzle body 531. Since the area of the opening 555 is
wide, moreover, the speed of ejection of the exhaust
blast is so low that the dust on the floor surface Y
cannot be scattered. Since the exhaust blast is
20 discharged through the opening 555, furthermore, dust
cannot collect on the lid 560, so that there is no
possibility of collected dust preventing the 1lid 560
from being taken off or put on.
Since the pressure in the turbine chamber 536
25 lowers as the opening 555 is opened, on the other hand,
the rotating speed of the turbine 537 lowers, so that

the rotating speed of the cleaning rotor 535 lowers.



QRRSSSSYUS( SbC! ! ™ f 1098 () - 909%& ()- 10t 10t 10ts@
Y10% & ()-s 910% & ()-/10% & () - ( SSOTUEUVBV} [ <bCl | #10%&' () - ! #10%w& () - #10
o8 ()-! #10% | & ()-9s! 10%&' ()-!x9s! 10%&' () - 8V DWW XhXz[ <bC! ! / 10%&' ()-m

/1098 ()-m!t/10%& ()-m!t/10%& ()-m 20 MAY 2002
y&" 10% & ()-!y& 1098 () - hXXOXXXXY{Z_=!'11 #10%=& () -! #10U%KK& () - 3&10%&' () -
& 109%v& ()- 10 10 10Lf; 79

GLOY& ()-{ZZ[[\*]]}[9_=!!! 3#10%:0&' ()-1y&#10%=& ()-:! y&#10%F& ()-: " 10%V&

()-@"10%AA& () - @F10%V& () -
AN=AIAME r S1HE X 10988 () - 10%&f()-|%10%&f() 10KK 10KK
10KK! 3#10%KKE' Rodcdlioidllys, (Bhe Icld@niasntor F139 xid &3@94ed )when the
y#10%&' ()-!y#109& ()-m 109 ()-!nm" 109& ()-"!109%'& ()-2bybccccccc}oPl!
109& () -$10%&R (Suctitod nokxllle 15B01!i%] ! 1100EeAR () PhilsSlisl 094 € ) -haWersbOAR () -
cd: e_eef gzX6oP1! | f @10%& ()-% f @10%a& (g % f @109 ()-% =109&' ()-!ns#10%
& () -s! ss#109@3&ce -ty hwitatging Rndgd Pl RE% IR (InPRoBwE’ (35 1810
lowered.
5 If the floor surface Y is the surface of a carpet
or the like, the pile of the carpet causes the lid 560
to close the opening 555, as shown in FIG. 27, though
the lid 560 may be left narrowly open, depending on the
type of the carpet. However, the exhaust chamber 551
10 is kept airtight by the double ribs 563, 564, 566 and
567 on the lid 560 and the top wall 557, so that the
speed of ejection of the exhaust blast blown off
through the nozzle holes 553 can be kept at a given
speed, and the rotating speed of the turbine 537 can be
15 also kept at a given speed. 1In the case where the
floor surface Y is the surface of a floor board or the
like, the 1lid 560 is in a half-open state, so that the
speed of ejection of the exhaust blast blown off
through the nozzle holes 553 lowers. Further, the
20 pressure in the turbine chamber 536 lowers, so that the
rotating speed of the turbine 537 lowers.
Thus, in the case of a floor board or the like
that requires no raking by means of the cleaning rotor
535, the rotating speed of the turbine 537 lowers, and
25 the speed of ejection of the exhaust blast blown off

through the nozzle holes 553 also lowers. In the case

of a carpet or the like that requires raking by means



10 10! @#10%& ()-:! @#10%& ()-:! @#10%44& ()-:1ii jG {jkOl}[90oP1!l!d"10% o

0& ()-'d"10%

& ()-10% o0& ()-"10% & ()-!x"10%0& ()-!x"10%& ()-OI "' mnnnnnnzl ~P1! %40%&' ()

- 1033 1033 1033!.!1109%83& ()-T!.!11098030& ()-T,,10% o0& ()-!d"10%20 MAY 2002

0& () -nnooppq}"<APL!I % " 10%&' () -y#10%-& ()-!y#10%&' ()-s"10%& ()-!s" 10%AA&' (

)-109%&' ()-qqrrsftgthtit}[M?1! 10 10 10! @ #O%& () -

@ #109%&' () - S&Yy#10YX&' () - z! S&Y#10%& () -zf" 109%&' ()-itwt zt NuuQuv/ r<M?1!

100 Z"109%*& ()-Y ' Z"109%& ()-Y

$"10% & ()-f!ss"109& ()-f3&10% & ()-L' S10% & ()-vvl wn) x*x5yz[ 9MP1!

10! /" 10988& () -Ofy(thea Ode)nd Vot d09B83%R; (Yhe rotdvsng’ ¢pe¢d of the
“110988B8& () -|t10% & () -5yyyyyyyzzuV4!

11 n&y" 109%& () - Tov@p¥ne X /2& J(r)cmq_m& (3nd tlopgspess of ejection of the

1088!/"10988&' () - zz{i| | QuVv4!
101 f L$#109& () -S3haust 3o S(f) k@qwqc%ﬁ (jhroughgihs noz3pegheies gydd 0o & () -
E~~PQRS’ c8r S1! ' srﬂ' 10%& ()-Z F910% %(g '10% & ( 1)_ 10 )
so 1ncre ses In this manner, the rotating speed of
5 the turbine 537 and the speed of ejection of the

exhaust blast blown off through the nozzle holes 553
can be adjusted according to the type of the floor
surface.
According to the embodiment described above, the
10 opening 555 is provided with the 1id 560, so that the
opening 555 can be closed securely. However, the lid
560 may be omitted so that the opening 555 can be
closed directly by the floor surface Y when the suction
nozzle 530 is placed on the floor surface Y. Although
15 the suction nozzle 530 described above is provided with
the turbine 537 and the cleaning rotor 535, it is to
be understood that the suction nozzle used need not
always be provided with the turbine 537 and the
cleaning rotor 535.
20 Although the l1lid 560 and the top wall 557 are
provided individually with the double ribs 563, 564,
566 according to the embodiment described above,
moreover, they may be provided with any one rib each.
The present invention is not limited to the
25 embodiments described above, and various changes and
modifications may be effected therein without departing

from the scope or spirit of the invention.
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According to the present invention, as described
above, the exhaust blast from the motor blower can be
securely prevented from leaking out in the suction

5 nozzle for vacuum cleaner designed to circulate the
exhaust blast and in the vacuum cleaner furnished
with the same. Accordingly, ambient dust cannot be
scattered, so that effective cleaning can be carried

out, thus ensuring high industrial applicability.
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1. In a suction nozzle attached to a vacuum cleaner, which seizes dust by
running air sucked in by the operation of a motor blower in the body of the

5 vacuum cleaner through a filter and carries out cleaning by recovering and
circulating the air run through said filter and discharged from said motor blower,
movable along a to-be-cleaned surface, having a suction port opposite to said
to-be-cleaned surface, and capable of sucking in said air through the suction
port,

10 the suction nozzle for vacuum cleaner characterized in that said suction
port has air leakage preventing means for preventing some of the air jetted
through said nozzle hole from the gap between the suction nozzle and said to-
be-cleaned surface from being discharged to the outside, said air leakage
preventing means includes a nozzle hole, formed in part of inner wall vertical

15 wall surfaces defining the inside space of said suction port and used to circulate
and blow off an exhaust blast from said motor blower, and a screen portion
formed over the whole area of an edge portion around said suction port except
the region near said nozzle hole, whereby the gap between the suction nozzle
and the to-be-cleaned surface is screened.

20
2. A suction nozzle for vacuum cleaner according to claim 1, wherein said
nozzle hole is formed in one of the inner wall vertical wall surfaces defining the
inside space of said suction port so as to be directed toward the other inside
wall surface, and said screen portion for screening the gap between said

25 suction nozzle and the to-be-cleaned surface is formed over the whole area of
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. A suction nozzle for vacuum cleaner according to claim 2, wherein said

5 nozzle hole is provided in the inner wall vertical wall surface on the side
opposite from a connecting pipe mounting region for the connection of said

suction nozzle to the cleaner body.

4, A suction nozzle for vacuum cleaner according to claim 1, wherein said
10  air leakage preventing means includes a seal roller extending in a direction

perpendicular to the moving direction of the suction nozzle and rotatable in

contact with said to-be-cleaned surface, the seal roller being attached to said

suction port so as substantially to cover the full width thereof.

15 5. A suction nozzle for vacuum cleaner according to claim 4, wherein said
seal roller is located on at least the front side of said suction port, out of the

front and rear sides, in said moving direction.

6. A suction nozzle for vacuum cleaner according to claim 5, wherein said
20  seal roller is provided with a plurality of ridges and grooves continuously

extending in the axial direction on the outer periphery thereof.

7. In a suction nozzle attached to a vacuum cleaner, which seizes dust by
running air sucked in by the operation of a motor blower in the body of the

25 vacuum cleaner through a filter and carries out cleaning by recovering and
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to-be-cleaned surface, and capable of sucking in said air through the suction
port,

5 the suction nozzle for vacuum cleaner characterized in that said suction
port has a nozzle hole opening therein through which the exhaust air from said
motor blower in jetted and comprising air leakage preventing means for
preventing some of the air jetted through said nozzle hole from the gap between
the suction nozzle and said to-be-cleaned surface from being discharged to the

10 outside, said suction nozzle contains therein a cleaning rotor including cleaning
blades against which the exhaust air from said motor blower is blown; and said
air leakage preventing means includes a main suction-nozzle section having a
suction port through which said cleaning blades are exposed to a bottom wall
opposite to the to-be-cleaned surface, a main-section exhaust passage having

15 a nozzle hole opposite to said cleaning blades and provided in said main
suction nozzle section with the nozzle hole located on one side of said suction
port in the width direction thereof, and a main-section suction passage provided
in said main suction nozzle section and having a suction opening facing said
nozzle hole across said suction port, said nozzle hole and said suction opening

20 being arranged so that air blown off from said nozzle hole and brought to said
suction opening via said cleaning blades flows along said to-be-cleaned

surface.

8. A suction nozzle for vacuum cleaner according to claim 7, wherein the

25  width of a lower-stream-side bottom wall portion, situated on the lower-stream
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suction port between the upper- and lower-stream-side bottom wall portions,
5 said nozzle hole is located on the side of said upper-stream-side bottom wall

portion, and said suction opening is located on the side of said lower-stream-

side bottom wall portion.

9. A suction nozzle for vacuum cleaner according to claim 7 or 8, wherein

to  said nozzle hole is designed to project along said to-be-cleaned surface.

10. A suction nozzle for vacuum cleaner according to any one of claims 7 to
9, wherein at least the lower part of said suction opening is substantially flush

with said nozzle hole.

11. A suction nozzle for vacuum cleaner according to any one of claims 8 to

11, wherein said main suction nozzle section contains therein a blast guide

curved along the outer periphery of said cleaning rotor and defining said main-

section exhaust air passage portion in conjunction with the inner surface of said
20  main suction nozzle section, the guide dividing said main-section suction air

passage and said main-section exhaust air passage.

12. In a suction nozzle attached to a vacuum cleaner, which seizes dust by
running air sucked in by the operation of a motor blower in the body of the

25 vacuum cleaner through a filter and carries out cleaning by recovering and
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port,

5 the suction nozzle for vacuum cleaner characterized in that said suction
port has a nozzle hole opening therein through which the exhaust air from said
motor blower is jetted and comprising air leakage preventing means for
preventing some of the air jetted through said nozzle hole from the gap between
the suction nozzle and said to-be-cleaned surface from being discharged to the

10 outside, said suction nozzle comprises a suction chamber having a suction
opening in the base of the suction nozzle, a suction air passage communicating
with said suction chamber, an exhaust air passage communicating with said
suction chamber, said a nozzle hole for blowing an exhaust blast against the to-
be-cleaned surface; and said air leakage preventing means includes an

15 exhaust chamber for introducing the exhaust biast from said exhaust air
passage and blowing the exhaust blast through said blow-off port, said exhaust
chamber having in the bottom wall thereof an opening adapted to be closed by
the to-be-cleaned surface when said suction nozzle is placed on the to-be-

cleaned surface, the opening being designed so that the exhaust blast blown off

20 therefrom cannot be blown against the to-be-cleaned surface.

13. A suction nozzle for vacuum cleaner according to claim 12, wherein said
suction nozzle comprises a suction chamber having a suction opening in the
base of the suction nozzle, a turbine chamber provided in the suction nozzle

25 and communicating with said suction chamber, a cleaning rotor located for
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communicating with said turbine chamber, said air said suction air passage and
5 adust chamber of the cleaner body being made to communicate with each

other so that air in the suction chamber can be sucked into the dust chamber,

the exhaust side of the cleaner body and said exhaust air passage being made

to communicate with each other so that air discharged from the exhaust side

can be run into the turbine chamber to rotate the turbine and that the air in the
10 turbine chamber can be sucked into the suction chamber, whereby the air is

circulated.

14. A suction nozzle for vacuum cleaner according to claim 12, which further

comprises a swingable lid for closing said opening, the lid being adapted to be
15 puton to close said opening when said suction nozzle is placed on the to-be-

cleaned surface and to be taken off when the suction nozzle is separated from

the to-be-cleaned surface.

15. A suction nozzle for vacuum cleaner according to claim 14, wherein one
20  of elements including said opening and said lid is surrounded by double ribs,
and the other is surrounded by a rib interposed between the double ribs so that
the other rib is inserted into the gap between the double ribs when the lid is put
on and that the other rib is removed from between the double ribs when the lid

is taken off.
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18. A vacuum cleaner according to claim 16, wherein said vacuum cleaner is
of a canister type such that said cleaner body and said suction nozzle are

10 connected by means of a flexible hose.



