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THEREFOR BACKGROUND OF THE | NVENTI ON 5 The present invention relates to an
el ectric vacuum cl eaner and to a nozzle unit for an electric vacuum

cl eaner. Description of the Prior Art A conventional electric vacuum

cl eaner has a structure as shown in Fig. 48. 10 A nozzle unit 8 having a
nozzl e (not shthECTBﬂGE\dAEHUMSCWNERIAND‘N&ZZEE&Mﬂ]'EHEREFeﬁRextenS| on
pi pe 6. The extension pipe 6 is coupled through a coupling nenber 2 to a
flexi ble hose 3. The hose is coupled to the bode 9 of the electric vacuum

cl eaner. The flow of air sucked in through the nozzle flows through the -

extensi on pipe 6, the Couﬁéﬁﬁdﬂﬁg DéF'f‘ﬁﬁlmrb? NS and then 15

reaches the body 9 of the ectric vacuum cl eaner ereby achi evi ng
suction % gﬁ 2 cgupl i ng menber 2 has a handle 1 fornmed integrally
t her ewi t L8k h L y the user during cleaning. The coupling menber 2
al so has an o%eratl on swwtch 10 which is used during cleaning to control a

rotar§ brush [hieopreséminnvendiopr midtge do cinealaeiric vacuin dearrandie agicade t o
control the body 9 of the electric vacuum nozzle unit 8 is shown in nore

detai |l iQnftifor adBleditr VEAIE clbider8 has a body case 32, of which a
coupling portion 32a supports a first pipe 35 in such a Field of the

| nventi on 1 8 DEC ?00? way that the first pipe 35 is rotatable in the
direction indicated by the arrow J1. The first pipe 35 supports a second

pi pe 36 'B such .a W?%l tEat tghg second pipe 36. is rotatable in the
directio L ow J2. The above-nenti oned extension pipe 6
is coupled to this second pipe 36. 5 Thus, the first pipe 35 allows the

el evation (defreeyaitjonmglectsic A5RUEX Classied hap RpRIE e eashownein Fige 48.
nozzle unit 8 is noved in the direction indicated by the arrow G For
exambe, At heztler simitpiBphadng &8 notAt eioit rshowen)dfarendd dn ild otdrhagurfdee is
extensi on pi pe 6 becones substantially upright, and then the second pipe 36

i s rotateggyhrd ks 4 res'&éﬁs%nJ 1geT?USFI‘Heh€x®?1§Rﬂld pQF@EB 36 &Juvp%@ 8uch a

el evation 1 (depre55|on t he extension plp ary t he

nozzl e un|t n i at ed arro
two si de“%U %%é’%e efﬁ caoﬂﬁfﬁﬂaiﬁ gl or’1ﬁ’§2 osgflsﬁ%p[])%c&;o (t,}éesgogé 9 85%1[‘%rs
39 are prowded that rqll on t or so as to aIIowth ozzle unit 8 to
move. ThEMEEFHC SYAGHEE | HeRRET: h rf{?c‘ﬁ' cgna‘lrn?ﬁci(ﬁfiebp 69“’[‘ ¢ SR ZEe tfiﬂ‘b%gh
the 15 nozzI e (not shown) forned in the bottom surface of the body case 32
flows inthmeaghi thecextgnsiondping Bd thy conpling rvamber t2veadd thenose fplandg then
portion 32a. The air then

15 reaches the body 9 of the electric vacuum cleaner, thereby achieving suction of

dust.

The coupling member 2 has a handle 1 formed integrally therewith. which is
held by the user during cleaning. The coupling member 2 also has an operation
switch 14}, which is used during cleaning to control a rotary brush (not shown)

20 provided|in the nozzle unit 8 and to control the body 9 of the electric vacuum
cleaner.

The nozzle unit 8 is shown in more detail in Fig. 49. The nozzle unit 8 has

a body chse 32, of which a coupling portion 32a supports a first pipe 35 in such a
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flows through the first and second pipes 35 and 36 as indicated by {Ba&EC 700
arrows F3, F4, and F5, then flows through the extension pipe 6, and then
reaches the el ectric vacuum cl eaner body 9. 20 In ordinary cleaning, as
shown in Fig. 50, the first and second pipes 35 and 36 are kept in a
straight line as seen from above, and cleaning is perforned as the nozzle
unit 8 is noved .in _the direction indicated hQy the arrow lii, cleaning of
a nar r oWay dhakthe, figst RIREaBd Bétrﬁﬁégbd]ﬁi ’é’c&e 8¥reFﬂ@%i1f1dFC@)t%§YsmﬁNﬁ”PW DT:%-g,
51, the -2 ~8 DE C ?~~r". second pipe 36 is rotated, and dust suction

i s perf ¢Finefirstspipee3heugpertsini sec8nd pipwBedni suchhe wiiyr gaititha sendnd gtipel 36y
the arrow H In an electric vacuum cl eaner of this type, the handle 1 is

fixed tqsthfa@dWlihnthdRliiRtiod siiagteHObPerhenagenalz.t NEheWiBdve-teatRmnede.
in cleaning of an 5 area such as a gap below a bed, the user needs to take

a | ow pagjtd | ' -:go%/'ngthe nozzle unit 8. This
irrposes%zgﬁéfﬁﬁgﬁgﬁgg(r%dlgrgogﬁl‘%}ﬁg@t}g%%?%z}{nddﬁ} S dhus undesirable in terns of
user-friendlipess. Jn some cases, {0 perform duyst ction in a narr ar ea,
an auxiliary hb%%l the sf?’iféeﬂl,pes%haggwg @}%ﬁ%@%&iﬁ@%&%’ﬁg %c“grlﬁaPP \tx or
a dusting brush having a brush 10 at its tip. In such cases, first, the

ext ensi @xtpigienpipeéd® varybehewr by adzzle amit bés omyetiingheelitention iimhieatedan
auxiliary nozzle (not shown) stored inside the electric vacuum cl eaner body

9 needs Hypthealrated. OFbr aRamRs!thedirk Opigeess Ui tae iRBMiRTireztish PSsd ehdie

ready for use. This requires conplicated handling, and is thus undesirable

In ter ”ﬁh@feﬂgﬁe@fllﬁgﬁgﬁmg Tes J&&&&*@ggﬁﬁgﬂt pa%%lsikféin{)ihteyse%fl}i?@ga%fe k> an

auxi liary noz an auxi zZl'e can be sinp I the

" etui r oSOt EE ki PR FTRRIES) L2 o Ttk dbE oAl B (9P (RIS sios FEvRrie ~

clung to the tip thereof, and thus spoils the appearance. There is alsq a
possthi |(Hepressiqrsngds of theaxiemsiany P f@ vawy phenthe ozl unitdfeicmayed

previously. Moreover, fromthe nozzle unit 8, the coupling portion 32a and
the firdn thedlisstivmindipeted3ny dredardéwii.ot rude in the direction (indicated
by G of the depth of the nozzle unit 8 (Note here that a depth neans the

l'ength of thepgh@kt 8o Sidesufthcedof the 8olpEnf #RABLSPIELNIRY b@%pp@mi $2l ar
as seen in a plan view ) Thus, the nozzle unft 8 has an unduly large depth
t

LR R PR S e

move. The air sucked in in the direction indicated by the arrow F1 through the

15 nozzle (not shown) formed in the bottom surface of the body case 32 flows in the
direction indicated by the arrow F2 toward the coupling portion 32a. The air then
flows through the first and second pipes 35 and 36 as indicated by the arrows F3,
F4, and F5, then flows through the extension pipe 6, and then reaches the electric
vacuum cleaner body 9.

20 In ordinary cleaning, as shown in Fig. 50, the first and second pipes 35 and
36 are kept in a straight line as seen from above, and cleaning is performed as the

nozzle unit 8 is moved in the direction indicated by the arrow G. In cleaning of a

narrow area such as a gap between pieces of furniture, as shown in Fig. 51, the



be made | arger and thus heavier, inposes an undue burden on the userLgﬁfcymz
Moreover, the air passage is bent in the first pipe 35 and also in the
second pipe 36, and thus the suction pressure suffers a great loss. This
reduces suction efficiency and increases noise. Furthernore, the range of
rotation of the first pipe 35 in the direction J1 is so narrow that the

el evati on (depression) an%I of .the extension pipe 6, can be varied only

bet ween S&ﬁapgxﬁ)w&t%@ ys 3pta ahqand dustsngtion igReriomRediaf (the ez 4® YRiLS the
nozzle unit 8 so as to reach sufficiently deep into an area such as below a
bed whermovbaeie the direkcyioa iadiddtedjhp thbavew ke fl oor, and is thus .
undesirable in terns of user-friendliness. SUWARY OF THE | NVENTI ON 15 Al

obj ect of theyrpaasEREtiAVRRLLAD dlarle? ¢ ik paD thb aedildle ¥asuadt e amer
and a nozzle unit for an electric vacuum cl edner that offer inproved user

friendli | I f.or L {h user 9.8 .o [ and
ol cartup s P AER ARSI Pl RS TSRS dnHeRREE pRan
present inventjion is t rovi de .a conpact apd |ight-wei ght nozzl it for
P eThc PR 6 byak P Ianoh Pt Per BOFIDIBIAE & iRY mlepni@ﬁéﬁgyﬁ%
achi eve the above objects, according to one aspect of the present

i nvent i digndla leivddler moweg thenokelanenitiés PFliviicguses ah: wadwo bordeupint theept
in contact with a surface to be cleaned for dust suction; -4 ~B~EC
2002 an \@eremsd oNtHisPendasiRies in eerieoMeset!feiedfiihesa hose coupling the
extension pipe to the body of the electric vacuum cleaner; and a handle
provi ded at %%lﬂﬁ%faﬁéé‘,gia?&f‘d?ﬁ{ Qﬂstp%micﬁpiria% fa®rRE afel ArP¥y81145Fho2zle
during cl eaning, the han being so fornmed that the angle of at 1east a
portion thereof i.s variable relatjve to Lhe,.extensi qn pjipe., Accordin 0
Phis arritgenerieh ot & GepsEdiart banoaamper ther amaraing bfRE pafigRe B0 ded
at one end of the extension pipe _coupled to the nozzle unit to a desired
angl ¥0 i rtdét biPdadB Ut (RsehellEsitt thet 9EanFianpIPErS Bredinithbe rengaet dromdheso
10 that the user can hold the handle at the desired angle when noving the
nozzl e wudplharknembef @t Hl'hen,dan thexiibgamongle fAoatoskibwg) tstommaottede adpect
of the present invention, a nozzle unit for an electric vacuum cleaner is
provi deds ¥kl vac\RBEYC1EaSE KM 0GheBd9 98 HetraRPE Rt QWA Ebidpledtbage doRiphdig

cl eaned, the body 25 case havi'ng a substantially rectangul ar shape as sSeen
in a plaj | s ] aspa [ [ . for :

al | ow nglh%gl\sﬂseg\é&e Sté)lfasatrof #’%\?vé%ﬁ’ gﬁn?{lss%cigglsilﬁa? ere gucgrgoﬁﬁllt)l %&tﬁ%‘;}% & ard atntgula]ts i's
coupled to the, body,case so t o .he rptatable about, a rotat,.on axis

par ol | eIt HRESHRPEL L GROGroL e TORBBETted MATE thalsAdy DRI THE o 1655t %pi pe
having a sliding portjon that slides along the body case as the 20 first

pi pely otadt é‘é%(lhtaﬁﬁf@lzﬁ]cﬁ-ng portion arranged inside the body case as seen in

a plan view, and
Handling of an auxiliary nozzle can be simplified if the auxiliary nozzle is

removably held on the extension pipe 6. However, this requires the auxiliary
nozzle to be kept visible with dust and the like clung to the tip thereof, and thus
spoils the appearance. There is also a possibility of loss of an auxiliary nozzle as

20 in the cases described previously.
Moreover, from the nozzle unit 8, the coupling portion 32a and the first and
second pipes 35 and 36 protrude in the direction (indicated by G) of the depth of

the nozzle unit 8. (Note here that a depth means the length of the shorter sides of



a second pipe rotatably coupled to the first pipe, the second pipe h&JiRg:QM
second air flow passage that communicates with the first air passage. -5

~ 8 DEC ?Q0? According to this arrangenent, the sliding portion of the
first pipe is arranged inside the substantially rectangul ar body case as
seen in a plan view so as, to be slidable along the body case, and thus the
first pipe can be incljned in the_direftion of the deﬁth (i.e. in the

di r ect i G@TREHiNG PeRRANAEULAr fssseenrin hplatpyiave) urfikus, shemezgler usijck aas g

t hrough the nozzl e achi eves dust suction by flow ng through the first air

fl ow passaddyi hasgeledephle Witrislatpiepeo dlnel depen Warafuidle hbezls 2bnseai Figf I5ajv.
passage inside the second pipe, of which the latter can be inclined in the
di rect i orhiefmhRes tRAgeHg o degaPfiffialtbadd 435y E’é’qt[ii?itn%t thedndd¥e finis B tand
second pi pes appropriately, it is possible to reduce the depth-direction

wi dt h ofy ¢ i E T . This and

ot her ob}?ee%f%g ggﬁicz)ée? gétﬁuéhélss ]}gefa%%éﬁggggéﬂf}dﬁ%%gl 6%%0%%\2§g§e clear from
the foll ow ng description, taken {n conjunctjon with the E{eterred

embodi ment s MORSPNEREI BISSRBR 1SR Salty Hit A BRIOAG] RSQHPCHR® sesopdg. 1
is a perspective view of the handle of the electric vacuum cl eaner of a
first entipdi3ferandthuhehe nuetion qresskirg suffersagregiclasenalhis mducas sseéonf r om
the side, of the handle of the electric vacuum cl eaner of the first

enbodi Medticidricy ardl irfcr8ashsaiissN Sh@MWhEEN6RE tBé 8i8:e0bf 1ie b B! Be Ofrst Pipe

el ectric vacuum 20 cl eaner of the first enbodi nent when it is in the
reverse ihi.0R:  Hi: | S i i | & _Of
e o o o Ele(Bire b, 14 1258 S RH e 108 Bl ThEbRsRon) MRLNFSR, e
upright position,. Fig. 5.is a side.view of the handle of the elecfrig. .
Vhcuum COSREPRGHPEHS cRRras vaRed SnlY HoEeesR PPARBBAtRENEO | TR0 At Fhisi s

| ock mechanism Fig. 6 is a diagramshow ng the state of the handle of the
el ect@ i onakevitrdifiteldtermove theendizls tundtd odi asetotreanke s ufficenyidaspcinamiasm i s
unl ocked; Figs. 7A and 7B are side views of the handle of the elects is

vacuum cdrganeichSaPbew aclostt vitdre theRN1s offlyds snfl g8B.aband 86 Re®. sedtisonal
views, as seen fromthe side, of the handle of the el ectric vacuum cl eaner

of a thit@lqlgmggﬂégnmaine@ggﬁi%fguﬁée%r}gegghgg&secti onal views, as seen from

t he si de, e el ectric vacuum cl eaner of a fourth
enbodi ment; 10 Fig. 10 is a side view of the handle of the electric vacuum
cl eaner of a fifth enbodi nent;

SUMMARY OF THE INVENTION

15 An object of the present invention is to provide an electric vacuum cleaner
and a nozzle unit for an electric vacuum cleaner that offer improved user-
friendliness in cleaning performed with the user taking a low position and in
cleaning performed using an auxiliary nozzle. Another object of the present
invention is to provide a compact and light-weight nozzle unit for an electric

20 vacuum cleaner that offers improved suction efficiency.
To achieve the above objects, according to one aspect of the present

invention, an electric vacuum cleaner is provided with:

a nozzle unit kept in contact with a surface to be cleaned for dust suction;



Fig. 11A and 11B are side views of a principal portion of the handl eq@fpriog0?
el ectric vacuum cl eaner of a sixth enbodinent ; Fig. 12 is a sectional

view, as seen fromthe side, of the handle of the electric 15 vacuum

cl eaner of a seventh enbodinent; Fig. 13 is a schematic overall view of the
el ectric vacuum cl eaner of an eighth enbodinent; Fig. 14 is a schematic
perspective view of the nozzle unit of the electric vacuum cl eaner of the
ei ght h enbodi #Aktensiorrpipe aonplad 4o S nerzleiwtiof the nozzle unit of the

el ectric vacuum cl eaner of the eighth enbodinment; Fig. 16 is a sectional-
view, as seenafham theplingnthe ettenkimoneipgd aouthiet boflyt b tied edéctric vacwum,

cl eaner of the eighth enbodi nent; ~aabEr. 202 Fig. 17 is a schematic
per spectd)¥gnyi. @wdshowi ng the state of the nozzle unit of the electric
vacuum cl eaner of the eighth enbodi nent when it is ready for, cleaning in

anot her direct vqRq1Fl . i S| | e f the nazzle un he
electric vacu%llnll%g P}a{hgorwégd ta?]g?%e de“fjgmke é\&rrt%%}ﬁlioﬁ‘e%@? Sé %S. Polbé ih%i%toty oapu{sl'rew
of the nozzle ynit, of the el ?ci)r iC vactuum | eaner of éhe ei ght h enbodj nent ;
Fig. 20 §4rigg %eim@aaﬁh%ﬁ@w,d% edifh g0 fogmetn aéité@,arksemeat 351 8 RRRtoNof
the electric vacuum cl eaner of the eighth enbodinent; 10 Fig. 21 is an

expl odedtheeeafpie otariable/ radatist dovilmg esteneicsnpipe. of the structure of the
rotati on nechani smof the nozzle unit of the electric vacuum cl eaner of the

ei ghth enbodi ABRérdifig Qo #ds | Erénge@RditOnelis VIRWIAS t9e€Rade0fhd N otd Q. tHef
the nozzle unit of the electric vacuum cl eaner of the ei ght h enbodi nent,

Show 19 g 3118 BRfad PEPERETLA o fd B pIPEG g 107l S8l 992

view, as seen ftrom e nozzle ri°'c vacuum
cleaner of .the eighth enbodi nent, show ng.another. state of rotation of the
Firor pigiod BE94T SaRoaeR BULUHor SHBLET 06 Fielh QROMHGS BN Dl ¢
of the 20 structure of the rotation mechani smof the nozzle unit of the
el ecl®i cthpstheiwser eambpldthe handlegtitthe depisad mpgle whieg mosingsthemagels vaéld
perspective view show ng an exanple of the structure of a caster portion of
t he nozZberkumd fafth tbdoetheatledmingacuum cl eaner of the eighth _g. ~ 8 DE
C 2002 enbodi ment;
According to another aspect of the present invention, a nozzle unit for an
electric vacuum cleaner is provided with:
a body case having a nozzle open toward a surface to be cleaned, the body
15 case having a substantially rectangular shape as seen in a plan view:
a first pipe that has a first air flow passage for allowing passage of a flow of
air sucked in through the nozzle and that is coupled to the body case so as to be
rotatable about a rotation axis parallel to the direction of the longer sides of the
nozzle, the first pipe having a sliding portion that slides along the body case as the
20 first pipe rotates, the sliding portion arranged inside the body case as seen in a
plan view; and

a second pipe rotatably coupled to the first pipe, the second pipe having a

second air flow passage that communicates with the first air passage.



Fig. 26 is an exploded perspective view showi ng another exanple of tig DEC 2007
structure of a caster portion of the nozzle unit of the electric vacuum :
cl eaner of the eighth enbodinment; 5 Fig. 27 is a schematic view show ng the
state of the electric vacuum cl eaner of the eighth enbodi nent when the
nozzle unit is in the longitudinal position;, Fig. 28 is a schematic view
showi ng the state of the electric vacuum cl eaner of the eighth enbodi nent
when the nozzf\ecemding it ithist perangagientdithe slisbag t pertioan@ft e ditskriipenispi pe
is rotated; 10 Fig. 29 is a sectional view of the coupling portion of the

el ect ri cavagadinsidatier sdistahgaky gictanguiaobbdgnhse Es geeBh aplan paewisal as_
sectional view of the coupling portion of the electric vacuum cl eaner of

the ei ghthberhiddbiealongHe: bdy icis®d SREth@ e FrgvpiphoMmbetinelinbatia @fe t he
coupling portion of the 15 electric vacuum cl eaner” of the ei ghth enbodi nent
when the;. ] Lon. 1 s dise . Fi LS. ' [ .. as
seon 1 olErey pEift SEpUPTL IsCHRCRVEAEE of b siiErbleeSroh Ha Bostle s

el ectric _vacuum ¢l eaner of the eighth enbodipent: Fig. 33 is an enl arged
parti%l Vhefilofu eg.mst To9gh Ewg.nozaeiesc eSS FRCTRRY fgfa@'l% rigbRehe
front, of the coupling groove of the extension pipe of the electric vacuum
cl eaner forfsttdie fleivg iptalasageb ahiide rthe fiisty.pipd and these throoghl thei savosidonirnfowhe
state of the coupling portion of the electric vacuum cl eaner of the eighth

enbodi mefessufedidie thé E6dord @iRs of Afhich the lattercan BEGnZRAEd h 88 dagedionF g
36 is a sectional view of another exanple of the structure of the, coupling

¥ | of th of the, ‘coupl i
B par 14T SeCaPBRET SieR, PERMETDSASEARE, Dhy! EREhEER BEEMI S ronl) Bineh g
th tate wh t i. ' ' d .t t he, h in .Fig.
36, i g PR CPRetplEotier oariolh Beaied b8P ERDoL Miathar TR OB ¢

of the electric vacuum cl eaner of a ninth enbodinent; Fig. 40 is a front

vi ell&howi ng the state of the nozzle unit of the electric 10 vacuum cl eaner
of the ninth enbodi nrent when the second pipe is in the upright position;
Fig. 41 is a front vi enBREEWMDESCRIPTHON OFOCTHEMRRAWIN@Sunit of the

el ectric vacuum cl eaner of the ninth enbodi nent when the second pipe is iili

the fully incrThiegh®Qshbi @Bjectd aniddfeatdrels Sofatibebaddeny ii8VeRfiok ReilPbeBsrRAl
portion of the click nmechanismof the nozzle unit of the electric vacuum

The 17 oo 3 R oot 1 Grrokemy Spf B SERLRMn, S uf® pREeRe

embodi e hbodiments with reference to the accompanying drawings in which:

15 Fig. 11is a perspective view of the handle of the electric vacuum cleaner of a
first embodiment of the invention;
Fig. 2 is a sectional view, as seen from the side, of the handle of the electric
vacuum cleaner of the first embodiment;
Fig. 3 is a diagram showing the state of the handle of the electric vacuum
20 cleaner of the first embodiment when it is in the reversed position:
Fig. 4 is a diagram showing the state of the handle of the electric vacuum
cleaner of the first embodiment when it is in the upright position;

Fig. 5 is a side view of the handle of the electric vacuum cleaner of the first



Fig. 44 is a sectional view, as seen fromthe side, of the nozzle uni#8 D&t 2002
the 20 el ectric vacuum cl eaner of a tenth enbodinent; Fig. 45 is a bottom
view of the nozzle unit of the electric vacuum cl eaner of the tenth

enbodi ment; Fig. 46 is an expl oded perspective view of the flexible nenber
of the nozzle -ZO ~ 8 DE C 2002 unit of the electric vacuum cl eaner of
the tenth eq?pdine, ; Fig. 47 is a detail view of the principal portion of
the frorfimbediment dRustrating its dpek machagismihe el ectric vacuum cl eaner of the
tenth enbodinent; Fig. 48 is a perspective view of a conventional electric
vacuum cl eandfig. § iFi g dizgrains showing et statpef $hedtandde of dhve flectie mazwhm,
unit of a conventional electric vacuumcleaner; Fig. 50 is a schematic top
Vi ew shaledgert dfethstfadse eafbodimenendied thiei lbcRimechaanstans uahedkedl; ectri ¢ vacuum
cl eaner when it is in the lateral position; and Fig. 51 is a schematic top

vi ew show ng +; : | X i
vacuum cl eaneli‘lgng%a%@ ?E afrﬁ%%%%fégﬁg?{qtﬁcﬁ Irga?@lgcj)és:f i @??AS%@%LB%%%&%&THE
PREFERRECS ENVBODI NE%I\QIAES Here{énafter, enbodi nents of the present invention

wi |l e gIWELRPPAIREREr ence to the drawings. Figs. 1 and 2 are a
perspective view and a sectional 15 view of the principal portion of the
handl e of t heFigbe@Ar 8B, & 8Gmrelseatienalofiewsf &g seerefrpbouilitesideodf theehandle
invention. The electric vacuum cl eaner as a whol e has the sane structure as
t he conwsrthe@ladtrxadtuien shemer ioff afhérd edfibodimnéntgoupl i ng nmenber 2, an
extensi on pi pe connection aperture 2a is provided into which an extension
pipe 6 is insgpteda Jsbackh@cAOHR! | %sMEREEN 2rorhNBeSXASNS O PR
connection aperture 2a conmunicates with a hose 3 that is inserted through
an openi d.. .To the couplin 2..a,handle 1 is fitted through a
mount - 16EEeAe RS i R O AP RIS View 1 such a vy that
the nmount 1b sandw ches -11 1n§&9D E C 2002 the coupling nber féﬁ? t he
two ¥l de surfBi@edOtindr gige vigweotiggnrandie jof theelrbiryvasuyps £leadies ol et
coupling menber 2 through a supporting shaft 21. The, handle 1 has the
shape oferabbdirhent;cylinder and is open at its free-end surface la.

Moreover, the handle 1 has an inner barrel 18 slidably provided inside it.
5 Wthin a caVig y11¥ ahdritdaienside died ef ayprimdpsl pornismof the handkdof tisd de
the handle 1, the inner barrel 18 is |oaded with a force that tends to nove

it towargd.the GOMAlhNGedRIREN xiedbe@IRERSSI ON spring 19. The inner
barrel 18 reaches into the opening 2d of the coupling nmenber 2, and thus a

topper portiia 25,91 UG COUPLL NG MEIIRIn3HESRIS W6 Re hOhAl ALl
15 vacuum cleaner of a seventh embodiment; .
Fig. 13 is a schematic overall view of the electric vacuum cleaner of an
eighth embodiment;
Fig. 14 is a schematic perspective view of the nozzle unit of the electric
vacuum cleaner of the eighth embodiment;
20 Fig. 15 is a bottom view of the nozzle unit of the electric vacuum cleaner of
the eighth embodiment;

Fig. 16 is a sectional view, as seen from the front, of the nozzle unit of the

electric vacuum cleaner of the eighth embodiment;



10 the arrow A. On the other hand, a base plate 2c strikes the mount 11 0bhd0!
thereby restricts rotation of the handle 1 in the direction indicated by
the arrow B. In this way, the handle 1 is |ocked. The state shown in Fig. 2
is the standard position of the handle (hereafter the "standard position")
that allows a standing user to hold the handle 1 and nove 15 the nozzle
unit 8 (see 8) ba forth W th eas I.,n the handle 1, an

unl ocki ng buti(?%n %Zslassca} BGTWEB?’%IVFVA’V&%PW‘PEé Brstfe PdPpdrozEe unjle
unl ocki ng button 12 protrudes through a slot 1s so as to_be novabl e al ong
it. WherPk Hee @heqEii vecwunt elsaner of theveighth giehedimend when itnisFrepdy2fon he
i nner barrel 18 is unlocked fromthe coupling nenber 2, allow ng rotation
of the hasdhimg?i® dndthet Héredtiorcti on indicated by the arrow A Reference
nuneral 4 represents a | ock nechanismfor the extension pipe 6. A claw

portion 4a i sthonggi aWif b V?evfl %T‘t?e F%C z5eQ 'b?%l?é Elec%@%bg&tmlﬁ clWhhét &f the, e

supporting portion 4c used as a runt ani sm 4 engages W

DEC, 2 l e (not shown) prOV|ded in the extension pipe 6, and
theré% @ﬁgﬂbﬁtgﬁﬁg g ipe 6 is locked to the coupling menber 2. Wien a
button portion 4d is pressed, the cIaM/portron 4a retracts fromthe hol e,
al | owi ng r enolig} 18f15taht@pe\,@eeh@f B¢ pegrde ainif af Hheceleriric vrcwumaglpenerarlethe t he
extension pipe 6 is renoved, and then the 5 handle 1 is rotated, along the
inaginar@ghﬂnenﬁ@ﬂhnbnuntthe standard position shown in Fig. 2 to the
position of the extension pipe connection aperture 2a. The resulting state

i's shown in Frg, 28.isAl sédticndli Bw, ta@%eleﬁrf%mb@ferﬁﬁelgf FeRGbeslel BhR dfhhe
ext ensi on pi pe connection aperture 2a, and the nount 1b of the handle 1

strikes th t c I ehy I ocking the handle 1. Now,
t he hanaélegqpﬁggctglnrrﬁhfﬁ?%é reog%ﬁmet h&tth e)rﬁl%&g?%enqal | ow ng dust suction from
the aperture at the free eﬁqijquurface la.  Thus, the handle 1 can be used as
a crif¥ice noz¥iBe 1R &N PEESPEREVH &AW SHOWARR 2B eXeEnle ©f 189 stachie of
the body 9 (see Fig. 48) of the electric vacuumcleaner and fit it into the
ext ensi oof hiepeotetdonenedlomisipertt heengzzle Thitsef the ¢lscpissadlwmtdesigrpifi the t he
fitting of a crevice nozzle, and 15 thereby enhance user-friendliness.

Mor eovergighth embald$mepossi bl e to prevent | oss of a crevice nozzle. Fig. 4
shows the state of the coupling nenber 2 when it is put on the floor

surface F as mhenaclseabéiiona waPaBdedni@smathaniiie; oByhd dablengnfthsy fhendl e
1 along the imaginary line 100 and locking it in an upright position

e ?f)'rnvte#é?tfté‘iréﬁa PBAROOLRIbBlerdn b BARD SBbGiAE R (RECRE ForkliBy et oM

Thus, it possr ble to reduce the stoop that the user needs to make to
hol dl% hehﬁafh’ifl ®8%when restarting cleaning, and thereby reduce the burden

on the user. -13 ~ a o~Cc Zoo2
Fig. 23 is a sectional view, as seen from the side, of the nozzle unit of the

electric vacuum cleaner of the eighth embodiment, showing another state of
rotation of the first pipe;
Fig. 24 is an exploded perspective view showing another example of the
20 structure of the rotation mechanism of the nozzle unit of the electric vacuum
cleaner of the eighth embodiment;
Fig. 25 is an exploded perspective view showing an example of the structure

of a caster portion of the nozzle unit of the electric vacuum cleaner of the eighth



Mor eover, the portion 2d2 of the opening 2d into which the handle 1 isdl 8 0EC 702
inserted (when the handle 1 is in the standard position) is continuous with
the , portion 2d1 of the opening 2d through which the hose 3 passes.

Accordi ngly, by placing the hose 3 through the portion 2d2 for insertion of
the handle 1, it is 5 possible to arrange the extension pipe 6 and the hose
3 substan aII |n a straight line. This nakes it possible to put the
couplln ﬂ%3¥ 'so low as to nmake contact with the floor surface F, and
thereby | ower_the position of éhe ext ensi on e 6. As a result .
possi bl e to iRigerdd 1henesxRlpde rP?}FB@tB’WtGIWé%@@’m&t%loéhﬁraﬁ?‘@)’wp&?é%i Hiech
as a gap under a bed to performcleaning. 10 At this tine, the handle 1 is
i n the ugrughre pbsicasten paatidntdfehe mozelet Wit of ¢he elotrivvectma cleau¢rofitliet 8
(see Fig. 48) with ease, with a reduced stoop and thus with a reduced

bur den Odig hfites®dimeht;i s preferable to design the handle Z to be | ockable
at a pIurallty of rotation positions, because this allows the user to

select a suit handl osition. | ock,.15 ch S ockln the
nandi® 1 has. FRor” didispet shcstf’rea”cfﬁ?‘ef%ﬂgeh%% ol %l"ec o VS PR

a lever 20 is coupled to the inner barr? (see Fig. in such a way
that a @it zcﬁdgbﬂb% edimankyhen rehqaz qH@ltuéweﬁh@bﬂr}gst%valbpwgipaced in a
slot 1d provided in the handle 1. On an outer wall of the coupling nenber

2, a | ocking Pigats8 i22 sshemefiavisgvushowing tfe grtrookthe2daciryc providedeadr A
t|p portion 20b of the |lever 20 engages with one of the grooves 22a forned

in the |sfcthiengghtlaembddimend vital ey ndiute Randiseinltheslongfikethal iRMtiéM and
unl ocki ng button 12 is noved rightward as seen in Fig. 5, the pin 20a noves

al ong t h the inner barrel 18, and thus the tip

porti onr\;lgzé)ﬁén%lgfiéﬂggg@?r%%% he -14 ~ 8 D E C 2002 groove 22a, allow ng
rotat on of t n, Fi t he .u

nl ottt ng 't e arih B 3 SSFHiPRal PIY ot Basr P g BoBIomat LRE Si8ciceveriFims
whi |l e holdlng the handle 1, the extension pipe 6 rotates by its own wei ght
in the dilperen efntherpightt B@91Hpﬁétarrow C. At this 5 tine, a chanfered
portion 2f provided in the inner barrel 18 strikes the coupling nenber 2,
and t hereby tHig. i30nér abpantill sk8tiomapnésgedt the penpiihgtgvetibandf ¢hd dlectriet urn
to the standard position. This structure is preferable, because it makes

qui ck r edcfiirh R @fer Of @RS efththesabddignerfti 9. 7A is a side view of the handle
of the electric vacuum cl eaner of a 10 second enbodi nent of the |nvent| on

In this e”boghgeﬁtl is%h Eéc?{%}i Jibw B fn%eﬂle' &a{eh§f ?gé‘g %ﬂng H;%‘g‘uteﬁ:

2 The handl has a C forne inSts nopun oIe

ort n shaft, 21 is.fjtte t he handl 1 is rotatabl e about
the B APekie VERRAD Gghilog f Hhe il Grabetiniel WARA'Ge Secant Riolronen &

formed. To allow the brush 13 to be covered, a covering nenber 14 is 15
provi dedlisengageds be slidable relative to the handle 1. The covering member
14 has a lever 15 provided integrally therewith. The |lever 15 has a flange
portion 15a, Rigi 6B issa beadmthl Wywa as mepndssmothesfronpflthe locking groove of

the extension pipe of the electric vacuum cleaner of the eighth embodiment:
Fig. 33 is an enlarged partial view of Fig. 32;
20 Fig. 34 is a sectional view, as seen from the front, of the coupling groove of
the extension pipe of the electric vacuum cleaner of the eighth embodiment;
Fig. 35 is a sectional view showing the state of the coupling portion of the

electric vacuum cleaner of the eighth embodiment when the first projection is



with a force that tends to nove it toward the supporting shaft 21 relative
to a fixed plate 16 provided on the nmount 1b. An end portion 15b of { RHEC 2007
| ever 15 nakes 20 contact with a cam 22 that is provided on the supporting
shaft 21 so as to protrude axially. In the same manner as in the first
enbodi nent shown in Figs. 2 and 3, the extension pipe 6 (see Fig. 48) is
renoved fromthe, coupling nmenber 2. Next, -15 ~ ~ arc zoo2 when the
handl e 1915€08888fed fromthe state shown in Fig. 7A in which the brush 13
is covered by the covering nenber 14, the covering nenber 14, pressed by

t he conpressi Big-sPh i isga 15ectional adew af coradheny exemptie cfhape sdfuathee cfntlm,.
The resulting state, in which the brush 13 is uncovered, is shown in Fig.
7B. 5 Thtsupteke portiopos shdbkkctic vseudmealband! of the asglthdisbodignéitish, and
thereby elimnates the need to take a dusting brush out of the body 9 of

the electric F%qtg@rqlsq [ séSEShdlviewdFignt,fit it into the extension

pi pe connecti o’ aperture 2a. This enhances  useér-friendliness, and al so

hel ps_prevent | oss, of a dysting .brush. Mreover, sipce the hrush 13, w.th
st Bhdt he. Fiskert it sqeqiibinal oviSive St B8 Slate SR b rmtte iicnottpd 1
does not spoil the appearance. Figs. 8A and 8C are sectional views, as seen
from t heresngeed B e pratpshown ipdHgi 3 of the handl e of the electric
vacuum cl eaner of a third enbodi nent of the invention, and Fig. 8B is an
enl arged vi ewFig. 3%z poetiionali vigig atsexbehyfr@m theFsige, 8Athé mazkles vanbolithrent ,
a brush 13 is provided integrally with the inner barrel 18 of 15 the handle

1 shown éBchi@vaduuMriBagdest d hahlembédiendminer barrel 18 has a nozzle 24
formed integrally therewith, and, at the tip end of this nozzle 24, a brush

13 is provide verd 3| rovid | Y t .
nozzte 24 andt A GH il FERP Fhofing Tuf e BT NRF e R Ao s
has a stopper 23a. The_. stopper 23 Jides along a 20 slot 1g fornmed in the
outngﬂo bg'};?cé}“‘/lbq}f‘? CARRF fﬁ@?eeﬁwi‘g%mgpéﬁe@%ﬁﬁﬁv@ﬁé?so%il rI_BFE léflfnt‘P}i’@ ‘é?‘ﬁ tt ng
menber . Moreover, e covering nenber is | oaded w a force tha
tends topeu¥enit so as to cover the brush 13 by a conpression spring 7. As
shown in Fig. 8B, the inner barrel 18 has an air inlet port 18a that

permts the -Pfg. 4tipa-front viekd 3hopdng thetsiaeroft fhe nozzk audd odndhet dlectrid er
barrel 1f to communicate with the inside of the inner barrel 18. In the

sane Mg @da EBahBEe of i thet nikRAGhbEdime dt@heX @RSt Rl B?pe6is( $8ahEl Fhll#8)
is renmoved fromthe coupling nenber 2, and instead the handle 1 is rotated

to 5 th idt] . When the electric vacuum cl eaner starts suction, the
suct i ona]ftnocﬁ)lg“ZEdaé Js}ug *the covering nenber 23 through the air inlet port
18a. As a resy|t, the coverin er, 2 ves, in the djrection jndig¢ated
by the arrow E}lfgég 1ésa(§ ﬁwe\% on%et e prlnc%psrﬁopornon of tl?xe CcliICk mechanism o?t e

nozzle unit of the electric vacuum cleaner of the ninth embodiment;
Fig. 43 is a sectional view, as seen from the front, of the nozzle unit of the
electric vacuum cleaner of the ninth embodiment;
Fig. 44 is a sectional view, as seen from the side, of the nozzle unit of the
20 electric vacuum cleaner of a tenth embodiment;
Fig. 45 is a bottom view of the nozzle unit of the electric vacuum cleaner of
the tenth embodiment;

Fig. 46 is an exploded perspective view of the flexible member of the nozzle

-10-



uncover the brush 13. Wen the electric vacuum cl eaner stops suctio éﬁﬁ
conpression spring 7 causes the covering nenber 23 to nove in the dlﬁ iy
10 indicated by the arrow E2. The resulting state, in which the brush 13 is
covered by the covering nenber 23, is shown in Fig. 8C This structure
serves the sane purpose as that of the second enbodinment. In addition, in
cl eani ng usi usting brush, i bl.e to keep the dusting brush
13, mnthuﬂusﬂqé- C Y36l ugp & thQfgh g L in tenporary 15
suspensi on of dust suction so that the dustlng brush 13 does not spoil t-he
appear ance. FFig.40is ardetoB vew obthe pnigicipdlepertionsof gem ffandrpatiensofighe, of
the principal portion of the handle of the electric vacuum cl eaner of a

fourth enbegleraiit odthd blectiy eath@n. cléamawfltheded@bodihengonposed of a
fixed portion 30 and a rotatable 20 portion 31. The fixed portion 30 has an

ext ensi on pip t nnect i on
aperture 2a | 218?8*?23& t#ﬁgé’ei‘%éeﬂ%riﬁf‘%F%&”@%ﬁ%@%ﬁ%ﬁ%ﬁ@%ﬁ%%nﬁgs 2 I ook
mechapi sm 4, ar the shown, i for .| ockj ng an extens

b 8 (see FRIF 4Bl & Srbealaneiee Bervibh ahifisch it St 0P LoaEhogal 0
about a supportlng shaft 21 while sliding along a cylindrical surface 30c
of the felestripyaciem deandmhe rotatable portion 31 and the extension pipe
connection , portion 30a are coupl ed together by a hose 25. Moreover, the
rotatabl e porFigreBis hasclroidtie teprnient slwiapetiaus@td bd the Boxé athit e dose
3 is connected. A handle 1 is formed integrally with the rotatable portion

31. The RGsertidiyl e‘lé&n‘&%hﬁn%cfe%h@% %He?t%&l Fr{théa&‘iex%ﬂ?opﬁlo'nogﬁﬁd in a

desired position by mechani sm (not s s enbddi nent,
connecting to the rotatable porti n 3.1 a th nsi on

connecti on po?ta on %ﬁ}tetﬁrl%ttlcf 1R BFY HEYE S5 t@ge Otf t§8sls‘?%ﬁlg “FrBt fé a
chanclJe easily the angle of the h ndl e i_{e whi ch |s i nt egral vuth t he hose 3.
Thus 10 asCORVEHEORA] reétcteme&tl#érhe eappr parea: it pyin Hie lonsiiudinalippsiden it in an
upright position relative to the fixed portion 30 when, for exanple,
cleaning is suspended for a while, it is possible to i ncrease t he hei ght
fromthe floor surface to the free end surface (not shown) of the handle 1.

This reduces the st pESCRIPTIONOFSEHE FREFEERREDENMBIDIMERGIS] the handle 1
when restarting cleaning, and thereby reduces the burden on the user.

Moreover, in gleanlAdr Oém%oag;aeﬁe' Vil B‘?ﬂse‘i’trt ihhg Fbﬁewhll el FeRAHRULLAH ©

set the handle 1 at a desire ang e and t hereb ow the user to nove the

| { 8 48 edu t
posel bl eTGREA e th Bt gsr 0SB0 ERG LGB o BIGPCasd Sat @b ieBHPBRL (e

principal porglon of th handl e of the eIectrlc vacuuntcleaner of a fifth

orbodP neHievo Pt {e PPIRGARRL RFTIOR ofawalharndle of top legtiiavagram Gleanphoka first

coupling menber 2, and the handle 1 is divided axially into a -18
embodiment of the invention. The electric vacuum cleaner as a whole has the

same structure as the conventional example shown in Fig. 48. In a coupling

member 2, an extension pipe connection aperture 2a is provided into which an

extension pipe 6 is inserted. Inside the coupling member 2, the extension pipe

20 connection aperture 2a communicates with a hose 3 that is inserted through an
opening 2d.

To the coupling member 2, a handle 1 is fitted through a mount 1b (having a

U-like shape as seen in a plan view) in such a way that the mount 1b sandwiches

-11-



~ a o~c ~00z front portion 1h and a rear portion 1k. The rear porti o BLREG H0I
supported by a supporting nenber 27 so as to be rotatable relative to the
front portion 1h, and the rear portion 1k is | ockable at a desired angle.
This makes it possible to change easily the angle of the handle 1 and

t her eby achi eve the sane purpose as achieved 5 in the fourth enbodi nent.
Figs. 11A and 11B are side views of the principal portion of the handl e of
the el ecthd @ovallmanxr@@aqfe? o, the PP EiisoERHasRS SHereRb | TR HRPBAL 1k is
handle 1 is formed integrally with a coupling nmenber 2, and the handle X is
di vi ded entatdbly siipported fonotite qrorplingmemlzr® throegh apappooting khafti2zlh dfhe,
inclined interface 1m 10 between them The rear portion 1k is supported by

a suppor hhndleEtaethe@hape aF af RoRew! GflAidek @ dafiifenddt RXiffeeléndeuirapsingul ar
to the inclined interface 1m The rear portion 1K can be rotated and

ocked: LRireBYaTPhE hallild WS SRARHLLLAE 12 SRAMI BBl e RPN 10 Fl O

11B. This makes it possible to change easily 't gle of 't dle 1 and
t herepy achi eve.the sane rpose as achi eved .in, the fourth.15 enbodj ngnt.
Ho 8 Poa” St st nbl Rt ARyRle Rl Sarorspt eichiedl B3te T

el ectric vacuum cl eaner of a seventh enbodi nent of the invention. In this
enbodi nehapdlerkitie inher hamdl 8 is bfadedevishecfor¢etheddemds td prverit ddwatethe
fourth enbodi ment shown in Fig. 9, a nozzle 24 slidable in the direction

i ndi cat egowpliiendthbem2 by & cathessbepringt 19. heTlid Peiichafell 1 ra@hel enét, a
brush 13 is fornmed. Moreover, the nozzle 24 has an opening 1p forned so as

to open j i . ondingl i i
pen fiy ggggrﬁ% sqni¥eatd e8u fé I198mBLR 2, AT g’gls]['?os\fopl%ﬂfgﬁfﬁ]oﬁ%%k&dtﬁ@.

t hrough an on pi pe connection aperture WS t hi s openi ng
1p to the hose 3. -19 ~ B.DE 702 sho in.Fi.g. 12, .when th ndl e
171 o pl atetPe btz dze Hidth Sp oGt of T BRPELT o s abeuteldi bR anli on
30a and the handle 1 are arranged in a . straight |lipe. By renoving the

ext eAdi ofERBEWEA( 54X rlmgpthﬁg)'}l% atntvﬁé@em?tep%gmk@g thaanavey e and t%sw&m

t he extension pipe connection aperture 2a, the brush 13 is 5 uncovered from
t he couptdstmctsenobetio? ofithe hdhdket ®dn bye lirectiashndivdtatbby theasroi@B. An thid s
time, a | ock mechanism 4 | ocks the nozzle 24 in the sanme way as it | ocks

t he extea@iquh@ihagdﬁJII;H_@sked_he air sucked through the brush 13 fl ows
t hrough thé opening 1p to the hose 3. This structure nmakes it possible to

use the handl gl &éteasl%’&hidi'ﬁgFﬂr ;%jfel % tAnd0rd 851%%%06‘9&?5?’{18%&[%2}55;%{?%

thereby elimnates the nee to™ e a dusting brush out of t .
e o Soh BT S RN o oDl b M DB TR
st Tand i BOFIRo VB AG(SEhariSt 45) TEOKepRY dobr BAWRRTF ndf: P BSBCTS f1, chibs
not spol luni[ohciing button 12 is provided integrally with the inner barrel 18. The
unlocking button 12 protrudes through a slot 1s so as to be movable along it.
When the unlocking button 12 is moved rightward as seen in Fig. 2, the inner
barrel 18 is unlocked from the coupling member 2, allowing rotation of the handle
20 1in the direction indicated by the arrow A.
Reference numeral 4 represents a lock mechanism for the extension pipe 6.

A claw portion 4a is loaded with a force by a compression spring 4b, with a

supporting portion 4c used as a fulcrum. The lock mechanism 4 engages with a

-12-



15 appearance. Fig. 13 is an external view of the electric VaCUUWIC|é§n%§E2mz
of an eighth enbodi nent of the invention. By a nozzle unit 8 having a

nozzle (not shown), a first pipe 35 is supported so as to be rotatable in
the direction indicated by the arrow J1. By the first pipe 35 a second

pipe 36 is supported so as to be rotatable 20 in the direction indicated by
the arrow J2. To the second pi pe 36, an extension pipe 6 is connected, The
ext ensi orolgi (et shpwnjinrpuisied; in ﬂleaexteawpnpmp@|6@r@néath@ﬁ%bsath6éa¥tepé¥qn BiPe6h.

To a body 9 of the electric vacuum cl eaner, a hose 3 is connected. To the
-20  ~ 6 i9teckebio éndcotiplihg rhesées 2. aWheupIai Ingttoe pfeetio? 4dsicprasked, tHeat

has a handle 1 to be held by the user and an operation swtch 10 to be

oper at ed;jag, ng&ﬂicfrpha E&@a&@%&ﬁ'tﬁ@ Hele tﬂ}%vﬁ:ng%ﬁio%al’éisﬂgé%&kﬁﬁ'&%r iphfte

coupling nme I'S coup ed to the extension pipe 6, t suction

fromthe nozz ved. 5 15 are perspective Miew,and a
bot tom vi e <HoH B ThGT HetaTT oo B R et pE & iRt IAER, R s
a body case 32, which . is conposed of a |ower case 34 havi a nozzle 34a
formedl imandle hist %%eéuah%g%edm%%@w lings 20 31eRy f%ﬁ SARAHE BosH aen 5ﬁ9&vn35
is coupled, and a bunper 38 fitted between the upper and | ower cases 33 and
34. The hudpgr 238 phet posisionhef nbezéxtension Pife monibéctcon aapdresreadd. cTheks
that may result fromits collision with a wall or a piece of furniture. On

the bottaupi 8ate o sKAenlinwes. £asgt s 156 BESnASr BARePISYdeds ahtd Qie
| ocations so as to roll on the floor surface and thereby aIIOM/anenent of

t he nozz i i C t VI ew
as seen %eé HPich Biee'PoSRHan, Q?dﬁ“?%”é nﬁaé;t%e giPenB b3 B BoiEe L R
provi ded t he. upper  cas e F| i 14) V|ded
o al | oufhst Pase DS Kic(eEa Kig b aeeby AdkiGe dhe s Tao Nowathe heRdly if o
pi pe 35 has a sliding Eorti on 35a hav_l ng@an ar c- shaped cross section that

sl i dé® atampuicatesneithghefhmse Jokllaving daspenction{®sa thaeperjusmatthe fzoe-
shaped cross section provided in the upper case 33. As a result, the first
pi pe 35 ¢d sarfavpper t Fthuastieohdredledt edrabé @sedat herevice glozale. | ndi cat ed by
the arrow J1 within an opening 33b. The second pipe 36 has a sliding

portion 36a timgis élllhﬁﬁétealtﬁggleteaetol ﬂala@ra SHUiRGR e BubBPRY bbag;a PRELiFgR. 35b

provided in the first glpe 35. As ~ a oEe éoos result, dthe second
36
Phe-arrotd” e HE Y EphETErid tg‘ﬁﬂ"&anlgt;fr‘w%“ﬁe gy R

angl e of the extensjon pjpe 6 a he noz is_.noved. in the
di rect i OWPSTHERECAR- edjl"ﬁys G(isnPessi ek 5ty hpias @&t Arevire PR&zien drder
sides, of the nozzle unit 8) hy rotat| on of the first pipe 35.
(Her &5 nattheseby @nhgn@@sm@n -Giewtlingse. ndforpevamitisvilbe ppesible t pravens less ehe
"l ateral position"). Mreover, as shown in Fig. 17, it is possible to
change tderslieyabkole, (depr essi on) angle of the ext ensi on pi pe 6 also as the
nozzle unit 8 is noved in the direction indicated by H (in the direction of
the width, orpfhe §i8€khe state of the coupling member 2 when it is put on the floor
surface F as when cleaning is suspended for a while. By rotating the handle 1
along the imaginary line 100 and locking it in an upright position relative to the
20 coupling member 2, it is possible to increase the height H from the floor surface F
to the free-end surface 1a of the handle 1. Thus, it is possible to reduce the stoop

that the user needs to make to hold the handle 1 when restarting cleaning, and

thereby reduce the burden on the user.



10 sides, of the nozzle unit 8) by rotation of the second pipe 36. 18 DEC 2002
(Hereinafter, this position of the nozzle unit will be referred to as the
"l ongi tudi nal position"). In Fig. 17, reference nuneral 36c represents the
rotation axis of the second pipe 36. In Fig. 16 described previously, the
air sucked in through the nozzle 34a and flowng in the direction indicated
by the arrow K1 then flows in the direction 15 indicated by the arrow K2
toward the fiMeregiese tlss portienald2 phdhefopaming Fdugte wdchi thet handles@cisnd
pi pes 35 and 36 as indicated by the arrows K3 and K4, then flows through
the ext dnséned fnienSthahdntilen isenc les stdirlabd Postiofn) iheortirabus avivhchem
cleaner. Here, the first and second pipes 35 and 36 are coupled together in
such a tha j t t i3k a
ﬁéﬁéﬂ 341 gF tRé nghgge@@%ﬁ Iiidcr e ible Lp UGN R@c&ﬂdlﬁélxb?gl .

second 35 20 and arranged in a straight ne when the

unit 8 i§_ used.n,the eral, positign. ddi.tion, the yotati@n axis. 36¢C
of the S0aBRE Bibacss 1 ShFh PEF noriPa, 4dh 360 e en: OF the e £ s
through the first pipe 35. Thus, when the nozzle unit 8 is used in the
| at erbal [5sikleda qraangerhg. extansionopipe 6.apdpbe ayg23 whbelantisllgnea statghdnt | y
the case than otherwi se, the air flow passage of the sucked air toward the
ext ensi dingi PEhs hakendt lpensibde talput e sonpkeg menmbessd bbeow te toerhake t he
loss in suction pressure and thereby increase suction efficiently, and also
to reduc®MRtSRitHVHE OWBE sudfics TOWhd thdieBy 1d&er WHE Gibsio o?itHle akiteMsiogVEN
5 when the second pipe 36 is rotated about”the rotation axis 36¢c relative
to the fl.rst. pi 35,...1.h i l. es. ( ) __thro { st
1@% 6 R?§515e§u§, g%?sa %gs&ﬂ\g RO BH t%ée éﬁeﬁ&%nﬁgpgehg Vﬁ‘ﬂg}atgﬁnﬁé

and secaond pi pes n ept arrangéd 1'n a st

time. Thus, when the first pi 35 is,in the upright position, the second
pi pe 36 rf%f%‘f’@é’e%\ﬂlﬁ? ﬁsé‘ﬁﬂPa‘Hg&ﬁearS}b%iﬁq PeAfarmed B8 | oor surface. 10 Fig.

19 is a top view of the nozzle unit 8 with the upper cover 33 renoved. The
sl i dithg portidhtissdime, thehandlet 195 pe the upsightrrosiden. ard deereferebidgyussase
32, which is substantially rectangular, as seen from above. Moreover, the

first piqae shveaheand2laundng §3desFigoash whidi anid, alith aafeduted sendeandfthilse
depth WB (i.e. the shorter sides) of the body case 32. Accordingly, there

i's No NegALOrdd i R¥HIRrBed DnPhRL{ddi Ng coupling portion 32a (see Fig. 49) as
is provided 1n the conventional exanple, and thus it is possible to reduce

(e Cept 12 1 BAGSPERE\S Al el AR5 E, IREOUNE {ARELENYY fndon,

conpact and Iié ernore, 0zZ1 e uhi

the |l ongitudi nal, position, there exists np obstac i ke, the coupl
por t i on BESAIOBTPeCRBES Hils jalloyedieiesT g salet Gkl heE e RSP, ehabrkess
20 Moreover, the rotation axis 36¢c (see Fig. 17) of the second pipe 36 lies
subst@antinachgnigm fardogkingetheofandle Inbas: fer anampse,i smstrhetude re shiowm 5 Fihe
| onger sides thereof. This ensures that, when the nozzle unit 8 is used in
the |ong.t ugi tids figost,td Wvertdoeisappipleditd eli€ tnher Hrotele1s estRipt 2pld yuel at he
center of the body case 32. -23 1 8 DE C 200z
way that a pin 20a provided integrally with the lever 20 is movably placed in a slot
1d provided in the handle 1. On an outer wall of the coupling member 2, a
locking plate 22 having a plurality of grooves 22a is provided.
20 A tip portion 20b of the lever 20 engages with one of the grooves 22a formed
in the locking plate 22, and thereby the handle 1 is locked. When an unlocking

button 12 is moved rightward as seen in Fig. 5, the pin 20a moves along the slot 1d

together with the inner barrel 18, and thus the tip portion 20b is unlocked from the
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As a result, a proper balance is obtai ned when the nozzle unit 8 i s noV&dEC 2002
back and force in the direction H (see Fig. 17). This hel ps reduce

staggering notion of the, nozzle unit 8 and thereby enhance

user-friendliness. In Fig. 19, when the first pipe 35 is held in the

vertical position relative to the floor surface, the first and 5 second

pi pes 35 and 36', as.indicated bl\-( glhe Eeroken lines, are arranged within

t he bodyBrea¥e 23, allowing mtakeniofihehandle Yepth. This makes it possible to
perform cl eaning of an area as narrow as the width WB of the body case 32.

In Fig. 19 andlsishoRiyin Hgdés evlidrethguesi, afsryynlpbkinfi thet hpagle 35lifts the .
substantially parallel to the floor surface. This makes it possible to

i nsert té)@eﬂﬁoﬁggﬁgﬂe% 4RbtthS MbiMe @ASE 84BN IHHIQinE fRf handIar £atheusheaSioa Jap
bel ow a bed, an hus | eads to enhanced user-friendliness. In this way, the

(1150 e ol Unkenle, Lomen e dan suisan ol koAl b ke
el SYed,by & roLal o0 Techan smAgN. 0, 2Bt St e R ShaM 0, B 020,

previously, to allow rotation of the first pipe 35, the sliding portion 35a
of the finestbepi heardh theredysthe tmeprt barrelnh®ris qUessedetopethit the gen@br titon
33a of the upper case 33. To allow rotation froma position as shown in
Fig. 20 fefumhitethehatahilasl pesomS TlsisSstbedtand iialdryfepablal hekahse ihendik«or
surface to a position in 20 which it is substantially perpendicular thereto

as i ndi : g —ands J4i.nes 35, the opening 33b of the upper
i€ rQé’tahExgg gflé&&gg’?%gﬁé,m Ie!

case 33 heeds to consi arge. The lengths L1 and L2 of the front

and rear portji.ons of. the sliding.pertion,35a. have,limts because of the

1 et oot po- 28 Borey df o Sile: Havh e tTsebaig ol Slesiflo acyRER Eigadtsobt Bases
33 and 34. Accordingly, between the opening 33b and the_sliding portion
35a, 1Gin sBpeRflmEnbedimantpipine iagentancalethisermpodigensy adaush 13ns mspeided
portion of, the body case 32. When the first pipe 35 is in the vertical

posi ti onp theshandlarl sipewinng Fig. Ror fihd handeriehas pdrdlé dn formed ianit¢ heouritght
in Fig. 20) of the body case 32. 5 To prevent such an opening (for exanple

t he openib)Grid)dinéattBts BYlMicf & amppertingistaid 20 iwfitd b tBAf td dwnaRs3age of
the flow of air sucked in through the nozzle 34a, an engagenent nenber 41

and a fi 42 a [ | 2 [ | I per tive
vi ew of %ﬁ%a%é%tn%&m‘é%g s;hrag{ %%bv%& et . fﬁ'%eé[?(li %géﬁér(rglﬁglg?éjhghﬁargﬁgn
arc-shaped.cr.oss eci,io A{Mit ing partion 42a' %0 fornmed at one end of
the fixet AerBEReds CRAMEY the Rash digle Brefivaseit R opvelds Tudnbeiy 1426) of
the | ower case 34, and a fitting portion 42a forned at the other end

t her Bof Hré’Vﬂth%Rja*?Fﬁbeﬁhéﬁb@ﬂiegﬁw%ﬁbﬂwhﬁn@éd-on the | ower case 34 in

such a way as to pull the fixed nenber 42, which has resilience like a
pl ate spring.Thecoheésngaysmbbe14ibesc lewebab pravided imtegtalgdbesdwithTh&he
engagenent nenber 41 has an arc 15 shaped cross section, and is so arranged

as to slikger abong hMearndengsrtiad haee wHich s ishdsH Ngy @Oééﬂngfes%ﬁ% @prinBe1,i r st
pi pe 35 and along the outer surface of the flxed_nenber 2. Here, siInce
there is,ng £oRLiAG RYHIBMAERiASWEdRRYLEBHri Ry LSt 21 relative to a fixed
plate 16 provided on the mount 1b. An end portion 15b of the lever 15 makes
20 contact with a cam 22 that is provided on the supporting shaft 21 so as to protrude
axially.

In the same manner as in the first embodiment shown in Figs. 2 and 3, the

extension pipe 6 (see Fig. 48) is removed from the coupling member 2. Next,
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conventional exanple (see Fig. 49), it is not possible to provide circul @QEC 2002
side plates 20 43 on the sliding portion 35a. Therefore, the sliding potion
35a and the engagenent nenber 41 are held by being sandw ched between the
gui de portion 33a of the upper case 33 and the fixed nenber 42 fixed to the

| ower case 34. This hel ps prevent deformation in the arc-shaped cross

sections of the sliding portion -25 ~ B D E C Z002 35a and the engagenent
porti on whennhbe haadéhy ipbotaterd fooothe stateashawn iTKeg. ey agevienh thertiresh48 and

the fixed nenber 42 have cylindrical surfaces 4le and 42e and openi ngs 4lc

and 42c.is dyvepéth byhe&e coperihg dtedhber aad the Govihgg femiel td)epsysddetyaibe |
flows to the inside of the first pipe 35. The fixed 5 nenber 42 has” fl anges

42f forr’g%? h .sl.des ,th . Eqk&e t, W t Byt he

i nner sur a@lteeso]% ﬁéhglgi gité géﬁ? %tgna_g@;.&%?ggﬁ%l gég}% u (t)l?e?'l{a%g %wowli‘gfe air
that flows fromthe sides,of the engagenent nber, 41 al ong the outer
surface ISFu{tHg %ﬁb%d@ﬁ&h@%ﬁlshﬂ%tl UNGEVeRsENnis oyl 1Rd1§ B cat ed by the
arrows P1 and P2, and therebg/ prevent | eakage of the sucked air. 10 In
accordance wi Thistimekeoitaposaiblenipl wseotha hendler stasp gustdsg bengagemd therebaws
41b and 41d (see Fig. 20) provided on the engagenent nenber 41 engage with

engagemaiimidaws tBbf neytl t35@kpr oW dethgobrushe ot idfi fi botyi 9rof38ee elddtsic
allows rotation of the engagenment nenber 41. On the other hand, engagenent

claws 4 | f ot ent r 41
engage v]gatcﬁl%%%ég%él%g%’%ﬁ?%él g\)/\rtsahéalzﬂﬁﬂgﬁ toéslg‘[dﬁf sgrelglllglng}!;ll 4i350; prg\%/&:5 ge%ﬂ%ﬁp[t%he
fixed erd42. This restrigts rotation,of, the,engagene nmenber A1l.. Now,
how ¢ he BhgabbeRtbveroP FRIORy RE Hp0 IR HASHRNT dosh 0 Audustie
described with reference to Figs. 22 and 23 and al sq Fig. 20 descri bed
previ oustshii Mareover, shrcestha Brusholsh with dugt and thedikeeclupg therete, 15 krptas
is in the position 20 substantially parallel to the floor surface, the

engaykmentvecedhwhedbhotpinowsed étdd oy hdtespplili theregpeardncen 35a engage with the
engagenent claws 41b provided on the engagenent nenber 41. Accordingly, the

engagenment memier 8 Alarid 8CO4rat R4 tiOhOL kikhie a8Sse88 SRoiNtHeNAdE] HEEIs p@l’@x@i%&lus
cl oses the upper portion of the opening -26 8 D E C 2002 33b of the

1
upper c 33, thi i t @&jg}}ﬂt Pﬁgﬁ
menber 41 gt% ;ﬁl ?(fgfshe, fr}h?%% [ diargr%%r , acrll%r%\t%’e&éjﬁggé%%g%ﬁg aw ﬁf i
t he engagenent ne . 41 _engages with.the agenent cl aw 42b_of the fjixed
rember 43VCRHPY FBTHE I T GEIATER Vi O A SRR A RRY The b Abuer
an air inflow portion 35h of the first ié)e 35 is partially closed bé t he
engagend#t thie gpebodimearid atvash dde s p@m& mptegpylyt math the tnpepbags! L8 of
rotated counter-clockw se, the air flow passage in the
15 the handle 1 shown in Fig. 2. More specifically, the inner barrel 18 has a nozzle
24 formed integrally therewith, and, at the tip end of this nozzle 24, a brush 13 is
provided. A covering member 23 is provided slidably between the nozzle 24 and
the outer barrel 1f of the handle 1.
The covering member 23 has a stopper 23a. The stopper 23a slides along a
20 slot 1g formed in the outer barrel 1f, and thereby restricts the movement stroke of
the covering member 23. Moreover, the covering member 23 is loaded with a

force that tends to move it so as to cover the brush 13 by a compression spring 7.

As shown in Fig. 8B, the inner barrel 18 has an air inlet port 18a that permits the
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air inflow portion 35h gradually w dens. Wen, as shown in Fig. 22, the 4@rr 9007
inclination of the first pipe 35 becones equal to about 45 , the engagenent

cl aw 35g provided on the sliding portion 35a engages with the engagenent

cl aw 41d provi ded on the engagenment nenber 41. At this tinme, the air flow
passage in the air inflow portion 35h has the maxi num cross-sectional area.
Now, the upper portion 33b' of the opening 33b of the upper case 33 is

cl osed bypachebetiweatinn the avozzlen 225aiBbdhe amdet harre¢aif porcommusiiate twighedfe i s

cl osed by the engagenent nenber 41 and the fixed nmenber 42. Wien the first

pi pe 35 ingidedbptirdinner baer] agunt er - cl ockwi se, the air flow passage in the
air inflow portion 35h is kept having the maxi mum cross-sectional area.

When, as sho i j g0 . Dj . i of
Uhe 20" opent nis ik, afle pishndsh ihihe fidBl ASbEMRLAL HES eR{bSIh Bl 8 FerE, ¢
restricted.. At the ,sane tinme, the en ement c] aw 42 rovi.ded, on the fixed
eber 45510 GBI ol Tk e G ST o AR 5L oA IE o oRSge Bt
menber 41, and thereby rotation of the engagenment nmenber 41 is restricted.

-2 75 1thBt PoEitR00Whsaxthe eleetria meciumstlephqrestdfs issictionatles sut ok dbse
fromthe state shown in Fig. 23, the air flow passage in the air inflow
portion RE drstied @aveﬂihg rambeyed thtotfle the i aglefRidit NBADEA 4 rediENHeNE
inclination of the first pipe 35 becones equal to about 45 , the air flow

passage | [ Is 5h: 1. C - $8CY |
o oa. e b b8 Re: RSN Mol UE ICRARE RE1L BP0
passage in the gir,inflow portion 35h.is kept having the mninmumcros
Cect onarneas. fig, e 1 " P e Plpf e Jaouli Rikeeh P Bheictizge B
restoring the state shown in Fi % 20. The structure as descri bed above
makes i tCQIBBEISHIQN SBIiNGt AtCAUSHE the (ovepngemesbeg 33 ¢t mopesint ths direction
substantially parallel to the floor surface to a position substantially

per pehdi indiceted fer BicoarrdheE2t h&haarezhltingnstatdd inswhipddthenbtutsh 1&atiecalered
position, which is nore frequently the case than otherw se, and in addition

when t hepy Bd Eo@d i@ nfmbdie2d, i showni@ Bg. 88. i n the range from about 45 to
60 , which is m)re?requently the case than otherw se, by rotating the

(175t pipe 35ranoq i the AASl .00,45 Subsiaat teld y; par ellsly tauiie Clhoo

surface and I'S POSSI 0 naxim z e cross-sectional
area of the,air flow passage.in fhe aj.r inflowportion,35h., Thus, jt is
possi bl At iEitianeVB ST BASEIPE T LUACBETER BnityS HOSTRES 18 XeeP tRe RS he
nozzle unit 8 is nost frequent|ly used. Simlarly, when_the nozzle unit 8 is
used i n Bishl ddgiwithi dast pesl tthenlike nclzogwiherats agevarad even i iWatte BROBATYL he
first pipe 35 equals about 90 , the air flow passage in the air inflow
porti®n Afipehsiont é dasti suction oss-thet tthendhistimgdhruahd18 hdses tndtsspuis sthiel e

to achi eve high suction efficiency. To allow the air flow passage in the
air ian%d@%ﬁ&é}n 35h to have the maxi mum cross-sectional area -28

Figs. 9A and 9B are sectional views, as seen from the side, of the principal
portion of the handle of the electric vacuum cleaner of a fourth embodiment of the
invention. A coupling member 2 is composed of a fixed portion 30 and a rotatable

20 portion 31. The fixed portion 30 has an extension pipe connection portion 30a in
which an extension pipe connection aperture 2a is formed. The extension pipe
connection portion 30a has a lock mechanism 4, similar to the one shown in Fig. 2,

for locking an extension pipe 6 (see Fig. 48). The rotatable portion 31 rotates
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1 8 DEC 2Q02 when the inclination of the first pipe 35 is otherw se (fofr8 0EC 2001
exanple 30 to 60 ), it is also possible to provide anot her engagenent

menber between the engagenment nenber 41 and the fixed nmenber 42. In Fig. 20
described previously, in the front-end portion of the engagenent 5 nenber

41, a shield portion 4l1la is provided that makes contact with the inner

surface of the upper case 33. If dust or the like, entering through the

openi ng 8Bbubfh suppargpershads @ 13%hileoslidiogsalpng teheylindeicalf serface@0ci of the
(indicated by N) of the fixed nenber 42, it is difficult to renove it. The

shi el d peikbd Opordibh 36! Vahet fotakdtdt dodrfion Q@thﬁBftM@Q&térKBioﬁi%ﬁ% 1505 e et o
and the upper case 33. As a result, 10 even if dust or the like enters

t hr ough Egﬁh&pgah [0 R ggg&%iflttgﬁ%eﬁ&ﬁ I[?E'setfbe shield portion 4la, which is

cl oser t e openi ng I's easy to renove it. In cleaning

of , for exanp a gap,bel gw a, bed, ,,since,the nozzle unit 8 is kept

Chvi st bl ot hivarspd Hua redbteBie porich ciiqhat ¢ Bv SoRBFHIAN cRETTRE Hdete
direction. This causes unintended rotation of the second pipe 36 and thus
15 st aggwihiely thetioss 3ois adnmestatly Adandle 1iinf@inged dotegrablonwitheths radataplgpe
35 is in the position substantially parallel to the floor surface, a pin 44
provi dedpeftiéihg1l oMe kose3 Ihdetigabeasndlet hirotgh tegdthenugll boh de3feked ayided
inthe first pipe 35 wth an engagenent portion 36e having a sem -circul ar

Cross Se&é&ﬁ%ﬂEBQM&HPHyhQoé@Emﬁﬁﬁﬁﬂgnghéﬁ%ﬁﬁ%gﬂThiS prevents staggering

notion of t ody case 32." The pin 44 20 and the through hole 35e are nade
so small as t use al nbst _no_drop.in the,suckion force due to,l eakage of
t he sucked ai ?I.l thfsg ?H%Ergi’)@egﬁ 89(%?68(:& oeg%eglbeercf}}evgot\gfagﬁ; (ﬂorﬁﬁf}t %i:tﬂnélxgrfﬁ)l e
of the structure of the engagenent nenber 41. As conpared with the one
shown i ne¥iegsiom pipeconneqgion pogtiordda aa g ajflradbler keseotis makes b Pepghlfeent
menber 41 is extended in the direction of its |longer sides, and has slots
41f pPovchemgd matihetloy hngldrofctle sandlacke sviith' isdotegralt withnthe hbse 8xt &hasd
portion thereof. The flow of air sucked through the air inlet 33d (see Fig.
14) of the WPy foesendbdifieat! be f&éﬁhg thei hafdlel ovwe kbé%ughnt hg §ﬁtn€igﬁt 41f
and 5 blows on the blades 50 (see Fig. 20) of the rotary brush 40, thereby
rotating o) Thi s: Ca r.o i u A7 . and
{ her by PaRRcrE AENy= 1 3 Hled iHicRNT FEC A LoD PIERAE 1t ekRbalE O
with the flow.af the suck ir, flo toward .the first pi 35, a

i cat ofPTH VL i Ho HORD i CECTeR P i S RE SR gLRIO REASE 16 TR |
Fig. 21, the air sucked in through 10 the upper case 33 imediately flows
towar d t Bedfsuricep(nsy dBwmy of dhe rgdle iln (THds erdugemdhe straméhattthesmsan in
Fig. 24, the air sucked in first flows through the slots 41f to a portion
cl osab t pe¢dwetdhadestosholdnihet hamndle | owhenawatradtihpeldamisg, mpeh&®byedacenkes
it possible to rotate the rotary brush 40 efficiently and thereby increase

suction eid bardicyn tAdulbe positions of the slots 41f vary according to the
rotation direction of the first pipe 35 as the first pipe 35 rotates, but

the slots 41f \feRBLE, SHAGEAN A ¥ ghP Bel6w a bed or the like, it is possible to set
the handle 1 at a desired angle and thereby allow the user to move the nozzle unit
8 (see Fig. 48) with ease with a reduced stoop. Thus, it is possible to reduce the
20 Dburden on the user.
Fig. 10 is a side view of the principal portion of the handle of the electric
vacuum cleaner of a fifth embodiment of the invention. A handle 1 is formed

integrally with a coupling member 2, and the handle 1 is divided axially into a

-18-



sanme positions relative to the first pipe 35. Thus, it is possible to ﬂé%wﬁfmm
at all tinmes the slots 41f in such positions relative to the first pipe 35
that the sucked air efficiently blows on the blades 50. 20 Fig. 25 is an

expl oded perspective view of the portion around a caster 39 of the nozzle

unit 8 of the enbodi nent under discussion. A caster 39 is supported by a
caster nmpunt 46, which has a pair of supporting ribs 46¢c each having a

hor i zontfaPRY, PRGN sib@angdee repherHAR kK. s| Des rade Portiamdike s g\hamrtg@gvyr iaxed

to the -30 ~ 0 QE C 2002 caster 39 is loosely fitted. The caster shaft

39a may swppooting dnember Ralsbyaswiot e tdtetabds relntidO td ohe Edut @ortien irhad tbie .
conponents. The caster nount 46 has a pivot 46a having resilience radially.

In the | @QueHoeASE Hdis Pod@BESAEW ANitdAnSEe ThiPmaaded fdiaiblbas ehdiigeot
socket 45 formed integrally. The pivot 46a is fitted into 5 the pivot

socket 45. ..The pi Vv e ter unt, .46_has tQ 4 ormad at
the. end.cusily B Rt of 0 RanhCa S8R Beord Sinule WS BB 1BBPY AR 2By
socket 45 so as to prevent the caster 39 fromdropping out. The recessed
[xnti%n134@€ﬁ§uﬁ@¢%¢@éﬂné%tto have an opening in the circunferential
surface 34f of the |lower case 34. This hel ps prevent dust or the 10 like
from col | ect iFigsi h1Ahend a¢Bssredsijentiews didhe fiiecipakperti@® odnttiet lendiasifer
nount 46 are so formed as not to protrude fromthe circunferential surface

34f . ThihehabdeicOrR M RIS bQikiheeBBSd RieBDMheSAVAAGHRS AMmandiallisor a
piece of furniture resulting fromcollision between them during cl eani ng.

Lo coueipp BN EEDG 1 S005RES PANHTE 30 5, bl 89 ehaenil,

46¢ and there obtain higher reliability in,the, functjon of the caster. In
Chi s strig & dlomporiar oib 30d & etk e ¥ Agithent BepeoteRare. Hou
the pivot 46a. This ensures snpboth change of the novenent direction of the
nozzl® (hstwesnpbemeerllye resstpartionG kisdsupposted By g.supppriing neonbes 28 ke as
caster 39 does not 20 slide but rolls, and thereby prevents scratches on
the fl oapiy rotatdhie dbiokie anMotie OMEperindteulaheo ¢hstirtlisdbiitedRaei Bnsumher t ed
by the slots 46e, the caster 39 can nove translationally. This nmakes the

caster %%affgbﬁi&&'%&e&hi B gothted BEd THERIAL féﬁ‘@&axﬁél%@%viﬂ? 1161808814 Den AOy&IENt
direction and thereby ensures snoot her change -31 1 8 DE C 200z of the

nmovenent_.di rect | Furthe resy fd | I e t tk S 3% so
s to naraics B8 etun TIRESHE" Prnls alekaBiFpSIRsTS' Gy, BR°L A 1
circunferential, surface than in the.central portion 39b' thereqf, .because
this muidbs fl@nﬁi‘@séiw@t §r9bde poRIRS 16 P ERGSE it REEYSR i 61 EORBA act
with the floor surface and thereby 5 nake it even nore susceptible to the
monehi témbodigneist.t o change the novenent direction. Fig. 26 is an expl oded
perspective view show ng anot her exanple of the structure of the portion
around a castkig. 39.is eecatibral viey, auisteas rotdthofide, ohieehandle of the electric

vacuum cleaner of a seventh embodiment of the invention. In this embodiment,
inside the handle 1 of the electric vacuum cleaner of the fourth embodiment
shown in Fig. 9, a nozzle 24 slidable in the direction indicated by the arrow E is
20 provided. At the tip end of the nozzle 24, a brush 13 is formed. Moreover, the
nozzle 24 has an opening 1p formed so as to open to a hose connection portion 31a.
Accordingly, the air sucked in through an extension pipe connection aperture 2a

flows through this opening 1p to the hose 3.
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nount 46, a plurality of balls 49 are arranged by being positioned by &8 DEC /02
ring 48. 10 The balls 49 are held between the bearing surface 46f and a
beari ng surface (not shown) provided on the bottom surface of a fixed base
50. The caster nmount 46 is fixed to a recessed portion 34e (see Fig. 25) by
a pin 47. This structure serves the same purpose as the previously
described structure does. When the nozzle unit 8 described above is used in
t he | ongi t udi Asishpesi in Gig. 1% when fthe diandiel 1se dackdimpélse SHnaladd 3@ sitien,
rotated, fromthe state shown in Fig. 13 described earlier, in the .
directi ahs éxdheRinegiBy cdhhewbod lpartidnl 20a ra@elPelid ihaeld¥e 1 brd Rirfariged®in tah
extensi on pipe 6, the coupling nenber 2, and the hose 3 nove toget her,
bringin | expl ; Ikl ng. j d j oGy g2 7 -
rovever B RARE ToTiemduinkahe R B (¥ Bl 20T End ARMN Cpfesine!
is 20 possible.tq rotat he coupling,menber 2,in the direct.ion indigated
by the. dPRCIPEBLs A4afaar: Hhe RERERidh B Conpectiohabebi 2in Ui G098 190
that the handle 1 and the oFeration switch 10 point upward. As a result,
even Swhamaddvere frore theicougling memdver 8 ashimdicatgd thydiheadaspearid-doh linekel 3'.
handl e 1 and the operation switch 10 can be -32 1 8 DE C 200" used in

the sameswityisasmehalotkensdizaliemudilécks e n6Lde i2a inhthd sdrae abapasiit 1edks and
t hus enhanced user-friendliness is achieved in cleaning. Now, the rotation

mechani ikNg . W | I ' t.Q .2
section3$b3%%%¢§8g%gﬁégftia ég%%%gnack$?§%ﬂ$%§;ggsﬂgﬁ%&§fPﬁL%E@?%%bi%g and
30, respecti.vel ¥)'t C@)} t,he ter surface of the holl ow extension pipe 6, a
coupl i ngo%errggsé (8 er Qtseéﬁoove) 55 is provided circunferentially.

Mor eover, on the outer surface of the extension pjpe 6, plurality of,

| ocki ng gr oovEBIS(SBEGHEE Hrakeydt possablerte wieothedeanalp du%aawét@aﬁ%us as in
circunference. On the coupling nenber 2, a | ock nmechanism 60 for coupling

t he Bxt ethei seeoptpembod snemip\andetherdlly Ehiminatds thechestd smtd@ @ slistimgobhst so
as to be rotatable about a rotation axis 60a. The | ock nechani sm 60 has, at

one end dreseeis b@d?tg 0PnheZléérid $&N0AHI d18a@ReE)Fighas) RhAtfiudemtbhheugh
a hole 2c provided in the coupling nenber 2. The | ock nmechani sm 60 has, at

the oth 4.LS se ' . On. ot

second anedehitpEXensolibh el %o 2AH RREKES LR ARAIRE A Blsg
second grqoves 55 and 56, respectively. The button 53 is | oaded with,a

For oot FOAIDY GHARST O RSVE 7 (i bristy s MTeomet vaies g euiy - bisbr 88 on
spring 54. Accordingly, the first and second projections 57 and 58 are
pressed aghthelikerduagttbgrstonipkprt eovared whew nohtingisesdt ppes 8ol sepilHhe
finger, the extension pipe 6 is inserted into the coupling nmenber 20 2. By
r el edsi mppehaeardgenger fromthe button 53, since the first projection 57 has
a smaller rotation radius than the second projection 58 with respect to the

rotation axi spigdazass aROWRterRalFvibw 33, thd eldctiessddiientQeisiage diheidhithst
projection 57 with the coupling groove 55 w thout engaging the second

proj ecti gny3ginitddof Bfe LRAHLG. - ?Bysa nozzle unit 8 having a nozzle (not shown), a

first pipe 35 is supported so as to be rotatable in the direction indicated by the
arrow J1. By the first pipe 35, a second pipe 36 is supported so as to be rotatable

20 in the direction indicated by the arrow J2. To the second pipe 36, an extension
pipe 6 is connected. The extension pipe 6 is divided into a front portion 6a and a
rear portion 6b.

To a body 9 of the electric vacuum cleaner, a hose 3 is connected. To the
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1 DDE C 2002 grooves 56. In this way, the coupling nenber 2 and th?BDEF?UZ
extension pipe 6 are rotatably coupl ed together. Wen the coupling nerber’ 9
is rotated relative to the extension pipe 6, the second projection 58
slides along the outer surface of the extension pipe 6, and 5 then the
second projection 58 engages with one of the |ocking grooves 56 as shown in
Figs. 29 apd 30 descri bed pyevious|y, |l ocking. the coupling nmenber 2.in a
pr edet er¢8 @ét%gpw 8nd F@PH{lﬂﬁén@Iabﬁh% 1%&@@1@%3%%@3@ yabedield hy
extension pipe 6 fromthe coupling nenber 2 is achieved in the foll ow ng
manner . By psersaidigntdperbtivh ewvikh (@ tdibkengagiedgtoresies)) the dpemtibd 6f tiger ,
as shown in Fig. 31, the second projection 58 is disengaged fromthe

l'ocki ng geeaYevatuBYclPASSS Mthe &lﬁlﬁliﬁgt &@n_ﬁ)%rfz_uifstﬁﬁf;léﬂ ) t18e EkRGRIon Bipe
shown in Fig. 32, the first projection 57 is disengaged fromthe coupling
h

groove 55._ 1 i tate, Db uhl i ut t exension pipe 6, it is
r enoved %’r%@f}h@s @Lol%tpslulcﬁlémrr%o etrhezr? &ng }ss‘h%cl?l eYer%f 'Fig. 33, which is a
sectional view as seen fromthe front, the 15 | ocking grooves 56 ar .
arranged at thigSelfteadt 1AL aperspestive yéew 583 BAttPAYVEAY eRowing e deteibes
where the button 53 of the | ock nmechani sm 60 points upward (hereafter

r ef er r edoft theasozzle UmbpnaTheasizzlenhit &ihds atbadyecdsec3f, ivolishi isdicrapesddogf
dash-and-dot lines 90 apart rightward and | eftward fromthe nornal

posi ti ong (hweraideess halRlg edokoleasa foeme8Qn ROBLitbANSIac) o drieasb @zl e
unit 8 is used in the lateral position (see Fig. 13), the coupling nenber 2

isint -l ki n 0 j oS £ |
| ongi tugﬁ) ngﬂflgigé}ltg iqzllr”?tc 2 ? 3 ig. C%&??@’t %Ié& %oﬁlgﬁpﬁg slr?eﬁ egdozét?’se%?ﬁthgn%p%?r t he
90 positipns. Thus, in either case,.the handle 1, 't operation, sywtch 10,
and e anh Toiwptgleses $3 Fush 3ur (i BUTRE B MRttt TpoRaE puBict. fog

| ocki ng grooves 56 may be arranged at other |ocations than described above.
As shewnsdratahieg. argh cragkiscthat snay deswlt [frameifs opllishen peithiowal onewpiace & g.
33, the | ocking grooves 56 have, as their circunferential wall surfaces,

i ncl i nedfvnstwré.aces 56a. As a result, sinply by rotating the coupling
menber 2 relative to the extension pipe 6 without pressing the button 53,
the second projregld BHttaR swklscoBf tie Idifer Akl 1L gttt 30 ROFRAB D& fikke
load with which it is | oaded by the conpression spring 54, allow ng

Swi t chi e f d 1L Thi S | [ t he
ot at i onCSaEPHY o Basy. ThBR R 880 oRERRE R ;hehRbs AREEmBYLlER 4F e
positions have, as their wall surface 56b farther. fromthe nornal position,
non- i ncl RAee IE 8c e MOEOVERARS $RRUR 18 F18adBs WhEFY ds Assatinal view fig seen
restrict the rotation range by being struck by the second projection 58 and
t her @by frpavéhe fromt, dosidei the membler uitt § ombtargomshat@ds qurovted hdn the
rotation range. This nmakes switching to the 90 positions easier 15 and

t her eby eppeancese 36 e diviieled|3desse Fig. 14) is provided to allow air to be sucked in

to make the rotary brush 40 rotate.
The first pipe 35 has a sliding portion 35a having an arc-shaped cross
section that slides along the inner surface of a guide portion 33a having an arc-
20 shaped cross section provided in the upper case 33. As a result, the first pipe 35
is so supported as to be rotatable in the direction indicated by the arrow J1 within
an opening 33b. The second pipe 36 has a sliding portion 36a that slides along

the inner surface of a supporting portion 35b provided in the first pipe 35. Asa
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Fig. 35 is a sectional view of the portion of the extension pipe 6 at! SWBEEP
the coupling groove 55 is forned. At those | ocations of the bottom of the
coupl i ng groove 55 which correspond to the | ocking grooves 56, grooves 55c
deeper than the coupling groove 55 are provided. By engaging the first
projection 5 7 with one of 20 these grooves 55c, it is possible to lock the
coupling nmenber 2 and the extension pipe 6 together nore securely in the

pr edet erfishéld et s8Gand PoRE t3Coiss SOt HePpRItefIasakl beorotatadile iignshe “digacdiower |
in the sane manner as descri bed above, inclined surfaces 55a and st opper-
sur f acesimmhtateddptievaded J2o al | ow easy switching of the -35 1 8DEC
2002 rotation position. Furthernore, by form ng the coupling groove 55 as
shown in Fig. T83s, iit isSpheiBIePhe ElargRCkhé NGB | ([BpPRRRATY 4ngld ofhehe
extension pipe 6 in the , predeterm ned rotation pOSIPIOﬂS by using the

first proj ion 5 7 t om he secagnd projection.58. Thi | ps
sinpli fye)lft%glglso?lr E&ﬁeu? ggnﬁge I'—rfr%?e %}taén&ls g’fwgaema ee@tr%t A lvﬁ%é:\?lvte?ngyg? (i
partial sectjonal view respectively, of another exanple of the structure
of the | Bexdireehianiodtheolepsh, Phtla Hiprtygddperolithe nawsis LAl Hehhaptatiosnd t he
extension pipe 6. This |lock nmechanism60 is different fromthe |ock

mechani sthebfirsthpipe 35 KiHgreiz@ften thiaposiimrset drednpzdpaatit evilloBe refeckedpas ed
of a ball 58" loaded with a force by a conpression spring 10 52 and is
provi ded, $ epar &ty ﬁo@ﬁ{eﬁ”ﬂe Mdrébved! @b @BbWeNiPFig. WieRt thos&IWR! {0ehdmkgEber
2 is rotated relative to the extension pipe 6, vm%rlthe first projection 57
sliding 0, i r,OoMe, |58~ [ ] ded..with a
For e, t vaPy 8 (QHBles ST R o e L 1EaHEh pipd o sif0lf Int o DR Rl bs

i nclined surface,56 see Fig. 34), n runs on,to e outer surfagce of
he. ext eREBR et Gsoaom itient i bR ertieetigrooh e otit o the dovedss
Thus) this structure serves the sanme purpose as the previously described

st r ud® ursiddseef tiBy norelesing d)hley Botation 6Bthd secand pirpeBd. t Hdefeinafter, this
projection 57 is disengaged fromthe coupling groove 55. In this state,
when t hepésitionsoothedhpezle wisit putlll b referred beabahe “Mhgitudigabpobidionip ot er
surface of the extension pipe 56 as shown in ZO Fig. 38 so as to allow
renoval g 4he X tERsi Al $66 rfeﬁ%bﬁ&eth%%&ltl&gaﬁ@@QPe Sec Bi d 3¢

| ocki ng groove 56 has an inclined surface 56¢c as i1ts wall surfa é)closer to
t he coupling M 023 acri@oqt wal fac t. 14 dihath i i in
whi ch the extggg?%nl Gp?epsgr@efisd} %ﬂ’%éié’ gﬁ% a?raﬁ%(gngatlﬁeth?%%%}} th(?nﬁ%%lé)%%,&%ﬁ
inclined_surface j;s -.36 ., ~ 8 D E C 2002 preferable here because jt ensures
sroot - ngBiRAdToMa Hiresien BeiaRd bhdge IS RITPER BPWEHE £33 GBI pe
6. Coupling between the coupling nenber 2 and the extension pipe 6 does not
neced$arindicatgddn hevaravHl 2 vedatsy thenfiesgipipe 85 gr Sbeaiy thee Bewplthrangy dvve
55 and 5 the | ocking grooves 56) provided in the outer surface of the

ext ensi ofirquiapel Secinidnpipes S3gagkeeRt inEMdesd by hhefdrieis a3dsb&andhen flows
projections 5 7 and 58 and the ball

through the extension pipe 6, and then reaches the body 9 of the electric vacuum
cleaner. Here, the first and second pipes 35 and 36 are coupled together in such a
way that the air flow passages (K3 and K4) through the first and second pipes 35
20 and 36 are arranged in a straight line when the nozzle unit 8 is used in the lateral
position. In addition, the rotation axis 36c of the second pipe 36 is kept

perpendicular to the air flow passage (K3) through the first pipe 35.

Thus, when the nozzle unit 8 is used in the lateral position (see Fig. 14),
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58') provided on the coupling nenber 2, but nmay be achieved in any oﬁﬁ EC 2007
manner. For exanple, it is possible to provide a groove in the coupli Sﬁ
menber 2 and provi de an engagenent nenber on the extension pipe 6; or it is
possible to provide 10 a groove in the inner surface of the extension pipe
6. Fig. 39 is a sectional view, as seen fromthe side, of the nozzle unit 8
of the electric vacuum cl eaner of a ninth enbodi nent of the invention. The
nozzl e uwhicl8 infmote $regnisodiyntie case ithaenutbdrwiser éhé sde fldwat paskaghefeihght h
enbodi nent shown in Fig. 14, and therefore such conponents as are found -

al so in dlikedi htbwihl eidediciBiin iR 6 daptc had Wt A, t Thisamkes ef po&IER .
nuneral. The electric vacuum cl eaner as a whol e has the sane structure as

shown i n,_Fi i . ' A ed
o a1 ongr eaues g & ROEELRol Priedty 8 AnBRRY 185G Suchh StpkRriReN
surface, .an upper case 33 to which a first, piLpe_35 i coupled, and a bunper
38 1 vt ISDAPUBEHCE RoTep VORI S oae s elBee B 28, B AS Rrsiden Bot. ;BT pe
35, a second pipe 36 _is coupled. To the second pipe 36, an_ extension pipe 6
(see Fi gwhes)thepseconpinge fhiscivtetedcahaydrthe irotation exlg.36Thiebatijre théhd first
and second pi pes 35 and 36, the sucked air flows toward a body 9 of the -3
7~ a pipe 35,zthe’aiel fhol rpassygBUKB ahed0g)r thasugindhe diretlahy sebendrpipes 196. As
in the eighth enmbodinent, the first pipe 35 has a sliding portion 35a
havi ng aa{théB'a%QaHég@ atrafrged iﬁe&éiré’%hft e &l 'tl&’@?m?é.o“ﬂl&sf]%hﬂp%lﬁe $Ed @gﬁ% of
e up se

a guide portion 33a havifig an arc shaped cross section of t per

33. Thus,.the.first pipe 35 15S,.S0 supported, 5 .as be rotatable in_fhe
directi o i Haibatl BRERE Rodtify 2R SR PiBBerPngsie® WBHE: Pl ace
of the first pipe 35is fitted to the second pipe 36 with a screw 63 so as
to be ro&’%?P&BB@‘ﬁ%Eﬁt@ Heemsudereaxi s 36¢c, and is covered by a cover 64. A
top surface of the first pipe 35 is fitted to a pipe cover 62 with a screw
65 st0as to bEigr dPasabtap sieoutof tthe noatkt ot Sawith Bscupitrecpigrae3 ampved. i s
fixed to the 10 second pipe 36 with screws 66. Thus, as in the eighth

enbodi MeThe sdeng tpietibaZFIeotinhé fEst pipsed ikmrtdigzeldatidd o Podiyotaset S,
el evati on (depression) angle of the extension pipe 6 can be changed by

f ! ; . i N Fi ipdib
nmeans o W\}/\lAthehnflét ﬁ‘é%%??ﬁ@%ﬁ%%ﬂ% tdsO enaﬁoﬁg A d.n l\'iggaovgﬁ RS firdt ﬁ&)tehe

earlier, used Int ngi tudi nal position,

el evatiofp 15 (depression | e, of the, ex si an, pi can.b hanged by
neans of&l ?{@ss%crg 195 Bé?%ggglﬁu&?(%mgw&é%ﬂ%\ﬁeflﬁ% gflig? @rﬁ’&hg\éﬁoﬁoeq pifFes
35 and 36 are coupled together. As shown in this figure, the first pipe 35
has an op¥Htaigsigss) phrithedady §3se §2extshETdRBbudReEE iamgenstd dAgPyidRa The
flow of the sucked air flows through this 20 opening 35d to the second pipe
36. M eprptmudihigoe@imgporthien G2en(sag B3gd49)sahiis regvidedt iopper cpoventondsb
of the second pipe 36, and thereby the rotation range 82 of the second pipe
36 in thexadhpRClandnthld itSs rebibleteded e thd HepiloIV of uhe tnodzles udses and t he

| ateral position, the second pipe is -38
thereby make the nozzle unit 8 compact and light-weight. Furthermore, when the
nozzle unit 8 is used in the longitudinal position, there exists no obstacle like the
coupling portion 32a, and thus it is possible to achieve enhanced user-friendliness.
20 Moreover, the rotation axis 36c¢c (see Fig. 17) of the second pipe 36 lies
substantially at the center of the nozzle unit 8 in the direction of the longer sides

thereof. This ensures that, when the nozzle unit 8 is used in the longitudinal

position, the applied force is borne substantially at the center of the body case 32.
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1 ~UE C 2002 positioned substantially at the center of its rotati th@?ﬂﬁz
A2. To prevent inflow of the anbient air through the opening 35d at 't

time, shutters 67a and 67b are , provided on the inner surface of the first
pi pe 35. The shutters 67a and 67b are | oaded with forces that tend to nove

t hem cl ockwi se and counter-cl ockwi se, 5 respectively, by a force-|oading
spring 69, and are so arranged as to be slidable along the inner surface of
the firsAspigesuB5a pthper bélenne iy bktaimed whensthesezisunited isomgiveddiackland
position, by inclining the second pipe 36 as shown in Fig. 41, an .
engageneffcd 9k theMiRkSidH Hi (38e 8.0, PITREs BelRNGAges s\mgglaridgen@h%t &f tifela.
Thus, the shutter 67a rotates together with tthe 10 second pipe 36 so as to

shield the eni.ng, 35d..;By returning the.second pip 9ot he origi nal

osi 1 or Rl -2 ey SHEAREE e EaTER TR, P Hes o) MHPLIRLEEH i on
by the action of the force-|oading sprinq 69. Simlarly, by inclining the
second pPipe 3% i heltdnohsoverticatiipositiqrorelative dpdhgdheatt sydrea, dhe bt angages
with the shutter 67b so as to shield the opening 35d. This prevents infl ux
of the Il&cent eipesds' aaddB6 hey ehdicpedgntie rodendines, apcarranged fwithientye.
When the nozzle unit 8 is used in the lateral position, free rotation of
the secopohPidage 3 fih et AReBOSH tdfONs SIWA. | Thid Snaldq itfs%(ﬁ)srs‘i’bfl%nic?(ﬂ)epﬁérﬁl
click mechanism(a restricting means). I'n Fig. 39 described previously, the
click ne ni st e 1 provi ded between
t he pipéﬁggngggéﬁggﬂﬁgh%;ﬁ%%ggé%%?éﬁﬁgghéggQﬁﬁgggﬂgbgﬁgag%the detail of the
click mechanism_The firs piﬁﬁ 35 h%f a_qus 35f, i.nto,whi.ch a,congression
spring 70 is 1 t¥igd. 1OoeRthellt gy Wurdesetbed PRYINYIE d89efiTab PiRe| dRking
plate 61 having a hole 6la is fixed. Between the locking -39 ~ 8 DEC
2002 pl asubstdntaaldy tieralielnpe absi fdoors puifage. 7(This makendbgoasibledb inskit 88
Engaging the steel ball 68 with the hole 6la produces a click. Thus, a
preded er ibnAd Wit & kath kasedebp inOHi H@tbWwaretsatk dshe ga?cmd“phmcﬁ@nd
which is integral with the pipe cover 62. This prevents tree rotation of

t he Secoﬁﬂlsgegitl??o 3fhaneed n?éﬁHYelﬁflﬁl\éEE‘.t SIrp\g‘g%W A gigét %&J?Zéﬁ[ 3% otatable .

efficiency due to staggering notion of the ase ring 71 is

fitted to the boss 35f, 1.0 prevent try,of, dust _and .t hereby prevent ..

vari at | ROBVRRETRE BrovAatally eralelyiarbe s duskn® iy & hetipHanbEntially

Mor eover, wheg,ﬂge predeterniﬂed,rot?éion force is applied tqg the second 10
pi pe 36 PYPesdigdar tthegetg; i vEhiso is rAChigvask byi ge ratgtion, eneghagisigahavitg a
retracts against the force with which it is | oaded by the conpression
spring 7€rudtuea astshoven éelFigakd, édiclolid 8 ssctngal iew thereof asfseen fodmt the

| ocking plate 61. Therefore, when the nozzle unit 8 is used in the

| ongi 4 udéial position, the second pipe 36 can rotate freely.

As described previously, to allow rotation of the first pipe 35, the sliding
portion 35a of the first pipe 35 slides along the inner surface of the guide portion
33a of the upper case 33. To allow rotation from a position as shown in Fig. 20 in
which the first pipe 35 is substantially parallel to the floor surface to a position in

20 which it is substantially perpendicular thereto as indicated by the dash-and-dot
lines 35, the opening 33b of the upper case 33 needs to be considerably large.

The lengths L1 and L2 of the front and rear portions of the sliding portion

35a have limits because of the first pipe 35 colliding with the upper and lower
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15 In Fig. 39 described previously, a rotary brush 40 has, on its sHaf QEC 200
portion 49, blades 50 nade of a flexible material such as rubber and
brushes 47. The bl ades 50 each have a plurality of through holes 50a fornmed
so as to extend in the direction of a radius of the rotary brush 40 and
arranged in a line extending in the direction of the length of the rotary
brush 40. As shown in Fig. 43, the air sucked 20 through the air inlet 33d
provi dedcdsestIfeangpt: chewwrdinglyi betwaenbty operi®mgadsl laodsthenslidingepertiont
portion 49 fromthe side of the rotary brush 40. The air then flows through
t he shaf$s5qyait bpenéy, dodekdiepldhovsdieated by ddghs fdrenddiroaghigirgsorbioa. ofhen
the rotary brush 40 rotates in the direction indicated by the arrow S -40

L 8 DEC g00Bospauel 9 FiiinedOnd igs OpiNa8 #7ire0ck 12ibi2H53HB0, hakeni:

dust fromt | oor surface such as carpet. At this ti al r bl ows out

t hrough the throygh holes 50a on.the floor surface,.to help,dust, to be raked
up. CThr SSPEuEE IE SRR e AdSe RO e o s Rriced) ot By a8 3 he
rotary brush 40 is fixed inside the body case 32 in such a way as to be

| oade®d, at on®ogndvend suchaanspeaing (far exampde she epspinigipdicatedryulyd fapm
attachnent/detachnment button 75. The attachnent/detachnent button 75 is, at
i ts shaf¢ompaiidieatingwithitiotad flony phssagody thaftowdfsir asckad he thntughatHee in
the direction indicated by the arrow V1, with a certain anount of play 77

secured 50,48 349, LR e gh LhehD et 4 PRARA adkeP R TP aymﬂ_iﬁigegﬂ in

the figure wthin thg dy case 32. The lower case 34 has a projectfng rib
34e. Wen,t e.nozzlelu i(i;l 8.1s gu%] ect ed hﬁ a rok re%:élting fron% .fo(g
exanpl e, BIHY 6b 4 SRRIZART JiREFPosdiRt TiER Of e drBeR minsheplate BwHEL
rotation of the atta hnent/detachnen% S;iton 75 and thereby prevents the
rotary bFBgnixgd fpemoes 4% &ssi ¥y Bashapperrasheesdanpor figHng spergion; féa
attachnent/detachnent button 75 is pulled up in the direction indicated by
t he &0r oferivzd dthenestmad of plor fiked Misibep¥2 sngsgasueithas ¢tggphent porfenrfidds.
At this tine, the attachnent/detachnment button 75 can be rotated w t hout

interfergae@iyi 2d) dihePoNe? a3 4! hAd J4RttinkpertRId 2% fHMAT ey ofied end

detachnent of the rotary brush 40. 20 Figs. 44 and 45 are a sectional view,

as seen fl.o0 4 Ayl dle 030 DAL LA Hboted SPORLIWE dhse s G ROFFIcS 44N ¢

of the electric vacuum ner of a‘ten inment of the inventio

sinplicity's K uch conponents, as are. found.also, in the conventional
cxanpl o BN TR Thieg DR Y ARHE PR des e CP e o piate PR T BisodoEame
reference nunerals. The electric vacuum c| eaner as a whol e has the sane
st r uct ur deafixed dnembes 2 Bnbked sappledy. Thbe fasgeemant menhes 44 hasyar @rc-
casi ng, conposed of an upper case 33 and a | ower case 34. To a body 9 of
t he &5 ecshdpedvammssisectieanand ianoextangsdos v pléds a{aaptiE nef&urfase of the
connected. To the extension
sliding portion 35a of the first pipe 35 and along the outer surface of the fixed
member 42,
Here, since there is no coupling portion 32a as is provided in the
conventional example (see Fig. 49), it is not possible to provide circular side plates
20 43 on the sliding portion 35a. Therefore, the sliding potion 35a and the
engagement member 41 are held by being sandwiched between the guide portion

33a of the upper case 33 and the fixed member 42 fixed to the lower case 34. This

helps prevent deformation in the arc-shaped cross sections of the sliding portion
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5 pipe 6, a second pipe 36 is connected. To the second pipe 36, a first

pipe 35 is coupled. The first pipe 35 is held between the upper and{lPper 2002
cases 33 and 34. The el evation (depression) angle of the extension pipe 6
can be adjusted by neans of the first pipe 35. In the |ower case 34, a
nozzle 34a is formed so as to open toward the floor 10 surface. The dust
sucked in through the nozzle 34a flows, together with the flow of the
sucked &l5e, andthrighgageenert pdition $azsd tizergby iohtainesnidotbootatton.ndi cat ed by
the arrow K3 to the body 9 of the electric vacuum cl eaner, and thereby dust

col lection i ﬂﬂ@@r%f@@mehfﬂ fe@iterod1 aidl hRbificed hgembaz| 2 IdaecatglindQyalded
casters 37 and 39 that rotate while keeping the distance between the nozzle

34a and f r 5 n . gW n 0 l.e junit
o ot Rt facss s A s 2€ Sl by RRRRE ARl oy B0 IR oYpdIERARE BT
as a shock apsqrber en the nqzzle unit 8 collides with a wall t he
ke, " Bedcndbe Hiovhe e %‘&Efefisalbﬁ?\‘/‘fsd*é’d&? i i oh B B GaiPe -1 4 B dEe
dust clung to a carpet or the like, In front of the nozzle 34a is provided
a flexi bhembeatier has flanges Béf Forzagedeatibods sidee thezeel bl Thesmflengsp42himake
pieces 81 are fitted so as to nake contact wth the floor surface. Thus, as

the nozzioatbidt With 6oy esndaskrfacd of elid Buidpofticxi3bhe ThidaelfH2shst offdet 0
rotate by the friction force between the ald pieces 81 and the fl oor

surface-ﬂ?&c?%f aif 1B OffGwE FPmThg - 5148 a‘;ﬁtlﬁne@g;a%%ﬁfé%@_rﬁ&hsﬁgg&ia\reng/itﬁavoa W ng

t he det al the flexible nenber 52. On a porting s t 52a; a sealing
pi ece 52b s prpvyided so as to. proje therefrom bot h. ends, af, th

B uppor ¢ ErRapt thscengageRintoneBiiEr Kl 45 BE abflnsatet i iiar e PY B4
into insertion holes 8la of the aid pieces 81L. On the 5 sealing piece 52b
are proaraews & 1Angd BRi agd herebrirsayeprlopkase oribe sagkedrais. proj ecti ons 52g
are arranged in tw rows X1 and X2 along the length of the sealing piece
52b.10M0 al | ovint dexosdppoy witly tlshedtatis@angtadof the fird pipe86s eBgageonemit cliagvs

t oget her, engagenent pieces 52f are provided on the insertion shafts 52e,

and engag@nenl S1OYyes F8d.b20)npeombed ort e @ﬁg n@r@@@&l‘i?efng%r%@ Wwitht ed
are 10 provided in the insertion holes 8la of the aid pieces 81.  The aid

pi eces \Y r Lhi P e I as
o oxt e G EEPeRT Al 8T ddlapk Hopkh! AUMEL i fonfll $50°, THITRACSR,
81lc, 8id nd 8 are made so |l o s t ke gontact, with the floor

curt ace ORI 6hTus PRatEReTt it iile QU Thng Ui Qe s ShgoeaBe R Glaws 41¢
projections 52g are formed 15 integrally by nolding out of a hard resin

mat er i alanslidhg Psovivsdrerithe ipBey HrBRA @%3}3 pRgaEeryItHpEBYer 4thengass Withces
81 are forned out of a soft material such as hard rubber. Fig. 47 is a

det ald sergagemeint\dlewssdiniand 42k (gpre Big. p2(l) providerh oaf tiehéixedomenpmrt 42n of
the nozzle unit 8, wth the above-described flexible menber 52 attached. 20

The suppphifsiragtriardtabidn ofStheingabymandheneerd . formed by a curved-surface
pl ate 82 having a substantially J-1ike shape provided on the | ower case 34

and a curved ﬁ?%vf RG6 AR EhQiheB3th (The ALAELIGNADLLa LNLPERTHIe S5AWAEs wile

supporting sha

be described with reference to Figs. 22 and 23 and also Fig. 20 described previously.
First, in the state shown in Fig. 20, where the first pipe 35 is in the position
20 substantially parallel to the floor surface, the engagement claws 35f provided on
the sliding portion 35a engage with the engagement claws 41b provided on the
engagement member 41. Accordingly, the engagement member 41 is rotated

clockwise as seen in the figure, and thus closes the upper portion of the opening
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52a of the flexible nmenber 52 is fitted into this groove 84 and is held by
the -43 ~ 8 D E C 2002 engagenent claw 83 so as not to drop off. THej JEC 2007
seal ing piece 52b strikes a front stopper portion 83a provided in the
engagenent claw 83 and a rear stopper portion 82a provided in the
curved-surface plate 82, and thereby the rotation range a of the flexible
menber 52 is restricted. 5 Wien the nozzle unit 8 is noved forward, by the
fricti oB¥oetenePprictse?8 - fin-1ike portions 8lc and 81d of the aid pieces
81, which are in contact with the floor surface, and the floor surface, the
seal i ng pi eceAbPisitime pthat enkdpanienm icthw @ 1goftthe Sghemehe manabesd Dpprekes |
portion 82a. At this tinme, the fin-like portion 8le nakes contact wth the

floor suntage.d Mbouss, &@R@Eﬂgﬁe@érﬂr({m A{¥ 5{9{@%%%&&@;}5&@%%;34&

to all ow easy suction o ar ge- pa e dust and dust e he

nozzle unit 8 is, ed backward, by t frjcti.on.,force be en, the fin-1ike
por t i on<EHBREeH YA 11pe Wa(aqrréq.rg ‘Flﬁx’céﬁga‘é h}/ﬁ fﬁ’fegh@eme%r££ﬁr’f5{§e,reséﬂﬁtst he
floor surface, the sealing piece 52b is rotated forward so as to strike the
f ronts stropptéen pérthieotnggament mamberi4te, NMorwoven- 4 leér poflewopoRinn Ahkesf
contact with the 15 floor surface. Thus, the sealing piece 52b ensures that
no openithg firstlsibe 3mif parttaldf cldsednioy the eBdageraedt hianbby 41 naide tise $ixiele
degree of vacuum at the nozzle 34a and thus the suction power. In cases
where thgegiyhaee to be cleaned is a carpet or the like, the casters 37 and
39 sink into the carpet or the like. As the nozzle unit 8 is noved

dust i v ot CRATE BIPeCT 6 A e BB REIOR it RE ek oo

such dust, to be sucked through the nozzle 34a. Thus, it is possible to
achi eve &HaKINAPWT Partidy pdh gradyrlly jwidegst h WAsa, add shiperedp Figr asethgust
collection efficiency. Here, since the projections 529 -44 '~ 8 DEC 20D2
ar e moniinalinatibe d¢fl thief firstigdpe 3bBabaconmasdedied toi deutadcet] the aigagbment abywd
therefromw th ease by the suction force. This hel ps prevent clinging of

raked- upsghuptovilBd tdH %h@@l’i‘d‘i’ﬁ%’;%ﬁrtioﬁrﬂs_%ngﬁgﬁge_% hGithr ﬂieeﬁﬁjﬁég?ﬁnéﬁ’c &lakt Whal ity

of rows XI and X2 (see Fig. 4 makes it possible to efffciently rake up

U1y, skiadiebh 80k Bmol biGuBl: 411 LR0ANL IBOLHS 0 .5 BE0RLecTh f0°

i ke. reover t 0 arrange € projections he™r ow
X1 and the .projectigons 52g.in the row X2 at different |ocations jn the
Bfip B pip b b th

Length fifé PORQR FeRaXIIPHT, GERISIEE PG FF%r Wk tRg WRPET
shorter interval s and thereby increase dust collection efficiency. The
pr oj ect iparsione3B B of 4he apgring 38mof the: wppertasse Bavis cldaedt e theoslédingyportion
arranging 10 the projections 52g near the | ower edge 52h (see Fig. 46) of
t he Healdgag apdethe 2abportion S3pvsiserbList dos@ckb?rdhemdgag@m‘ehemnbacm taadbe
cl eaned and thereby further increase dust collection efficiency.

the fixed member 42.

When the first pipe 35 is rotated further counter-clockwise, the air flow
passage in the air inflow portion 35h is kept having the maximum cross-sectional
area. When, as shown in Fig. 23, the first pipe 35 strikes an end surface 33c of the

20 opening 33b of the upper case 33, rotation of the first pipe 35 is restricted. At the
same time, the engagement claw 42d provided on the fixed member 42 engages

with the engagement claw 41g provided on the engagement member 41, and

thereby rotation of the engagement member 41 is restricted.
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. . . _ 18 DEC 200
-45 ~ 8 DE C 200Z What is clained is: 1. An electric vacuum cl eaner

conprising: a nozzle unit kept in contact with a surface to be cleaned for
dust suction; an extension pipe coupled to the nozzle unit; 5 a hose
coupling the extension pipe to a body of the electric vacuum cl eaner; and a
handl e provided at an end of the extension pipe so as to be held by a user
during cleaning, the handle being so fornmed that an angle of at |east a
portion ther eNéxt, svivar thebfiestrpgpaBbie roatedheloekesesfrom tigpetatel €h&vn An Fig.

el ectric vacuumcleaner as claimed in claim1, further conprising: a .
coupl i ngpaTREbelir AokApESAghahve it NElEw! Rittioans i RegRbdallehdifs®ed i.n
the handle is forned in a shape of a hollow cylindefr so as to be rofatably

removed VIR T RS AtRPeRa e et the g R o M Bt e 5P e £,

coupling nmenber at which the extensjon pipe has been coupled to the

coupl i ngomhmrdss s He ais flomnassasstid the sirdpdonoBertion 3 has dae rmnigetum
cleaner as clainmed in claim?2, 20 wherein, in a nmanner interlocked with

r ot atj orcroks-btidredicirea. aWhen dlie divstapiid 8ariy ropited dusthey iclietkviss] thee tire
handl e comes out of an end of the handle. 4. An electric vacuum cl eaner as
cl ai ned ga.,clad ey E 23 r e ; .
comuni c%(gkgsb %s{aﬁgtlﬁeﬂﬁogler, ugﬂ%pp%‘t an g}l}{:lgl ?g yh‘ﬁgg%l Ee}t%rngl\%? g‘e“gn iCnrgiS%e

or 1 gi nat TR OEP DR Ehe BeR0 - HE up LR vl AT Paocloa, rEARHARARYY O°

vacuum cl eaner as.clainmed in claim2, further conprising: a | ock nmechani sm
for |ockitaly ﬁk@"%%@% 3% a predetermined rotation position. 6. An electric
vacuum cl eaner as clained in claim5, further conprising: 10 an unl ocking
swi t ch provi dEbe strucheretesnddseribed abovechiakes ithpeshibddk toreathtntlentirst. pipa 35

el ectric vacuum cl eaner as clainmed in claim®6, wherein, when the | ock

necheqi sfibirSa pakRfdeesubstaetifldygheallsl tonkedldo? sarfhbe R @dssetioh RadsResialliyon
by wei ght of the extension pipe itself. 8 An electric vacuum cl eaner as

cl ai med rﬁé&g@héidﬁl&r tt%\ég%"tc?i My HARe fhd %%z%”%ﬁtehsisrﬁéﬁ el thg lﬁgﬁgﬁ%&%é‘ﬂ ned

rotatio sition, extensi on pipe and t hose, or t nd t'’he

hose, ar onity 3¢ gz%(cj)rela r.fre(;j‘quently the case than otherwise, and in addition when the

inclination of the first pipe 35 is in the range from about 45 ° to 60 °, which is more

frequently the case than otherwise, by rotating the first pipe 35 once to the position

15 substantially parallel to the floor surface and then backward, it is possible to

maximize the cross-sectional area of the air flow passage in the air inflow portion

35h. Thus, it is possible to achieve increased suction efficiency in the state in
which the nozzle unit 8 is most frequently used.

Similarly, when the nozzle unit 8 is used in the longitudinal position, in

20 which case the inclination of the first pipe 35 equals about 90 °, the air flow

passage in the air inflow portion 35h has the maximum cross-sectional area, and

thus it is possible to achieve high suction efficiency. To allow the air flow

passage in the air inflow portion 35h to have the maximum cross-sectional area
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20 straight line. 9. An electric vacuumcleaner as claimed in claim1,
further conprising: a coupling nmenber arranged between the extensi of §pifLe)?
and the hose, the -4 7 ~ 9 D E C 2002 coupling nenber having: a rotatable
portion for rotating the handl e and the hose together relative to the
extension pipe; and a flexible hose-like nenber for coupling the rotatable
portion to a portion of 5 the coupling nenber at which the extension pipe

i s couplwlendhehnckoativn of the fizelr pipe@5 isrothebrise i(forexempte B0cated0 8} it is
claimed in claiml, wherein the handle is divided into two parts that are

arr angedalgb Ophsitileatd prdPidef _aﬁmehaemya?m@ﬂt ahember Mettheb) eCeHPhdiflent.
portion having a rotation axis substantially perpendicular to the axis of

t he han t I bent by rotating one of the two parts
e handle e it e BRI 0 e

u efotation axi's. 11. An electric vacuum cl eaner as
claimed in claim1, 15 wherejn the handle is divided into fwo parts that
are kept in cBhFiet2 wrg%i]pzﬁm@vsw tth the 2@%@@@1 PoRtiony alcthe RRBgRENOREN
inclined relative to an axis of the handle so that the handl e can be bent
by r od atinegnlmre4 bf a tshéeldwportéon d1afist previdedd kleatatmales aonsadtswptdr flendhoed ar
to the contact interface. 20 12. An electric vacuum cl eaner conprising: a

nozzl e Ufiifadeedtt tHeNuppskt @zl 34.t If Austibf Beelike, é@ﬁeﬁhganﬁﬂl%&pfhéit nifigcIIon;
In

an extension pipe coupled to the nozzle unit; a hosé coup g e extension

pipe 1o g }éllp?JEr (e Y GlfileCtsY AF YHIM G ERREImt %(ﬁ’%ion ﬁaﬁ%%gecﬁ 335’2.93 & the

coupling nme arranged’ between t he ext ension ‘pipe a a handl e
provi ded..on,the coupling .nme r Sq as to be held by a user, durjn

Pl oot g thdnPERET A2bab s dgiah tprem Safle. ditcatiisld GUTHgR: FifoLervEcioan

auxiliary nozzle slidable inside the handle, the auxiliary nozzle, when 5

t he ext edldiebhthdis gapi betmeaenvde fixednmemsbentdhndghearpper caseiddy rweadesult, at
a portion of the coupling nenber at which the extension pipe has been

coupled éverd ifedastuipt ithg likenbeters ehamghother openidg IOt icbHec@uph ithe shislder
and comuni cate with the hose. 10 13. An electric vacuum cl eaner

conpri si figprich HOZZVRIWNstcl88Rtolthe %%Bhﬁfgisé’ﬂ,tali‘xdath%rif &C&quo%n@\%@@.ed for
dust suction; an extension pipe coupled to the nozzle unit; a hose coupling

the extensi onpipe iQs 3tPAN e mbte LLES Heldiv WPEYE MGEARE oM unit & is

kept invisible, the force applied thereto tends to deviate from the intended

direction. This causes unintended rotation of the second pipe 36 and thus

15 staggering motion of the body case 32. In Fig. 20, when the first pipe 35 is in the

position substantially parallel to the floor surface, a pin 44 provided on the lower

case 34 engages, through a through hole 35e provided in the first pipe 35, with an

engagement portion 36e having a semi-circular cross section provided in the

second pipe 36. This prevents staggering motion of the body case 32. The pin 44

20 and the through hole 35e are made so small as to cause almost no drop in the
suction force due to leakage of the sucked air.

Fig. 24 is an exploded perspective view of another example of the structure

of the engagement member 41. As compared with the one shown in Fig. 21
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15 a handl e provided at an end of the extension pipe so as to be heI? by a
user during cleaning, the handl e being coupled to the extension pipe ﬁdﬁﬁémm
to be rotatable coaxially with the extension pipe. 14. An electric vacuum
cleaner as clained in claim13, 20 wherein the handl e can be | ocked at

| east at one rotation position relative to the extension pipe. 15. An

el ectric, vacuum cl eane clained in claim13, -49 ~ a.0 - c 2002..

wher e n GeSFEREH RIFVIogs i 1BR coeagTRe RLmEMb Hlisiexéended inbthadisAetion ohitse i s
restricted. 16. An electric vacuumcleaner as clainmed in claim23, further
5 conpr ilenger sides,and has slove 4pf pravided i thauayléndniedlsurfacen 4dnecastithéing,
extensi on pi pe and the handl e; second grooves provided at a plurality of

posi ti onbeaxeermdedipsstin thareofit eFlenflowast dakdclnktiabughehexireindeossdipe and
the handle; 10 a first engagenent nenber provided on the other of the

ext ensi pi | £ [ i itih
the 1 r ae85tEEoEhts bEe BT phioRRk i1 HIRIP RN, SREREY (RR IR M 8 e
rotatably; and a, second engagenent r provi ded on sajd other qf the

ext erisi dHoppen dha RIARSHaAdIES Ehe2dctb e éﬂ‘ijéiéi‘r’?l%ﬁlﬁ e tBeTeDINERIBHAG B
one of the second 15 grooves so as to stop rotation of the extension pipe.
17. An ebeuyrboishadtunTbiseanesesamtating fedshes 47 donotdte dund ttherebyorgdtsi vipng:
a stopper portion provided in the first groove or in the second grooves,

the 20 shopfesmpeid floor surfdteng Thaeedftars thodusgcwpdtiengagentid flentagrthso as
to restrict a range of rotation of the extension pipe relative to the

handl e. o}33edRifIREKS twd@CHE G ?g;?}bgﬁs §§i&di€5féﬁ%&%&éﬁbw I%@?%;P@n%ols. -~ 80

E C 2002 wherein the first and se engagenent ers are d as a
singl e menber,. 19. An electricggﬁﬁu m.cl eaner..as g%ned in.clai

further 5 corfpr & RR8ABETRILNG SRR T A aE ST B s

to nove it in a predetermned direction and interlocked with the first and
secolt dhgapnfarmaspedoensedidelnilewsdayiand the dsel Pinsntth sBpjcestaat.tis el oad
against the force with which it is | oaded, disengaging said one of the
second gmpagesieint onember 4@ choavil h Eigdge thatimamiked ianfist lvens shivjughtthd t o
a heavier |oad, disengaging the first
slots 41f to a portion closer to the blades 50 and then flows toward the first pipe 35.
This makes it possible to rotate the rotary brush 40 efficiently and thereby increase
suction efficiency.

15 The positions of the slots 41f vary according to the rotation direction of the
first pipe 35 as the first pipe 35 rotates, but the slots 41f remain substantially in the
same positions relative to the first pipe 35. Thus, it is possible to keep at all times
the slots 41f in such positions relative to the first pipe 35 that the sucked air
efficiently blows on the blades 50.

20 Fig. 25 is an exploded perspective view of the portion around a caster 39 of
the nozzle unit 8 of the embodiment under discussion. A caster 39 is supported

by a caster mount 46, which has a pair of supporting ribs 46c each having a

horizontally long slot 46e. Into these slots 46e, a caster shaft 39a fixed to the
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groove fromthe first engagenent nenber. 20. An electric vacuum cl ea&%{%ﬁ;
claimed in claim 16, wherein the second engagenent nenber is | oaded W 1002
force that causes it 15 to press said one of the second grooves, and the
second grooves have inclined surfaces as axial end surfaces. 21. An

el ectric vacuum cl eaner as claimed in claim 16, wherein the second grooves
are formed in a bottomportion of the first 20 groove, and the first

engagenmerustere3éy ldsehfitted. aThiehmssaradhadt 83w agenisnformtbartegly #ith the
electric vacuumcl eaner as claimed in claim16, -51 ~ S 0 ~ Cc Zoo2

wher ei n saidt 9% %dﬁ&et&&ﬁaﬂ%&rm&ﬁgbﬁe&gse@ﬁ@&%gtefrrxaehhbaswgqmot,
engagenent nenber by rotation of the extension pi pe relative to the

23. A no uni t f uum cl eaner g y case
havi ng a‘zbﬁaogl%lvg gopenfl? 38816&{ urfI (eh g] a%d eﬁgssﬁgdyogté%ré *hg a
substanti al I%/ﬁc{ ect angul ar shape as seen in I an view, a first pipe that
has a fiPHOVIEATt thatdidspnpbefesorset 47 |f@nm%nptag§eé1;ye 6Eheapfw0c§v@6@fls iited irteed
in through the nozzle and that is coupled to the body case so as to be

r ot atmbl theapiuet socket atisi. orTex ipsvatadéad |ofl theocasteli mecinton6 oiad angeppst dBgd o
the nozzle, 10 the first pipe having a sliding portion that slides al ong

the bodyroeaed Asthklhd.| r’Pﬁls%'t@Epélotifﬁi éﬁ% agebSvish gl diH Mf&éé’@Sé‘b’f%ﬁQ?@%?ty

i nside the body case as seen in a plan view, and a second pipe rota

coupled ¢ irst e, havi.n second air flow passage
t hat corrgir(rjl%rlﬁucg2 eg a\%t{)ﬁﬁ ?ﬁentfﬁmr%s a%ge%:% %s{s%a%é)ppi%g%t A nozzle unit for an

el ectric vac cleaner, as clainmed jn 3, wherein the first and
second air flugg;a p‘§’§§%§c§é’s PQreon, ?‘é‘i’lg‘éds%u@%]&ﬁt A8 1oy DAV YR LOREMESgH Thene

as seen in a side view, and the second pipe is rotatable about a rotation
axi s subsrcannf@:bnyabéu;femlﬁélﬁIOérthtedomm dase St ailihis$ helpppssege.dizd astheA
nozzle unit for an electric vacuumcleaner as clainmed in claim?24, wherein

t he {a r sikeaifforh| evllqpangage the feebadedbperthet waen Theubstansdadddy therdazesnt al
position and a substantially vertical position relative to the surface to

be -5 2 moug? 48 Erecs@‘?Qﬁrgéél eangsk V\}]C??I‘Qtﬁl #drf tHB'ctlr&ﬂﬁfe"i‘é‘n?éleﬁMfEEe sgguum

cleaner as clained in im 25, ein e rotation axis e second

Iploﬁgelrl ‘:J[slaxg a?}#g%lg% gagﬁgcenhber 8a%e8t3hhe ?qor% ched>6n Ianw(’?‘illd!nE %CIE{G%Q 0

furniture resulting from collision between them during cleaning. Moreover,

reinforcing ribs 46d are provided so as to bridge between the pair of supporting ribs

15 46¢c in order to reinforce the supporting ribs 46c and thereby obtain higher
reliability in the function of the caster.

In this structure, the caster 39 is fitted so as to be freely rotatable about the
pivot 46a. This ensures smooth change of the movement direction of the nozzle
unit 8 between directions G and H (see Fig. 14). Moreover, the caster 39 does not

20 slide but rolls, and thereby prevents scratches on the flooring or the like.
Moreover, since the caster shaft 39a is supported by the slots 46e, the caster 39 can
move translationally. This makes the caster 39 more susceptible to the moment

that tends to change the movement direction and thereby ensures smoother change
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first and second pipes in a direction of shorter sides of the body case is
smal ler than a width of the body case in the sane direction as seen {8 8t 7007
pl an view when the first pipe is held perpendicularly to the surface to be

cl eaned. 10 27. A nozzle unit for an electric vacuumcl eaner as clainmed in
claim 25, wherein rotation of the second pipe is restricted when the first
air flow passage is substantially parallel to the surface to be cl eaned.

28. A nodzile novenfet dreatiart riwrtivacnoms o ieapreferablectoaforad the) cadtar 302, 15
wherein the first air flow passage has a maxi mum cross-sectional area when

s angl s keliers alibe BMLAGCI] IhDddeepBRibsS 3 SIS ISIAITHNEal

range nozz e uni t fOI’ an e ectri uum cl eaner as In C aim

28, furthe : a n havi rc-sha S
soct i on SN it fopal FOPSeT dogo thfeas Heganse ?ﬁlﬁ Bk boPoReiadrh
in accordance with a rotation angle of the first pipe; and an opening

provi dedkdep teecasdery 3¢ aybsteptiallyts mmbwm@séwﬂhthﬁ ﬂpﬁésmfﬁ@Q apﬂﬁberaby 3
~ 8 D E C 2002 the opening being closed by the sliding portion) which has

an arg- smakedt etes InsecCsuseBpablt whitled nedrheteistialt aegdato chagge she haswmént he
body case, and by the , engagement nenber. 5 30. A nozzle unit for an

el ectricyj %{c}%ﬁn cleaner as clained in claim?29, further conprising: a

| ocki ng e having an arc-shaped cross section and engaged with the

engagenent r n accor rotatio e of,the fir i Re,
the Pocki ng Ao PaRE et Redtite Ve BhgR ﬁﬁeﬂ}ﬂotﬂ%ﬁéﬁ Ho F1e,
nozzl e unit for an eI ectrl c vacyumcleaner as clained in claim30, furt her
conpri si HEICtHre OF dRPE RPTHOR 1TONIEr HRHE 38 &1 ﬁobﬁarg}gdswﬁa%éﬁéﬁéég@ﬁéw
menber so as to close a gap between the engagenent nenber and the body
case. 15m3ant A6naz plerality tofflmallsan9 edre crrdngedaoy being @asidiorssl by a meg #8.
claim 23, further conprising: casters provided on a bottom surface of the

body1¢asehs afls 49 at®helPBetdberd ¥hé debring RfdcbemTorhd keLal ShFakei Nt
rot at abl e about an axis perpendicular to the 20 surface to be cleaned. 33.

e S B W R PR B e s

4 -8 f?)'czecd %o a recessed portion 34e (see Fig. 25) by a pin 47. This structure serves the
same purpose as the previously described structure does.

When the nozzle unit 8 described above is used in the longitudinal position,
15 the first and second pipes 35 and 36 are rotated, from the state shown in Fig. 13
described earlier, in the directions indicated by arrows J1 and J2, respectively. At
this time, the extension pipe 6, the coupling member 2, and the hose 3 move
together, bringing the handle into a state pointing to the side as shown in Fig. 27.
However, in the embodiment under discussion, by operating a button 53, it is
20 possible to rotate the coupling member 2 in the direction indicated by the arrow Q
relative to the extension pipe 6 as shown in Fig. 28, so that the handle 1 and the

operation switch 10 point upward. As a result, even when the nozzle unit 8 is

used in the longitudinal position, the handle 1 and the operation switch 10 can be

-32-



cl eaned. 34. A nozzle unit for an electric vacuum cleaner as clained in EC 200
claim 32, wherein the casters are arranged inside the body case as seen ﬁ& '
a plan view 5 35. A nozzle unit for an electric vacuum cl eaner as cl ai ned

in claim32, further conprising: recessed portions provided in the bottom
surface of the body case so as to have openings in circunferential surfaces

of the body case, the recessed portions 10 being used to arrange the

cast er s.us88.inAhecaniewayids Whenahe elozelernwit \Bais wseddhnetiedateasl pogtioad and

claim 32, further conprising: supporting nenbers, provided one pair for .

each of thﬁ?eﬁﬁﬁhéécfusé@fmé‘xﬁilﬁ%@% h.‘:l%véél‘@ﬁ‘i:?ea%n he casters on both sides
of the casters: and rei nforcing nenbers for bridg ng bet ween each pair of

supporting | cas z

for an el ect %E(r)rgaéﬁglaﬁrgermgggg? n@g Or’il%(l, %WA@ pg.cﬁesgﬁ eTji rst
pi pe has en| ng provi ded to al l ow rotatiqn of, thg secopld pi pe, and has
a novablVgit Hﬁ RIEPCE 3P T FBSHORA t‘ﬁéWoB%ﬁln%Bart seatigaal view fnergad shoywn in

el ectric vacuumcl eaner as clained in claim37, -55 1 0 QE C 20D2
wher &i n Rige 28hand 80, tespeatieelyoc Kitthe olter sarfaee ofi dhep hpHow3éte Asionzzipe yni t
for an electric vacuum cleaner as clained in claim37, further conprising:

S5 a restyéGhpligg BRSRRY (f AFst’@8bUd)C4d MIprAtidéd Q'I&‘c%fmfei’eqltﬁﬁgpn%k&ﬁ/errebﬁt Ive

to the first pipe. 40. A nozzle un|t for an electric vacuumcleaner as

o 4 BT P WS, OB W RIDER s el e

menber an ANoZ 2] r-an r|c n1c| eras
clainmed in cl 39, wher t he stricting ne r has a - pr oof . menber
For preaReTs Shetly Brovider. aswsb tha fame e aHPiePEre. ancgrr FEpLEEm
cleaner as clained_in claim23, further conpr|S|n% a rotary brush

r ot at abIipembea iy e 1oGks Nerchamés A k) femseupking thetaxtonsipnspipgadiisgravidad. ow
shaft and bl ades provided so as to protrude fromthe shaft, the bl ades each

having &l lockl meyhaiistrh6oigbuppdesd that te benotitalblieeabanit la xaamatiiams adi 6da. 20
the shaft. 43. A nozzle unit for an electric vacuum cl eaner as clained in

clai m 4% d YptPehe RAMEhS 689 has, S8t one end thereof, a button 53 (a disengaging
member) that protrudes through a hole 2c provided in the coupling member 2.
The lock mechanism 60 has, at the other end thereof, a first and a second
projection (a first and a second engagement member) 57 and 58 that can engage

15 with the first and second grooves 55 and 56, respectively.

The button 53 is loaded with a force that tends to move it upward as seen in
the figures by a compression spring 54. Accordingly, the first and second
projections 57 and 58 are pressed against the extension pipe 6. With the button
53 pressed with a finger, the extension pipe 6 is inserted into the coupling member

20 2. By releasing the finger from the button 53, since the first projection 57 has a
smaller rotation radius than the second projection 58 with respect to the rotation
axis 60a as shown in Fig. 31, it is possible to engage the first projection 57 with the

coupling groove 55 without engaging the second projection 58 with the locking
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1 H DEC 2~~ an attachnent/detachnent button supported on the body cas&8 DEC 2007
through a shaft so as to be rotated to press and thereby support an end of
the rotary brush; and a rib provided on the body case so as to restrict
rotation of the 5 attachment/detachnment button, wherein a certain anount of
play is secured to allow free novenent of the shaft of the

attachnent/det achnent button. 44. A nozzle unit for an electric vacuum

cl eaner ,groovegr 656i ngn this avdyo dhecemeplirgy nenben@zatd thpesxtensiandpipes 6rdrace

to be cleaned; a suction pipe rotatably coupled to the body case so as t.0

al | ow pafg%ggl}pé()lg%a%%@meﬁi r sucked in through the nozzle, the suction
pi pe having a“sliding portion that has an arc-shaped cross section and that

sl i des al ong i nner sunface of, the.bo ase:,.an 5 a_rotary br
ot at ably ar ramsaaer sl el b i Bt T ot Sy R B R pit
el ectric vacyum cl eaner as clainmed in claim44, further conprising: an air
i nl et prsgﬁpaaopr@aﬁthél BB didesselong HEeapter §ugfaca | qfotieng*tansionoPRe 8u@Red 20
into rotate the rotary brush; an engagenent nenber that has an arc-shaped
cr osss sehendheaedohdairojestiondeigengages hwitthens wé tthehogkipg gsooas dabehown
interlocked therewith in accordance with a rotation angle of the suction
pipe. thg engageRRld BBM@&crid Beedohal e 168ahg - the! coupliBg BnEnfbe?09%n a
comuni cates with the air inlet; and an”opening provided Tn the body case
so as t Iyl . i QN o) N o) . openi ng bei ng cl osed by
the sli H%Se%%?@ﬁéﬁ?”ﬁﬂﬁgﬁ“ﬂggviﬁggﬁ%gﬁ%ﬁgﬁﬁﬁ%P%gg section and which slides
al ong the inner surfafgﬁff t he, body caﬁg, nd by the 5 engagenent,K nernher.
46. A nozzl e Remeveloe! e erteRsionPipg QUlTRM: ReafiPliRg MATRRFNG 15 4Chisysfdnopen
toward a surface to be cleaned; a sealing nenber rotatably provided in a
front pdheifolowgfinghreannen| Suprassing e hyttop SPpendisenghgiog membea with &i on
of the nozzle according as the nozzle unit is noved back and forth, the
seal 1009 fivegdreas BAvwiagnaFigl 81 afhetsecohd projeetibh @dsisatisengigedl daemttherleciing
facing the nozzle. 47. A nozzle unit for an electric vacuum cl eaner as
cl ainmed 4§ M i } I Qp r r I td Y2 th
e T B ae R a O e B & g T o e Vo

3
t he sealt ng nenbe y CcO ape eac 48.

ozl Bk ABeBhT Sy AR SANE A5 55 o) BT Saai B0

extending along a direction of | onger sides _of the sealing nmepber, with the
pr Oj ectim@nﬁ@%@et%e%%@ém 6, Big Terpeue e from the £eep %Hpﬁd@g% %ns in the
di rection

As shown in Fig. 33, which is a sectional view as seen from the front, the
15 locking grooves 56 are arranged at three locations, i.e. at the location indicated by
solid lines where the button 53 of the lock mechanism 60 points upward (hereafter
referred to as the “normal position”) and at the locations indicated by dash-and-dot
lines 90 ° apart rightward and leftward from the normal position (hereafter referred

to as the “90 ° positions”).
20 When the nozzle unit 8 is used in the lateral position (see Fig. 13), the
coupling member 2 is in the normal position. When the nozzle unit 8 is used in
the longitudinal position (see Fig. 28), the coupling member 2 is in one of the 90 °

positions. Thus, in either case, the handle 1, the operation switch 10, and the
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of the longer sides of the sealing nenber. -5 8 1 8 DE C 2002 49. A18DEC 200
nozzle unit for an electric vacuumcleaner as clained in claim46, wherein
at | east part of the projections are arranged near a bottomend of the ,
sealing nenber. -5 9 .A3..A{?. A3BR A?. A3?. AFR A?. AR Ay. A e. A hR A3R A
.A?. A?. A3. AKY.A3].A, .AAI,. A?2AA.. A _A@A .AAU.ARA A Ay. AH

LA A A AA AH?. A .A.A,. A ASr. ALY. A A A .AA . AH Al AU A .A
U A A A@\mtomgﬂ(@aasgbmmadepw point upward. The lockmg grooves 56 may be arranged
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5 Figs. 36 and 37 are a sectional view and a partial sectional view, respectively,
of another example of the structure of the lock mechanism 60 for locking together
the coupling member 2 and the extension pipe 6. This lock mechanism 60 is
different from the lock mechanism 60 shown in Fig. 29 in that the second
projection 58 is composed of a ball 58’ loaded with a force by a compression spring

10 52 and is provided separately from the first projection 57.

When the coupling member 2 is rotated relative to the extension pipe 6,
with the first projection 57 sliding along the coupling groove 55, the ball 58°, which
is loaded with a force, travels out of the locking groove 56, then travels along the
inclined surface 56a (see Fig. 34), then runs on to the outer surface of the extension

15 pipe 6, and then moves over to another locking groove 56. Thus, this structure
serves the same purpose as the previously described structure does.

By pressing the button 53 with a finger, the first projection 57 is disengaged
from the coupling groove 55. In this state, when the extension pipe 6 is pulled
out, the ball 58’ runs on to the outer surface of the extension pipe 56 as shown in

20 Fig. 38 so as to allow removal of the extension pipe 6 from the coupling member 2.
Here, the locking groove 56 has an inclined surface 56c as its wall surface closer to

the coupling member 2, i.e. the wall surface that lies in the direction in which the

extension pipe 6 is pulled out (along the rotation axis). An inclined surface is
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For example, it is possible to provide a groove in the coupling member 2 and
provide an engagement member on the extension pipe 6; or it is possible to provide
10 a groove in the inner surface of the extension pipe 6.
Fig. 39 is a sectional view, as seen from the side, of the nozzle unit 8 of the
electric vacuum cleaner of a ninth embodiment of the invention. The nozzle unit
8 of this embodiment is intended to replace that of the eighth embodiment shown
in Fig. 14, and therefore such components as are found also in the eighth
15 embodiment are identified with the same reference numeral. The electric
vacuum cleaner as a whole has the same structure as shown in Fig. 13. The
nozzle unit 8 has a body case 32, which is composed of a lower case 34 having a
nozzle (not shown) formed in its bottom surface, an upper case 33 to which a first
pipe 35 is coupled, and a bumper 38 fitted between the upper and lower cases 33
20 and 34,
To the first pipe 35, a second pipe 36 is coupled. To the second pipe 36, an
extension pipe 6 (see Fig. 13) is coupled, which is comparatively long. Through

the first and second pipes 35 and 36, the sucked air flows toward a body 9 of the
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screw 63 so as to be rotatable about a rotation axis 36¢, and is covered by a cover
64. A top surface of the first pipe 35 is fitted to a pipe cover 62 with a screw 65 so
as to be rotatable about the rotation axis 36c. The pipe cover 62 is fixed to the
10 second pipe 36 with screws 66.

Thus, as in the eighth embodiment, when the nozzle unit 8 is used in the
lateral position, the elevation (depression) angle of the extension pipe 6 can be
changed by means of the first pipe 35. In addition, as shown in Fig. 28 described
earlier, when the nozzle unit 8 is used in the longitudinal position, the elevation

15 (depression) angle of the extension pipe 6 can be changed by means of the second
pipe 36.

Fig. 40 shows how the first and second pipes 35 and 36 are coupled together.
As shown in this figure, the first pipe 35 has an opening 35d formed so as to extend
through a range of angles 63. The flow of the sucked air flows through this

20 opening 35d to the second pipe 36. An end surface 35e of the opening 35d is hit
by a stopper portion 36b of the second pipe 36, and thereby the rotation range 62 of

the second pipe 36 in the direction J2 is restricted.

When the nozzle unit 8 is used in the lateral position, the second pipe is
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When the nozzle unit 8 is used in the longitudinal position, by inclining the
second pipe 36 as shown in Fig. 41, an engagement portion 36¢ of the second pipe
36 engages with the shutter 67a. Thus, the shutter 67a rotates together with the

10 second pipe 36 so as to shield the opening 35d. By returning the second pipe 36
to the original position shown in Fig. 40, the shutter 67a returns to its original
position by the action of the force-loading spring 69. Similarly, by inclining the
second pipe 36 in the opposite direction, an engagement portion 36d engages with
the shutter 67b so as to shield the opening 35d. This prevents influx of the

15 ambient air and thereby prevents a drop in suction efficiency.

When the nozzle unit 8 is used in the lateral position, free rotation of the
second pipe 36 from the position shown in Fig. 40 is prevented by a click
mechanism (a restricting means). In Fig. 39 described previously, the click
mechanism has a steel ball 68 and a locking plate 61 provided between the pipe

20 cover 62 and the first pipe 35.

Fig. 42 shows the detail of the click mechanism. The first pipe 35 has a

boss 35f, into which a compression spring 70 is fitted. On the inner surface of the

pipe cover 62, a locking plate 61 having a hole 61a is fixed. Between the locking

-39-



10(0y” $109%08' ()- 10%08& ()- (mMO%O& ()- 10( 10( 10(y; 10% & () - L3710% &)ﬂ m
%St SSTf TTUJEDC 10( F#10%08& () - #10%08' () - #10%08' ()- | Z940%08' ()- | #1009 F
@10%0& () - UGUUU V_WAEDC 10( &S##10%08' ()- & 10%0& ()- 10%08' () - #10%0& () -
%A0%0& () - S310%08& () - VW WANPXXAEDC 10( " 09%40%0& () - &3. @LO%O8 () -

& #10%0& ()-) #10%08' () - & #10%0& ()- 9A0%O () - XX2YYYYYYYXxnbC

10(@10%3& ()- 10Q 100 100@ 10908’ () - &7#10%0&

4#10%08 PiptebA a9t FORNIEFSIPI [SPERSCTOLIY 8H2D a(%teelyb/@lbtﬁ@& Epgaging the
#109%08' () - & #10%0&' ()- Oy! 109%& () - &TLO0%O& ()- " [[[ \r\\]dEnbC

10( &#10%D8& ) Dalks 8 OMIR thy 1O Y& prdduces kDGR, () - SF10%O8 () - &#109%0& () - .
111118 ~dEnbC 10(, #10%0& ()- &) #10%0& ()- ' 10%0& ()-| YA 0%& () -

1L Al s i OB e
100 0/(100/ 1c(ﬂ is 1ntegra§& {l)x the plpe cover(gz This prevents free rotation of the second
5 pipe 36 and thereby prevents degradation of cleaning efficiency due to staggering
motion of the body case 32. A felt ring 71 is fitted to the boss 35f to prevent entry
of dust and thereby prevent variation over time of the clicking force produced by

the steel ball 68.
Moreover, when the predetermined rotation force is applied to the second
10 pipe 36 to rotate it relative to the first pipe 35, the steel ball 68 retracts against the
force with which it is loaded by the compression spring 70. Then, the steel ball
68 rolls along the inner surface of the locking plate 61. Therefore, when the
nozzle unit 8 is used in the longitudinal position, the second pipe 36 can rotate

freely.

15 In Fig. 39 described previously, a rotary brush 40 has, on its shaft portion 49,
blades 50 made of a flexible material such as rubber and brushes 47. The blades
50 each have a plurality of through holes 50a formed so as to extend in the
direction of a radius of the rotary brush 40 and arranged in a line extending in the
direction of the length of the rotary brush 40. As shown in Fig. 43, the air sucked
20 through the air inlet 33d provided in the upper case 33 into the body case 32 flows
into the shaft portion 49 from the side of the rotary brush 40. The air then flows

through the shaft portion 49 and then blows out through the through holes 50a.

When the rotary brush 40 rotates in the direction indicated by the arrow S
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5 In Fig. 43, the rotary brush 40 is fixed inside the body case 32 in such a way
as to be loaded, at one end, with a force by a compression spring 78 through an
attachment/detachment button 75. The attachment/detachment button 75 is, at
its shaft portion 75b, pivoted on the body case 32 so as to be rotatable in the
direction indicated by the arrow V1, with a certain amount of play 77 secured so as

10 to permit the shaft portion 75b to move upward as seen in the figure within the
body case 32. The lower case 34 has a projecting rib 34e.

When the nozzle unit 8 is subjected to a shock resulting from, for example, a
drop from a higher position, the projecting rib 34e restricts rotation of the
attachment/detachment button 75 and thereby prevents the rotary brush 40 from

15 dropping out. When a button portion 75a of the attachment/detachment button 75
is pulled up in the direction indicated by the arrow V2, the shaft portion 75b
moves as much as the play 77 permits. At this time, the attachment/detachment
button 75 can be rotated without interference with the projecting rib 34e. This
allows attachment and detachment of the rotary brush 40.

20 Figs. 44 and 45 are a sectional view, as seen from the side, and a bottom
view, respectively, of the nozzle unit of the electric vacuum cleaner of a tenth
embodiment of the invention. For simplicity’s sake, such components as are

found also in the conventional example shown in Fig. 48 are identified with the
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vacuum cleaner, an extension pipe 6 (see Fig. 48) is connected. To the extension
5 pipe 6, a second pipe 36 is connected. To the second pipe 36, a first pipe 35 is
coupled. The first pipe 35 is held between the upper and lower cases 33 and 34.
The elevation (depression) angle of the extension pipe 6 can be adjusted by means
of the first pipe 35.

In the lower case 34, a nozzle 34a is formed so as to open toward the floor
10 surface. The dust sucked in through the nozzle 34a flows, together with the flow
of the sucked air, through the air flow passage 89 in the direction indicated by the
arrow K3 to the body 9 of the electric vacuum cleaner, and thereby dust collection
is achieved. In front of and behind the nozzle 34a are provided casters 37 and 39
that rotate while keeping the distance between the nozzle 34a and the floor surface

15 constant, allowing movement of the nozzle unit 8.

At the front of the nozzle unit 8 is provided a bumper 38, which serves as a
shock absorber when the nozzle unit 8 collides with a wall or the like. Behind the
nozzle 34a is provided a brush member 51 for raking up dust clung to a carpet or
the like. In front of the nozzle 34a is provided a flexible member 52. At both

20 ends of the flexible member 52, aid pieces 81 are fitted so as to make contact with
the floor surface. Thus, as the nozzle unit 8 moves back and forth, the flexible

member 52 is made to rotate by the friction force between the aid pieces 81 and the

floor surface.
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5 sealing piece 52b are provided a plurality of conical projections 52g. The
projections 52g are arranged in two rows X1 and X2 along the length of the sealing
piece 52b. To allow the supporting shaft 52a and the aid pieces 81 to rotate
together, engagement pieces 52f are provided on the insertion shafts 52e, and
engagement grooves 81b into which the engagement pieces 52f are fitted are

10 provided in the insertion holes 81a of the aid pieces 81.

The aid pieces 81 each have three fin-like portions 81c, 81d, and 81e formed
so as to extend radially around the insertion holes 81a. The fin-like portions 81c,
81d, and 81e are made so long as to make contact with the floor surface. The
supporting shaft 52a, the sealing piece 52b, and the projections 52g are formed

15 integrally by molding out of a hard resin material such as ABS resin, polypropylene,
or polyethylene. The aid pieces 81 are formed out of a soft material such as hard
rubber.

Fig. 47 is a detail sectional view showing the principal portion of the front
portion of the nozzle unit 8, with the above-described flexible member 52 attached.

20 The supporting shaft 52a is held by a groove 84 formed by a curved-surface plate
82 having a substantially J-like shape provided on the lower case 34 and a curved-
surface portion 83b of a detachable engagement claw 83. The supporting shaft

52a of the flexible member 52 is fitted into this groove 84 and is held by the
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5 When the nozzle unit 8 is moved forward, by the friction force between the
fin-like portions 81c and 81d of the aid pieces 81, which are in contact with the
floor surface, and the floor surface, the sealing piece 52b is rotated backward so as
to strike the rear stopper portion 82a. At this time, the fin-like portion 81e makes
contact with the floor surface, and thus an opening is formed in front of the nozzle
10 34a to allow easy suction of large-particle dust and dust by a wall.

When the nozzle unit 8 is moved backward, by the friction force between
the fin-like portions 81e and 81d, which are in contact with the floor surface, and
the floor surface, the sealing piece 52b is rotated forward so as to strike the front
stopper portion 83a. At this time, the fin-like portion 81c makes contact with the

15 floor surface. Thus, the sealing piece 52b ensures that no opening is left in front
of the nozzle 34a, and thereby increases the degree of vacuum at the nozzle 34a
and thus the suction power.

In cases where the surface to be cleaned is a carpet or the like, the casters 37
and 39 sink into the carpet or the like. As the nozzle unit 8 is moved backward,

20 the projections 52g of the sealing piece 52b rake up fluffy dust, hair, and the like
clung to the carpet or the like so as to allow such dust to be sucked through the

nozzle 34a. Thus, it is possible to achieve raking of a carpet or the like with ease

and thereby increase dust collection efficiency. Here, since the projections 52g
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& |#1ocy&i2 ?yeegfig)%'@( %1@@&1 f to e%?gélently rake up fluffy dust, hair, and the

5 like at different depths in a carpet or the like. Moreover, it is preferable to arrange
the projections 52g in the row X1 and the projections 52g in the row X2 at different
locations in the length direction, because this makes it possible to perform raking
at shorter intervals and thereby increase dust collection efficiency. The
projections may be arranged in more than two rows. Furthermore, by arranging

10 the projections 52g near the lower edge 52h (see Fig. 46) of the sealing piece 52b, it
is possible to rake deep into the surface to be cleaned and thereby further increase

dust collection efficiency.
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an extension pipe coupled to the nozzle unit;
5 a hose coupling the extension pipe to a body of the electric vacuum cleaner;
and
a handle provided at an end of the extension pipe so as to be held by a user
during cleaning, the handle being so formed that an angle of at least a portion
thereof is variable relative to the extension pipe.
10
2. An electric vacuum cleaner as claimed in claim 1, further comprising:
a coupling member arranged between the extension pipe and the hose,
wherein the handle is formed in a shape of a hollow cylinder so as to be
rotatably fitted on the coupling member, and
15 wherein, when the extension pipe is removed from the coupling member,
the handle rotates to a portion of the coupling member at which the extension pipe

has been coupled to the coupling member so as to communicate with the hose.
3. An electric vacuum cleaner as claimed in claim 2,

20 wherein, in a manner interlocked with rotation of the handle, a tip of an

auxiliary nozzle provided inside the handle comes out of an end of the handle.

4, An electric vacuum cleaner as claimed in claim 2,



10(f<10% & ()-9Y7#10% & ()- 5 10% & ()- 9210% & ()- 0%0% & () - 18 DEC 2002
9. #10% & ()-EBxY:/ 10(| Z9%40%& ()- Y #10%& () -
#10%&' () -y9$10%& () - mt10%& ()- 3(10%& ()- 10(B6~$dE:/
10(1 #10%& () -%40%& ()-° 10%& ()- "10%& ()-#10%& ()-#10%& ()- $| 8dE: /
10(1) #10%& () -* #10%& () - WAOYDE () - SKI0M& () - & #10%& () - #10%& () - <" KdE
] 10(] 7#10%& () - 4#10%& () - 2#10%& () - 0%0%& () - 3. 10%9&]9%) +#10%& () -
WC 10( & #109kergin, greovibe %an devppovgnigateswl Jokbe lyse, BoBp DHBRIDHEIary
10%& ()-1j dEbC 10( %0%0&' () - &#10%0&' () - 10908 () - & 10908 () - &9#10%O8 () -

| 94.0%% fidz21b lpreiaded 18k el QKN ar(dle YWHEBS0(Jordé B4 0¥D&N €hd of the handle by a,
&1 #1008 () - &VH#10%08' () - & #10%08' () - wi ] dELC

igfyg;#(l )S/ﬁ%gcﬁ‘%foﬁ%g’{%%})’g ?/I%QI{%%@,&% W%%&a%mﬁ]cg%() 9*

100SL<10%0& () - 7#10%0&' () - KUJEbC 10( 9#109%<&' () - 9#109%& ()-f 10%& ()-99
10%<& () - 940%& () -9 #10%<& ()- UO*dEBC 10( 9RA0%& () - #
10%& ()-9s! MLO%& ()

An electric vacuum cleaner as claimed in claim 2, further comprising:

a lock mechanism for locking the handle in a predetermined rotation

position.

6. An electric vacuum cleaner as claimed in claim 5, further comprising:
10 an unlocking switch provided on the handle for unlocking the lock

mechanism.

7. An electric vacuum cleaner as claimed in claim 6,
wherein, when the lock mechanism is unlocked, the handle is moved to a

15 predetermined position by weight of the extension pipe itself.

8. An electric vacuum cleaner as claimed in claim 2,
wherein, when the handle is rotated to a predetermined rotation position,
the extension pipe and the hose, or the handle and the hose, are arranged in a

20 straight line.

9, An electric vacuum cleaner as claimed in claim 1, further comprising:

a coupling member arranged between the extension pipe and the hose, the
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a flexible hose-like member for coubling the rotatable portion to a portion of
5 the coupling member at which the extension pipe is coupled to the coupling

member.

10.  An electric vacuum cleaner as claimed in claim 1,
wherein the handle is divided into two parts that are arranged along an axis
10 of the handle and are coupled by a coupling portion having a rotation axis
substantially perpendicular to the axis of the handle so that the handle can be bent

by rotating one of the two parts of the handle about the rotation axis.

11.  An electric vacuum cleaner as claimed in claim 1,
15 wherein the handle is divided into two parts that are kept in contact with
each other with a contact interface therebetween inclined relative to an axis of the
handle so that the handle can be bent by rotating one of the two parts of the handle

about an axis perpendicular to the contact interface.

20 12.  Anelectric vacuum cleaner comprising:
a nozzle unit kept in contact with a surface to be cleaned for dust suction;
an extension pipe coupled to the nozzle unit;

a hose coupling the extension pipe to a body of the electric vacuum cleaner;
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an auxiliary nozzle slidable inside the handle, the auxiliary nozzle, when

5 the extension pipe is removed from the coupling member, being moved out at a
portion of the coupling member at which the extension pipe has been coupled to
the coupling member so as to protrude from the coupling member and

communicate with the hose.

10 13.  An electric vacuum cleaner comprising:
a nozzle unit kept in contact with a surface to be cleaned for dust suction;
an extension pipe coupled to the nozzle unit;
a hose coupling the extension pipe to a body of the electric vacuum cleaner;
and
15 a handle provided at an end of the extension pipe so as to be held by a user
during cleaning, the handle being coupled to the extension pipe so as to be

rotatable coaxially with the extension pipe.
14.  An electric vacuum cleaner as claimed in claim 13,
20 wherein the handle can be locked at least at one rotation position relative to
the extension pipe.

15. An electric vacuum cleaner as claimed in claim 13,
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5 comprising:
a first groove provided circumferentially on one of the extension pipe and
the handle;
second grooves provided at a plurality of positions around a same
circumference on said one of the extension pipe and the handle;

10 a first engagement member provided on the other of the extension pipe and
the handle, the first engagement member engaging with the first groove so as to
couple the extension pipe and the handle together rotatably; and

a second engagement member provided on said other of the extension pipe
and the handle, the second engagement member engaging with one of the second

15 grooves so as to stop rotation of the extension pipe.

17. An electric vacuum cleaner as claimed in claim 16, further
comprising:

a stopper portion provided in the first groove or in the second grooves, the

20 stopper portion striking the first or second engagement member so as to restrict a

range of rotation of the extension pipe relative to the handle.
18.  An electric vacuum cleaner as claimed in claim 16,
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19. An electric vacuum cleaner as claimed in claim 18, further
5 comprising:

a disengaging member loaded with a force that tends to move it in a
predetermined direction and interlocked with the first and second engagement
members, the disengaging member, when subjected to a load against the force with
which it is loaded, disengaging said one of the second grooves from the second

10 engagement member and, when subjected to a heavier load, disengaging the first

groove from the first engagement member.

20.  An electric vacuum cleaner as claimed in claim 16,
wherein the second engagement member is loaded with a force that causes it
15 to press said one of the second grooves, and the second grooves have inclined

surfaces as axial end surfaces.

21. An electric vacuum cleaner as claimed in claim 16,

wherein the second grooves are formed in a bottom portion of the first

20 groove, and the first engagement member is shared as the second engagement

member.

22. An electric vacuum cleaner as claimed in claim 16,
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23. A nozzle unit for an electric vacuum cleaner, comprising:

5 a body case having a nozzle open toward a surface to be cleaned, the body
case having a substantially rectangular shape as seen in a plan view;

a first pipe that has a first air flow passage for allowing passage of a flow of
air sucked in through the nozzle and that is coupled to the body case so as to be
rotatable about a rotation axis parallel to a direction of longer sides of the nozzle,

10 the first pipe having a sliding portion that slides along the body case as the first
pipe rotates, the sliding portion arranged inside the body case as seen in a plan
view; and

a second pipe rotatably coupled to the first pipe, the second pipe having a

second air flow passage that communicates with the first air passage.

15
24. A nozzle unit for an electric vacuum cleaner as claimed in claim 23,
wherein the first and second air flow passages are arranged substantially
along a straight line as seen in a side view, and the second pipe is rotatable about a
rotation axis substantially perpendicular to the first air flow passage.
20

25. A nozzle unit for an electric vacuum cleaner as claimed in claim 24,
wherein the first air flow passage is rotatable between a substantially

horizontal position and a substantially vertical position relative to the surface to be
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5 the body case in a direction of longer sides of the body case, and a width of the
first and second pipes in a direction of shorter sides of the body case is smaller
than a width of the body case in the same direction as seen in a plan view when

the first pipe is held perpendicularly to the surface to be cleaned.

10 27. A nozzle unit for an electric vacuum cleaner as claimed in claim 25,
wherein rotation of the second pipe is restricted when the first air flow

passage is substantially parallel to the surface to be cleaned.

28. A nozzle unit for an electric vacuum cleaner as claimed in claim 25,
15 wherein the first air flow passage has a maximum cross-sectional area when

its angle relative to the surface to be cleaned is in a predetermined range.

29. A nozzle unit for an electric vacuum cleaner as claimed in claim 28,
further comprising:
20 an engagement member having an arc-shaped cross section and engaged
with the first pipe so as to be interlocked therewith in accordance with a rotation
angle of the first pipe; and

an opening provided in the body case so as to allow rotation of the first pipe,
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further comprising:

a locking member having an arc-shaped cross section and engaged with the
engagement member in accordance with a rotation angle of the first pipe, the
locking member being arranged inside the engagement member.

10

31. A nozzle unit for an electric vacuum cleaner as claimed in claim 30,
further comprising:

a covering portion provided at a front end of the engagement member so as
to close a gap between the engagement member and the body case.

15

32. A nozzle unit for an electric vacuum cleaner as claimed in claim 23,

further comprising:
casters provided on a bottom surface of the body case so as to roll on the
surface to be cleaned, the casters being rotatable about an axis perpendicular to the

20 surface to be cleaned.

33. A nozzle unit for an electric vacuum cleaner as claimed in claim 32,

wherein the casters can be moved translationally along the surface to be
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35. A nozzle unit for an electric vacuum cleaner as claimed in claim 32,
further comprising:

recessed portions provided in the bottom surface of the body case so as to
have openings in circumferential surfaces of the body case, the recessed portions

10 being used to arrange the casters.

36. A nozzle unit for an electric vacuum cleaner as claimed in claim 32,
further comprising:
supporting members, provided one pair for each of the casters, for
15 supporting shafts of the casters on both sides of the casters: and
reinforcing members for bridging between each pair of supporting members

in front of and behind the casters.
37. A nozzle unit for an electric vacuum cleaner as claimed in claim 23,
20 wherein the first pipe has an opening provided to allow rotation of the

second pipe, and has a movable shutter for closing the opening.

38. A nozzle unit for an electric vacuum cleaner as claimed in claim 37,
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40. A nozzle unit for an electric vacuum cleaner as claimed in claim 39,

wherein the restricting member has a force-loading member and a ball.

10
41. A nozzle unit for an electric vacuum cleaner as claimed in claim 39,
wherein the restricting member has a dust-proof member for preventing
entry of dust.
15 42, A nozzle unit for an electric vacuum cleaner as claimed in claim 23,

further comprising:
a rotary brush rotatably arranged inside the body case, the rotary brush
having a hollow shaft and blades provided so as to protrude from the shaft, the

blades each having a plurality of through holes that communicate with an inside of

20 the shaft.

43. A nozzle unit for an electric vacuum cleaner as claimed in claim 42,

further comprising:
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shaft of the attachment/detachment button.

44. A nozzle unit for an electric vacuum cleaner, comprising:
10 a body case having a nozzle open toward a surface to be cleaned;

a suction pipe rotatably coupled to the body case so as to allow passage of a
flow of air sucked in through the nozzle, the suction pipe having a sliding portion
that has an arc-shaped cross section and that slides along an inner surface of the
body case; and

15 a rotary brush rotatably arranged inside the sliding portion.

45. A nozzle unit for an electric vacuum cleaner as claimed in claim 44,
further comprising:
an air inlet provided on the body case, the air inlet allowing air to be sucked
20 in to rotate the rotary brush;
an engagement member that has an arc-shaped cross section and that is
engaged with the suction pipe so as to be interlocked therewith in accordance with

a rotation angle of the suction pipe. the engagement member having a hole that
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10 as to open or close a front portion of the nozzle according as the nozzle unit is

moved back and forth, the sealing member having a plurality of projections on a

surface thereof facing the nozzle.

47. A nozzle unit for an electric vacuum cleaner as claimed in claim 46,
15 wherein the projections are formed integrally with the sealing member so as

to have a substantially conical shape each.

48. A nozzle unit for an electric vacuum cleaner as claimed in claim 46,
wherein the projections are arranged in a plurality of rows of projections
20 extending along a direction of longer sides of the sealing member, with the
projections in any two adjacent rows located at different positions in the direction

of the longer sides of the sealing member.
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49. A nozzle unit for an electric vacuum cleaner as claimed in claim 46,
wherein at least part of the projections are arranged near a bottom end of the .

sealing member.
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