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;e3e’ ]t"6: T#2 4 FE8 2003 ELECTRI C CLEANER n~o~~~a~ BACKGROUND OF THE
| NVENTI ON *cooooa* (i) Field of the Invention The present invention relates
to an electric cleaner which conprises an electric cleaner main b?Qy aza
suction hose, a hand handle, a connection tube and a suction unit, FEB20
particularly to an electric cleaner and a suction assenbly in which a user
can expand/ contract and fix a connecti-on t-ube with a sinple operation

wi t hout assuming a forced posture. 10 (ii) Description of tm ‘ ImMNMWNWt

The present generally spread electric cleaner is of a canis mmnmw i ch

conprises an electric cleaner main body provided with a bl ower fghesucki ng

In dust to a dust collecting chanbenhﬂg f“ﬁ@ible suction hose having one 15
i o

end attached to the electric cledhér ﬁ@ and connect ower ,
a hand handl e attached to the other end of the suction hos@@”ﬂﬂ”ﬂ@@ﬁﬁﬂted
to the blower, a connection tube attached to the hand hand cted
to the sucBAGKGROYND QEJTHESUYVENHBIONIt attached to the 20 conf¥€¥! on tube
and connected to the connection tube. For the canister type electric

cl eaner, by héhd Fhgldhefhihe RAWENELPRA hand to operate the suction unit
via the connection tube, the user can operate the cleaner_on a, floor

surface with a standTh§ P5SEBRE, IARENEARRJIFERABESURE 2B EhecCEr&tric

cl eaner naiT bod vha %he suction hose.to .2 4. F F A 2003
cleane ich comprises an electric cleaner main body, a

5 suction hose, a hand handle, a connection tube and a
suction unit, particularly to an electric cleaner and a
suction assembly in which a user can expand/contract and
fix a connection tube with a simple operation without
assuming a forced posture.

10 (ii) Description of the Related Art
The present generally spread electric cleaner is
of a canister type, which comprises an electric cleaner
main body provided with a blower for sucking in dust to a
dust collecting chamber, a flexible suction hose having one
15 end attached to the electric cleaner main body and
connected to the blower, a hand handle attached to the
other end of the suction hose and connected to the blower,
a connection tube attached to the hand handle and connected
to the suction hose, and a suction unit attached to the
20 connection tube and connected to the connection tube.
For the canister type electric cleaner, by hold-
ing the hand handle in hand to operate the suction unit via
the connection tube, the user can operate the cleaner on a
floor surface with a standing posture, and can draw around

25 the electric cleaner main body via the suction hose to



confortably performcleaning in a wide range. In this conventional art,
since the electric cleaner main body is constituted of a plurality of
conponent s of mi scell aneous shapes, various storage nethods 5 have 74 FFB 2003
her et of ore been proposed. As the present mai nstream nmethod, a nethod of
storing the entire cleaner in a vertical2pesture wthout being di sconnected
is general. Specifically, the nmethod conprises first raising a main body so
t hat a baclcanfdremad 10 parfombudleamindieid lowidairdange . furt her

di sconnecting the expandabl e/ contractible connection tube to reduce its

| engt h, and attachi ndn hshiommenterdnidndie dmt a sicideombsirdlsmetisiade of the
electric cleaner main body in the vertical posture in which the suction
unit is di speseeer] Maiowhedy ndatet tarttedafil e plamklsijosedf upward. Thi s
attachi ng nethod conprises inserting and attaching a protrusion di sposed on
the end of admpay@ntertabhmisarllanedis shaped, ttaring isonage netthods
recessed portion disposed in the tip end of the electric cleaner nmain body.
20 Mor edverhaviehderghid @b e’bPEBASRAd in these conventional exanples is
constituted of two tube bhodies of outer and inner tubes, and the engagi ng

recessed portion for sl HDRFIERPT IR SAR BT h RFLRIE Qfner t ube
is structured t.o bq:fixe Vi a st opper disposed an the 25 outer tube in an
b ¢ T E o SR SR T e S Ao AR e gl &
?Lel ptrjglr%/cps?isﬁons cpf d]al anese Pq_'t ent l;eﬁgp i on. Lai d-.-Open .Nos. 917g11)/ i99l6n
and 56648/ ?‘?d'}‘.g s frﬁlﬁfe‘%ﬂ)s‘- ] neﬁ%@o‘r di r%e%#fq?gl%o&&%&ectr %bd
Ci . s 1t
convent i ongl,yel &Gl dd Cfﬁsﬁ\?.r&%sﬁ{rgg%e fd ¥ Bt}oﬁdr%};f‘s{c% f}ﬁ{)bfé)% %a%?%tdsf,’fa}étéecan

vertical posture wtho di'sassenmbl1ng a conpone

readi | y e ginad aiadk (e YReT s MUK %&&&@,S%dhn@fﬂ%%ﬁ:@l&&éﬂ@ the

. properties can be enhanced. However, problems are as Irst,
the oper at i BfpaHd Al S/ dtth e el IR I[ddnd e 1R tpdediesd g per f or med

in a stooped or

length, and attaching the connection tube to a bottom
surface side of the electric cleaner main body in the
vertical posture in which the suction unit is disposed

15 downward and the hand handle is disposed upward. This
attaching method comprises inserting and attaching a
protrusion disposed on the end of the connection tube on
the side of the suction unit into a recessed portion
disposed in the tip end of the electric cleaner main body.

20 Moreover, the connection tube employed in these
conventional examples is constituted of two tube bodies of
outer and inner tubes, and the engaging recessed portion
formed along the longitudinal direction of the inner tube
is structured to be fixed via a stopper disposed on the

25 outer tube in an arbitrary position.

This conventional example is described, for

example, in the publications of Japanese Patent Application

Laid-Open Nos. 191781/1996 and 56648/1997.



squatted posture (it is not recommended to raise the body 10 via the
suction hose). (2) The conventional connection tube can be

expanded/ contracted by sliding two tubes different in dianeter, but 2¢&d FR 2003
perform the expansi on/contraction, by opgrating a |l ock mechanism the

| ength has to be adjusted 15 with both hands. Mreover, during use, the

| ength of the connect)on tube has to be |ikew se adjusted with bath hands.
(3) Subsequently, tkmé%ﬁ%ﬁﬁ%q ?eﬁﬂﬁnéhﬁﬂ?F %ﬁﬁfihéénﬁPQ¥§9?%ﬁﬂa osture
has 1o, Pl IR d ARG WA GRMeELn. [P 6 L0s et d o s face

side of the’e ric aner nmain bo ped or squ post ure.
(4) The trangpoyd, Vi ' { Qggqu re 1s. il ted, and the
el ectric cl eaneréan]iai%&b%“gle;/e an(fg}#cﬁ? c%ﬁ%gec I on %%egkg]\?/uef{]foi& ngpar at ed,

di sassenbl éghéHEEh ddmt cri bed
above, for eétlﬁn convent iejbna ghel%ﬁ%ﬂ%?%aﬁ%?? t eﬁ g@é%é%%%%%ﬁsaﬁd

et A B ARYRCHI QLS A OO BOKS omihidg, Voo e
these problens, the el@fdvér, GPratdnd Saxpest esh t@ede easily used.

(1) First, the operation of raising the electric
cleaner main body must be performed in a stooped or
squatted posture (it is not recommended to raise the body

10 via the suction hose).

(2) The conventional connection tube can be
expanded/contracted by sliding two tubes different in
diameter, but to perform the expansion/contraction, by
operating a lock mechanism, the length has to be adjusted

15 with both hands. Moreover, during use, the length of the
connection tube has to be likewise adjusted with both
hands.

(3) Subsequently, the electric cleaner main body
of the vertical posture has to be pressed to attach the

20 connection tube to the bottom surface side of the electric
cleaner main body in the stooped or squatted posture.

(4) The transport with the vertical storage
posture is inhibited, and the electric cleaner main body
and the connection tube have to be separated, disassembled,

25 and held in the stooped or squatted posture.
As described above, for the conventional electric

cleaner, the stooped or squatted posture has to be assumed

during storage or transport, and the user is forced to



SUMVARY OF THE | NVENTI ON An obj ect of the present invention is to provide 5
an electric cleaner and a suction assenbly in which the length of g, FR 7003
connection tube can be adjusted with a sinple operation, and the Iengfh can
be fixed. Mreover, another object of the present invention is to provide
an electric cleaner and a connection body in 10 which a connection tube is
fixed to an electric cleaner nain body with a sinple operation and the
transport \stshim \&er tingRltustadr 3 RAs.Ur &y $d138idd ek Aoielis)g to a
first aspect of the present invention, thére is provided an electric

cl eaner, wWhineh el iRt 6l ExpeetdP arebdmdds Padisey sucti on hose,
a hand handl e, a connection tube, and a suction unit for sucking dust. The
dust sucked via the suction unit is passed through a ventilating path
fornmed inside the connection tube, the hand handl e and the suction hose and
intro 20 dERMARY tdre THEE@NVENTIG®BNer main body. The connection tube is
constituted of a first tube body having one end detachably connected to the
hand handl e, and a ségombiadie dfodhehpriesgenine rahtsildrdals Yoo guosdided t o
the other end of the first tube body and having the other end connected to
25 the SuctamorelgsitricTigd ganest angha SOPL ioammssanbliy dimghisdngbieor fi xi ng
the sliding of the second tube body, and rel easjng neans, for releasing
obstructi oaeﬁ\‘gttl’hé’fslq Fangiesit Lo tahe ran Fgppdiustedarifihiand impdes to

al low the sliding operatjon, and the hand handl e conprises a switch for
operating t9R€ ﬁd‘%ﬁ%{}%%% diar?g%teo x&tond aspect of the present

i
5 invention, there i rovided an .el ectric ¢le r., which conprises an
el ectric cleaner i i’lcﬁ:&ﬂyeprr’oﬁn(? Shi t%Ja?Ggﬁ &ﬁﬁ:qeorprﬁfcﬁatnglp"a'ﬁ&tl%’ a

dust ool | eqly 16, ghaiisie A SAMASHOLANLIYAEIA N AR g, 3 hose

attachnment "par the electric Cl'eaner nain 2 F%exioie *Suct itth 10

hose hay ng,png, end-aHdaaied t&:ﬁé‘%hsccﬂ itQﬁ(?l?Pf&L ORGHed to the
andl en

bl ower, a han e attached to the other of the suction hose and

connect ed @ iirh&ddyoWath & GOMAE ierlatioridrr ek ta-ddwpdiand ikandl e and

connected to the suction hose, and a suction unit attached to the 15
connect i on vdsiel cld stvepd gbdmre e S @arddtiitatddibe. The dust sucked in
via the suction unit is passed through a ventilating path forned inside the
connection tube, the At diagite and itdst |aspdcin dfostheapdassntoduced to t he
el ectric cleaner main body. The connection tube is 20 constituted of a

first tube isognthian nghare did pistvisiesblan cdremdotisd aleanes hamdchandl e, and
a second tube body having one end slidably connected to the other end of
the firlst tCQARPIHERF AT SRS clamraomaddt &P tthS WG Mogsirt 2 The
first tube hbaonddy hcaonrg).l.rei ,seas Joinxr{er}:q:irgenaq:shgecir JnidXian%utCQ:eion unit for
sucking dust. The dust sucked via the suction unit is
passed through a ventilating path formed inside the connec-
tion tube, the hand handle and the suction hose and intro-
20 duced to the electric cleaner main body. The connection
tube is constituted of a first tube body having one end
detachably connected to the hand handle, and a second tube
body having one end slidably connected to the other end of
the first tube body and having the other end connected to
25 the suction unit. The first tube body comprises fixing

means for fixing the sliding of the second tube body, and

releasing means for releasing obstruction of the sliding of



25 sliding of the second tube body, and rel easing neans for rel easing the
stop of the sliding of the fixing neans to realize the sliding operatian,
and the hand handl e conprises a switch for operating the releasing4¢¢gqﬁg
The 2 ~~F F B 2003 - 6 electric cleaner nmain body conprises a plurality
of nmoving wheels. The novi ng wheel conprg ses a pair of noving wheels

di sposed an the | ower rear surface of the electric cleaner main body so

that an outge RekiR efn@'gnﬁaﬂ:'b @ﬁlbmetwéeglliéi%@uydéiﬁt%r@ i@ surface

i s extended downward and rearward. The tip end of 'the electric cleaner nmain

body is prayndedankie @oh@sasalst ackiEREhPEr bpeMaitdhdt ftel_ecqrél%_tsligg body
is detachably attached. Furthernore, the connection body is provided with
connecti ngmegas for detachably 10 connecting the connection tube over to

t he upper surface side of the electric cleaner main body. According to the
cl eaner of the presenccorddng @o, at Becoadgtspeictt b cheneaidsentt ube can be
adjusted with a sinple operation in the vicinity of the 15 hand handl e, and
t he | engt h ig&enitd ohi,xetherkbrisopaoyidedr an elpcavided l@anarectwhichcl eaner in
whi ch the connection tube is fixed to the electric cleaner nmain body with a
si npl e opecamparisesndnt led ectarispolieanerhmalia bedy palovitdedage thast ure is
facilitated. 20 BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an appearance
vi ew showi bdowerelfest suckdingaskiststtor agdusds codd egit iagf ichemberbodi nent of
an electric cleaner according to the present invention. Fig. 2 is a

per spect i vEORNSRHLIPN, bedyadetiachibdy attacked $Row hgsehattiachmeagbodi nent
of the electric cleaner _according to the present inventiaqn. Fi 3is a

rearward p@AIpeldi FbeyedRcHLis Fasdner main body, eoééeﬁéﬁﬁﬁesgﬁéﬁpﬁg t he
first qEbodiTent OfintM8ng! G - SLARMPL LR dhiebe ite RIS Sl
connected to the blower, a hand handle attached to the
other end of the suction hose and connected to the blower,
a connection tube attached to the hand handle and connected
to the suction hose, and a suction unit attached to the
15 connection tube and connected to the connection tube. The
dust sucked in via the suction unit is passed through a
ventilating path formed inside the connection tube, the
hand handle and the suction hose and introduced to the
electric cleaner main body. The connection tube is
20 constituted of a first tube body having one end detachably
connected to the hand handle, and a second tube body having
one end slidably connected to the other end of the first
tube body and the other end connected to the suction unit.
The first tube body comprises fixing means for fixing the
25 sliding of the second tube body, and releasing means for
releasing the stop of the sliding of the fixing means to
realize the sliding operation, and the hand handle

comprises a switch for operating the releasing means. The



Figs. 4A to 4D are appearance views of the hand handl e showi ng the first
enbodi nent of the electric cleaner 5 according to the present invention.
Fig. 5 is a conmponent devel oped view of a first tube body showi ng the first
enbodi nent of the electric cleaner according to the present inventdrf.FBRE.
6 is a sectional view of the hand handre®16 showing the first enbodi ment of
the electric cleaner according to the present invention, Fig. 7 is a
conponent RGP 1 RANYF B KR RPRAY t CRRPHEISS sho Wer H heY P £ shoek®Bdi nent
of the electric cleaner according to the present invention. 15 Fig. 8 is a
det ai | ed viEhP®ks ¢ heThe JRRVENG SRR SCRURT ESES OVIPHEL tPe TPY 3RI eWbRRH frent
of the electric cleaner according to the Present I nvention. Fig, 9is a
conmponent dRVERFRY R WP of LAWRHNHRRT t FBh ?%%epghﬁﬁﬁn%l?%Er+?rg%e%W%5dinent
of the electrjc 20, .cleaner according to the present invention.  Fig. 10 is a
| ongi t udi naf2E2RYPhato vF ?I\Fo?nao‘%%‘fr%%‘f%ﬂhgﬁﬁ e%ﬂtbnofu'f)lées‘ﬁ}&?\?ﬂg t he
first enpodijent. of the electric cleaner accordiq& #o t he grgsen
D vi

i nventi on. ??%ﬁﬁ%QEAPQOa15%9%}%9e§%¥ %%?o+§ TR %ﬁ%ﬁ%. T n for
Chand g EhERGAPS, Y Eob e TR EHE AOBLULS: STEIEE RUF ASAS e
provided with a hose attachment part to which the connec-
tion body is detachably attached. Furthermore, the connec-
tion body is provided with connecting means for detachably
10 connecting the connection tube over to the upper surface
side of the electric cleaner main body.

According to the cleaner of the present
invention, the length of the connection tube can be
adjusted with a simple operation in the vicinity of the

15 hand handle, and the length can be fixed. Moreover, there
is provided an electric cleaner in which the connection
tube is fixed to the electric cleaner main body with a

simple operation, and the transport with the vertical

storage posture is facilitated.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an appearance view showing an electric
cleaner storage posture of a first embodiment of an
electric cleaner according to the present invention.
Fig. 2 is a perspective view of a usual cleaning
25 state showing the first embodiment of the electric cleaner
according to the present invention.

Fig. 3 is a rearward perspective view of a hand



Figs. 12A to 12C schematically show operating 2 ~r FFR_ 2003 _8_
mechani snms of connecti on tube expansi on/contraction swtch nmechani smof the
hand handl e and connecti on tube expansion/ contraction fixing nmechani sm of
t he connection tube, showi ng anot her enbodi nent of the electric cle&¢$m32m3
according to 5 the present invention. H{. -13 is a partial sectional view
of a second tube body show ng anot her enbodi nent of the electric cleaner
accor di ng thandke pseeehngi thenfivsat Enpedimanttof1deseheatiticatlgasbow a
fixing 10 structure in the connection tube expansion/contraction fixing
mechani sm séoewrndingothethenbovesarht inyenhaorkectric cl eaner according to
the present invention. Figs. 15A and 15B schematical |y show the

expansi on/ contract i onf5g8 uctbr 800Dt fECcBRRGREABRCt VbEWS50EhblRNGaBAot her
enbodi ment of the electric cleaner accord.,ing to_the present invention.
Figs. 16A tkandkeshBowingt thet fiestopmbpeaBAnhgod thet péRChEiEnBL9aREIt he
el ectric_cl eaner main bodﬁ?of anot her enbodi nent of the electric cleaner

accordi ng tdCEREISRI pFRsERE PRERARF oARVERELICRY i s an appearance vi ew
cl'ect 1o cleaner accof #fngot bt Re RBEBARE] fGERt PHRG view SETQCRTERL o 1he
gtothe I NV .
tube body showing the first embodiment of the electric
cleaner according to the present invention.

Fig. 6 is a sectional view of the hand handle

10 showing the first embodiment of the electric cleaner
according to the present invention.

Fig. 7 is a component developed view of a second
tube body showing the first embodiment of the electric
cleaner according to the present invention.

15 Fig. 8 is a detailed view of the right-side
surface view showing the first embodiment of the electric
cleaner according to the present invention.

Fig. 9 is a component developed view of a connec-
tion tube showing the first embodiment of the electric

20 cleaner according to the present invention.

Fig. 10 is a longitudinal sectional view of a
contracted connection tube showing the first embodiment of
the electric cleaner according to the present invention.

Figs. 11A to 11C are explanatory views of opera-

25 tion for changing a cleaning posture to a storage posture,
showing the first embodiment of the electric cleaner
according to the present invention.

Figs. 12A to 12C schematically show operating



Fig. 18 is a perspective view of the usual clean 25 ing state show ng the
first enbodi ment of the electric cleaner according to the present 24Ffﬂlm3
invention. Fig. 19 is an expl oded perspective view of the connected state

of a sub-handle and a suction hose show ng 2 << FFR 2003 9 the first
enbodi nent of the electric cleaner achr%ing to the present invention. Fig.
20 is an expl oded perspective view of another application exanple of the

sub- handl e RBWHERHE B TR ditheh 1S XA HE ™M FRRATT R A Burfdf L &t or di ng
et of " coMRRIATBIFT (o TR (AR HAH o g b R O SRR HEFORHER ot
and 228 ar ST AP el PR DA S b TeC St | B« AW Show ng
(D 2 ruct i |l L EUESEA B O U DB 1
inventiqy. Jﬂéypfg%é&%eaﬁgék%igAqN of Fig. 13 showi ng the
Fig. 13 is a partial sectional view of a second
tube body showing another embodiment of the electric
cleaner according to the present invention.
Figs. 14A to 14D schematically show a fixing
10 structure in the connection tube expansion/contraction
fixing mechanism showing another embodiment of the electric
cleaner according to the present invention.
Figs. 15A and 15B schematically show the
expansion/contraction structure of the connection tube
15 showing another embodiment of the electric cleaner accord-
ing to the present invention.
Figs. 16A to 16C show a structure for attaching a
suction assembly to the electric cleaner main body of
another embodiment of the electric cleaner according to the
20 present invention.
Fig. 17 is an appearance view showing the
electric cleaner storage posture of the first embodiment of
the electric cleaner according to the present invention.
Fig. 18 is a perspective view of the usual clean-
25 1ing state showing the first embodiment of the electric
cleaner according to the present invention.
Fig. 19 is an exploded perspective view of the

connected state of a sub-handle and a suction hose showing



first enbodi nent of the electric cleaner according to the present

I nvention. Figs. 24A and 24B are explanatory views of the 20 connection

t ube position hol ding nmeans showi ng the first enbodi nent of the eIect?KGFnzmg
cl eaner according to the present inventign. Figs. 25A to 25C are

explanatory views of a state for noving Phe electric cleaner havi ng a

vertical storage, 25 posture show pg the first, enbodi nent of the electric
cl eaner accB?%iingrﬁB FIRRO %%?ltofn%?\t‘?iﬁﬁt¢+@.c§%a’i‘%r BTPTHLPI to

per spective, vi ew of the.attaghed state of a connection tube attaching
mechani sm ahid® PBESEREABYRALION L  an attachment part showi ng anot her

enbodi ment of the el tric | eaner accordi to the present inyention. Fig.
27 is a partial vert?ﬁ%? s%@t%%n%? %¥%€?§%%3P%EF%ﬁﬁﬁﬁ%? %ﬁ%%d?ﬁent of the
DESCR P11 onFertel Phebiset i BetRrRnE e YEdh afhe TRV 58  t ot
f{)eg‘;_”t ENVEDELONe L d 1 RENHESET L REde NELEL PRI PLANLE Mo L EE FAERG LS O b 98- 1
present invention.
Fig. 21 is an explanatory view of another embodi-
ment of connection tube position holding means showing
another embodiment of the electric cleaner according to the
10 present invention.
Figs. 22A and 22B are a partial perspective view
and a partial sectional view showing the structure for
attaching the connection tube to the sub-handle showing the
first embodiment of the electric cleaner according to the
15 present invention.
Fig. 23 is a side view of Fig. 13 showing the
first embodiment of the electric cleaner according to the
present invention.
Figs. 24A and 24B are explanatory views of the
20 connection tube position holding means showing the first
embodiment of the electric cleaner according to the present
invention.
Figs. 25A to 25C are explanatory views of a state
for moving the electric cleaner having a vertical storage
25 posture showing the first embodiment of the electric
cleaner according to the present invention.
Fig. 26 is a partial perspective view of the

attached state of a connection tube attaching mechanism and



10 (First Enbodinent) Figs. 1 to 10 show a first enbodi nent according to
the present invention: Figs. 1 and 2 are appearance perspective vjews of an
el ectric cleaner; Figs. 3 to 8 are explanatory views of a hand ha% IF&R 2003
Figs. 9 and 10 are 15 explanatory view of a connection tube; and Figs. 11A
to 11C are explanatory views of a use stlHter First, the schematic structure
of the electric cleaner according to the first enbodinent will be descri bed
with refereameativadhment jparid showing anéthem eppedimente @O vhew showi ng
the storage posture of the electric cleaner, and Fig. 2 is a perspective
view of a trieaml PRNSY ARCONRLIN g0 Uhe prefent ebivenrt tdmaner
generically denoted with nuneral 1 conprises an electric cleaner main body
100 provi ded with a nethant 5ri§ otPafeld) Yextierkiserbborrktviewo a dust
col l ecting chanber, such as a blower; a flexible suction hose 200 havi ng
one end at tSRAEHT ARPehYY 2R iReRaft HRE re IR 1D ERNRBMRIIEHt o t he
bl ower ; 2.4 F F 2003 - m a hand, handl e 300 attached to the other end
of the stuctt®h HosE"SRr ST L oHER e v the bl ower; a connection tube 400

attached to the hand handl e 300 and connected to the suction hose 200; and
a suction unit 500 attached to the 5 connection tube 400 and connected to

t he connecpﬁﬁAf%ﬁ&R ﬁ%%zfﬁﬁlm%m# | Mﬂﬂ?ré he hand handl e

300 still inast: g pos ¢ es a firs X1 ng neans 501 di sposed
on the suction unit 590:#0rfed idilodiments of the present invention

will be described hereinafter with reference to Figs. 1 to
27.
10 (First Embodiment)

Figs. 1 to 10 show a first embodiment according
to the present invention: Figs. 1 and 2 are appearance
perspective views of an electric cleaner; Figs. 3 to 8 are
explanatory views of a hand handle; Figs. 9 and 10 are

15 explanatory view of a connection tube; and Figs. 11A to 1l1C
are explanatory views of a use state.

First, the schematic structure of the electric
cleaner according to the first embodiment will be described
with reference to Figs. 1 and 2. Fig. 1 is an appearance

20 view showing the storage posture of the electric cleaner,
and Fig. 2 is a perspective view of a usual cleaning state.

In Figs. 1, 2, an electric cleaner generically
denoted with numeral 1 comprises an electric cleaner main
body 100 provided with a mechanism (not shown) for sucking

25 dust into a dust collecting chamber, such as a blower; a
flexible suction hose 200 having one end attached to the

electric cleaner main body 100 and connected to the blower;



10 fixing nmeans 101 di sposed on an upper surface rear part of the electric
cl eaner main body 100, presses downward the hand handle 300 to change the
el ectric cleaner main body 100 from a usual running posture shpwfFBr00Fi g. 2
to a vertical storage posture with a back surface abutting on a 15 surface
to be cleaned as shown in Fig. 1, operatlds-a trigger switch 301 of the
connection tube 400 di sposed on the hand handle 300 in this verti cal
storage post drad Qandlensi0¢ mEtgche siattdefothenmntiqabithaimatdsssi on/
contracti on nmechani sm 402 of the connection tube 400 and 20 reduce the

|l ength of thesedfHe@ndFAINRSED taidiat s FENeItdany Hikmt Yol

di sposed on the end part of the connection tube 400 to second fixing neans
108 di sposéd-t@rhak @ ddie ihand &gl ead 4P RRf) comected R &R connection

t ube expansi on/ contraction mechani sm 402 can be aced 25 again into the

I
fixed stat SUTEANAIGTS G ABY ch SHEC Lo ety SAY At LAGhsHI TRy TP ¢ he
first enpodi nent, the user,, in the usual standi osture state, has the
hand haml SO d i 40 et SRR A i (R CIARETHOD BB Fep 2003
- 12 conneq}'on tube 400, connects the first fixing nmeans 501, 101 of the
suction umﬁ: 0 and the electric cleaner nmain body 100, and presses

downwar d t he hand harﬂ,{ &t O&ﬂfeoﬂ[ ec} rdsfetrclh%qms;{gor@{@ ﬁ hjaql%l%an be

changed fromthe 5 running posture %e_ve i ca rage posture.

Theref ore, J01° disfi1 CAP FhANdRdY fdsﬁ\ﬁf]fé Gt 478 -0y, Qf, to the
vertical storage posture, remalni I'n his standing pasture w thout taking
a stooped gfesyHaideHRFIIEEL onl KD IRME on idhithedd Y Lrpiadigrent, since

t he hand handle 300 is provided with the trigger switch 301 for fixing the
lengt h 10f  téte G meediHN 0 Uk Kl ed hen |angigpeadjsigtfmy fadt far@orrect i on
tube 400, the rel ease of the fixed connection tube expansion/contraction
mechani sm 4ix dfectnlid hel esatdn mpiof ot NEX0 f ipeess sHsatdowaaradee ey f or med
with the operation in the vicinity of the hand handle 300 without |argely
changi ng t Herpbdtandld rif ttwe chtangl mheostegticTEresingr meelrogwdit i on
acconpani ed by the expansion/contraction of the connection tube 400 can be
20 per f or ned ifrPm &yl Hnn e reas o s st s ifig bt Hhands.

Additionally, since one end of the connection tube 400 is attached to the

heavy suct iVGFtAfidl SURTIIP RATIHFHHe & Mafders Whacs Bottame Mithg the
hand DS AP PUEL Sie e SPONSET At abe, 100 o3 be dended by orauity
203 aacnmveresdd LR Y Ul SRS E O PRI g
the enmbodi Y hand gaddie B in this vertical storage posture to
release the fixed state of a connection tube expansion/
contraction mechanism 402 of the connection tube 400 and
20 reduce the length of the connection tube 400, and attaches
second fixing means 401 disposed on the end part of the
connection tube 400 to second fixing means 108 disposed on
the electric cleaner main body 100, so that the connection
tube expansion/contraction mechanism 402 can be placed
25 again into the fixed state via the trigger switch 301.
Specifically, according to the first embodiment,
the user, in the usual standing posture state, has the hand

handle 300 in hand to move the suction unit 500 via the



- 13 by operating the trigger switch 301 to vertically nove the hand
handl e 30D, the length of the connection tube 400 can easily be adjusted.
Therefore, since the length of the connection tube 400 can be adjqp4p§ 5%3
noving the hand with 5 the hand handle 300 held therein in the vertic @
direction, the expansion/contraction anddixing of the connection tube 400
can be perfornmed without |argely changing the user's standi ng posture.

Mor eover, heigféctiomftilhe £0@anesndechs itige thierd® Fixingatesmiors@e, can be
shortened by shortening the connection tube 400 and taking the storage
posture. Addil icohatley,suatidre wenbiod MErdnd ttiee el et rid clsamsyr toeeist or age
is set to about 1150 mm Furthernore, since the connection tube 400 can be
15 fixed t dddie Hlectand pltesses damwdoodlytHeChdmyd fhamndbe tde tlatgtthef the
connection tube 400, the nunber of conponents and the operations can be
reduced. Flelentmnir esleamer mabn chediect  dncanbee 400anged heroertheal storage
posture is fixed/supported on the upper 20 surface side of the electric

cl eaner JraiTRIBLHYG 10V twre heo rubdi versicak, stheass ceestered edfegrerai n body
100 can be noved via running neans 102. Additiopally, since the hand handl e
300 is fixetPE®r tHRe upfRF @R PRARIDILhHELIRFET LRI CLRPAGAPURRAY, by

hol ding the hand handle 300 ip this 25 high position, the eglectric cleaner
1 fixed in tHe ‘Rrtheaye Yb?%geSE%Wﬁ ep%%hmg ' TOVER B Usthg?tthe runni ng
means 102 vi.a this handl e. As.described. above, the electric cleaner 1 of

2 4FFR Zﬁb%nélnq@%*wgee%%%nga Hkd8 as'f)%%if%‘feogu%%‘??totre n storage
property Vﬁég%éhfénple operation without forcing the user to take an

unnat ur al Ssture, and is superior in conveying property. 5 The general
structuig of the enbogbpEdied | 1nftid helrde dRSSaiMash hes sldafdipd pidd
reference to Figs. | and 2. In Fig. 2, the electric cleaner main body 100
is provi dechghdle a3 §0iSis COL&RLAeAw EORNTDGE HRVYGer tARTEtm POkt sposabl e
dust collecting bag, a pair of |arge wheels 103  and one universal wheel 104
constitute theinPvilg Ieagsh endthdecommecbishy ©abe beo opvstie Viengtie suction
hose 200. In the usual running posture, the | arge wheels 103 and uni versal
wheel 104 takpustmpest wf the cdonsedviop ttubead 005 tiaekrelehdordh e t he
surface to be cleaned. An attachnent fitting 105 as the first fixing neans
101 is rotafed corpecetonntibe eppansionfcertyackiparmechaniamd®liric

cl eaner main body 100. As shown in Fi 1, when the first fixing neans 501

of the Luctdsh the tSSobing f t aepkhey gf%md 2t ake RfaedPe BeEEOLd05, and
104 o rai SEE cHberTREEhLan 1 8 atPorv ARG tBIohrthe 3 GIAREe D905 and
he vert| cal-Groraohibelirehadathy R LeSelterEroh PR LE T aner
mai n body 100 TS opRattbY o Fh FhREE St Rhothat e AP RAL T S el s
103 bet weenehen 4 Y EESRL r#b€Ehn 19F the connection tube 400 can be

20 performed with a single-hand operation without using both

hands. Additionally, since one end of the connection tube
400 is attached to the heavy suction unit 500, by releasing
the trigger switch 301 and moving the hand handle 300
upward, the connection tube 400 can be extended by gravity
25 exerted on the suction unit 500. Conversely, by moving the
hand handle 300 downward, the suction unit 500 is pressed
against the surface to be cleaned, and the connection tube

400 can be shortened. In this manner, in the embodiment,



2 4 FFR 2003 - 15 and the |l arge wheels 103 by considering the
drawi ng/ runni ng property via the suction hose 200, the running post&ﬁéFBdm3
easily be changed to the vertical storage posture by the operation of -
pressi ng downward from above. Myreover, an 5 attachnent recessed portion
109 as the second fixing nmeans 108 is dilspoesed on the front surface upper
part of the electric cleaner main body 100. Mreover, to control the
operati on diy tdperdteiald ithe | eaigdeneswi thedy3 dD0 o arewpiialipmeigneie t rans
10 mtted fromthe hand handle 300 is received by an infrared ray receiving
part 107 i rhanyd apaidilé B0 ) sghayl érgth 16 thes poseseetidmer uppero s wdmce of
the electric cleaner main body 100 to performthe operation. Additionally,

t he oper at ieas dfy the & pdted. cl Hesmefdrerpys hece ortte ol émgllbyo i Sk sposi ng
an electric conductive wire along the suction hose 200 fromthe hand handl e
300, and treommction ke ghtd dan hemdpidted bhonoporatiles fnd heith
electric cleaner 1, for exanple, a signal for controlling the rotation
speed of5 a the dran]l dpuwdke oh0 @ eeld ovkeredm ithetlp® ool vdixggtaion,
Furthernore, the electric cleaner nmain body 100 is provided with two

ri si ng/ set thg) expanson/spnuAEct ey tand, phstingre hdde rreqhiath tupe
positioned upward in the running posture and in the front surface | ower
part whi ch iSRRG (BFHRIFTR HE R E NEARARLY ARG AP IEEF S The

suction hose 200, is provided with a function as a conveyance passage for
conveyi ng RANINY RPEIE®ric cl eaner main body 100, and a function as

novi ng/ dr awi ng Z ~f FFB 2003 . -. 16 ans f.or ving the,electri.c cleaner
Tl 1 Body 1000 1 n”t nd ErETRerke i T STk UR sEEF AT B bl AR i

enpl oy T %E?ghthig 00, r 'é?gb g t i onnecting the
suction os‘géaﬁ and t eg%éon%ae%tslf%n&t% e &3101%1 asaﬂ%%:r%%()%?&cont rolling
the operatighdct 6h ed@sd 14 €0 CA e Nk 1 Nt RO e diyansbsmytlg the electric

cl eaner main body 100, a function of operating the novenent of the suction
unit 500, adbicicmelip) i thei dfbedineleasting HébgleX pnsd o priiect i on
of the connection tube 10 400. The hand handl e 300 I s detachably connected
to the suctstrdwseiHet arsl dbsdthellSetachabl y attached to the connection
tube 400, so that the suction hose 200 and the connection tube 400 are

i nterconnected to forfuittikeduste 15 Tore eylza ceopaedt idthet Wzen it (arHre k800 i s
further provided with a handle part 302 whose |ongitudinal direction A2
subst ant? al fixedjrieesthe tel edier cormkeanen mRiededn bI0 thie Sixtnaoithtse 200
and the connection tube 400 with an angle (cY in 20 Fig. 2) of 90 degrees
to 160 degr%%EStRHQ§(ﬁQﬁHSPGEEFtlon tube 400, the numbeér of components

and the operations can be reduced.
Furthermore, since the connection tube 400 in the
vertical storage posture is fixed/supported on the upper-
20 surface side of the electric cleaner main body 100 in the
running state, the electric cleaner main body 100 can be
moved via running means 102, Additionally, since the hand
handle 300 is fixed to the upper end part of the vertical
storage posture, by holding the hand handle 300 in this
25 high position, the electric cleaner 1 fixed in the vertical
storage posture can be moved by using the running means 102
via this handle.

As described above, the electric cleaner 1 of



degrees to about 120 degrees with a central axis Al in an upper end of an
extension line of the |ongitudinal direction of the connection tube 400,
that is, the central axis Al of the connection tube 400. The el ectk FER 2003-
cl eaner 25 main body 100 can be noved by the handle part 302 via the
suction hose 20D, and further the novesemd of the suction unit 500 can be
operated. Particularly, a twisting operation, that is, 2 ~t FEB 2003 - 17
rotati on Pltkestenbogiment heakest s apoaxiseAdupaniepasihysberpgef ormed by the
handl e part 302. Additionally, in the twi sting operation, since the suction
hose 200 i spropatapl yightachedple ¢persaindnheitheuBOfosoihfathéhaessucti on
hose is 5 always positioned bel ow the handl e part 302 by gravity, the
sucti on hosto2b8kesanmounhatureal upobyurde amidsisngupeeiati an obnvegihandl e
part 302, so that the burden on a wist can be reduced. In this case, since
t he handl e prepeB8O2.is di sposed upward, the suction hose 200 di sposed bel ow
fails 10 to obstruct the twi sting operation. Thereby, as described |ater,
the suctPon unit 500 The @enevahtetrbgtgpedefrthe embedimenh whilf | oor
surface (surface to be cleaned) as described |ater (P2 in Fig. 2).

Mor eover, tHRertbestbagdepertbednhereinafsart vokh 1etiprenseoteahigel ativel y
easily be perforned by the abovedescri bed shape of the handle part 302.

This is becaBde? by prOV|d|ng the handle part 302 with the angle (a in Fig.

2), a rotation noment eneratge handl e part .30 sted. 20
Furthernore, an operaf?oﬂ Bart’ Bgefﬁi Séﬁfﬁt?ﬂﬁa?ﬁg @?éﬁtgPéyc; nt¥ main
body 100 !Spgb§98§§dwi9 thdMéE'Qbii élﬁQecﬂgﬁgéﬁ RQ&Rngoﬁngggfnoﬁerat'O”

part 303 is provided w h ah" T Rf Fared tFransmssion p d the

inffaregoraalégaeéﬁlésaegtpaa% Qélhg S‘té ﬁe 1PPEE31 ZPgL! QRegi gNphst o the

infrared ray receiving part 107 di sp0s on t el ectric”cl eaner maln body

100, so tha&n&h@nQOMﬁiv§H991ywHée1hfo@'86hét£tﬁ£§a€§é ﬂ@vmn$0ﬂ¥a&90 can be
subj ected to OV OFF control and other various controls. Mbr eover ,

the triggerasi tB8 ﬁQinfBédfléaﬂgb@rmbeé&aﬁiﬂgth@es@éﬁﬁﬂﬁlHBééOﬂDOaCtl0“ of
t he connection tube 400 is disposed in the vicinity of the handle part 302.

In this enbodi thetuste rungyry pustehe3Otheslargposrdeds 1H8 a&ndower part
inthe vicinity of the root of the handl e part 302, so that when the handl e
part 302 isunéVdrsahewpael tah bakeparpoetiuvetwhichi hdekohghtedinalif t he
trigger of gun is pulled this mechanism the user can performthe
oper at i &h o?a¢kxﬁﬂ§ gﬁﬁtheP@ hagsukréaegphashbenrteabedet | BA abtaghmemt
connection tube 400 with one hand while holdlng t he_handl e 302. Hy

connect i ng FhEthﬁﬂdlﬂénﬂ?etbéoféﬁﬁttﬁéxéﬁﬁtmﬁﬁ giniP1588, rakhatabiYher by

fixing the hand handl e g Q0 and the suction unit_ 500 redet ef nm ned
bosi { Tons. SHEPRSAAeRt: RS 18PPEeSHBbarE prat| RRECvPENtReL PARERTLE! on

function Ofcleaner main body 100. As shown in Fig. 1, when the first

fixing means 501 of the suction unit 500 is attached to the

20 attachment fitting 105, and pressed downward from above,
the front part, that is, the universal wheel 104 is raised
centering on a rotation shaft Bl of the large wheels 103
and rotated as shown by an arrow Z1 so that the running
posture can change to the vertical storage posture.

25 In this case, for the electric cleaner main body
100, since gravity center position Gl of the electric
cleaner main body 100 is disposed toward the rotating shaft

Bl of the large wheels 103 between the universal wheel 104



converting the novenent (novenent and rotation) of the hand handle 300 to

t he novenent (novenent and rotation) of the suction unit 500. In this )

enbodi ment, by conbining two tube bodies different in size, that iSApmyﬁm
and second 20 tube bodi es 420 and 440, the connection tube 400 is

tel escopically constituted so that it cam he fixed wth the predeterm ned

| ength. The hand handl e 300 is detachably attached to one end of the

connect i on diper YO a8l e B31CLA Doyt dn Pk Sndl ot 1€ habd Wi g tAedethd o the
ot her end 25 thereof. Additionally, in this enbodi nent, the fixing or

rel easing gir&pyaisi Wiy Ciehe raedt Qoh qioéélizsoo:pmtfmim%%mle@ﬂrbé}e
operated with the trigger switch 301 di sposed on ~ ~r 8 2003 - 19 the

hand handl ey The SaMREd i 0 herexPRIE] Ao X0q¥ Ied ¢ @re MBE hegtid sm 402
is provided with a second | ock switch 403 so that even when the connection
t ube 400 i sopkszoierecd £ fessd nd eddvemea tdinfitam AMhve ! eorexpand/ab
contract. Moreover, in this enbodinent, an attachnent protrusion 410 as the
second f5 xialgt axetemesn Yl dedas skhd posedian Y10 ahdhd sdmondibbibinly médarse

l ength with the suction unit 500 changes when it expands/contracts, and the
attach 10 neM® 3 cdispdasd 4m the pioviteaiyfade appegapnemt gehe 411
protruded in the expansion/contraction direction. By this structure, when

t he connect§Rctiie aberner dpmit AW, 18the engagenent part 411 can
necessarily be engaged in the attachnent recessed gortion 109 as the second

fihxi ng means 15 108 RPN onFq HPRTRY rFhe & Y 10mi 9 B 100, so that
t ti t b Th ti it 500 j tituted
of eg"gﬁétai)l)%i‘%?#ﬁfeévd%ea‘i%%a T SR vl A rg @«%%t#%‘i _ts+%rea5izﬁfa‘i$’r?ﬁé- dust

i ; . ion

connec?fs(5 t h%ef%écc?i %%O@a%gb%%lg%%%%% ic:%nrpeﬁéccz:%‘geﬁactk@geaéoﬂpf%%ée?&;t es so
that the b i i | t act
on the. sur 00 TorBo T arart (1T bor cun FRey i Th TRRet Wat S ovensnt
of the handyiehekd&q 309 thangppét eshvidcd NEF 280 € WSt DO ¢ 1den &P Cya AN

connects so that air current including the dust taken fromthe suction nmain
body 1000 isodyi el €6 p&efeanness i opetabiort00. aAddier Soied 1Dy, e body 1000

substantially has a 2 ~SFF B 2003 - 20 flat rectangular shape, and the
uni ver sal ocogpeestioy sfcthenelddrics cheatablly mdy dodesbriord heedipmer
surface center of the body.
15 disposing an electric conductive wire along the suction
hose 200 from the hand handle 300, and transmitting a
signal for controlling the operation of the electric
cleaner 1, for example, a signal for controlling the
rotation speed of a motor disposed on the blower via the
20 conductive wire.

Furthermore, the electric cleaner main body 100
is provided with two rising/setting handles 136, 137 in its
upper surface center which is positioned upward in the
running posture and in the front surface lower part which

25 1is positioned upward in the vertical storage posture.
The suction hose 200 is provided with a function

as a conveyance passage for conveying dust to the electric

cleaner main body 100, and a function as moving/drawing



The uni versal connecting section 1500 is 5 constituted of tubular first and
second arm parts 1501 and 1502, one end of the first arm part 15%1 IS
rotatably attached via a first rotating part 1503 in Y direction Mhiidhll%
an elevation with respect to the suction main body 1000, and one end of the
second arm part 1502 is disposed 10 on tjhge other end of the first arm part
1501 via a second rotating part 1504 and rotatably attached in X direction
to rotate tyeerfelCldOmd¥pi iy Doy 060k ic T ednet md i By sLod acerio be

cl eaned. Additionally, the universal connecting section 1500 connects so
that it carbetaibdbdimddt hed ghdl hvwehiafed £sk ile 2058 @l idli drgsIdywped X of
the hand handl e 300 centering on the suction unit 500, and can additionally
transmt rotati on Pl THe thend Viianidle 3QErbd i prowidéderitand hfutdhei@P0 to
rotation P2 of the suction main body 1000 with respect to the surface to be
cl eaned as dff cdhnectiSpectlie caabdtyiomcluasali 2¢0 tand hehe domcherenion i tulbdie
posture in which the handle part 302 of the hand handle 300 is

st rai ght®ened)0 asa showrtinn soSotontrohkbing the . operationstofirihve node is
obtained in which the depth direction of the 25 suction main body 1000

coi nci des v@kertnkc paksaner maih PRy ekl cFNGIMIKENG | imi eleslrihat a wi de
cleaning can be realized in V1 direction. In an operatjon of twisting the
handl e par tCRENey MLHRABEs100s ZhBIRFBICH AbtIRRFITHRI ofhe movemsniy 2003
- 21 Fig 2 second, drive, node is obtaiped in which_the | ongitudina

di rection G1E (HRE SHETHP R HE Lol 198D ot HRTHHRA Wit HE PRERE I Pani ng back
and forth direction so that a narrow cleaning ca e realized. in )V

irecti on. Eitae, the Sefhf o8 it FETLIch 08 e EPASET 880 above
a gravitd CEJY er position & of the suction nmain body 1000, and even when
the suction unit 500 is raised fromthe floor surface via the connection

t ube 400, the bottommf}?ifd\aﬁ%d?%éw £LCHd m%%%%iéo 10 set

to be substantially paral oor surface. , In the

enbodi ment ,t1ge HeLdRthdset2d012ahd fisPRSediStadidbIeadtaskkde & the
suction main body 1000, and the projected part 1012 is provided with a

| arge rear o |@ndé®ridseeule ¢odl Ajo Whidit betid sudhetor Shesw ot eshdy a
rotation shaft. The rear roller 1007 receives a |load fromthe hand handl e
300 when t hethes wdaoect tomet cheah®tl ase clmrberchnsectdrhttd MBormnrhe gdwstd
rotating properties of the suction unit 500 during cleaning are enhanced.
Furt herhbr econtryaree pather 1007 al so serves as 20 the first fixing neans
501, and the rear roller 1007 is engaged with the attachment fitting 105 as
the first fixing mearBhaochard haRdle o290 i &S cleakRer RYGVIRY WH! an this

case, as described above,_in the enbodi ment,_ eyen when the rear roller 1007
i s |argely MR R baidhatBose 1PRIDEUTE R HeQW%lﬁfi%‘gbwrﬁ' body

, d th ' it. is lifted, .th ' i d
mintai ns (T | SOREH WHER orhSreopET e N A EREE T TR Rudbih

easi |y seerJg0m4§1ea it eene B6nFOORR AT N § H% ALK AEhBM1e 2aCifi B A

20 Fig. 2) of 90 degrees to 160 degrees, preferably 100
degrees to about 120 degrees with a central axis Al in an
upper end of an extension line of the longitudinal
direction of the connection tube 400, that is, the central
axis Al of the connection tube 400. The electric cleaner

25 main body 100 can be moved by the handle part 302 via the
suction hose 200, and further the movement of the suction
unit 500 can be operated.

Particularly, a twisting operation, that is,



_ 22 _fitting 105 is facilitated and the operation property can be
enhanced. In this case, according to the electric cleaner 1 of the

enbodi ment, when there are provided a function of 5 controlling the, FEp 200
operation of the electric cleaner main body 100, noving the electric

cl eaner main body 100 and controlling +he’ movenent of the suction unit 500
via the hand handl e 300 and a function of fixing or releasing the

expansi on/ cortataioyn dhl ofenter tonnent the cemeraDOaxifhieAlisean 1€ashdlylilng t he
hand handl e 300 in standing posture can performthe operation control,

cl eani ng EUREEiQWMQﬁahﬁttﬁﬁnha®dbélga§ha£@ﬁng Ageipoeratby, Phrtthel arly, in
this enbodi ment, the electric cleaner main body 100 is_changed fromthe
runni ng postWASL iy tepeRrt iR ¢ | gHCet bhageupblenrkoset 0P hes coptabably
(operation) of the hand handle 300 via the first fixing means 501, 101

di sposed omA%tachedcie ikhe| kapdrhaadle b0 a@othat the Suction hese 590

w thout |argely changjng the user's posture, and a suction assenbly 700
const i t 1} e A HIEYD RIBLEIRRED P eIV ’5’8%,h%’h%1‘? PRET a3 shHr eE2Ebhhecth®n

t ube 400, d hand handl 00 in the, i cal t , Stabl y be,

Suppor ted AP EARIMAF 1% TheIet bt Ted (FB MG, TR R Eo0yd cPRat in
tical st t by th d_fixi 401, 108 of, th

electric o Fhndie MR HERATDO 0o ot THEC CofeRe ey (Tl Apiot can

Addi ti |1 j j . St j l e 300 i

di s;)o!sggaan%e h%%]dd&%%d%/ﬁ;i%g%g%%oés)%g%gr%?ﬁ%%;@% Z%%%?légﬁaﬁgn%%%}e vi6a theI >

hand 2 4 &3 &pdbedldbward, %‘ﬁé‘%@c@ﬁ&n%&é‘ei@oéh@i%’&?ﬁé&aﬂaef%&rfﬁfls

posture. The concrete structure of the hand handl e next be descri bed

in noregletgd lomdtfudel ERENERi $ Ol WSpeat Lo FrBerédbys &s'&SdcPEssSPpective
view of the hand 5 handle. Fig. 4Ais a front perspective view show ng the

appear ance Ditdhge tadshenide, ulrig. 5601 ¢&n bd| Aot ¥t €V by YW dégrsest b ont
view, and Fig. 4Dis aright side view Fig. 5 is a conponent devel oped

vi ew of thendre sin ttibe Hboyr ofuthzceansuihback eto Fbg. cbeased) s&xti onal view
of the hand 10 handle. Fig. 7 is a conponent devel oped view of the second
tube body. d@grribed lkatera(P2diviBWgof2} he right side view of the hand
handle. First, in Fig. 3, the hand handle 300 is constituted of a first
tube body 310 det achd¥P¥e@¥ehchele t P delng eRARREIPDOE ubke 4NCLIR a

second tube bpdy_ 350 to whjch, the suction hose 200 is_detachably attached.
AGGL 1 oI 19RLE 130T 1528 TOLEL HEmLY 3405 LYl PR cbREEoMd bk Thay B2, o

rotatably attached so that tge uction, hose 20 an rotate around tqu
contral o W& Hed (endhn o AR BURELARAT S0 or oGt o, 17 FSBRPIE by
tw sting t piﬂg h I 00 it i tj on, of
arrow ML (cioc vmisrgg péé%eﬁgs)é%g%}d[g?ﬁ%egg%dg O&rl%t%?ggei {:at f}iélr ?icirdéc{il)dn of
arrow M (couptese] ¢ kibment M & NgdRerd V& 1iRen OPRE 3k R e SPathai o3 NEs
suction hose 200 1s constantly positioned 25 downward. Moreover, as shown
in Figs. 4AwpDs¥dy. the operation part 303, and a | ock switch 371 of the
connection tube fixing nmechanism 370 for realizing attachnent/
20 Furthermore, an operation part 303 for operating
the electric cleaner main body 100 is disposed in the
vicinity of the handle part 302. The operation part 303 is
provided with an infrared ray transmission part 304, and
the infrared ray transmission part 304 transmits an opera-
25 tion signal to the infrared ray receiving part 107 disposed
on the electric cleaner main body 100, so that the power

supply of the electric cleaner main body 100 can be

subjected to ON/OFF control and other various controls.



2 4 FFB 20D3 - 24 detachnment with the connection tube 400 are di sposed on
t he upper surface of the first tube body 310. The operation part 3Ei E§B<QMB
provided with the infrared ray transm ssion part 304, and other vdi'o -
operation switches. 5 The first tube body 310 is provided with a conveyance
path 311 so that its longitudinal directign.substantially coincides with
the extension line of the central axis Al of the connection tube 400, a
connection tube connegbdisgvenlt tBBStrsghernBHiesnhoBelendrokikhggf bfrst 10
tube 310 provided with one end of the conveyance path 311, and the
connecti on tebeasongechengxpans icfpcbhteagbyesl andtrenasahedtiont bebend of
t he connection tube 400. The handle part 302 is integrally disposed on the
ot her end od00hgsfdisposadeihotye3tdcinheyhandtrephahd382pdbti S02orned so
that the longitudinal direction of the first tube body 310 deviates from

t he extensithiéi embofiiméet cetheatragger Adwhtchha0tohsediisposedben4bRet 0
forma space S1 above the other end (upper end) of the conveyance path 311,
and the bipleweripabenin thetwacinhtybefit thadrogt 20fpbbiet handtieopatte
extension line of the central axis Al of the connection tube 400 and has a
predet er ni n2@2 angPethati vherhtheehandlearast A102 Ther Beyd, athel BaphrEano2a
to be manual |y grig ed is bent and forped on the end of the handle part

302. 25 In PRgepPes gﬁﬂ Bithpans ipdex §pRIBHAFS 31D FhReprEiraen ftd dhe

h f d | ow, d, 312
o med upears R EAnar BY RS HachAni AR, cORSOYARE cCpar REBTRohS et ed
to the 2.4 F F,. R 2003 -.25 conpection tube ﬁonnecting ﬁzét 505 tthe
ot her end_|2P86ﬂEé%Pe% t51¥h39538 nﬁeiﬁﬁﬁlﬁgd§ S5H*PaARgTPHECQR bRt tee
body 3591 Sof ot aLablynatl ashedyba 458 LLATOROhMARA LRS! HE1ALSL Laken
t oget her mn? € alr current via e suc?lon unrt i's conveyed.

Specificall §zn4he s660nd tube body 350 is positioned on the extension |ine
of the centra? axis Al of the connection tube 400 via the conveyance path

311, and the suction BPs@orRABctenfotRbahhidahaagNed30enhadi BBe O8udheon
extension line of the central 10 axis Al. Moreover, as shown in Fig. 5, the

first tube bondly 8300,i andofisttharedyofiaihgwehechard3hd8ndiea3nesand noheed
material constituting the | ower part, and an upper case 314 as a resin

mol ded nat esuationnshitubddginhpregeterpaned pésihionspvehancenpethicddl is
di sposed in the | ower case 313, the conponent arrangenment part 312 is

di sposed5t owabe #RAR ifppradidedtwéthaadrrapamissbenf fvnrthencofinecti on tube

connecting part 305, and the |ower case 313 and_the ugper case 314
constitute FRABVEEHARIaRBE UBPEETBREL §MBYERRRL 28NEoRABRELBR) t BbetkBnhRREi ng

part 305. Agghéigngbbytoatﬁgbmovement (movement and rotation) of the
suction unit 500. 1In this embodiment, by combining two
tube bodies different in size, that is, first and second
20 tube bodies 420 and 440, the connection tube 400 is
telescopically constituted so that it can be fixed with the
predetermined length. The hand handle 300 is detachably
attached to one end of the connection tube 400, and the
suction unit 500 is detachably attached to the other end
25 thereof.
Additionally, in this embodiment, the fixing or
releasing of expansion/contraction of this connection tube

400 can be operated with the trigger switch 301 disposed on



(not shown) is forned inside the conmponent arrangenent part 312 to provide
the first tube body 310 with strength and to fix inner nounted con@dnﬁ[tgs,zggg
and the rib is provided with an operation substrate 315, a battery storage
part 316 for 25 housing a battery 317, a connection tube expansion/
contraction swi tch nmechani sm 380, and 4 heg connecti on tube fixing mechani sm
370 of the connection tube 400. Mreover, in the enbodi nent, since the
connection thdehexPansndné 30Q. ~ Thé. FoROSt toRbtulb@néxpahs Oon Wi t ch
mechani sm 380 i s di sposed before the operation substrate 315, and the
trigger sw d¢eht38dtisn dhegoseisthend hdis her opbded i wihtls ubss eadrd 3ldgk
operation peripheral conponents can be collected around the operation 5
part 303, asuitdle 4 0heso nohat | engerfvhen enty ¢onmediabcrdtulbeldd @0 osl | y,
nuneral 306 denotes a battery |id detachably attached to the upper case 314
to attach théstenneryedifrom the handehyndierI@e, phrtcancexpomedver, for
the lock swtch 371 of the connec 10 tion tube fixing mechanism 370, the
center o te¢entvagtiudinal direction is rotatably supported, a switch part
372 exposed from an opening 319 di sposed in_the upper case 314 is fornmed on
one end, and a fixi ngMRFERkeB731n sthbs npbetinert ot 3 rakhachment
Additionally, the fixin? click 373 is always proéected info the conveyance
path 311 viBrahreper? ndi? orsetng ns?q’l%milo@\iegl%%s’% N Yl S HIFRPEED o act

that the fixed state with t tion tube 400 | i ntained. A
Cont ol ci 1@ AeoSa TErERe THEROGH tRALE ot e SRR I EEOR T ¢

t ed ' te 3 ' igd to d
operation SUBEErars HERIFETREE' £ eRpo g PR Ehacke LB B 07, age
part 31pg '\ﬂ?éx?ﬁ’vﬁfotﬁ&‘s%ﬁrﬂd)o{‘s SYELE I v LPET 2 | 88gd ér‘(\tte%?%%] L the

infrared ray trahsm ssion part 304 are 25 di sposed on the upp ce of

the upper cgsstBdded AHi thON@kpans i Hn )b €FROE SR irstHE£6n [ heppt fpehment
position of the operation substrate 315 is specified by the rib, the

posi tional gerattepepiwhée OPErEohREcEIbE Chub@dlo0 2s!coi€r20ed, 2the the

| i ke di sposed on the upper case 314 and the operation substrate 315 is

det er m ned. edgagehgnt t paotighl 1 heanpreats sar bly the epgaged oin svké ch, a |ight
signal for renotely operating the inner circuit of the electric 5 cleaner
mai n body 1@0tachmenhsneécessied opeheionfia? eas relye reectnd nfiying memsf t he
electric cleaner main body 100 via the infrared ray transm ssion part 304
fromthdd|iyh8 LisPPFag of oblee .l egtedr| Fheaner |BRiR PPdRnH0? hes P | KAt

Mor eover, the batterg,stora e part 306 is 18 qgégosed on the tip end of the
handl e part PRe°REEYLLPRRIIPEIHE FARIPE $ARRNSD2: can utilized, and the

battery, Storage part 8 Liotien LELP! kool DSy RELAST PRt (AL ey ,
Therefore, giIRChLYE! YobE SOV DPE4! GPPRCE Sdor 8n PS8 WHEE SEPRIYES O
dust in a bottom surface; and a universal connecting
20 section 1500 which connects the suction main body 1000 to
the connection tube 400, operates so that the bottom
surface of the suction main body 1000 constantly contacts
on the surface to be cleaned (floor surface) with respect
to the movement of the hand handle 300 transmitted via the
25 connection tube 400, and connects so that air current
including the dust taken from the suction main body 1000 is
guided to the connection tube 400.

The suction main body 1000 substantially has a



contraction swtch nmechanism 380 fixes the |length of the connection tube
400 to the fixed length, or releases the fixing as descri bed above. In the
enbodi ment, a |ink mechanismis utilized to performthe renote quptxg of"
the 20 connection tube expansion/contracti on mechani sm 402 positioned apart
from the hand handl e 300. Specifically; 4t the enbodi nent, the connection

t ube expansi on/contraction swtch nmechanism 380 is constituted of the
trigger swfkatvactrrgobad shapee omd vike wriversaheconpecbinghe handl e
part 302 of the |ower case 313, a connection plate 381 disposed between the
trigger sw2e®dtdon bRe0the rokdeaklyrtiaehadoto stheripreBssurnizeehed to
the connection plate 381, a_first 2 ~ FED 2003 - 28 connection rod 383
for connect$®RteheCt rFly@ePodit tch 301 and the connection plate 381, and a
second connection rod_384 with one end attached to, the connection plate 381

and the other end supPdftBHLESTIdhRRRRERE10BeSeohtRR 17 pdFt 5 305 with

formed |5 (RASTLFRFES O THESFBR L or= rP R o en b T Rt Of THeL | Bhibr  case
gfécﬁprgnz hﬁso(ﬁe1 g%géi %Wéth(gpl'gg%o. %{%ﬁﬁ’g: g%ﬁt.’ tegﬂ)]ggl ?rc%ﬂ%t%%. tggti on tube
j??écggg };%?gié?%éﬁfgaego%%gitg %?5%%@5§E%§§tgﬂo%ra gygg€£§f?§%%egsgutside

the |over casecR08s anf &P8veeiss ek h:?eéﬁ\értﬁ{e g% gé:?e PRl AR xaé)jgxgliﬁclscg““d

(hold) the swtch 15 attachnent hol e 385. nection plate

rotatably at¢@ghesind coReseni@veosedtie décond yhh Chathelsppels addspoyed cases
314, 313 are attached, via a screw (not shown) for attaching both cases.

The connectowntin abehéBlend @f ovheletlivst both pdrsi IRGl Wid £oseesid on rod
attachnment parts 38la, 381b to which the first and second connection rods
383, 384 arectatimdepartebpettand yotdFabhheravrtachedeirenkl dfredieidn risd
connection rod 383 is disposed on one connection rod attachnment part 38la,
and the ot heotabe bliet sectiontmabn dordiect 000 indeasBllel avitlzhehieto t he
connection rod _attachnent part 386a di sposed on the inner plate part 386.
Mor eover, oFeFERceE ofothe %ﬁ%%#@#cxnﬁQQ&W%mpa%hvasmhesu%&v%kﬁ@h to the other

connection rod attachnent part b 2 4 FBB 2003 -, 29 of the connection
pl ate 381, GAUPERELRY h%?c'%ﬁ?in o*g(?(i%ec%%‘&%%ﬁs HNERTT ot R FBE3Le elhosed to

2t t achelb bt REht b Gonieh T oHg dlPE R REr Rk of Ghe pfand” 'S
connect i on pl g 2o 3840 aBgh L By AW £RSEFIB10R (RIC O, PIIAT oGy the tri gger

switch 301 (force of fixing connectTon tube expansi© raction

e S R e RO Ot oL S sy S 9119
of the hand handle 300 to rotation P2 of the suction main
body 1000 with respect to the surface to be cleaned as it

20 is.
Specifically, according to the embodiment, in the
posture in which the handle part 302 of the hand handle 300
is straightened, as shown by a solid line of Fig. 2 a first
drive mode is obtained in which the depth direction of the
25 suction main body 1000 coincides with the back and forth
direction of the cleaning so that a wide cleaning can be

realized in V1 direction. 1In an operation of twisting the

handle part 302 by 90 degrees, as shown by a dotted line of



10 finger, nedical finger, and little finger, and can operate the trigger
switch 301 with the remaining index finger without any difficulty as if
pulling a gun trigger. Additionally, the force exerted in a dir@atpfgmQgipart
fromthe connection tube 400 by the triggir switch 301 is 15 converted to a
force of an opposite direction, that i5§, di rection approaching the

ti he 400 _by th tion plate 381 ta act sq that the end of

[he second Ebfinetri BroPoaidaatone: ROS dé P tRectonieaiion Fhse leBRAEc | ng
t 305 i d ' ted to a 20 f f a directi h

Phat cthe 11 SRACbPh SIEPEERNCGRnEiE: BRCEA0R Bepanetu dARR, SOLPEAoRBChant sm
402 of th ' 09.i.5 Lel .described later. Furth ,
the tri goor "Surt CheopterRTEe Bah, R RE R0 8 (BRE 0N re e pciar o™ ©

constantly Bhéﬁﬁgn.Dcﬁn{Béggfﬁﬁﬁ%%d2§nbw2teﬁrﬁekgg 382. As descri bed

above, in the enbodi nent, orce 1's easily éexer ‘i n one-hand operation

wth theshand having Bgehondl ehabl 342 £andel Bothe HRCRABESTLRRC

connecti on 2 4 FE 8 2003 - t ube expansion/confraction mechani sm 402
is easily reliepseddoapbiveed Wrhlithi seheeee eg; bRiEh9- 6,
in the second ?ube body 350 ?gtatagly gonnegfgg&ﬁghtﬁé ?gnégggﬁggeﬁg#h 311
of 5 the fimsintbbdaybodpo31l@ndaekrenswheaneaet cagtRant ud2: Bayi ng a central
axis A4 coincident with the extension line of the central axis Al of the
connecti on rabeedOfromntihe fdoomdsamfineet ivtig paet c3hReptovndedbwi 1Hoa
central axis A5 having a predeterm ned angle with a central axis A3 of the
convey 10 ahbe bathomlsuxfibseaparal by tbensudenbnwntlint bedgxteoasi 9a |ine of
the central axis Al of the connection tube 400 are bent below the first
connect tAg P&Ft t8sheafdbpbpREdalityr PRoprAkdRS, wikh thesfloomneuvrfagepart 351
of the second tube bod% 350 is inserted in the conveyance path 311 15 so
that it can rel ativel YUFbRErBOr§ndiphEheosRbgdABENEat A BI2]BEteAepatt st

t ube body 3%& 2nd the firs conggcting part 351 of the second tube body 350
are intercohhitt 28 BySEBEGRI ARG FBEnLe3E3mAgf1eoChethrsEREE4RR PREM each

ot her. Ther se d b Q 350 is,c ituted such.that 20 it can
rotate cent§$¥%gigﬁofhégngéﬁsﬁggjg¥ﬁséoPaFﬁe?§Z%tFﬁlPﬁ?Végﬁﬁ Bithnd

connecti on 1§Pﬁe499ark?6§%e9r?bbﬁag¥egeﬁ?ﬁéC§TA ewEQR'BX@HhQ§q§Qe coupl i ng

means 353 for preventing dislocation of conveyance pa and the

first CQBne§ﬁbﬁQr@éﬂtbg5&-rbﬁa@§ohh§h§E§9di@ﬁ@treﬁfa§89T@riToggg' 7, the

first connecting part 351 is provided with an annul ar groove 4. After the

first connecécogvears 3badi Sromsehbedaha hhRdTENYEYaRREnPEHE Sddfadepart of
a dislocation preventive piece 356 is 2 ~FFRZ2003 - 31 inserted to

t he annul artgrbevel&sdedfir bsn opeahads 865tHasposedrunnbaghanddeof&Eesgof the
conveyance path 311, the first tube body 310 and the second tube body 350
are rot at abPyopetheesedfnbhet supbidnsunmnhebf@ddariongeatbanihgraré

Addi tionally, since the dislocation preventive piece 356 is detachably
attached, tﬁ%h¢n€§@-tuBBrEbaymexerahgetneagec@haerubaoBodysessenmmse@si|y
be disafﬁgnbled bg de%aching t he dislocation preventive_piece 356 at the
time of “fmi HR@nEHERT FOFLRIMBRRS whén 8RE EhBerearcredden WOh bRt .

engaged with the attachment fitting 105 as the first fixing
means 101 of the electric cleaner main body 100. 1In this
case, as described above, in the embodiment, even when the
rear roller 1007 is largely projected backward in the

25 middle of the suction main body 1000, and the suction unit
500 is lifted, the suction main body 1000 maintains its
horizontal state. The position of the rear roller 1007 is

easily seen from the user, the engaging with the attachment



10 Moreover, as shown in Fig. 7, a connection ring 210 is attached to the
end of the suction hose 200, and by detachably inserting the connection _
ring 210 to the end of the second connecting part 352 of the secohd FFRDE]
body 350, the second tube body 350 and %gf suction hose 200 are 15
connected. Additionally, nuneral 211 derfétés an engagi ng part of the
connection [r.i 21Q,..356 not.es an en i part_ of, the second connecting
part 352, a‘{?&%q (r)}soe'ftli% %%@ﬂ:ﬁqer?g‘aqgﬁg‘%e%%%rﬁ@%fyarﬁf%%, t he
second connect | art 352 and the suction hose 200 are coupled 20 not to
be disenga&?ﬁ?ﬁggiée ince the engaging part 211 of the connection ring 210

is formed by cutting the.other three sides except one side, and praovided
with a spring functi olfp ﬁtsl}lrf'g T aecicac’sliqelﬂ}gc ;&,O &penoe] |chd:J§n§qfé%}eerssJi ng

t he connect ?Qgi- r ' e i

di sconnect eo?is%ﬁat ﬁégtt Jgr%slgt%’otrw cor}{ll{ee%{gl %g%ﬁo%&an%d fﬁﬁé&slt?c ioofn hose
200 can de e ngl f i | rf.or, nd

t he nai&feﬁgﬁte a?gtegﬁﬂfigﬁﬁiﬁﬁﬁfﬁzﬁﬁgg#%59§Q§§@?|§%§%§%§;ﬂ§i df:
facilitatedodorgaMsly dik tdeaibRdidRitned e NG Rly U Sid iQhdiese 200
is rotatably held ong%he connection ring 210 by the“connecting neans. As a
result, whilghd e ndiednatt s e OBt ieAnnfpitted de wike SReathgeonnecting
part 352 of the second tube body 350, the suction hose 200 is constituted
to rel ati velahd1ld @800 tand he Ranaibre @metibitg A tradwasiergly, the
suction hose 200 can be prevented from being distorted. Specifically,
accordi ng texpdres ith Ardmodtaenign safndehe e rmesttiom hode 200, $heomssat ed to
the handl e part held by the user by double rotation nechani sm unnecessary
| oad onl@ hehdiddidiong-hwr iand drarsldte ] yirhes ragdlicwyl podinttes agy perforshown
in Fig. 8 in the enbodi 15 nent, when the first tube body 310 and the
second t ubelRBPIET 0 il e E ke ddigladich UL agen & ifdisdite 130Weland t he
suction hose 200 and the connection tube 400 are attached to the hand
handl e 300,ChARERY L BWFHIFL Dy the central axis A3 of the conveyance

path 311 an the extension line of 20 the central, axis Al of .the connection
tube 400 and the cent3 “XEH AT il *ﬁr%ﬁbéaﬁﬂﬁﬁﬁﬁ &S th t he

The angl o e A n B 00F 158 Brihddh Aol T rllnrihd FER I Thg
the hol g parg d28,afe £08 20l - SO il digddand e 300 in hand

during eani ng, the suction hose Z00 necessarily hangs obliquely downward,

and the el e@qﬁéﬁaﬁ&aﬁ%f e Ry nu s @RSy diRe Grigwt ang imyved, and
that the hand having the hold part 2 % FF f3 2003 - 33 3024 of the

handl e par tmé¥ids a0l operntd igpddwl tor ggRy electric cleaner main body

100 and the suction unit 500 without largely changing the
user’s posture, and a suction assembly 700 constituted of
20 the suction unit 500, shortened and stored connection tube
400, and hand handle 300 in the vertical posture can stably
be supported and attached onto the electric cleaner main
body 100 of the vertical storage posture by the second
fixing means 401, 108 of the electric cleaner main body 100
25 and the connection tube 400.
Additionally, in the vertical storage posture,
since the hand handle 300 is disposed and held on the

uppermost part, the cleaner can be moved via the hand



switch 30l is prevented from being obstructed. The connection tube 400 w ||
next be described in nore detail with reference to Figs. 9 and 10. Fig. 9
is a5 conponent devel oped view of the connection tube 400, and Fid4 FRQ (03
a longitudinal sectional view of the congfction tube 400 in a contracted
state. As described above, the connectioh’ tube 400 is constituted of the

I Nl e R N e
second tube body 440 js for t t hinner than t £ be. 42
one end is inse¥ted t%ﬁ%.%%ﬁ%g%anggﬁg?tuﬁglo%oggﬁiHg?dihS%ﬂ£geﬁﬁ£g?ythe01
Idbtftgsi%?gg i&?%%jﬁ?%%@i Z%éfﬁgif?? %%@g%gﬁﬁégﬁf%ﬁ?%%éc%b&_L‘gig%%fesf* 15r
425 formed © %‘rzi%%'n%tggiéléégﬁv %%%Béﬁt%yé g%%%eégnggggg%h84zgu?grpa t

passing gdusf,géhthergiy, aqndia &%P@ﬁ&iggr LHE $0¥CY 1 64 s hOfTRY. Phed MOSIN

material to constitute’a conponent arrangenent part 424 w

connection 5¢$€hf@%ée48§1tﬁ8dhgﬂéhhﬂﬁ&?étSFﬁ?? ait aghgdpYhA $L&QWSF(§ot
shown). The ‘conveyance path 422 is disposed fto pass through both endS of

the |ongitugtngé 25febriecyien, odndheigonmpcison rugrtpaide Wbewoverigin the
conponent arrangenent part 424, a recessed portion is formed on one side
(upper sidey bé & heompogehtidieatlopeécviewnodf thbeftpshettibenbddpeopart 423
al ong the | ongitudinal 2 4 FFRZ2003 - 34 direction, and the connection
t ube cover Y& handtbandke.t oFigd 6his aesestidnpdrview.of the hand
10 handle. Fig. 7 is a component developed view of the second
tube body. Fig. 8 is a detailed view of the right side
view of the hand handle.
First, in Fig. 3, the hand handle 300 is consti-
tuted of a first tube body 310 detachably attached to the
15 connection tube 400, and a second tube body 350 to which
the suction hose 200 is detachably attached. Additionally,
the first tube body 310 and the second tube body 350 are
rotatably attached so that the suction hose 200 can rotate
around the central axis Al of the connection tube 400.
20 Therefore, for example, by twisting the handle part 302 of
the hand handle 300 in the direction of arrow M1l (clock-
wise), the second tube body 350 rotates in the direction of
arrow M2 (counterclockwise) with the twisting operation, so
that the suction hose 200 is constantly positioned
25 downward.
Moreover, as shown in Figs. 4A to 4D, the

operation part 303, and a lock switch 371 of the connection

tube fixing mechanism 370 for realizing attachment/



The conponent arrangenent part 424 is provided with the connection tube

expansi on/ contracti on mechanism5 402 and a third connection rqd 426. The

connection tube expansion/contraction nmechanism 402 is disposedzﬁﬁFBﬂE3end

of the conponent arrangenent part 424 on_{he side of the suction unit 500,

one end of the third connection rod 426 ¢% attached to the connection tube
er end of the rod is

i Tached t TR BRERDRLFE. Chac OFMTRELAANGIRANATD SUD. ATRBCEBAnGRL TR t ube
oratabl y ANPREACEUTRAGR Bpohigt 4571 BARBAPo of r | Bpe18PPhatidfveyance
B opring 428 Kb > andbaREry arachagn  RaSCEhBer PackSe Hehoniat e e 1 e
s support #Th 10" 0B HEn4E7va IORE SeFaflod RriRERE na one end 1o

provi deds i th & cl | ckeRerksepe VhED higychiglipoptopnaba Fxppsgd tovard the

conveyance path 422 fromthe opening and engaged I n a fiIxing groove 441

di sposed at cgnpegarter pheRdal Nt 86 Vehaenithershg{acgind1t Berseepng tube body
440, the connection 25 tube expansion/contractfon nechanism 402 1s placed

in the fixegupsehgtidineyothenc eAds OfrithetheXeRBersisk #28efofMBhan inclined
surface whi ch becones higher (thicker) toward the end of the second | ock
switch 431 @snvhathakhe Aurbacehe Conmettion20@Be-486, abdbsned¥esna
protrusion di sposed inside the second | ock switch 431 abuts on the inclined
surface andtabgesonhnethéngopgrt udldbalsdfoeméd osn obné hend oofieche ofiitsibe 400,
the click portion of the fixing click 428 rises fromsets in 5 the
conveyah@Ge pabé 320. poavidedovhth dnaedendhef sehencdohvekaneptpati3lll s
provided with a swtch part 43la exposed from an opening 430 fornmed in the
connecti on &nBetheyvepnaestiandtaber 6PRNSFHANA KT sHd2elisi aRFAFed hendwi t ch

part 43la and 10 abutting on the fixing click 428. Furthernore, the second
| ock swit chc@Baerted +3chBE €BdtRht the cannertien i HukdetPBngi t udi na

o She Plutho' o ci a6 BanPCedl oBY WL RETEL i iafed ordlp'

, 15 4 [
320 rmakes < AENSh PO Bhr PR SThFte COHELEPAT PR (el ip APREE Shrghato2 " M
CO”SFa”gBY_‘ | BL2hBqgt 86 %hé@dtﬁéaiSngIE§d§ﬁ§Pn@ifQ§§i§M‘%ghtﬁélfl§s@|SO
provided with the connection rod attachnent part 4 to i ch one end of 20

the third cegpechb@y 820 Aébiheedt ErenCtne VBgPehd Lok ONIRE bPNLROD
attachnment part 433 receives a force along the |ongitudinal direction of

t he connecttentidbeadd hy bhethbi dnfiestechi Dibé 0dlod 260 EbHEmSecHPscée ock
swtch 431 is pushed to nove, to act in the sane nmanner as when the 25

swi tch partS#3ahove thdepthdenehg f(oppdroppdatefl tined ¢convepante pathhat the
fixing of the connection tube expansion/contraction mechanism 402 is

rel eased. TBétefand, thretépnardt ianbent, aseathaknthgapent3gndnéist he third

2 4 FED 2003 - 36 connection rod 426 do not need to be necessarily
connect éd, BASiRAQNEBUPNORhEacKtERREPNt biRBtOEcthRaenhEal| aBls shhtef| s

rel eased with the novenent of the third connection rod,426. In_this case,
the assenbl yPBr 6PBRPEGTLQR bBPENHSAcRRd has a predetermined angle a

with the central axis Al. Thereby, a hold part 302a to be
manually gripped is bent and formed on the end of the
handle part 302.

25 In Figs. 5 and 6, the first tube body 310 is
provided with the conveyance path 311 formed below, and a
component arrangement part 312 formed upward and inward.

One end of the conveyance path 311 is connected to the



5 Additionally, in the enbodi nent, the connection tube cover 425 and the
connection tube part 423 constitute a handl e connecting part 4 4 ﬂ£ )
connection with the hand handl e 300. In the handl e connecting g%& §M§ an
end 435 of 10 the conveyance path 422 is fornmed in a protruded shape.

Mor eover, by connecting the handl e comédting part 434 and the connection
t ube connectlng part 305 the protruded end 435 of the conveyance path 422

i s insert edEHRAPT FulR SPERHGLET RIS coihecthorPihpe eamnketing part
305, and 15 further_the fixing click 373 of the lock switch 371 shown in
Fig. 5 is aJMRAFathdaithel s#3and PR rRrdbm 186 ahdpdrderrihetwhri 435
by the connection tube fixing nmechanism 370. Moreover, the end of the
second conRRIY oiv ¢ ok KPR aHAGHRA JF0 tTRE (AHHRF @Rfhect? dthated 426

are interconnected by the above-described e enent. Thereb t he second
and third c“d’fﬁé{ﬂ r?'y'?'iﬁfé Lgethels Wik g %I?gfrfg ‘iW?’b‘i’lg‘H%d’y di rection

of the nnect,i.on tube are interconnec nd e o eratlon f the
trigger SwiTHEH 112'511%%2&%61% rEHET Y 'd t%"’??feﬁc 1 i ot ¥ pansi on/
contractio ct]gm ﬁgg r i.,S. recessed
and the ot h%e‘{geen |3§ pérkgt%‘rsuoéaéJJ}‘el e suppor par c%)v\,hfl%: %e 1grhds of the

second and RAER &ggﬂﬁgt 4, K26 &Y
support ed, ég%h{ at%hgs e@ds@%%%e&gecon andﬂlﬁ}? r@gozo\ﬁ%ec |%n ro‘gesy 384 and

426 abut orhrf'@ecfba%mesmy £RNNaHd | S\g-£ 16n alse ofod hes GANEEiB g parts.
Thereby, the positioning of both support parts is facili 5 tat'ed, and the

connect i on dtst AaRad asbn el INPTIWrEhe (L O ON the Sf dendfcersecond
connection tube) of the connection tube part 423 of the first tube body 420

is provitlecaxid IRt he engagenent part 411 protruded in the
expansi on/ contraction direction to 10 formthe attachnment protrusion 410.
Since the attachnment Nomawst orastlghown fim iy orb & hehdaltkr sturfune bafdyt he
connection tube expansion/contraction nmechani sm 402, and positioned in the
| oner nost pak? ioh s teitited ahe fiower tqase phkd am@ 1esim makdaty, and

t he hand handl e 300 can be 15 attached to the electric cleaner main body
100 in the MAtReRl R HHTIRT t1Re ke At 13hd A RPRUFRTRHRIYU40 i s

constltuted of a e 4 of A tal naterjal constituting a dust
conveyance 3 9@5}0 an?f"éfc??wafa%lal AR B S G i PRED RARE 443 of

rnSﬁLerféér#@' RS Sl A Feandfel i AR SR e o
Eﬂiec];(le;s: h; hmgﬁype parétaf%g S&?‘{f‘g{}q{ Jgsgnéfg %ﬁlﬁ%@%ﬁﬁé\}ga;gebe
path 422 wi¢Houwnanyr e | RAkpOL. zﬁ?’@“id?nﬁén\( thd&didsdt £y smpber 442 is
al so provided with a stopper funé%lon to prevent the second tube body 440
f rom dr oppi dghiéatiddeponveEyRNCEnPatife Pver dade FFEB 2008 the&pper
case 314 constitute the lower and upper parts of the
20 connection tube connecting part 305. Additionally, a rib
(not shown) is formed inside the component arrangement part
312 to provide the first tube body 310 with strength and to
fix inner mounted components, and the rib is provided with
an operation substrate 315, a battery storage part 316 for
25 housing a battery 317, a connection tube expansion/
contraction switch mechanism 380, and the connection tube

fixing mechanism 370 of the connection tube 400. Moreover,

in the embodiment, since the connection tube expansion/



Mor eover, the pipe part 444 is provided on the surface with the fixing
grooves 441 arranged at predeterm ned intervals as described above. Wen _
the fixing click 428 is engaged in the fixing groove 441, the §ﬁgﬂﬁﬁ®@on 5
tube 400 can be adjusted to provide the predeterm ned | ength. rval s
of the fixing grooves 441 can appropriatel y be determ ned. Moreover, the

each 11 xi ng G 4P St ATt THIE Mo ChPASRS RSO HF can
it 550, R A B Aol o € o o ¥ el o Tadza
pper  coverd TGk PEERD A (pnh SRRk S S8 othaa 78
recessed COMONANLL A RIS PALLy 446 od N SUED A HE N, Wiid, Sannecti ng

mechani sm pose 0 connec e universal connecting p

The uppey A0 driy ALY I RRNE dfilc AN 1 d GrlifiRled e

conponent Z0 arrangenment part 446. The s ion unit nnect1 ng nechani sm
445 is congldd i Rsh0f1y8 IMfitersyi tode Hohih & YUt A48.4 RRitddmadigek
switch 447, the mddle of the longitudinal direction’i s rotatably supported

by a shaft,atubtine ®@dtHes ypppt detbe3 M o atddIc kHeatddts faarmed to be
exposed from an openi ng 449 di sposed in the upper cover 443b, and ot her end

is provi dedche thatiteeryf isticowpgd imdettBL6 Furthernore, the fixing click 450 is
projected inward by the spring 448 via 24 FFR2003 - 39 an opening
451 forned in a wal | Mandcataer i nisdxettehd catk ashiterit 3ydr tofA4het coagtecso t hat
the fixed state with the universal connecting part 1500 of the suction unit
500 is YR itimdaibes fAsKides dreBan Hv\a 0 adder danfan athdheodsadii-on t ube
400 of the enbodinent, by operating the second | ock swtch 431 of the
connect i on futh o 1R4GE JQThgish ¥tatab oo MeRaded uife MG dapasd ddj2ust ed,

which is effectiv en the electrigc cleaner is di.sassenbl ed i nto

i ndi vi dual SfP AT AP IR gt DA L8R05R5 (L Al MBRRST £2si6 dde
enbodi nent,, since the lenagth of the, connection .t.uhe 0 .can he adj usted
even by opelrsthljonrgne@eo%aon heannc%’l ea%(f rEllﬁ'{elr’lgerﬁ:(j'tlhc f3t &5 aTAESES 87 tube
400 can be i i t he standi ng posture during cleaning wthout

| argel y ché%g%ﬁéh%g:¥%ghposture. Additionally, in the enbodi nent, the

| ength pglj ust i ng meangiife {diea PAANGAE FLLHE ANRK S A0 SR0SAGyR the hand
handl e 300, while the hand handl’e 300 and tHhHe connecti on tube 400 can be

separ at ed girdfeitddedOrage UMY dnce Pathe 3anhancedn Ypetiagret hod of
operating the electric cleaner 1 of the enbodinent will next be described

in further ftated i tthe dfevencesade APy B spraindy BUA ttw BEE sk ghatllA to
11C are operation explanatory views in which the cleaning posture is
changed t o the Gixgdet gdestwirdh e (qemmaptidn ftaabe Hd Geliscmaintalis®dsr 1 of
t he enbodi nent, when the user holds the hand handl e 300 in the standing

posture, various opeatd¥HFTharf e hidrf & fatitalor aexdighite emift ting

enbodi nent, .t he user_hol di.ng the hand )
20 'diode, and the like are mounted on the operation substrate

315, and power is supplied to the operation substrate 315
from the battery 317 stored in the battery storage part
316. Moreover, an operation switch for operating the
switch, and the infrared ray transmission part 304 are

25 disposed on the upper surface of the upper case 314.
Additionally, in the embodiment, since the attachment
position of the operation substrate 315 is specified by the

rib, the positional relation of the operation switch, and



2 ~t FEB 2003 - 40 handle 300 straightens/holds the handle part 302 and
noves the hand handle 300 in V1 direction to nove the suction uni§/5ﬁ%¥ &f
that cl eaning can be perfornmed in a wide direction of a usual suctiof 1

1004. In this case, an 5 excellent runngﬂg can be obtained via a |large rear
roller 1007 and a front roller 1006 whi positively receive the |load from

v and 1 VG I SRS O oLBe St ChrtRt chl§ (2Rt RarRERERRIS 300 10
i et on, THEERYT ST S06STRDeS nodth PRk o BARESON TREL he twi st ng
addi o1 onal 155 e Ay TG RarFol 9L ERL Co i8R AT ehEE 680 can e

The Same. oy SR | PETFLIAT (88 inel SHERE, SEtAIT(BAR0TY Tie '

urnin a car. S case,

rotati ngs onst lhon i Neokpnohand! er 00y EOLETLO0RN LR ge0S raly axi s AL

of the connection tube 400, the suction O operates so as 20 be

constant |y paséiyaech el ovot hor hane baack #1300 o EYER iR OBy UsgY LW St

t he handl e part 302, the suction hose 200 fails to be lifted refore,

the |oad appla eghé oidfieaFed dr §RM Pen sRILE RS €0YEL  fFom the Iodting

operation of the hand handl e 300, even when the electric 25 cleaner main
body |00 i semitiarivddg Udiods €¥tig Vdehlihe hefledansh e S0 tke rapisl y noved,
the rotating operation provides a buffer action, so that the | oad applied
to the hand can be | iNdteoreelr, tie bHaBErP0dBoradd pdrrtdh@énbse, in the
enbodi nent, by twisting the handle part 302 by 90 degrees, the suction main
body 1009 cdispresediroredthy tlpuendoficgreckandbelipavhalf?d, Therefdire) t he

| ongi tudi nal_ direction of the suction unit 500 5 to the sane direction as

the back anth$ He3 FPIR ioh bhe thangkePEhdl €2 3pan ehkeghuiktelnh ket 500
can be inserteg%éC)614£gr(mN g%E. Additionally, the front |ong_ side of the
suction unitt56¥2¢dn PR AT HEED i ERE 2GR tRR T hed hal FaR (RF L£ERIRPHDVed
inthe V2 direction. 10.A merhod of storing the electric_cleaner 1 will be
described wi? h&g%f‘é’r%h’&letif o°1tti %é‘? PERA-AA %‘g&’ﬁ‘i@t‘ﬁeﬁ? ¥ 3@.‘5‘&1‘%% 11C
are expl an i i ess of changing the electric cl eaner
mai n body ?%g£%$%$1t é§c g%%%ﬂgggggéﬁib to the vertical storage posture. 15

First, fig. 11A shOW@réﬁ@fﬁafé§etxp@$éwﬁeé@imie&érhé{%éﬁ«ﬂéﬁﬁ cl eaner
102. The pr

mai n body 100 is supported by the mpving nmeans process of changing
this state ¢ontrecvisi i & tSh OiedieaPOsh USE0 W kederklestended. odocigdange the

state of Fig. 11A to the vertical storage posture, by
connection tube 400 to the fixed length, or releases the
fixing as described above. 1In the embodiment, a link
mechanism is utilized to perform the remote control of the
20 connection tube expansion/contraction mechanism 402
positioned apart from the hand handle 300.

Specifically, in the embodiment, the connection
tube expansion/contraction switch mechanism 380 is
constituted of the trigger switch 301 disposed in the

25 vicinity of the root of the handle part 302 of the lower
case 313, a connection plate 381 disposed between the

trigger switch 301 and the connection tube 400, a spring

382 attached to the connection plate 381, a first



20 manual | y hol ding the hand handl e 300, or the hand handl e 300 and
connection tube 400, the suction unit 500 is raised, and the first fixing
means 501 of the raised suction unit 500 and the first fixing hefpgMPL of
the electric cleaner nmain body 100 are ;Egerconnected. In this 25 case,
since the suction unit 500 is provided™ h“the first rotating part 1503 in
osition Gl of the suctio in. bod

t he VICInIt% of the gravi,t Se ter n ga
1000, its b ?Paﬁ%a?ﬁasedcﬁﬂ bE%p! 5E GBBRCELA | RS EaB G P S %Péllel)
2 4 FE ~
rolor ‘1007288 FhE iPPBfC?&QFﬁaiﬁi 38801 E8EkppLcEREnBE LA Pl e
t 0 t : t 007
i sposed on Phetand ohe: Rudsdyrat et BOnkpE cBRBSE P PIE seRPAceAe h
[ 0
Fuct ] on, ! pnlogundQ? %nd 3olREEe8CBY, KoRRERRSPR BOBE L8Rhas; Aocpppect  ne
fixing ngan go%lthEﬁe bgphgg8gghueggge4ag t he enbodi nent, the 10 bottom

surface of e sucti on “uni can be parallel with the surface to be

cleaned to e“hance thenhand! ERBoRLARREL Y aWaGRtERCas¥GLhABNENHE1809g5S once
rai sed fromthe surface to be cl eaned and again placed onto the surface to

be cl eaned, ijgndotfie@Nhaneaet bechandyi 88 phepebby berthBenihqtenpgeti on of
the first f|X|ng means 101, 501. However, to enhance the handling property

for the conpeRtb@intak lbaetlbabefBXBngaﬁHanEelﬁtlgﬁﬁi stwhhechasall € posture
does not have to be necessarily taken. For exanple, since the conventional
suction uni515dabhasathecgedvtbytbenswitéﬁ prhchmanﬁﬂhbmefBabt;ntbhefront
part of the suction unit 500 is |owered while the suction unit 500 is
lifted 4p. Loneitrdinmé fissctpant off thReconpersaonntubs0odOfmy Bhelifted
up, and the gravity center position GL of the suction main_body 1000 may
rather be dt5peges BeAtrb 8RE 25 FPpstifstedi A§ par innspspiabm Past

hori zont al 03|t|on so that the rear roller 1007_is projected downward.
Addi ti onal | y80atbraPRE LBSiAE ERBodPHERt CaBRe303er 2R8nAcEVitERePLREST

fixing mean

pr csses 2ang 101 tﬁaﬁﬁFé”gégsaSﬁn&aF§5§§8ﬁ83?ﬁs 383 RReuhareafrattfon or
(e comect a9 g 09,L. £ sesbd.Eokalecbhn {haicenh Lle Electr

cl eaner main on the SI centering
on rota§5ngae¥b§h§énefhbmg kagge mheels 103 so that the state changes to
Fig. 11B, and further presses the hand handl e 300 downward to take the

vertical storage postghe tBnpetehohhplhaekasurfigcecehthbBeyeheehehedcteaner
mai n body 100 (on the side of an exhaust part 154) abuts on
a screw seat 318, to which the upper and lower cases 314,
313 are attached, via a screw (not shown) for attaching
both cases. The connection plate 381 is provided on both
20 sides with connection rod attachment parts 38la, 38lb to
which the first and second connection rods 383, 384 are
attached, respectively. Furthermore, one end of the first
connection rod 383 is disposed on one connection rod
attachment part 38la, and the other end of the first
25 connection rod 383 is attached to the connection rod
attachment part 386a disposed on the inner plate part 386.

Moreover, one end of the second connection rod 384 is

attached to the other connection rod attachment part 381b



10 the surface to be cleaned as shown in Fig. 11C. He operation of

i ncorporated a power cord 15 can be drawn rear part of the user ?%n swi tch
re, in this enbodiment, with the depressing the hand handl e 300, ¢t*HeB 2003
rotating part in the first fixing nmeans 101 rotates to start w ndup swi tch
(not shown), and a power cord into a coreP reel device (not shown) in the
the electric_cleaner main, body. 100._Thereby, omt the process of operating
the wi ndup Nor'dt &OPRELEIPR %%%B%i%%%t,a% nE%et%Eh%¥a€?$y°§0tE%nter
position GL of the electrijc clg€2§%4nain bod¥ &00 i s, noved rearward bg t he
wi ndup operS8FR STORRRFL HRet© tBF EFROFEA stOTHRE ngORRERELAB1t R

w apsr o . . |
further thgx%yﬁaé3§%£é$¥ﬁ€23#§§ ;f$§%%£9a$§ﬁ§t5 8 FPTRRS AT 48 i ng 25
o : . oo > :
(rom the UL GER "REbEFLEIE fod EsRer hilE R BBy 185 4p”

i t inj i it - Abq12 ~ FeE 52003
Fur  hor by 1 oy S et e ool Gy PRR I dfer caed 315 T2 tRfe Y ca

storage PoShiH £;p .tﬂ@“ﬁf?&&%ﬁ%s@f@cﬁri@?e{ﬁ§¥éécgf3P%x9£§5ggégggﬂné99 hand

handl e 300 Tromthis state; I XIng O e connection can be 5

rel eased. !@iérhiéuﬁgbé%%ﬁé‘i@nﬁé@nfﬁé@@féﬁ &k £nism "B D] al Hedx¥ptég, t he
trigger switch 301 is pulled, and by releasing the trigger swtch 301, the

fixed state is Obtaiﬂﬁgcoﬂbﬁﬁgfﬁﬁethéh@tﬁ@@ﬂ@féiOﬂhéu@ﬁeﬂogriﬁpﬁﬂﬁréﬁéed
while the trigger switch 301 is pulled. Thereby, since the 10 conftrol and

the operatimpindl€ soOPEI L i Fetbwl pelidddsethe hgnAdp i wdth stieasy, foeiddbhe user.
Mor eover, by further depressing operation of the hand handl e 300, the
| engt h D6 thHhingenpanédbmal ubend€n, i sndhbitehedfifyer) fandl tyn operane of
the second tube body 15 440 is taken into the first tube body 420. Hy the
conti nuous therestiger opeitehohll thibtiat the hreneining rikdex #inger t he
second fixing neans 401 di sposed on the |lower end of the first tube body
420 is i nse¥ielPuo ame Gifhepwdhy aectEsPUlpdRdi BnIUDOtHREIFRE- second fi xi ng
means 108 of (20 the electric cleaner majin_body 188r§ositioned upward in the
u

vertiCﬁI stAHdHeIoRRL LY . thRehOTRe eXRRERE| bR PBLPR ARPF BsSELM

trai t t dth [ .th tt t i 410
hecessari | yohbasniefpiod, Fubfrint WE BB se08E Y ERONT01 8 cen from
th t t j 410 J |

b achmine S OnBRLBGTED o DESLERS0E ot Opblal 86 UL YCEE DO8T Ehar THE, 0,

Lhe POSitiogakedfldh! PpPbathieng! tRENEERReBE oRUELSE 488 BPdene? ~t F F A
‘connection plate 381 to act so that the end of the second
connection rod 384 on the side of the connection tube
connecting part 305 is protruded, and is converted to a
20 force of a direction such that the fixed state of the
connection tube expansion/contraction mechanism 402 of the
connection tube 400 is released as described later.
Furthermore, the trigger switch 301 in a not-pulled state
(non-operated state) is constantly placed in a fixed state
25 by the spring 382.
As described above, in the embodiment, a force is

easily exerted in one-hand operation with the hand having

the handle part 302, and in the mechanism the connection



- 45 the attachment recessed portion 109 can visually be confirnmed, and
the engaging is facilitated. Additionally, when the I ength of the _
connection tube 400 is fixed again by the operation of the trigderFEBalikh
301, the connection 5 tube 400 provided with the hand handle 300 on its
upper end is fixed over the back of the 3 ectric cleaner main body 100.
Thereby, the electric cleaner 1 can be placed in the vertical storage

post ure i n twkie fexpgend iowoic qrdrita aif i.drh enext heeamiesm i 40 % uisp e seidl yoyredl eeaigd of

| arge wheels 103 and the 10 attachnent protrusion 410 di sposed on the back
surface upper fiaed ofittthdhdlsedianae cl eaner main body 100 and the hand
handl e 300 i s di sposed on the upper end part of the cleaner. According to
the vertical storage Maaawaes,, Ssnchovd tire Rigst & /| ditn drhearsscaryah thver educed
inthe installed state, the electric cleaner 1 conprising a plurality of
conponent s Bsrdyri3ade | nofddaisl s inanneatad o sthe aprverdneassdibldd stfat e
ready for use, w thout occupying a |arge space in the gap of furniture or
the correr e £ixEdmtue o@glrQr it fist aannegtinomagd pdst dawing nce
the suction unit assenbly 700 constituted of the hand handl e 300,

connect i on & SO HAHFG %%Lﬁf’t iGhH-Amdeo 0 itd fihee EXtansiian ddigh athahe

el ectric cleaner .main baqdy Q.by the first anqg second fixing neans 501,
101, 108, SFETe aﬁ%lse%gctorjﬁoé:hgé%ﬂ%‘reclt’ﬁn ttl’r’g’%/e'?‘rqq'czﬁn t% Nhst ur e
can be lift r \, he. han ndl.e 300 di sposed on .the upper end.
For exanpl é:%qldiﬁtﬁ‘gn I eagﬂ:l ?ggzt tq%é"ﬁjsdg%é]ﬁq&dc& & ﬁeendcr-a&4§x'1f 93&5 3 hand

nandl e 300 4 G,Jlditdoh bidd RIS, BhEG U Blaaen L p0f dhe ertical

st or age post | Spose e corner e room so € pos ure can

be changed dredigaai Fihe digantaalyy Q3 da @l raG Ahd eMhingh dhe

cleaner is to 5 be noved. Subsequently, when the vertical storage posture
i's inclined e dfheHereradl &:3Q0 80 dhathd RROMIRLIDE t&iRANY0 Fi body

100 is supported by a pair of |arge wheels 103, and the cl eaner is drawn
via the hangertandlowl @ HE iast tcomedtitieipatt i36 Iclag@andorhedan easily be
noved with two-wheel running. Specifically, the conventional electric
cl eaner 1 can take tHaintdranmeaie,s ttdreadd neds taommediling paxfd X3iSig ofeahe
second tube body 350 is inserted in the conveyance path 311
15 so that it can relatively rotate, and the conveyance path
311 of the first tube body 310 and the first connecting
part 351 of the second tube body 350 are interconnected by
coupling means 353 not to be disengaged from each other.
Thereby, the second tube body 350 is constituted such that
20 it can rotate centering on the extension line of the
central axis Al of the connection tube 400.

Here, arbitrary means can be employed as the
coupling means 353 for preventing dislocation of the
conveyance path 311 and the first connecting part 351. In

25 the embodiment, as shown in Fig. 7, the first connecting
part 351 is provided with an annular groove 354. After the

first connecting part 351 is inserted to the conveyance

path 311, a part of a dislocation preventive piece 356 is



di sposed on the connection tube 400 is just hooked onto the 15 electric
cleaner 1 to such a degree that the connection tube 400 maintains its _
vertical posture with respect to the electric cleaner nain body ?ng ﬁ@ﬁ?
t he hand handle 300 is pulled, the connection tube 400 is separate '@

the electric cleaner 1. Therefore, in Thel conventional art, 20 when the
electric cleaner 1 of the storage state is_noved, it has to be held with
the handl e HiS$ORY h tie FHLERT CIEPRYERE? ® trat FOBoHLRHBIS s3eh as t he

first rising/setting, handle 136. Ln this_case, the user has to_change the
standi ng posiIReS &S Jfrhg)%‘irb pbRFEF P hntR A oF ARV REARGRIPRE D53 bt/ t&e

| tri | 1.. 1 t hi di t, h , i t ti tub
20001 5 11 ehret (ibe ¥ a5 oEh s OB, i PoRe SPRcRTT e cl aner 1
can be nnvedoviaatﬂﬁ hand Q9qgle03000 Zd?.FEB 200§e-_ﬁ7 mdis osed on the
upper end of°tH R R U hob° BT TR eLi FERM t AR R aP Fandl e

300 - d. - - - - , H
1w thout | Rager {SREL P PR LG, SR AE o e FOURLYE SLEGE 4 s cleene
L W thou anf gt He post urs | ST

user  oper al e TPRRTT (et ARl AT e bre L e o T B S

rel case thee (hyGRbapIESLi N 44061 $00e Alehpubhs1dp bpeabanch g e 300 10

as it is, so that e second fixing neans can be di s connect ed.

Addi tional | §isbycdtidmeprerént Nde Uﬁié@@ hegdabarge er 3RO @ndnd £h€asi ng the
trigger swtch 301 while the I ength of the connection tube 400 is set to
the arbitrafantenofdr érampragtihen the taboels i Glogydd Wibhi usgai n 15
fixed. By further pulling up the hand handl e 300, the first fixing nmeans
501, 1010are rotated Merteveng as s$hewnoiatFdg. akXj sa Bionhethioh ar greg wheel s
103, so that the vertical storage posture of the electric cleaner main body
100 can be Zh@niedateacined t tarshererd coEabhagspotion choge sapdorard by t he
runni ng means 102. Since the operation of changing the cleaning posture

rel eases t héeta3rR@Rty oln3RerEhed f that CORReRHLoRaALNG0410 182 thaeerE RE can

install the suction ynit 500 on the surface_to be cleaned., Subsequent!ly, b
bul | g out CRACSHUTRE CORREERENG | BOEE nyos r0BEIE rRSCORal HIbF it n

dy, { i I ' bt ai ned., d i bed ab
sceord ng. 1 BRerESeRbdrRen SO niaS Rad LBy uaCion Faf e elt Bherari ons

Wi th thfshaggnnected. Additionally, numeral 211 denotes an engaging

part of the connection ring 210, 356 denotes an engaging

part of the second connecting part 352, and by inserting

and coupling the engaging parts 211 and 356, the second

connecting part 352 and the suction hose 200 are coupled
20 not to be disengaged.

Here, since the engaging part 211 of the connec-
tion ring 210 is formed by cutting the other three sides
except one side, and provided with a spring function using
resin elasticity, by holding and depressing the connected

25 engaging part 211 from both sides, the part is disconnected
so that the second connecting part 352 and the suction hose
200 can be detached. Therefore, disassembly can easily be

performed, and the maintenance at the time of dust clogging



2 4 FF13 2003 - 48 handle 300 disposed in a position such that the
operations can be perforned in the standing posture, the user can operate
the electric cleaner without largely changing the posture fromZhergghdi ng
posture, so that a burden of the 5 house_on the back of the user can be

i ghtened. O course, in the enbodi nent, 3¢he operation nethod is not
limted. For exang¥e the user may take a stooping posture to change the

el ectric cl&an&fC ?EaB%ﬁy 100 of the cleaning posture to the vertical
storage 10 posture, further raise gge at aghnent fiéti”ﬂ 105 to draw in the
power cord 120, or coffEEPVEhe it LBRnEMPORiNENhy 85 SRH PRetPBrst fixing

501, 101 while d hRO.inNn_t d, furth te th d | ock
ui toh 403 FECRIphsRorReIPEniEnEBrSERBLERRLE: PntRRLECHBBC LGN FRRS! ho 15

d fixi 0 08, 1 b d. _Sim | y.,Lh Kk
et oopi ng PRSLBFcChEndoBNPeEEy BRaREro hosEEBUCT obRikki EBR 103 or tho-
Gl canor - fai FeBbBS 1 B0°%ag Bo raniniErs Bl Ehe;BIReRACENfeBE sh0fpAHECt I ¢

descri bed ?99¥eofiEhéhéécéﬂﬁogkﬁgnﬁod h§55§eEhEaQuEEE8ﬁthE§@ QQgrféionS-

One operation conprises nmanually operating the trigger swtch 1 and the

attachnment EbhstDout8y €br peihyivéhg PBEsﬁeOESrEEEOEeEQHHrE§ﬁﬁe&€9ﬁ§90t|y
perform ng the operation via the hand handl e 25 300. The two operatfons can

be Se!eCtedp@YttbS?USGThéréB?Lrﬁhe sdc#ibnFnEs80080- c48 beAppehshited
Enbodi ment of Suction Assenbly of First Enbodi nent) Anot her enbodi nent of

the suctionfasmebbliyg7@svbitedext specileseal bgyd actbraehgreacehéo Figs. 12A
to 12C. 5 Figs. 12A to 12C schematically show the operation nmechani sns of

t he conhéct emhodlientxpamnscenthensnatioonheset 200mishanonsprc88 vd6 the hand
handl e 300 and the connection tube expansion/contraction fixing mechani sm
402 of the bBanddetpantthped4bp. thegusepAbysdaubiperatprtion mechanism

di agram of the first enbodinent, Fig._ 12B is a schematic mechanj sm di agram
when the trRBjBFESARTENLSRE PB éhgpggéalna VE&Sti ERRi EFtEEMERE BBper part

of the root of the handle part 302, for exanple, behind the operating part
303, and Fi §894%€9rs a schematic conceptual di agram when 15 the enbodi nent

f Fig. 12A ] imolified. Th e gf th ' gbly 700
of the embodi ment i s RBECPPRRCER! 1 85 RALDY Bnpr B - SRobAPrENbRHOM i n

Filg. 12hs25,L809 BRchhenbapd, benglee30Raand bhendopeckEalnl Ubend oy

provi de a’ expandi hg/ contracting functron can .
further thessgnpegt heBehtPB1408 Eéﬁp?@t@XERBdﬁQﬁHOH%ﬁaﬁgggoby hhe eperation

of the trigger swtch 301 disposed on the hand handle 3

suction hose 200 and the connection tube 400 are attached
to the hand handle 300, an angle (4 formed by the central
axis A3 of the conveyance path 311 on the extension line of

20 the central axis Al of the connection tube 400 and the
central axis A4 of the first connecting part 351 with the
second connecting part 352 is set to be in the range of 90
to 150 degrees. The angle is set in this manner in order
that when the user stands having the hold part 302a of the

25 handle part 302 of the hand handle 300 in hand during
cleaning, the suction hose 200 necessarily hangs obliquely

downward, and the electric cleaner main body 100 can easily

be drawn and moved, and that the hand having the hold part



For exanple, when the trigger switch 301 is disposed bel ow the handl e part
302, the operation is 25 perfornmed wth the index finger. Ther&FpRe));when
the trigger switch 301 is structured to be pulled up as shown in Figs. 12A
and 12C, the operation can easily be perforned. 2 4 FFR 2003 - 50
Specifically, in the first enbodinent shdwrin Fig. 12A, when the trigger
switch 301 di sposed on the hand handle 300 is pulled up as shown by an
arrow E1, tH823i95ttRenhaedienPabt 383 ?%dt?%%E?B%ﬁ%dtgﬁat¥h§9%6nnection

|ate 5 381 t ) t f i d dth d of th d
PaTE 5 81 e Blieeg L3S, B PUTLIR dorppreyng end o T socon
handl 300 dth ti t ube 40 t t th d.of th
tﬁ?rdeconneg?ion ?ogoﬁggcﬁéggﬁggﬁgﬁng% ?oﬁg?3%£fi36é§€C5$Z§§sgﬁggﬁﬁﬁh%ct?on

d 10 d d. b I h h d of .th prd i d
196 1ot ar ooNoFS GELRREHER, YactPenst D60 £04501 o B8a1 b 0.FE81 TS 18 e he
d tub 4 j i Aat h
second (ADocRAtn AP ARvechEancyLn b1 ele SahectDEROUTES 00 B, . o,
with the copngctignspl at foffitruliifabPELALioNa OTvilE LE! O0ETcSHREEDIGRT MY
directly be transmtted to e connection tube expansion/ contraction

mechani sm 40dpyi 206 Won CONBEREF Q8L EQUSLAE [ SIASORPEEF188Y " 9o w83 @9 third
connection rod 426). 20 Specifically, the trigger swtch 301 is forned in a

rod shape, ¢banét€ibe t&béolababsycahsacheted 0ot henéVi g8t hohge 385dyone end
is exposed to the outside, and the other end is positioned inside and

provi ded wi 4h0tdesposed cnnbkretsbderofl 8BS hawdonahdbet 00 heasdirteure, the
25 connection plate 381 is renoved, two connection rods can be used, so

t hat t hk0nuskeondftebapbndnt 44 ¢adisposeducredthénsidie of hehehsmctismen t he
trigger switch 301 is disposed above the handle part 302, by pushing with
the 2 4 FPRIR@G0. 5Thetpappndatibe chody 4481 Ly Eppreddtolbetheirrenct ure
of pushing the trigger switch 301, one of the hand handl e 300 and the
connection Fhde Be firabwiybsrBodneti2 O t e ofRer 5 ngnREEREAfBP @onverting

the stress, such as the connection 5, plate 381X. For xangl , In the

structure O?OFPﬁ?tiﬁgtpﬁﬁtpfg iG?Hﬁnfﬁ%)hbﬂd?%ecﬁﬂﬂeﬁfiﬁﬁ p§+¥sﬁ3ﬁu5? t he
ti 4 Lt i | at 3 , _the f f .

Gepressi ng PHEY F78uerhd F0ER S00658' ERe8 Pasy Rt molFenthcBRgntineta (o

pul | upybNeLgh CKoRPr 5280 LhatnbBeLhlxiBdadf SANLRE £6hhaSEdon Burlescri bed

above, in the enbodinent, for exanple, f Structures of fhe parts of Figs.

12A to 12C ape SRR'BErhay8LkYegobi ned by considering the place in which the
trigger switch 301 is to be disposed, and the 15 direction of the stress

for operating this swrhéhfirst tube body 420 is constituted of a
connection tube part 423 formed of a resin material
provided with a conveyance path 422 for passing dust

20 therein, and a connection tube cover 425 formed of a resin
material to constitute a component arrangement part 424
with this connection tube part 423, and both members are
attached via screws (not shown). The conveyance path 422
is disposed to pass through both ends of the longitudinal

25 direction of the connection tube part. Moreover, in the
component arrangement part 424, a recessed portion is
formed on one side (upper side) of the longitudinal direc-

tion of the connection tube part 423 along the longitudinal



Moreover, in the first enbodi mrent shown in Figs. 9 and 10, by providing the
second tube body 440 with the conponent arrangenent part 424, the third _
connection rod 426 and the connection tube expansion/contracti o? 4W@| sm
20 402 are stored in the cover and the appearance of the connection e
400 is formed to be clear without any reddsses/protrusions so that the

cl eani ng and desi gn properties are enhanced. Furthernore, this space may be
utilized todaFpakaenyhandoither 6PNEGSHHPINGFUPSWEPVES #RS 25 atsardsdutt 500
provi ded a drive notor (not shown) and signal conductors. However, to
reduce the $i8ethist RECESSREcPPER1PBe 400, in the structure shown in Fig.
13, the third 2 4 FFE 2003 - 52 connection rod 426 may be exposed to the
outsi de. For exanpl e, TBfgCOIRONENY AIrangeneat: Pera d¢tewSoPreNddgdcond
tube body 440, showi ng the exanple, In the enbodi nent, the second tube body
440 i s it cYEPI Y iRO P ARACREEA S (YR EX B G 604 CRBF TaF Ei00 BORRARSSPhe out or
peri phery of, .t he_tube. body, so_that. the thi coppnection rod 426 is
attachedgto49%egagige?é&%§v§°&§?9%éfncgﬁpsé?gby ggﬁrSSPPSFgﬁﬁnagPhEhing a
separate adaphenshbRyLaRt AtlohnheBATR 18I 48201804 Baledl BROLhAC hHPE
body, the general-purpose properties w'th t'he conventional product nay
be obtai nedq fAep@r dof oh@nkhar%aaa@m@ﬁ@tPaEtFu94 éﬁ;th@esédgeof the

recesses/ protrusions are reduced, "so that the cleaning an sign

properties gapetebhanagd woiol eohke endmber tak caTRANEBhHce@RoRerb@dysed. In
this case, the third connection rod 426 may be directly 15 attached to the

gui de grooves4a¥tatbedexanthe, coyinetrlion tibeCenpacking/batgapt@vnded with
a wire 459 which can slidably nove in a tube body 458 of a flexible resin

materi allp thechbnasmodOBy thd ghedetheaoenddbT aheé trbed tibi adtaohedctbon rod

426 is reduced and the assenbly 20 properties can be enhanced. Mreover,

Fi gs. 14A t the4bndchentthecslide offiotvhe hiaxdnhasdiecB8dPe i n the connection

t ube expansion) contraction mechani sm 402. Figs. 14A, 14H are parti al

sectional views show f§et FENRECALLSN tyPet REPIBESND/COPETASLHBBAY 440 and a

click part 460 Fig. 1§ .S a %grtial enlaaged,vLeM/of,the fixing structure
M4 Ré

of a.clanpiﬁﬁcb9ﬁé, Fii§. CoRptiidugede . tﬁ&xéPSCE;FEksﬁ?ﬁcture di agr am
o S Craeatably, 3eaanet EoCay gbibanel Rare IRRRSIo o203 1% 1" 1O
15 the conveyance path 422, a second lock switch 431 for
operating the fixing click 428, and a spring 429 for
constantly placing the second lock switch 431 in the fixed
state. For the fixing click 428, the middle of the longi-
tudinal direction is supported in the opening 427 by the
20 rotation shaft, and one end is provided with a click
portion. When the click portion is exposed toward the
conveyance path 422 from the opening 427 and engaged in a
fixing groove 441 disposed at a predetermined interval on
the surface of the second tube body 440, the connection
25 tube expansion/contraction mechanism 402 is placed in the
fixed state. The other end of the fixing click 428 forms

an inclined surface which becomes higher (thicker) toward

the end of the second lock switch 431 on which the surface



di sposed at the predetermned interval on the surface of the second tube
body 440, the fixed state is obtained. 5 According to this structure, the
click part 460 is engaged with the force of the spring 429 (see Fggfﬂg@g
and the fixing groove 441 has a V-shaped _section. Wen a |large forcée
exerted in the |ongitudinal direction of 3Ph& connection tube 400, the

CraaseTen LSl IS0 100, NEE 0 L CAMENSH St o o
1o o, 5yTE0h, AT SR TS S PR e WAL
LS, B8t SRRt U URSSAT Al RO secer
o cker (oGl By nal g SENE 3 PELY T .

gr oove a%p %ﬁfﬁQﬁﬁ@€5%§§%9%a %quwe in the longitudinal direction of the

connection t titonal I'y,” ‘'when the ring 463 is rotated and noved

toward the end, the rey qyRl Raldr Hihd S tHELSRORAIARY i disizde 80 that

the second tube body 440 is held 25 and fixed insidé. Wen the connection

tube expansipGed IGHOR AN PArd02 Nr0\WxRE el iy calGh Jgdibiny e is
enpl oyed, the nechani sm may be provided with a notor 464 so that renote z

~ FES 2003 4394 foapri@tiirthes deainfedtivm Wubd keveand Jsgndirl 300. For
exanple, as shown in Fig. 14C, there may be provided a structure in which a

gear 456 di yresadsion BS 2neticposed nesnel: wheh savigedy pdaE diddposed on t he
peri phery of the
10 abutting on the fixing click 428. Furthermore, the second
lock switch 431 is attached so that it can slide in the
longitudinal direction of the connection tube 400. By this
movement, the click portion of the fixing click 428 is
stored on the side of the component storage part, or
15 protruded toward the conveyance path 422. Moreover, the
spring 429 makes the switch part 43la jut outward via the
opening 430 and constantly maintain the fixed state.
The second lock switch 431 is also provided with
the connection rod attachment part 433 to which one end of
20 the third connection rod 426 is attached. When the connec-
tion rod attachment part 433 receives a force along the
longitudinal direction of the connection tube 400 by the
third connection rod 426, the second lock switch 431 is
pushed to move, to act in the same manner as when the
25 switch part 43la is independently moved/operated and to
operate so that the fixing of the connection tube

expansion/contraction mechanism 402 is released. There-

fore, the connection rod attachment part 433 and the third



5 ring 463. In this structure, a contact point (not shown) contacting when
connected to the connection tube connecting part 305 and the handl e )
connecting part 434 is disposed, for exanple, so that the second qoﬂﬁf @bgn
rod 384 and the third connection rod 426 abut on the contact, & 't @ r
10 obtained, for exanple, fromthe batteP§ storage part 316 may be supplied
by the trigger switch 301 which turns OV OFF the power supply disposed on

t he hand haR@nraestacnVereodes, dey neits Besidngor be NEcg§Sard iyt SRNBGCtedn
supplying the power in the same manner as described above, 15 the

expansi on/ c8Rfr Ba¥i RUSF ORh&aEHnREBEToA Ot @5& 500 thay AdeofdXedasitatse

erformed by the_notor, 464, For exanple, as shown_ i,n Fig. 15A, the first
tube body 436 FElFRSEFd¥dth Che MEVRDEGE 254 TG Tt CYTPRE IR 1285, and

a plate gear, 466 to sh with the gear 4 (gear chani s i s 20 disposed
on the secoﬁ&%rubénb5 S4E@§e3yt§§bﬁﬁfﬁwg h&TPPES, chéﬂig%he§@an8ddrive
the notor. 464, the ex si,.on/ ntraction of .the connection tube 400 may be
under refote control.BﬁﬁlFﬁgngﬁﬁgéthngﬁ ﬁ@gogﬁ@e@5ﬂngbfi88“?&551250 does
not have tot%&eé%%’é egheontyaghed cgﬁlh@ctt'l%ﬁa%p% ﬁ%r@eigra' e sk §kaklon of
the gravity ‘and the f1oor surface. ring the cleaning of "staircases or
cell1ng surbapgna1dh@caRecRlingn peat 18 4PeLioLBadatkliauy kakihe Hing

rel ation, so that the operati on property can be enhanced. In this case,

~t FFg 2003 nhand2e i3pot.he connection tube 400 is expanded/contracted too

early, it is difficult to adapt to a desired length. If too late, the user

becomes irritated. Thamnehdree handllehicdnhlectGng @arfOM8IENanTeYdbe 3606 et ed
at an expansion/ 5 contraction speed at which the user is not irritated,

for exampl ethenconveyange phth “Q@210ssdoamdsl fior at peoltendged shiapet.he
expansi on/ contraction di stance of about 300 mm In this case, the second
t ube body 44riesoverovibyedonineltiimng ftihe hangdeorenastt inge phirts# 3dubadbody
420 is provided with 10 the click part provided with a spring which abuts
on the fixi Afegconneciipn dxdes cogingg tlndp@afdr 388 t $heopr@traded: Bad| i ke
in a stepw se manner, so that the user can recogni ze t he sense of

expansi on/ c4itr 8t L8 CORVENERFS #athhd 220 AFe ANEEK teGd #1469 efay Mo &b es

expanded/ cont r act ed gy repl aci ng. t.he &Pr 464 wi.t.h a _spri
exanpl e, i nPFE 18P di CORRGT S PF

467. For
be RN 1fg BREEL B8 S08P 420 | s
provi ded .w j rad.l .468 Qr. i-d I SPO r al,l el Wiﬁh t he
first tgge E@&%“%%Bgﬁfthgéé'n&ﬁfﬁ%é%§3d§ﬁ2%%&ig°%%o%§§é§%w?3% ghQU|de 20
rod 469 whigh i 5| isdall 4 eddt &3 MLe & o488, odnd slghe spring
467 i s dispose et ween %ﬁ%ﬁgﬁ{de raiﬁ&%§8 an fhgrenﬁgo%oﬁhe gui de rod 469
to act and pUghdskR Gh ddhe Ahdta3s by ithe euhedicraeh tupe Fuixdagrod 469
inserted in the guide rail 468 is constantly pushed out of the guide 25
rail 468. SpeehfEndam B,70t.he second tube body 440 provided with the guide
rod 469 operates to be drawn fromthe first tube body 420, so that the
connecti on tube 400 i $lomeoemeded thEhenef ofe thehercond connecttiion trolde 400
about to extend is 2 ~ FF~ 2003 - 56
20 384 and the end of the third connection rod 426 are inter-
connected by the above-described engagement. Thereby, the
second and third connection rods 384, 426 moving along the
longitudinal direction of the connection tube 400 are
interconnected, and the operation of the trigger switch 301
25 can be transmitted to the connection tube expansion/
contraction mechanism 402. In the embodiment, one support

part is recessed and the other end is protruded in the

support part by which the ends of the second and third



provided with the connection tube expansion/contraction nmechani sm 402 (not
shown), by operating the trigger switch 301 (not shown), the fixed state of
the connection tube is rel eased and can be stretched by the forcd ofFf {8
spring 5 467. Additionally, when the connection tube 400 is contracted, by
pressing the suction unit 500 agai nst 41 surface to be cleaned and
depressing the hand handl e 300, the fixed state nay be obtained again with
the triggerCcHMSFHFDEOAD I, st4tals SuFpatethisq that sthe ieandaassfenbl y
700 to the electric cleaner. main body 100 will next be described with
ref erence te&igpcond and tiird mepneasion g okt Movrrthet 24 rakituran of
attaching the suction assenbly 700 to the electric cleaner main body 100.
In the firsRac QHhRMiREMONIeRt MG thhm endfe] EIREIRNeA D RREES ¢ he
el ectric cleaner, nain body 100 vja the rear roller 1007 di sposed on the
suction unitEERPENFRHLWRILEIMNE %f&?orﬁkiwﬂﬂlﬁz REPTs kP rPThel i r st
t ube boq% ﬁgoeﬁput t Hﬂ%is not Ign1ted. 20 For. exanple, instead of the rear
rol | er 1007-3 % at3HE HrshC PR Y MOt S RRART S5t ot r uded rearward to the
m ddl e of the suctio i 1 h, as .hot h, ends of _.a pipe formed by
bending the pipe in a%ﬂ‘ﬂea%@g%es’ g%gen %%rﬁot%ett}luep%elr&suor atchee, saéraceo%fsposed
on the suct/d i i W ir fixi nmeans 501
S B P AP JPUhe %&E@O@o QB add 1673 1d

di sposed on eaner maln rnatively, e second

tube body 4A0-andkdrie dddypta 1d10Es GOty Y AFiR P byt T I Xi ng
means 3 SR Y A e e ngqfrrg;aér/?s 4061, Pzt

respectivelyi1 TheothideaCnh afhd hexpd istorpb et dn X iedets «/0, 401 is
adj usted by using the expansion/contraction of the connection tube 400, the
first amgl seoxmndcHe xdttghammerst ofbtédillidn and & hes fride ttndh Semkdd Xi ng
means 101, 108 di sposed on the electric cleaner main body 100 are engaged,
and t he sugiramressentd 0 700 funmdik @t ttdehdohdlo suef adeeaift itthesl eaner main
body 100. In this case, there are a nethod of contracting the first and
second fi xi¥RPNRGHEON 7D1be] (EX pan th poant e tien gethestisn 4Ube 48D and
attaching the nmeans to the electric cleaner main body 100, and conversely,

a nmethod ofPREPatRAS ¥he-hbAWeEIeRt RATE IR s ide the theditst cl eaner
Frgs. "16A (e @ants Hde 10 " Seiettie Mihdha Hand fandhe WEEED e oh
08 contect e P55 SPBCAL 6 G A, PGB0 o 16C
198 o for b ek 0 L e body 100, and att achaent o P

recessed portions 15%n kG ascide Hdd! e SR ddpd Wbdpano LQ1, 108
are fornmed on the upper and | ower surfaces of the projected part 158. On
t he other 2orhEntkutd® df rstp il Faeont: 4 iof Y meRls rbilr 41 Fndthie
tuting a dust conveyance path 452, and first and second end
20 members 442 and 443 of resin materials disposed on both
ends of the pipe part 444. The first end member 442 is
disposed so that it can move in the conveyance path 422 of
the first tube body 420, and its peripheral side surface is
attached to be thicker than the pipe part 444, so that it
25 can move in the conveyance path 422 without any air
leakage. Additionally, the first end member 442 is also

provided with a stopper function to prevent the second tube

body 440 from dropping from the conveyance path 422.



connection tube 400 are constituted of protrusions 471, 473 protruded from
the connection tube 400, and attachnent protrusions 4?2, 474 projected from
t he protrusions 471, ~ ~~ FFf~ 2003 - 58 473 in a direction{ifrgeng v)
opposite to each other. According to this structure, first by operating the
hand handl e 300 to slide the first fi)ﬁlﬁf means 470 of the connection tube
400 in the first fixb@g:neans %%i of , 5 the elqﬁﬁrjc cl eaner. mai n body 100
and to engage the fi §9YS Ty TREBIRT P 4t , 1S R 13" HSper at i ng

the trigger swtch 301 tq release the fixing of_ the connection, tube 400,
and by GeprBUAHE (A FEFATES SORPRYRF CE 1R TS M AFHE o ¢ ube

120 b2 ORI SR i R SR
I e N e
108, 40 i I xl : i y

I thah tso déétbé'aﬁﬂgsetf%néo Ay i @%#%ﬁ%qtegﬁgth so that

subsequent|ly the connection t 0O 1sset to the

the fixed sig{dHBYy Hfe OfiEdehs | O LIS f«ﬁbﬂ&’q Brlovdd 1€ 41 in and second

fixing nmeans 101, 108 formed on the electric cleaner main body 100 20 may

sinmply be s{gpiedpi BhelpridedeBsemined Fi Modddrer N tHe Bipdi BRiayd he
recessed portion 161 as the first fixing nmeans 101 is di sposed on 't he upper

surface rearsqiry ofhd heset andy ilse Cteeo@iized byt ddiingnd dunreraflt achnent
recessed portion 25 109 as the second ffixing nmeans 108 is di sposed on the
upper surf aoe edch hkixirertgraows ebhker nmain body 100 in the vertical storage
posture. Furthernore, to secure the engagenent, an attachment recessed
portionl062 is di sposBurthermore F khe 2993 nd 58nd imenber rd&besygd portion 161
on the upper side in the vertical posture, Then, the electric cleaner 1 is
const i t ut edFeDYAMFORRITFE 1R Wifeh | e Ak saly cornnaek ik Pagitt H 3% er ence
to Fig. 16A _5 Accordiqghto Ihhg enbodi prent, the operation cqﬁgrjses first

lifting up ThetRIEIT Uhi 1 Eb0° I a t R haiff HyhdtR SRFLGbId ey
oot 0 LS LLSla L 0% BaE A8 oLy b cmnect \ond e A0
mein 10 body, 100 5 $URSGAUANLY Ve OPERE ) {\Fe UE-¢ T4 MBS ard 4F il Yover
15 443b. Disposed on side surface of the base part 443a is a
recessed component arrangement part 446, in which a suction
unit connecting mechanism 445 is disposed to connect to the
universal connecting part 1500. The upper cover 443b is
attached via screws (not shown) to cover the component
20 arrangement part 446.

The suction unit connecting mechanism 445 is
constituted of a lock switch 447 and a spring 448. For the
lock switch 447, the middle of the longitudinal direction
is rotatably supported by a shaft, and one end is provided

25 with a switch part 447a formed to be exposed from an
opening 449 disposed in the upper cover 443b, and other end
is provided with the fixing click 450. Furthermore, the

fixing click 450 is projected inward by the spring 448 via



t he hand handl e 300 to rel ease the fixing of the connection tube
expansi on/ contracti on nmechani sm 402, and depressing the hand handl e 300, so
that the attachnent protrusion 474 as the second fixing neans 4012§?P 9@
engaged in the 15 attachnment recessed portion 109. Particularly, B3
enbodi ment, by formng the first fixing #Bans 101 of the electric cleaner
mai n body 100 by the r ssed rtion 161, when the hand handle 300 is

depr essed, ?ﬂe°%8P98ﬂ1§gff§€Em fRedrWaddsERTERFE dRS18® thet ABLIBRt cal

storage posture 20 can,receive, a depressing force, so that the operation of
contractingm?ﬂg B3h eé?ﬁoﬁotGBE aeogﬁaﬁ Eagifﬁxﬁg BERAEEr W28 WBBeover, in
Fig. 16C, this. enbodi nent conprises a hi ng. the suction assephly,700 to
the el ect i WNLYERREr SEPREFRIBBaPeTb0L 00t RE bPE SEFEACD UERE SORNGEL1 on

t ube 400 mh%%g tgiﬁ€€Ut to extend. Specifically, the recessed portions 161
provi ded w Phetattachnent recessed portions | 62 described with reference

to Fig. 46H are di spoggd -1 ~ = h pper_and. | ower

si des ofgthe eIectricﬁglggﬁgflﬁggnagggs'1%g9§Fd%ﬁg Gér?Féa ggpg?gbgnposture
as the firstyuppdsgecopdefibXi 10 hen, e usiQps 471
provi ded mﬁt% t he attgcﬁ%%n%ﬂg?g?@ggF6n%y4%géﬁggg§?bgggmeEB%éf2?82 ence to

Fig. 16B arswdtenosed a8 the EbhabtceNdnseanBdabb)i PReNBaNGLA78s #R4 of the
connection tube 400. In this case, an attachment protrusion 472a 1s

di sposed oppeshéetiontbebat tachernt ber a85usten, 4wRieh Lheeprottusbon 471 as
the first fixing neans 470, and further an attachnment protru 10 |ion 162a

i s di sposedwbent bkei ehecttbweclsanerol ibediesesempleqr inhtd ifdivodeayage
with the protrusion 472a. Furthernore, the attaching conprises first
liftinglOp compenentonfoni st508g«i art assemhtly hanBhetBeSmons| i fjnetye
inserting the first fixing means 470 of the 15 connection tube 400 in the
recessed poffPeRinentassineefthetlengthgofiebhe gonnectioe tiuket40¢ caraner
mai n body 100, the attachnent protrusion _472a in the

at t achment P%c%@ggﬂggg? %gﬁ R¥20PeEabeRe of Ae phand bandde Pbsebently, the
300 1o rel cLeRetReSt ERREERTenton FERE! 600 Stk RS anavareLoni TR |
ne the seconetdERa cBaetRet R r RS SREERFRd Vi thORECEA e Y e PR tag 0q T
body 1007 an RrTFREE0) ALK MOnERYE, £ 089, ShbodfnEher RS FoRdbh o' "
attachnment s@es€ p@éah@noé%ea@@nﬁé@t%ﬁaeﬁny@nzogrﬁra'ﬂ; aséJangf the

first fixing neans 101, 470, and the attachnent 2 F FR2003 - 6

recessed pothéOoNad®Zhandléheoa) tehDENEhOr RAKEShANATL 2306 4he €leond fixing
nmeans 108, 401 are engaged. In this state, the connection tube

expansi on/ coonnection telsdaddncdiZbe ssgparatednso thet ftkedssdorige
Additionally, the
property can be enhanced.

20 The method of operating the electric cleaner 1 of
the embodiment will next be described in further detail
with reference to Figs. 1, 2 and 11A to 11C. Figs. 11A to
11C are operation explanatory views in which the cleaning
posture is changed to the storage posture.

25 In Fig. 2, for the electric cleaner 1 of the
embodiment, when the user holds the hand handle 300 in the

standing posture, various operations can be performed. For

example, in the embodiment, the user holding the hand



5 attachnent protrusion 472 of the first fixing nmeans 470 perforns
positioning and prevents dislocation when the hand handl e 300 i s JpufgEeshir-
Mor eover, the fixing groove 441 di sposed on the second tube body 440 1S not
placed in the fixed state when 10 the protrusion 471 is inserted in the
recessed portion 161 as the second fixTnﬁOnEans 108, 401. The interval of
the fixing groove 441 is adjusted so_that when the hand handle is pulled

up, the attBeRteRt 3PP otFEeieRtans/heldsghBedhpRdifePatt adPdeand rBeBesed
portion 162_to obtai tgf féﬁ d, 15 itgte. According to the structure, since
the connect FBf PﬁB& 566 € §ab@dv o3 4EeFb18PehOnBPiesFRRsSBEE#RRN t he
first fixin a 8 101 agﬁ %helsecond fixi g neags 108 of the_electric.

cl eaner nai n%ﬁd@ Q00°%i Fhathe ??P%ng?ﬁpng nBERECHRBA okl fh¥1d8cond fi xi ng

108, | i be 20.ffixed. As d ibed ab inth

embodi ment SHESRCHRhERE 2185 88t e FRan cBARECT DAt DB HDbS CARSF1 r#y be

hel d h j . j i i an/ ti b
the oper i 5 of RS FafArRY L 8o MeAthe R wrhcer TREAF BRer “ROLIEE "
verti cal StP@@ﬂeai?&séUffoﬁ@”_r@flgPV?@oU'@hi@ﬁﬁ@%?gfﬂﬁéﬂ%ﬁr%ﬁgibg {Rg sane

manner as in the first enbodi nent. Mbreover, € enbodri nent ,

since the engagereoh fhetRendi hehdiéXs 08, "BAGSebvEr, 108ei 81ecricF F ~ 2003
- 62 not influenced by the structure of the suction unit 500, t%e suction

assenbly 7081 e8mbr nedii bbdyaldousasUséi @Pawii hfid SPEn Cba bERLENPLOYESH SO
that the general - purpose properties are superior. 5 Additionally, also in

t he enbodi neose »Y0dcsposctad tdetsechand| hekdsai seh. 403 in the sane manner
as the first enbodi nent, the user can take a stooping posture to directly
hand- hol® the first alereevend bybewbstieg #R26, handlgopatiat3@hefoper ati on
can be performed. 10 (other Application Exanples of First Enbodi nent) The
el ectric clERfROVREReRt refiutks Yhediregubpry bhetsectien' wnit 0P nis posture
in the cleaninﬁ gperation has been descri bed based on sone nodes for
carrying outU¥Ped ptRsRATOFAIRFE I Bhth pthe t Feiet #pgeangle atand ote enbodi 15

nent, and the present.inventi js.not limted to,the, enbodi nent. For
exanpl e, th%uﬂgh%nﬁﬁﬁﬁ? ) ﬁ@g bR ML r el R hED WE5®: i n whi ch

%?%,hsS§°Bﬂtﬁ¥€l§tE%fﬁ%}ﬁ?éﬁ%[%%ﬁ?%%gf ff%%éi‘éﬁd?‘é‘n%ﬁ‘ats@%@iéﬁw%ﬁt—’ﬁeﬂ:"y
_ _ _ ) _ .
Second Tube Pacy 358 reg AT ag T TS Bee rorbeD, hESRslal o P dle e "¢

di sposi ng té\?cif@ﬁﬂﬁé‘ﬂﬁ%o@?“ﬂd) €0 Pok L+ 8025 ahb emb HREr DL By PRI e hd N 2

25 V-shape, so that the bent portion is directly held. Furthernore, 1n the
enbodi nent ,whdel handa heatll e BROtrDS ddee foppeehé orot sPEndWBpo@¥F£ion of

di sconnectably connected, but they may integrally be forned. Such

the hand handle 300 centering on the central axis Al of the
connection tube 400, the suction hose 200 operates so as to

20 Dbe constantly positioned below the hand handle 300. Even
when the user twists the handle part 302, the suction hose
200 fails to be lifted up. Therefore, the load applied to
the hand can be reduced. Moreover, for the rotating
operation of the hand handle 300, even when the electric

25 cleaner main body 100 is drawn/run, or even when the hand
handle 300 is rapidly moved, the rotating operation
provides a buffer action, so that the load applied to the

hand can be lightened.



- 63 2 4 F E B 2443 integration can reduce the nunber of conponents and
can achi eve inexpensive manufacture. Mreover, in the enbodinment, the hand
handl e 300 is provided with the trigger switch 301, but the tr|g&é%FE32m3
switch 301 may be di sposed on the upper end of the connection tube 400. In
this case, since the expansion/ contract#én=fixing mechani smcan be
intensively constituted in the connection tube 400, the nunber of
conmponents is reduced,Fu&'ﬁéPeéB@Feaaﬁnbéhlee&ﬁ\@@d.mm&b irt bdnéhwlg,ttmgn?ﬁlet hﬁ 18
connection tube_ 400 enploying this structure can be attached to other han
handl es, th a&éﬁ@r@ﬁfgﬁﬁgﬁs %pP8p§P8F§§Saaﬁh§es&@ﬁﬂ@@e@@lmb#€GWEd90mn t he

nbodi t, th ti [ d 0Q can be rotated by _the tw sting
operati on of PnBeLE WiaRd FnaPE hod o AeGREeSact AOAGRORA3d0, Bt the

. e an . . it i ded with the fi fixi
means 0L TRGFANG: SMeeveRoihioiARt BITERALOBY B GG8 ROCH Lohe SBuivaid onal -
. : di i the first
fixing 20 mESnShE0TaBE FHEeB5AAL, Aok "EuBBC KBRS EERon hﬁ%ewd%;ﬁbk? .
' b L .\ t _being.in enced by
the mode of [ Reread: Tantie £ Boo L heoEubRaoh Blatiand) barob 1pes 88 chow o

second embodpManha2¢6R GhRg 2§dHQt?B§ﬁgigse@ e!@¥8ﬂ&iign9F%g§§_%%g%£d 20

are appearance perspective views o fectric cl eaner, § 21

are eXp!anaéaezibhewaief5@@neaﬁtbenP§Eeba oh BofitQehandkf 2R gagyction
hose, Figs. 22 and 23 are explanatory views
surface and moved in the V2 direction.

10 A method of storing the electric cleaner 1 will
be described with reference to Figs. 1 and 11A to 1l1C.
Here, Figs. 11A to 11C are explanatory views showing the
process of changing the electric cleaner main body 100 from
the cleaning posture to the vertical storage posture.

15 First, Fig. 11A shows a transverse posture in which the
electric cleaner main body 100 is supported by the moving
means 102. The process of changing this state to the
vertical storage posture will be described. To change the
state of Fig. 11A to the vertical storage posture, by

20 manually holding the hand handle 300, or the hand handle
300 and connection tube 400, the suction unit 500 is
raised, and the first fixing means 501 of the raised
suction unit 500 and the first fixing means 101 of the
electric cleaner main body 100 are interconnected. 1In this

25 case, since the suction unit 500 is provided with the first
rotating part 1503 in the vicinity of the gravity center

position Gl of the suction main body 1000, its bottom

surface can be placed parallel (substantially parallel)



2 4 FE Q2003 - 64 show ng attachnment of the connection tube to the
subhandl e, Figs. 24A and 24B are explanatory views of connection tubsrg 203
position hol di ng nmeans, and Figs. 25A to 25C are explanatory views of use
states. 5 First, the general structure of the electric cleaner according to
the enbodinent will first be described vwizh reference to Figs. 17 and 18.
Fig. 17 is an appearance view show ng the vertical storage posture of the
el ectric clviddertheyiniFare I8 ke clrangrect i TheXg ¥ ehoWi e gradr t¥el etal

cl eaning posture. In Figs. 17, 18, an electric cleaner generically denoted
wi th nunmer al 007 cohpiie sl gt of BEiRg dneAkanzll mah e ddineoted ovewrRied with a
mechani sm (not shown) for sucking dust intgo a dust collecting chanber, such
as a bl owerthey USPE MR A Pt hard Handier3 Qs erddditonal the
sub-handl e part) 600 attached to a hose attachin art. 101 of the electric
ol oaner  maiTHREIDECHE (TRxH B ol U0t Horf HERSSBPhavh LR Lridh e t ached

to the sub-handl e 600 and connected to e b] oywer: a hand hand] e 300

Lt hered PSRy Tl brettettrd MR HA e s U e AT Pdb ¢ he
bl ower; a qgﬂ§ctiqg tupg 400.fttach dto tge.hqu.haqgge %Qot:n connect ed
to the suct ’no%té Zlb'f)e ante B RTT o Thi R SSJO‘?JI M hed TR cokhect i on

t ube 400 ; t i 400. i t,
e sub- handT e 600 1 S br B Ueat G {4 i b Doy AT el gk MEEHAn S 610'for
attachnment i@ hes eliget#{i L€l £BNERg RédndOdy1 100, a hose attaching

mechani sm 620 for attaching the sucCtion hose 200, a dust 2 4 FFR 2003 -

65 passage 630 for opgwrectimothdeserestire &f eEeremBodihesky, 1 and t he
suction hose 200, a connection tube attachi ng mechani sm 640 for hol ding the

connecti®n bBatheor 0dur fdtle 2o hatitk es et 1oHGIn fOr5hecars e tivat@l Tel heith

sub- handl e 600, so 5 that a general electric cleaner can be constituted as
the el ectrithel 2anfacd supss i oleamedt oo agrehamee ctony dyamdeipy goevperxtsy For
exanple, this enbodinment is provided with running neans 102, and in the

cl eani ng poghen etbhoswctirniouriy. 508 iheoricavikaisedinf pomt tlee ssicxfage hose

200 attached to the host attaching part 101 is possible. This cleaning
post ure cartdPehaiepred ARfcadR2iE | Rhiced prke YR teHefage vk ?Et he hose
attaching part

101 i iti d h i Fig. 17, i h
Pt NG ve e aBed neand o SRRGICE S, NERAT TG ETORET I et (Ble i on o
that th t d i t I i
ol caner13 SihetEeift e ohinr R X RS R RIRETTOL o0 1 ol il i1
the cl eani i n_Fi | i i dy 20
100 and ¢ e WEERSE Eud WU Ing Propcect (ol B (Sonfecllisl dB Mool fre
the dust passage F3PingomddlRd 188, df,@w, ”ghé 2 PY110E S86taPE dose RO s

possi bl e. Mreover, 1 n the sub-handle 600, the handl e part 660 is di sposed

to be proj egies t@%%éé\eé@@rﬁ%ﬁaﬂéﬁénposﬁ‘é‘feeerh{SI@f0§.§mc85t1§é1€ tip end
of the electric cleaner main body 100 provi ded the hose attaching part 101

is easily redoseenvicénaheshettbre prit 560 has athepywsadippscénver from a
position close to the floor surface by using a rear end of the electric
cl eaner20 position Gl in front, the front part of the suction unit
500 is lowered while the suction unit 500 is lifted up.
However, the front part of the suction unit 500 may be
lifted up, and the gravity center position Gl of the
suction main body 1000 may rather be disposed behind the
25 first rotating part 1503 from the horizontal position so
that the rear roller 1007 is projected downward.

Additionally, according to the embodiment, the

user connects the first fixing means 101, 501 in the



2 4 FEa 2003 - 66 nmain body 100 supported by the running neans 102 as a
support so that the cleaning posture can easily be changed to the vertical
storage posture. Moreover, the handl e part 660 is provided on on&‘BFﬂmﬂm3

wi th the dust passage 630 and on the other end with the connection tube
attachi ng mechani sm 640 of the connectoA3tabe 400. By this structure, in
the vertical storage pastuyre, since the connection tube_attachi ng nechani sm
640 is posiPP&ﬁé&lﬁawgﬁdFlﬁhe1&@VaEHPﬁ§eﬁaFPE4@fnéi§aa§é& 8R01dowRward
connection Egbe 4?3 cin easi |y bi t.tached to _the connectign tube attaching
nechani sm 620°P9 tHE vPESH uSerestdPgnet Eher Ferpsreionntukps400

420, "t he. 15 BoRRGEE GG GRE 460 U SrPuEDll B3 ThepelekparBashErRer |
ible, . [ : is _di b he fi b
body 420, VEPaBy PtV AE: 38R, FReD ks, B rBer hORE B arRhRRoknBaE 0 ot tno
. the . f8ing2E40
Cloaner ai SeIGRany 280" HRRRAS, A PRoOrer PEcARTEpoMLEETs0dPar B  he

connection tuhe 49Q E%a@bt@%Q%@egggﬁ4gg§.fg§%tr%ﬁdc ﬁ?@ﬁ@rggkgsgggytﬁgo'

Furthernore, in the connection~tu e éonnectron tu

expansi on/ caahtatkhnaneMebaRLMWAPE it 2akBr Kkded  whitbh1askgek aeChani sm
and the hand handle 300 is provided with a trigger switch 301 gs operating

means for rebsaaregiangnlienkiche baekl sakraeehari efe Ehecebyc &iBgRerhe
expansi on/ contraction of the connection tube 400 can be 2 4 FEIN 1003 -

67 adj ust etaliy bbdyopeonatbanthke shdehafidaRaegheaug@Opakrt 1b#2)vebtit§abn
storage posture of the electric cleaner nmain body 100, the trigger switch
301 is dPer dhedsuyfpedute beeclleagped ef shewnomneEtigonliabe 400 so that the
connection 5 tube 400 can be attached to ride over the el ectric cleaner
mai n body 100. MoreovBPreyhéncshiaecembadinpetat wathi hhendehaassimg40 is
provided with neans for hol ding the connection state with the attaching
part 401 ofOPﬁéaééﬁﬂeeﬁiBhetaagd4bendie ¥R8/nhbhei FetALARY BAFtbe hel d as

the m ninum,function tq a _degree,such _that the vertical storage posture is
naintained,18F°ﬁﬁﬁrPFFa1§nb§gﬁeg&?s§cEéFaPﬂngBHFh 0LnbBERHBRL tOi RERRE

a0 PO BuekEbEa, uRaE, oo le HRL L RaTT S Ry "s O SR LC, , 1,
Comnec, 4 oL BLERIT 86,0l ER0SEaTRL 00RO b0 LABRTUON SR, (e
connection tdhe AQPrabe tAEMBAetrieSkNeahBf hhiftHOGyaDEoSt rah8-8byt he
contact surface are 20 utilized, the connected state Ys nalntalneg Yh an
obliquely the user can omit the process of operating the windup
switch.
Moreover, in this embodiment, since the gravity
20 center position Gl of the electric cleaner main body 100 is
moved rearward by the windup operation of such power cord,
or the first fixing means 101 is disposed in the vicinity
of the rotating axis Bl of the large wheels 103, further
the large wheel 103 has a large diameter, or the depressing
25 operation comprises pressing downward toward the oblique
rear direction from the front upper direction, the electric
cleaner main body 100 can easily change the posture in its

fixed position.



drawn state, and the friction coefficient of the contact surface is set so
that the connected state is released by the force to |ift upward the B}
el ectric cleaner main body 100. Additionally, the | ock mechani sm pro i?ed
with the 25 above-described conditions nay be di sposed. These &dhgﬁ%&@

solving neans will be described later 1 f4etail. As described above,
according to the enbadi nent, Qg connectjing the electric cleaner main body
100 and the 2 4 FREVDEEmOYes the P ot e BORNTi k0t he SR Handl e

000, e Yerdhtele of AR R ELLE SESLL LR, 20 S NErLl gl o o coe
I i,n bady. 100 d t ti b 400 diyjd hel d

c eaner ., o 400 0% 41 SRS Yhe 53001 A e AELlE o o
Lo ARG REL PP LS U IR O A Y L0, N0 e

660 whil e maintail ni ng the postur eby; "SI to the

ti th i t t t
ni 1 of Thd gt i oS SRR T DR R eRT e (I Pl

right wei ght, fial anee; whem dobgl £ SaneEn 18 RO & Haf P60 | s
enhanced anda]tgﬁée conveyance pr OB%F%% can be en%gn%:%&) rebvare*‘r?cf lfn t he
embodi ment , rothedk {1e @Y It eidper! ffitde FdLANEKe 1fifed iddHk U via the hand
handl e 300, the connection tube attachi ng nechani sm 640 and the attaching

part 401 arspbthenpageThersordial the eommection vibé heohans dreniensd0 and
t he connection tube 400 does not have to be unnecessarily firm

Furt her nor esh iheentlidnet cipparerswst @0 3Ehtd ipnel Yed i f tBidexgby f heince the
above-descri bed connection is rel eased. Therefore, the breakage of the
devi ce By drappiag arid tthe edperat tor| ammerodpexat el ylgrewgiomied he
connecting part of the hand handl e 300 and the connection tube 400 can be
prevent ed ilmandhditels ZaR0riderie 1seh- t he enbodi nent, the connection of
t he connection tube attachi ng nmechani sm 640 and the attaching part 401 are

not rel eased even if NOSPH%r dBY i HietBeh deRELS BNUIRRFIAN ehehRer

1y haqlds.th ~ F E B Z00 - 69 hand] e 30 d
or "push t o Btk HARAEH 401 The CLERSER B T SRATSREoR e d e o
S i ficall i i tical st i i nt ai ned
oy the. movidie ey SRFE P Ve SRS o8 hES IR Hfhd IR 021 °
surface dn 4fe yerddical Q8 bafll EpOSeRpnfdie back surface

@%@apPgﬁé% ;
of the electric cleaner maln body 100. reovers, since fﬁe connecting tube

400 is att acdipdh fbud dfePVeEs iR ShEEIE1idn £ R84t IR Mnd10E Yp A druslibd he
el ectric cleaner 1 of the vertical storage posture is inclined via the

movi ng neang] 0lQZs tithe aSeoidier i ethPaidadd X 0 tdiDsboHEed e ofrsd rusked by the
suction unit 500 attached to the connection tube 400, so that the electric
cl eaner maiendooly U Chrstetshwposdyds 20 nps yidyetbed novi tige rearessci-b 102,
Therefore, the electric cleaner 1 of the oblique posture can be noved by
usi ng the mentpgeressed POXEon hk0haarl thedsecand. fixing means 108 of

20 the electric cleaner main body 100 positioned upward in the
vertical storage posture.

When the connection tube 400 is depressed
straight toward the oblique rear lower part, the attachment
protrusion 410 necessarily reaches the attachment recessed

25 portion 109. As seen from the user, the attachment protru-
sion 410 is largely projected, and the attachment recessed
portion 109 is disposed on the upper end. Therefore, the

positional relation of the attachment protrusion 410 and



Addi tionally, since the hand handle 300 is fixed on the upper end of the
vertical storage posture, the hand 20 handle 300 in this high position is
held, and the electric cleaner 1 fixed in the vertical storage po$thtBeiBan
easily be noved by using the running neans 102 via the handle. Furthernore,
in the enmbodi ment, since the subhandl e 830 s detachably attached between

t he suction hose 25 200 and the electric cleaner main body 100, the

el ectric cle¥hatRPuent FCeIRAROENP R oL \ERHE & 1 ¥ik® can easily
be provided without |argely changing the structure of the conventjonal

el ectric clGdHegkrmed, apdithe e DbreovidRC Limettede 1AGRR R R e

connection tube 400 can easily be shortened wth the operatiopn of the hand
hand! 6. 300 WIFR A CERaTDr St oS Rect 1o Hatn A f0 X FiAed daaid

crbod ment X HUth SR ERoR T nfte o igeT ST R0 e et T S

embodin | | ot 1. s

Stor age and Al e TRt Ul T et TR B 1 B s o
inplify t f i it A t Lan: di f+f f th

crbod! mant Shovh T Bro THE LS (nife PN T SR A ATRA o the

electric clepper MRbfebpdy #001 S Y ideshls Ny ehisle Goldesd | 11p fianber

having therein a 15 di sposabl e dust collecting bag, and a pair ar ge

wheel s 104 aayek el Wt oved $&l padiaete 105 onsh i hE eLdvier ptt b fegiss 102,
whi ch can be noved via the suction hose 200. In the usual cleaning

(running) pasdaner idesyposdrited imstalpeir |ohd dmek wieklorids and ehesur f ace
to be cleaned with the 20 | arge wheels 104 and the universal wheel 105 is
t aken. IMhe aitsxthment|marerusiom 4Hollyd b oedpon sese theck surface
upper part of the electric cleaner main body 100 and the
hand handle 300 is disposed on the upper end part of the
cleaner.
According to the vertical storage posture, since
15 the installation area can be reduced in the installed
state, the electric cleaner 1 comprising a plurality of
components of miscellaneous shapes can be stored in the
assembled state ready for use, without occupying a large
space in the gap of furniture or the corner of a room.
20 Moreover, in the vertical storage posture, since the
suction unit assembly 700 constituted of the hand handle
300, connection tube 400 and suction unit 500 is fixed/
supported on the electric cleaner main body 100 by the
first and second fixing means 501, 101, 108, 401, the
25 electric cleaner 1 of the vertical storage posture can be
lifted up or moved by the hand handle 300 disposed on the

upper end.

For example, during cleaning, the user holds the



dust coll ecting chanber on one end of the |ongitudinal direction, and an
electric blower and a cord reel part (not shown) on the other end. B
Furthernore, the universal wheel 25 105 is di sposed bel ow t he dust
col l ecting chanber, and a pair of |arge wheels 104 are disposed bhFEpQ@3
sides of the electric blower or the cordeel. Nbreover t he hose attaching

part 101 dlrected in the horizontal direction E B 203 - 71 al ong
t he | ongi tJtﬁ‘WaI Rt tIbh 1 Hatey c;rﬂ-ﬁqtélﬁérﬁp%fe]t%q%gﬁ]t%ﬁﬁ%l

di rection. over, the pair of |arge wheels 104 e d| osed on the other
end of the9 & VRTCah reQyate BITHIES 4&ﬁﬁﬁﬁ NPT tH the 5

hose attachi.n art 101 ed thereon, and in talll fs 1043 on the
peri phery B‘Thegﬁg) \/Sﬂ'eaetf %Ap%ﬁténtﬁs 3%6 %’ nge ngté)cﬁ{“ﬁfe b%ﬁ om
surface an ck surf t he, ot her, end 1 ectric cleaner mai n
ody 100 AL IERTT A i @ TR ie The' %ﬁ"rei 1 35 i
centerl Hﬂﬁ,cgtatlon axis Bl of the |arge wheel 104 the electric

cl eaner naln b 00 can be changed frontthe cl eani ng posture supported by

the pair of Iarge whag] é@ﬂEﬁﬁwb giggﬁ éé§% dical
storage posture of the ver posrtron |n3§%| ose at ac 15 i ng

part 101 i sidlifpotiamd Ny ihene Hdd@ nHdBeti @n sd ntidte M tdrdd e sior age

posture, the electric cleaner main body 10d is stably supported by the pair

of |arge whaedsnekOmaand ddwy angh tihe d@hdaida 338 digdiasesk amtde back

surface upper part of the electric cleaner main 20 body | 00. reover, for
the el ectrivhedleand3 hend baty dlEhndy isnadena ngid thddigid eandle side of
the end of the longitudinal direction in which the |arge wheels 104 are
arranged) t300 as angeimenttisparleair ideledamdr il ddmvers dnd tdenaved reel
part disposed inside is secured. Addition 25 ally, since the upper surface
of the el etk twearhaelhaiunmiony. 100 is inclined fromthe high end of the
| ongi tudi nal direction toward the other end, the running property and
conpact structure ar SRRIHEVRALLY, Xhe anygnfsional electric cleaner 1

can take the vertical storage posture, but the fixing means
disposed on the connection tube 400 is just hooked onto the

15 electric cleaner 1 to such a degree that the connection
tube 400 maintains its vertical posture with respect to the
electric cleaner main body 100. When the hand handle 300
is pulled, the connection tube 400 is separated from the
electric cleaner 1. Therefore, in the conventional art,

20 when the electric cleaner 1 of the storage state is moved,
it has to be held with the handle disposed on the electric
cleaner main body 100, such as the first rising/setting
handle 136. In this case, the user has to change the
standing posture to the stooped posture and hold the handle

25 of the electric cleaner 1.

In this embodiment, however, since the connection
tube 400 is fixed to the electric cleaner main body 100,

the electric cleaner 1 can be moved via the hand handle 300



- 72 Moreover, a main handle part 107 by which the cl eaner can be
transported while maintaining the trans versely |long cleaning posture is.
di sposed on the upper surface of the electric cleaner nain body 13@. FEB03
main 5 handl e part 107 can be rotated cepjering on the rotation axis 108
di sposed above the gravity center position Gl of the electric cleaner main

Zﬁﬂﬁgé?ﬂ%a? iS85 &l 1R TPPRE b o nERE: SRMeRE L PRr 8RBT Gi o mans
upper sur A Bei R hinde LS, AARTRRATe OB S8)01ERbbRRPRaGy 100

inth | | Thy j b § LLPP; j 140
T R R e T L e S

tube 400 fromheht mﬂ?é%gg&%‘ g%%ggcvﬁétgaekufé%eaﬁ Ehat Etaﬁ?gﬂjgs di sposed

on the outer surface o cl eaner mai n body 100 s
posi tiongd bhetpy-&he connection tube attachi ng mechani sm 640 in the
vertical storage posture. 20 Moreover, the operation control of the

el ectric cleaner mai nubpeyvdBs? wﬁeﬁeeieam@ﬂ%bystﬁérf@fméaeﬂnr@uer ecei vi ng
part 109 di sposed on the upper surface of the electric cleaner main body

100 in resppnégeterimige@peseitotnsi gnel useanspetiedsftRen thegdand handl e
300. 25 The sub-handle 600 is provided with a function for attaching the

sub- handl e §00t¢lh 30k @iepbsed chetherhand nhdndye 1900 o fharéase the
attaching the suction hose 200 to the sub-handle 600, a function for
connecti ng fheed GorreFE»RODBbe 400, and pulls up the hand handle 300
10 as it is, so that the second fixing means can be dis-
connected. Additionally, by further pulling up the hand
handle 300 and releasing the trigger switch 301 while the
length of the connection tube 400 is set to the arbitrary
length, the length of the connection tube 400 is again
15 fixed. By further pulling up the hand handle 300, the
first fixing means 501, 101 are rotated centering on the
rotation axis Bl of the large wheels 103, so that the
vertical storage posture of the electric cleaner main body
100 can be changed to the transverse cleaning posture
20 supported by the running means 102. Since the operation of
changing the cleaning posture releases the connection of
the first fixing means 501, 101, the user can install the
suction unit 500 on the surface to be cleaned.
Subsequently, by pulling out the power cord and plugging in
25 a household plug socket, a state ready for starting
cleaning can be obtained.

As described above, according to the embodiment,

since the user can control most operations with the hand



- 73 electric cleaner main body 100 and the suction hose 200, a function
for holding the connection tube 400, and a handl e function for the user to
hold this sub-handl e 600. In this enbodi ment, the appearance stZudckRb80jof 5
t he sub-handl e 600 conprises a tubul ar pjpe structure nmenber 601 for
connecting the electric cleaner main bbd% 100 and the suction hose 200, a
connecti on .t ube, at hi ng_nenber 602 di sposed rall] e jth the pjpe
structure HEH%§+66%q§ éﬁékﬁ%ggoﬁ%e%tB?s€€§0?0§8€%n%%%{i%betﬂBeEﬁﬁhgﬁﬁion 10
tube attaching .structLre nber,_ 602 o the pipe structure nenber 601, and a
sub connect%ﬁgé%%,p%5§°¥%%§el?dﬁpes?#%%%h?% SHLTS abRe pRBGF ¥ with a

605 ] i h ] - b t 604 i Lt d th
Sl de 15 of "orerafe tht ELREELE ol oEndh iy S ORRTE Eir Rl P RRE ARkt Dr 605
; > canet. SIS . ot or o
and the. comeition Tuan ot ah o tag RS EhEET od Al A G EE e 2
thickness syshisd heh tHe bisek &9%19éi@séﬁec£rﬁr@§rfi§?éeﬁéd?0 | east the

t hrough space 605 part is subjected to surface treatnent such as roundi ng

off the corners so thef dd\erssgerihashdOehised imén©f @'ﬁéf%%@ g€isyen when
hol di ng these two structure nmenbers. In the sub-handle 0, the pipe
structure neetiesd 2Bs 6dt coiwitédil esFéheetiunpl PASSIRGeuSSH, mifer 4eé na body
attachi ng nechani sm 610 is di sposed on one end, the hose attaching

mechani sm &2fooping sposerrentd hehatdertiondel éder onebsineon habe wédy@chi ng
structure nenber 602 is provided 24 FERZ2003 - 74 wth the connection
t ube attachli®y okcthhei clednng gras timee ned ntlve et rab0Stosage ovi ded with

t he handl e part 660. Moreover, in the enbodinment, the hose attaching
mechani 59 629B Y aren t HereieX orare Hove attachment phittimg 105 ttmtdxdwe 5
connection fube attaching structure nenber 602 is upward in the cleaning

posture, anth atHMoRPHHHFRET nif hardT 2NRRCt Hhe At arhmerte DHEEiRg at t ached
ber can_10: G 1 9 e CRAARY | STk MR it Te 18 wEiie RIS 60D or the
Chown i n FiS S4Ea  pefiilqY SHBCe i PSS oA TR oY 0 cover

n the vertiglsSUHAIRRO UL il Wodned o GHE | o) S0 RAR dhdody 100

and the connection tube are connecte ongi t udi nal” ditections

are subss anddddy Parald Heaid MEaCh @8 hedy Bd@onfectdls, © 14,01t ube

400 is substantially placed in the vertical posture, the stability of the

vertical stiieges@osian ecdie 20 odwpieg, pahtde distdl bttt Bp PeamE@n be
reduced. For the electric cleaner main body 100 of the enbodi nent, the

bot t om sur faoe sdcdi Badctswicta eheroxratie brodya diiflempr of/i thechgyi 105 tdee
moving nmeans 102 is substantially flat (substantially straight as seen from
the side fdedt el variivalupiarage ferstwrfe i Blerkéctriearimans n body
100 is constituted of an inclined surface so that the side of the large
wheel s 104 B&1R hedkerl Shdrahd g ighanmrdi th the Heaning RMMEpart 101

dispos%ﬂ)thereon is t%Pq{ed. reover, ) . )
A escribed above, in this embodiment, the user

can select two operations. One operation comprises

manually operating the trigger switch 301 and the attach-

ment fitting 105 directly. The other operation comprises

indirectly performing the operation via the hand handle
25 300. The two operations can be selected by the user’s

desire.



2 ~t FFA 2003 - 75 in the electric cleaner main body 100, to reduce the
falling during running, the hose attaching part 101 is attached in a | ow_
position. Therefore, there is formed a wi de space between 5 the XcloRRR#] on
tube 400 and the hose attaching part 101 ich are substantially vertically
to ride over the electric cleaner main bb y-100. In the enbodinent, this
space is uti]Jized to range t he_sub-phandl e 600, . The_pgsition in which this
sub- handl e G%BOFEeHiE%%ggﬂﬂﬁggaﬁgvguﬁgl?ﬂe£§?§WP%¥ egnFéFstosition of the
el ectric cl gﬂer.l o{ the vertical storage posture, in the m ddl e between
the electri ?%ﬁﬂ%? fai n body 100 as a main device and the connection tube
400 connected to the hand| 0 d th uctLon_ uni a is the
SRR R N R N

upper position in whi'c SEer can easrty perro n

Sub- handl e Bobt BER BE . SakCr ot L ERTFEEDehIE PRELSRE PR ST el 1 o

necessary | gpglh ¢85 b5 dhePaspdngeiLlaty ! BEUSERo! YL RghUS the el ectric

20 cl eaner e vertical orage posture. Furthernore, 1n the

enbodi ment, nb8gagiemHa08! £n808ohAeBE P¥hIEdLY ERphNEiSHPCc6ARPEEE PER 604 tO
mai ntain the strength, but when the sub-handle 600 is formed of a netal

material orgyhechi keéchhhesmubsgopneeher nffd Hara180800e8Hd2BhEO be
necessarily di sposed. Mreover, in the enbodi nent, the connection tube 400

is held in achAnbstaohi Bibg ¥fkphhedbnpeshtfectboh fhrRingrmecRAnpomtage does
not need to be strictly assuned. For z ~ Fe 003 - 76 exanple, in the
verti cal stofatkeposhneetivhetubbe4sOcti Paguni2A508 di spherdthbel ow t he
connection tube 400 deviates apart fromthe electric cleaner main body 100
to provifle neechanhsmcdiagranbefathachingt sembedimenhenBig. 602Bwishaan 5
angl e so that the hand handl e 300 is positioned above the electric cleaner
mai n body 190hemabigepechanismodiaerp®svherd thenbréggenbsyisehpdfi elis
Additionalla, during,nmovenent by the hand handl e 300, since an angl e of

i nclining tA:SEPEedrik ERgaNeFiRdrN 86dyhe0BPRER BérteﬁﬁcEB? ¥PRt19f| oad of

th h i t hand. h | 300 d S t he. ti h
500 the hahienEAtATeS80rt AB%e oERboekane LEpeEaBond e nabetAELBH BT B00"
bst ial l i t i i . W f
2 Er ot Saha! LAn PENED L 9co0Dt £k ohLhly L0055 E5ERh Dodu e i o1 oree

ehegt§

accordi pg tenthens ERENLe FhE. iC a i | rovided with a
function of contro???ﬂg thefogggatlon o% ?ﬁggeﬁg%F%%gig eaner mai n body 20

100 and noving the el @gerke€rgbeaper ofbtRebedyt 16R &QQeﬁbi%n¢DbOBf0{he
controlling the novenent of the suction unit 500 via the hand handl e 300,

and a functembodiménki hg notr tlirasedagtbhehaxpansths/ €onst asmbodinént he
connection tube 400. Therefore, the user holding the hand handle 300 in
shown in Fig. 12A as long as the hand handle 300 and the
connection tube 400 provided with a expanding/contracting
20 function can be detached, and further the connection tube
400 can be expanded/contracted by the operation of the
trigger switch 301 disposed on the hand handle 300.
For example, when the trigger switch 301 is
disposed below the handle part 302, the operation is
25 performed with the index finger. Therefore, when the
trigger switch 301 is structured to be pulled up as shown

in Figs. 12A and 12C, the operation can easily be

performed.



25 the standing posture can performthe operation control, cleaning and
storage without largely changing the attitude. Addltlonally since the hand
handl e 300 is disposed and held in the uppernost part in the ve th kKRR 2003 2 ~
FE8 2003 _ 77 _ storage posture, the cleaner can be noved by the hand

handl e 300 still in the verti cal storage5%03ture The concrete structure of
the sub-handle will next % described in further detail with reference to
Figs. 5 19 to 23. FigSP§¢l écaﬁlﬁprBdEBep %§5§c?m9@d9W§RFthPWB ¢Bnnect ed

state of the,sub:-handl e and the suction i g nd 21 are expl oded
perspectlveF%gem%E%f %ﬂSPhEPeaEEFﬂﬂﬁfl WlEianﬁpé a#SPﬂéeguBnhEﬁﬁlg?n i gs.

ﬁﬁgwaﬂg trondpfbE SFL' oF BTLERTHE ERe RONACEY: R BobRY BT ‘h’ékéﬂﬁ'.iﬁéhﬁwe,lo
Fig. 23 ' Fi Th

SUb- hand o G087 aRE-oR e e8csPanthotEaBaEoRRFR ThfsthBecaRbEFFERE Biehe”
referencg t sf'gé ?}ﬁdEQez sEP 590 93u%ﬂ§n§”88$h&§9& %ﬁeSQH&“okn%ﬁég 19

IS constltu egral I'ng prpe structure ne 601

the connectggeoh&bsoah&gehbﬂgﬁaaryﬁauss BROA b00%n hbEoliks. coppect or

and the sub connector the resin materi course, structure

does not haygnhecPeonesesenei hininhasaak! ¥080aA8! €R6- cEﬁﬁe@ﬁ@Hﬁ'@ubéhe
structure may be constituted of two nenbers divided to left and right in a

position bysapdothedstress asdchBesachedentiaoECtRESthMpdeayfhect Dénmaba body
attachi ng nechani sm 610 di sposed on one end of the pipes structure nenber
601 is 426 of the connection tube 400 to press the connection rod

10 downward. Subsequently, the other end of the third connec-~
tion rod 426 rotates the fixing click 428 and pulls up the
click part fixing the second tube body 440 to release the
fixed state.

Moreover, in the embodiment shown in Fig. 12C,

15 instead of converting the force direction with the connec-
tion plate 381, the operation of the trigger switch 301 may
directly be transmitted to the connection tube expansion/
contraction mechanism 402 via two connection rods (first
connection rod 383 and third connection rod 426).

20 Specifically, the trigger switch 301 is formed in
a rod shape, its middle is rotatably attached to the switch
hole 385, one end is exposed to the outside, and the other
end is positioned inside and provided with the first
connection rod 383. According to the structure, the

25 connection plate 381 is removed, two connection rods can be
used, so that the number of components can be reduced.

On the other hand, when the trigger switch 301 is

disposed above the handle part 302, by pushing with the



25 protruded to be fit for the attachnment shape of the hose attaching part
101 of the electric cleaner main body 100. In the enbodi nent, protrusions.
611 are di sposed on both sides of a projected pipe 617, which pré&@ﬁfﬁzmpe
mai n body z ~t FF~ ~o0o~ _ ,8 _ attacphing nechani sm 610 from bei ng
rotated when attached to the hose attaching part 101. Additionally, the

protrusion Biinbs B ety Lhchi Ll 4bhg R honloDLaZ Lot Ly gy e

coupling of t In attaching nec 0 an i ng part

o a1 BRI AECERR PO 002, T BuiPBR! DY °nll o2 £RERIRA BARRLENIHA3

formed in the outér perip ace of t protrus

plate 614 fQﬁdceﬁer&aﬁnEE€iaﬁceﬁﬁed4gg;&ggﬁg@§§éBéoégaggghg%htSQnQ Pt-

di sposed in the 10 protective plate rrn or constantly

pl aci ng theiﬁbxhégngeﬁbénhéﬁb@%EihatQg@ Eixedsst ahen Igetﬁge§8¥h§$£385 615

has a protruded button on one end, "and a fixing click on the other en and

the protectpvetel asexblarareephapyldediw theWsRE@WBuYeaothirgh.t hgppr gy ruded
button 15 and fixing click are exposed. Additionally, the protruded Dbutton

and fixing proekdang thephandleocehweysihyt pavt 194t BE eHeeeopge&Pheny by
the spring 616. Therefore, when the swtch is attached to the hose

attachi ng paubel900 whtb f£hei agnokectkonaplbheeelffayedthadfbrzedfon a
recessed portion 20 disposed on the inner side of the hose attaching part
101. To rel déaBEeshdngnyhgebthggerhewptohr 38édabushownnhy be depoesszd.

Mor eover, the hose attaching nechani sm 620 di sposed on the other end of the
pi pe struct 4f eCABWBEECEOTO2BulS 8prtBeuediickopahtt sa tbhahetheofiiximg 230

di sposed_on the end of the suction hose 200 is inserted and coupl ed.

speci fi t41 1520 hetrelead8dr nent, a fixed ring 231 is attached to the end of

a bell ows hose, and the conneciiqQn z ~ .F~—~ 1003 79 ring 230 is
attached to be rotatabfe ?8cfﬁée$i?Bav?inbn2§ﬁeaﬁﬂbﬁglﬁ?BFrug%ﬁ fromthe

(L5507} 09, BBk T | ek UBe: G 3.8t 56 LRE, o880 LRTALLY, Rancrgephe P
always 5 propeudsdrbPriBee Pyt E6mBERLANE) Aol 18EEERY PMeuﬁiQQetfﬁ
which the trigger switch 301 is to be disposed, and the
15 direction of the stress for operating this switch.
Moreover, in the first embodiment shown in Figs.
9 and 10, by providing the second tube body 440 with the
component arrangement part 424, the third connection rod
426 and the connection tube expansion/contraction mechanism
20 402 are stored in the cover and the appearance of the
connection tube 400 is formed to be clear without any
recesses/protrusions so that the cleaning and design
properties are enhanced. Furthermore, this space may be
utilized to arrange the cord for supplying power to the
25 suction unit 500 provided a drive motor (not shown) and
signal conductors.
However, to reduce the size of the connection

tube 400, in the structure shown in Fig. 13, the third



elasticity of resin, and an engagenent hole 621 for engaging wth the
engagi ng part 232 is disposed in the outer wall of the dust passag& 630 af
t he hose attachi ng mechani sm 620. 10 Thereby, when the connection |n fof RoZ803
is inserted to the hose attaching nmechani sm 620 and the engagi ng part 232
is engaged in the engagenent hole 621,” t}fe Ti ng and nechani smare

i nt er connect ed. Accordlgg to the structure, S|nce t he suction 15 hose 200

is rotat ablcypneﬁef%ﬂ% Fod theb s‘Wiﬂﬁm‘F’éPW thet P QBT 1R of Fee suction
h 200 d d h th nbod t h

sorrry ool S e 14 Wiunkyind B P <o
exanpl e of %% s?;%d%a% $ Lo ’?}%{TBES&rFa‘g?JevﬁTPIPI ‘?b‘?%?%nc%h?o Fig.
20. In th nbodi 9 h 601, th
conne(r:]tl oﬁ %e%%%l%t‘flé}%%l n%g%t$t%ltjtjsr ‘?eﬁ%%fg?el%b C#ﬁeegr?ﬁﬁz% Lottt gr 603
anc the s sonaecor $0faiey ARl SO LN B UL LS 1 o
separ abl e fﬂ&ﬁ} }re;%ott_df\‘é% @ﬁé uEﬁi‘f&ﬂé@W@éézoon zﬁod~ 436 PLL00B 501500 O

exanple, int e’ ment shown | pi pe structure nenber 601la

i's separat eghd romddeyPbHeE £ UCty ecd@f@e?rsby ; bt dsi P OBy Sdediei e

menber 601a is provided wth the main body att ng mechanism 610 for 5
attachment t&%@é@ﬁéféca&élﬁ@éh?r prB 149 dyi 400 hd Near®s@u fdé aghd dige

mechani sm 620 for attaching t suction hose 200, and the dust passage 630
for connectdsy dlengl evériubellcades tive ngdwstya I-Giu Bk d herspett Dds hose 200.
Additionally, a separate structure nenber 608 is integrally nol ded 10 with
resin of0a witdul the preprevent ichalk eprmddetr may dodiotgt pned 606A¢aobdig t ached
to the pipe structure nenber 60l1a, the connection tube attaching structure
menber 602 &b shve cemiped Bnert of tHig hel bi pehetrecesses fprdforusians vixe t he
pi pe structure nmenber attachi ng part 606, the main connector 603 15 for
connect i ng ¥9ANCHhNeT? | Bhat ubke Lieaming and (ReYFIN RIFARSLBDSS 3¢ he pi pe

structure nenber %étachl ng%lggrt 606, and the sub connector 604. This
separat e st$RRARE %W&P%eo |‘ifé‘“%‘?’?%‘i%r%ame‘?em%parem

d habl habl 0 | nmbod nb

a1 aching FAHS GO TS FBF rEbD BRI Pothd 2 TRk Y e Pasei ng
h 6 h 0
at L achi by reEra B oFhe SRR G LU POl o Brapfe (Y Yo e

601a is attﬁﬁ?%ﬁ@e@m‘ge{n@&ﬁ@ SESALILAGy D8 T Mire FPY0 LAS: et Ut ur e

menber att ng part an engagenent part 609 1s disposed on the inner

surface of $HeqhPE MEVECINI S PRSDSody tEShi g DariebOM Sorddad the pipe

structure nenber attaching part Z ~ F fi 2003 - sI 606 is prevented

from bei ng matséoLal pdthevalbtas hen shigttloe dwisde byr@owesi 37 camdgtlpes ot r usi on

607 di sposed on the outer periphery of the pipe structure nenber 60la.
third connection rod 426 is reduced and the assembly

20 properties can be enhanced.

Moreover, Figs. 14A to 14D schematically show a
fixing structure in the connection tube expansion/
contraction mechanism 402. Figs. 14A, 14B are partial
sectional views showing the relation of the second tube

25 Dbody 440 and a click part 460, Fig. 14C is a partial
enlarged view of the fixing structure of a clamping type,
and Fig. 14D is a schematic electric structure diagram of

Fig. 14cC.



Here, the separate structure nenber 608 nmay be 5 constituted of divided

| eft and right nenbers and fixed with screws in the same manner as in the
integral structure of Fig. 19. Mreover, the pipe structure neang4 FR 3
attaching part 606 is not limted to t_h%3t ubul ar shape as |ong as |f1'é003
detachably attached to the pipe structure nenber 60la 10 and the connected
state can firmy be i I over I nce, t mer as those
shown in Figs. 4 and e%’?égﬁﬁgbésngbn%&%esﬁ f ons %O(ﬁr?un%étl%%'sa%’e
descriptio er i-S: am : o ' t @;@ | fEO qu) [ ig.
20, 15 even%%/éwhenﬁ?%eé]gle(%g}éa%lg‘gs%%c%?éeﬂ%éﬁ%r 0 |SPJF erméle ) %ee z?‘lufr:cti on
as the el ec{sd r i L Or Ther ef , r can
easily be r%lnﬁ%%fﬁo%%ﬁ%%t%ﬁ%Qvﬁfﬁg fsé%r%% %%éf%é%n?g not

required. Ny EQElon UG, 044@@%@3#&9&%%&“@%&&1@&&! led to the

20 pipe structure nenber 601a to detachably attach the pipe structure
menber af t agdu ¥y 1t S0 id oo hpdiRessend dhecvepdicale o8 agggpsiure
can be enhanced and the general purpose properties can be enhanced.” Next, in
Fig. 21, awDiWeglié ofvicdeonttaeipinkd 4T hgdes e 830 Tpnnged ate to the
hose attaching part 101 of the electric cleaner nmain body 100 is di sposed
on the tip ®iving diwoweicsd brhdwse Vhapadl secei@achabiledatd acdwedd e

sub- handl e 600 is di sposed between the hose attaching part 2 ~f FF~ 2003
- 82 101 dfordw B extertoed|imandre nedng otdindD dinedthior anhedie on t ube
attachi ng nechanism 830. Fig. 21 is a sectional viewin a connected state
of the el econnectkamctubmi40bodshe 0mgagrmeniy-isrdettadosd el the suction
hose 200. 5 The sub-handl e 600 of the enbodinent is also integrally nol ded
wi th t hied r Siresmtee i thatbofcamponrpe kieakadr Carhrrrebaced he RYFRRRE Y on
tube attaching structure nmenber 602, tfhe main connector, 603 and the sub
connector 6% 2AlaR BRE RNt eI fy 3R MBI D siRedDDne end
of the pipe structure nember 601 s the sanme outer gﬁ e as that of the
connect i on T%eb%tmaa‘%%i*fbs%% A ST B0 QR4 ‘gf’e osH'%t t achi ng
part 691 provi i i art
101 of 15 t(ﬂ%&g‘?e%cli{gr* rcbécl a%gﬁen%?%?y %%%ﬁ?rgéu |‘—ls]]'f)olts]ée)é on c%ra]%&o eﬁr)' end.
Additional ly, the maijg,bodyeatt i ﬁegp i sSm i on tube
attachi ng nmechani sm 8}2}6 are. bt%ﬁ%\% de Sﬁ ) tﬁ‘g@’f ?Q?%%%%%ﬂﬁgfm 612

(not shﬁ/m)cuﬁ*c;fsﬁ@ P61 Oafdled SIpaddlr Bn £HE &Rl Mo POEYe ad d@oty 2 g

mechani sm 690 of the sub-handl e 600 and the connection tube attaching

nmechani sm J8pfedhe $ucdd DudDsea 200 ODIE htve de B nFoxméertshape.
Therefore, the sub-handle 600 is unnecessary, the sub-handl e 600 nay be
renmoved, ariseddme corandedl by thibekert tambard) thee hamnd snaB880a celred ect |y be 25
attached to the hose attaching part 101 of the electric cleaner nmain body
100. Ther efgreoveictorivrmed oln Hike estbotReRnt , MeTerecr hea stinhahfl} el$00 can

easily be attached_ to, or detached 2 4 F_.E B 2003
disposed inside which is engaged in the thread groove and

20 which rotates to move in the longitudinal direction of the
connection tube 400.

Additionally, when the ring 463 is rotated and
moved toward the end, the residual part 462 is pressed
against the inside so that the second tube body 440 is held

25 and fixed inside.

When the connection tube expansion/contraction

mechanism 402 provided with such structure is employed, the

mechanism may be provided with a motor 464 so that remote



- 83 fromvarious electric cleaner main bodies 100 provi ded mﬁthzyq%
characteristics described with reference to Figs. 17, 18, the ' BZM{
general - purpose properties can be enhanced. Additionally, in the
application to the suction 5 hose 200 proyvided wth the power supply or the
signal conductor, the main body attachr # mechani sm 690 and the sub-handl e

hose 2 LeChLNgRerL 601 SrecpEosh G0 LD L, Rover sopgges gr sional

G shosed oo CABESt 40 LS el paL s Jhe eopecon strictite of e
oma S CTEER OB RN 1 ekt bec deberibed b UL srop o Fes
prov ded whAle GiL8°h JERL BEOSISLONA IR, dpcat Ly bopfesur e

of the connection tu gagemnent ~par in the
expansi og/ g on fhir L 00 ARG b '{%?% t nt part
411 is B?O\Sf){jﬁe%aﬁ% h aﬂ%tglg%)éer%o palélge'ﬂf%rtforsldt e L%%fg?t pg?fw
recessed gr@wweaddtng Swheh BEnAECRIOLE SHidlasod e thi h&ﬂé"’@dnr?ééskﬂiap the

attachnment protrusion 410, as shown in Fig. 22B, a cross section IS

formed in Tpdype3on ad Cthdohdng]l desomiedtinPrEdrtidesy pad tq pdSodud) ected.
As shown in Fig. 23, in 25 the side surface shape, the protruded tip end is

formed to pfait rexempbsyives dchd the édwrid hotthed®ion o AR ENPHaIbeE
attachi ng nechani sm 640, a recessed rail 641 is forned 2 4 FEQ 2003 - 84

al ong the |ongrd uchmeéctiomctodntDé alwet comndod icontadte, andctiengp@ignict ure

menber 602. For the rail 641, a pair of guide rails 642 projected i nward

are forh®d eroninede for lesmplandixore the dattarty sdxrage mjagdd in the 5

recessed grooves 413 to support the attachment protrusion 410 from both

si des. Mor dtRierbe | $uRmeledRY cllbe sthkegrr Fositiate, 3Gh whigh farrfsace 643 is
ail_641 as the upper side to guide the attachnent protrusion

420 to the e RPYHC o R t%lﬁﬂ’ﬁ%edstor%p‘illﬁé'}a%@%ﬁﬁﬁ(ﬁi gs. 22A,
220 a0, 23, hen (e WLAASILP B 410 1 NS EUEL (SN LT
e ot R SO SRR L e U W E I A s R, o
11100014 P SRR oAb it s s intuod N shaiper part
when the conigsiidPictd1be 158 tpeRfdned by the motor 464. For example,
as shown in Fig. 15A, the first tube body 420 is provided
with the motor 464 for driving the gear 465, and a plate
gear 466 to mesh with the gear 465 (gear mechanism) is
20 disposed on the second tube body 440. By operating the
trigger switch 301 to drive the motor 464, the expansion/
contraction of the connection tube 400 may be under remote
control. 1In the structure, since the connection tube 400
does not have to be expanded/contracted with the above-
25 described relation of the gravity and the floor surface.
During the cleaning of staircases or ceiling surfaces, the

operation can be performed without taking the relation, so

that the operation property can be enhanced. 1In this case,



20 structure nmenber 602 is pulled upward via the sub-handl e 600, the
attaching part 401 is held by the stopper part 412 and the guide ?qih:6%2
in the vertical direction and the horizontal direction, so that the B2003
connection tube 400 can be |ifted up. Cmﬁihe ot her hand, when the
connection tube 25 400 is lifted up via ithe hand handl e 300, the weight of

the el ectrigc. gl,eaner mai n. body 100 npnot be held with the engagenent
structure off tHE CCHHAET T+ ¢ %@eaﬁ§@0h§n%xB%%§%§(%%¥%E®°%%@ ¥R attaching

P71 ted up ARG 111t G- TR THEY e ctdPRt cheaheRembr A bbEgto ch by

57t he vert 100 Srarage bostth Freshel inERt st ar IiFrStFERs iR ca oy
105 15 appl T EH T TG ERAmEHEAh E SRR A atced R tRE R achi ng
10 641 and RO Bpedl 49 R710n e ol T Tl AR annon

easi|y be ISIARIRS, AN aidngdlof M scenuRartEmtad N hange hagdl 4, 300 1's

hel d and the electric cl eaner of the i posture can ved.

Addi ti onal lwitH Rehes texgnaidh 6xf / d 1ot PNORISHTEN s YV D& AU BSHE S VY .

i ncreasing the contact surfaces of the rail 641 and the engagenent part

611, or by mfjulsld nthddie Wgagereid €las aody MY A FFHLPREPERIIE! &he
engagenent stress. Mreover, the contact surface may be subjected to
surface trekiprigrg dmpaes sBt hetle i tirsn tasd fhadyend20 20 Preowiameakian t ube
position hol ding neans 140 will next be described with reference to Figs.
24A, 249 mihgsc . PR rowhdedinettdr ya \d v fwhich cinnectdmorthaibe
position holding nmeans, Fig. 24A is a side view of the electric cleaner of
the verti cd1%i HOPst4flo, atl FHiigimp immpenformed tecdunshl ardw of
Fig. 24A. In Figs. 24A, 24B, in this enbodi ment, by coupling the connection
tube attacHi arft I BRPERE MANNAE adf Adgfartheioms el $Rdsed on t he

connection tube 400, .the 2 ~t FED 2003 - ,
recognize the sense of expansion/contraction.

Furthermore, the connection tube 400 may be

15 expanded/contracted by replacing the motor 464 with a
spring 467. For example, in the embodiment shown in Fig.
15B, the first tube body 420 is provided with a guide rail
468 or a guide tube disposed parallel with the first tube
body 420, the second tube body 440 is provided with a guide

20 rod 469 which is slidably inserted to the guide rail 468,
and the spring 467 is disposed between the guide rail 468
and the end of the guide rod 469 to act and push the guide
rod 469. 1In the embodiment, the guide rod 469 inserted in
the guide rail 468 is constantly pushed out of the guide

25 rail 468. Specifically, the second tube body 440 provided
with the guide rod 469 operates to be drawn from the first
tube body 420, so that the connection tube 400 is extended.

Therefore, when the connection tube 400 about to extend is



connection of the electric cleaner nmain body 100 and the connection tube
400 can sufficiently be maintained. However, to reduce the load opn,the _
connected part, while the | ower position of the connected part, tzéﬁfﬂ§m3
the 5 connection tube 400 in the substantially vertical posture is attached
to the sub-handl e 600, there is providedbt e connection tube position
hol di ng means 140 constituted of a pair of protrusions 141 for holding the
| ower posi Br@Yisfed me tdo e qameaaisenMnha expansesin/comtinadiiiosh the 10
connection tube 400, or the suction unit 500 di sposed below the connection
t ube 400 aFm@HRAIFFHE0 % UMl STEWhe B QRgLAt iR dhe Yy o dy itoh

contact each other. The connection tube position holding nmeans 140 resists

agai nst st POdsdD sHFBYLi de drixgd sk teL ahdle £Pnneatiipn tabe dgy

SaA Tvhen SRS RSR RO G AL Y MO Oty SRAHPE ho hand
<00 45 e e B B ARG % IR, T 20
hot I'ar ge. Saataly 1 dedAd Che B font W A S S 0 Vet

(arrow (@) dup Fgs 240 APinddEPURGTAN 1 I YUY HaliRIRIGon uni ¢

500 is pre 25 agai nst the upper ectric cleaner min

body 100 s@pehatidde Jtead iRd Jpt iR £ WYIEG v Pahe ¥rilgyeattaching
part 101 and the sub-handl e 600 can be reduced. However, since€ the force of
bringing degyiddie 3012 ~t FED 2003 hand handl e 300 in the horizontal
direction (arrow QL) fornms a force of rotating centering on the connection
part ofit he attachi nrhardt rifrh e df e tdadehiand |t 6 Gctd dmags emdad i S
applied to the connection part. To prevent this, a 5 rigid structure
becones nedddsdroy thEnexrledfaimeic ial ganer awodibosiyt 1040 pdill ofexdr dter usi ons 141
are disposed to prevent the deviation in the horizontal direction in the
posi tion (@Wesemidsd peirth irefigrendecdioi FggsostlePe)to d6fhi ciFidse dédndet i on
tube 400 or. the 10 suction unit 500 contacts the upper surface of the

el ectric cll®h&havhitheshrutsoreriady dfachia g tthen fustdrn REsEBwdct i on

Dot hod of | 0t e S GASAn ST e i POsTIaD0 1 i Bt Sy ence 1o
oo ng the TGRS e AN iR, T AR afe e R W Soa i s
o oxpl anatieeth & dtthdr G LTNEMy W BAWS f il Bodr S Fo0 'S

lifted up, Anddddh trGHe AN NAUOTYD 0V i thed atitlchntin t PHotgulhe
electric cleaner 1 of the enbodi nent via the noving neans. First, in the

conventi onalicaf t410f dHisghosti o e G @RIt e WY &20, hewronndet iign tube
400 is attached to 25 the side of the bottom surface of the electric

cl eaner muimothddynik#i i n the vertical storage posture. In the vertica
storage posture of the conventional type, the attaching part disposed on
the corfecti on tube 40(r iexafiplewt |jnstead of the rear roller 1007, an

attachment parts (not shown) protruded rearward to the
middle of the suction main body 1000, such as both ends of
a pipe formed by bending the pipe in a U-shape as seen from
the upper surface, are disposed on the suction main body
25 1000, which may form the first fixing means 501 disposed on
the electric cleaner main body 100.
Alternatively, the second tube body 440 and the

first tube body 420 are provided with first fixing means



2 ~~ FEB 2003 _ 88 _ attached to the tip end of the electric cleaner main
body 100 in the structure. Therefore, when the electric cleanerzqﬁ%%Qﬁ -
vertical storage posture is lifted up, the cleaner is lifted up*vita® @ sub
handl e di sposed on the bottom5 surface Qf the electric cleaner main body
100 (di sposed bel ow the hose attachi ng & rt). However, since the sub handle

I s disposed_jn th ositjon deviating framthe gravity center position of
t he el ectriq“cjoclaé%fﬁeﬁ%%r} %%r"f"?ac’% 4scﬁo'r @?%ﬁi’tﬁéyandﬂﬁ% when t he
electric cleaner is l.d with the suyb hand] e,. the el ectrigc cleaner, of the
Corticn ctiignde g he ATk B R I St e Y

Parti cul arl en, the electr,i.c cleaner. is,lifted it f{ﬂﬂs fromthe

verti cal poaéjuu\rl%eéiom tuos_ Jtlhg_e F‘Phecl%@eﬂ‘splposr{/gﬁo&trﬁceﬁjg?%roeﬁ e SBti on
hose 200 oq:sitcyrycé%]é Pﬁoed ’loﬁ%{gg%jalln%t, 'asmfi'{]édo% ted |lgAd E‘&ﬁﬁsl tm cl ganer or

to take bal ance. as shown 1 n he €l ectric

501l PO I 4 st 08, O "

vicinity of an ove t center position

cleaner 1. dyfp tdiee1Ga%e clidimdiant & A dy 6 i Ocﬁie?{l%%;@ii ‘the

Additionally, since the electric cleaner main and t he connection

t ube 400 argc Ml e b 1SHPIY ety e atthSdesPftHd el fudi nal
direction of the handle part 660, it is easy to 25 take bal ance. Mreover,

as shown i rcldahe M irsivsy 1100 USern Gl Lafdse | Rthetictdran haga k) gmder
her arm the transport posture becones excellent. Mreover, as shown in
Fig. 25C icorntwmenherithe XirdAFRmD&GecofP £ixing means 470, 401

10 disposed on the connection tube 400 and attaching the means
to the electric cleaner main body 100, and conversely, a
method of expanding the means to attach the means to the
electric cleaner main body 100. This structure will
further be described with reference to Figs. 16A to 16C.

15 Figs. 16A, 16B are schematic structure views in
which the connection tube 400 is operated to contract and
attached, and Fig. 16C is a schematic structure view in
which the connection tube 400 is operated to expand and
attached.

20 In the embodiment of Fig. 16A, a projected part
158 is formed on the electric cleaner main body 100, and
attachment recessed portions 159, 160 as the first and
second fixing means 101, 108 are formed on the upper and
lower surfaces of the projected part 158. On the other

25 hand, the first and second fixing means 470, 401 of the
connection tube 400 are constituted of protrusions 471, 473

protruded from the connection tube 400, and attachment

protrusions 472, 474 projected from the protrusions 471,



ment, the user holding the hand handl e 300 brings obliquely down the
electric cleaner 1 of the vertical storage posture centering on the |arge
wheel s 104, and pulls or pushes the held hand handl e 300 so t Fé@&@@
electric cleaner 1 can be 5 noved by using the |arge wheels 104’ er
in the conventional art, since the comédt i-on tube 400 is attached to the
side of the bottonlsurface provided with the | arge wheel s, the connection
tube of f er ¢ TG0ty GctdigIPEAPT Hel Akt appasid« frgeameditherns 10 is
difficult. Mreover, in the conventional art, since the attaching part of

the connection tube 4SFqrdifgbre Wk %q@lcél%rrlfclliﬁfedweromaﬁi%y 100
from above, the connection tube 400 i s detached when pul | ed obli u%4%
However, i %@%6@“{?@& 3¢ aitts When Tdast B i Resns #] by

|ncI|n|ng t he vertlcal orage posture via the hand handl e 300. (Clher
crvodent tawe 6 T AU A MIHERT SApigy MRAPSi ko Lok

040 ‘and 1 b ‘ﬁgt Rt °5@%1Pner%§¥ B0 PR (e rares o
Figs. 26 2 t f the attached
state of ? elxea*rﬁ@{%nosn% e T ey RERE 'slﬁaeéﬁfb%%n%w@egat Sohi ng part
401, and F't‘-l-;,rﬁf AR WA Med seset%té réﬁ]‘é‘.’df rﬁx'é% ion

enbodi ment connecti on tube atta I ng nec ani e sub-handl e

600 is prOWd%%j4Md'1éhd dBﬁ%EﬁH R%k1H¥hd'H§ﬂHlé*§b6“éﬁ§h'ng part
401. The | ock 2 4 ~F~ 90 nechanlsn1731 is constituted of a |ock

| ever 732 (Bo?ﬁ_qi‘aﬂﬂ: Qfghtthfé Qiﬂrﬁ{ec&iﬂcfrﬂ%k@‘ 4ote tlketpiyl O @ecdneesaw bar
733 incorporated in the sub-handle and a spring 734.” I'n the enbodi nent, by

di sposiiny tfieilme ndagieerl 0832 401 t Rtheb siitiiorns Wefsamdb1af 710te daandlee part 660,
the visibility and operation properties are enhanced. Mreover, when the
user hol ds attadieEdite, the alpperrisurdlazanerf naie et qdart 660 i s nost
difficult to be touched, so that error operation can be prevented. 10
Furthernore, one end MSfradwersealuyinhdetaehdng s the tthe darik switkeh 732,
other end thereof forns an attachnment click 735 which rises fromor sets in

a wi ndow 7§f’1d|195p@§@¥§1'1134rhé3%rﬁ*9é‘%ﬁ4 (ﬁ?atﬁ?oé-satrteé(ﬁﬁ%ﬁji midifadiadd 640, and
th tt h t..cl 735 | ded f the 15 d 737 by th
Spring. 734 R ACh 3 meREEE S e deashd e oy
ti 736 t hnent. cl 73 d th
Sur f aca f RGANS f&"?&ﬂﬁn%? p\a%rrfer}}ld% a’i‘%‘?ﬁ% ﬁﬁln?ﬁn'*‘f%ﬁaélsc?n’n@c%@ﬁ%? on e
attachi _ng BN HBEAUn LS I SV 1y @ ST B teu 9D d N8 set

connection
to the arbitrary length so that the fixed state may be

obtained. In this embodiment, the first and second fixing
means 101, 108 formed on the electric cleaner main body 100
20 may simply be structured.

Furthermore, in Fig. 16B, in the embodiment, the
recessed portion 161 as the first fixing means 101 is
disposed on the upper surface rear part of the electric
cleaner main body 100, and the attachment recessed portion

25 109 as the second fixing means 108 is disposed on the upper
surface of the electric cleaner main body 100 in the
vertical storage posture. Furthermore, to secure the

engagement, an attachment recessed portion 162 is disposed



tube 400 is pulled upward via the hand handl e 300, the strength of the
spring 734 is set so that the engagenent of the attachnment click 735 and-
the recessed portion 736 cannot bear the weight of the electric)tIFERAMS
mai n body 25 100. of course, the fixed state may be nai ntai ned.
Additionally, the tip end of the attach®nt click 735 i s wedge- shaped.
Moreover, since the recessed portion to be engaged with the click is forned
to have a \IsHdpedecessed R tAsys 16190 ddg iupperariddd ithélfeorce of
pressing the spring 734 is weakened, the engagenent is released. (Qher
Enbodi ment Vestdeadi me sttt urkhest, Gt ehed Trusd sanetcHi i satsdnism of
Second Enbodi nent) 5 Additionally, the structure of the connection tube

attachi ng rddeshitaaeddes $iddt et 1o 138s edhte d& dasar dasb A ifdnt s.

For exanple, a recessed rail is forned along the |ongitudinal direction of
the connecti€HERENSE 460 H4P 1 HePAxt t achi ng part 401 of the connection tube 10

400, and the connection tube attachi.n chani sm 6 may bhe provided with
t he prottusion 702 hé\ﬁcﬁ)gr “ﬂstr?agc)tg'hl% 2 e q’%aégne[ & e{’ged in the
recessed rajl over ! t,..hol e |.s. for i si,de. of the
handl e par ?"é@d—l\{%@%ﬁ t@rusptgglefp}%ra'gfoqunt He‘]e ssﬁbd%%é{r%%e 5@(s)((;r]‘iﬁiﬁ-’l tq‘ee verti cal
st orage po , tt i ritn A0% nRactd Qs f 0 may
be engaged%falr%{d[ek?eaq{eaﬁligetagag)n@nt&ﬁ%d:}%]ﬁﬁ his clgI er,.é}ﬁe%'ent rafnlgzeln(#qfe}?e}%

engagenent Q) &4 Shd & At i dubd 9 d Nl &4fe redddd rtAQMirggover,

in the | ock mechanism 731 for fixing the attaching part 401, the abutnent

surfaces ofad hehe FIRAL | Ok b enetirisACINY NG fMRGTAIEB1E4Q: anddig aldiachi ng
part 401 nay be provided with nmeans for preventing the slippage (sliding)

of bot hiorerdmiys .1 060" st Edwentiie offeCimie t el rdricRfe r0fswits Ic @ne s on
tube attachi ng nechani sm 640 and the attaching part 401 nay be provided
wi t h concavaier dranek heatdler )0 s hr ellseameey e hpatftierimgy alforighe o rgldadtiimp
surf ace. 2 4 FEI3 2003 - 92 Furthernore, by providing the contact
surfaces oftulife erpansHiany qgriytrambiahdredha kidith ddt2 ,ore ndu e pRasEdimch g

the hand handle 300, so that the attachment protrusion 474
as the second fixing means 401 can be engaged in the

15 attachment recessed portion 109. Particularly, in this
embodiment, by forming the first fixing means 101 of the
electric cleaner main body 100 by the recessed portion 161,
when the hand handle 300 is depressed, the bottom surface
in the recessed portion 161 in the vertical storage posture

20 can receive a depressing force, so that the operation of
contracting the connection tube 400 can easily be
performed.

Moreover, in Fig. 16C, this embodiment comprises

attaching the suction assembly 700 to the electric cleaner

25 main body 100 by the operation of the connection tube 400
which is about to extend. Specifically, the recessed
portions 161 provided with the attachment recessed portions

162 described with reference to Fig. 16B are disposed on



mechani sm 640 with a spring, they are positively pressed agai nst each
other, so that the insertion property of the 5 attaching part 401 may be.
enhanced. For exanple, the contact surface of the connection tube gtEﬁéghng
mechani sm 640 is provided with a recessed portion, and a | eaf sprizrig['I be
di sposed in the recessed portion. In thi& case, to enhance the positioning
at the time of insertion, the 10 entrance portion of the rail part 641 is
enl arged, dmMe tHPSEANS pPWRE | S14RS 6 cehate et e Gkganelh Ma e kodyst /
entrance portion_ of the contact surface so that the insertion easiness and
click feel it AT tHhe Vet Fal RKOFROARCIBIES 3. the Firshamfbriecanse | ock
mechani sm of, t he attachgﬁg pa{@ 401 and tq%%connectipn tupbe attachjn
mechani sm 1Rg et etV bn 168 siTheDr the RIAHEREINF thble RIRY i ded

ith th ttachi t 401 db ti t he, trjgg: i h 301
\él\/:sposeg gﬁ”fﬁélﬂg%gaa‘%%%é%%?ﬁr?%ég erf?%i:‘ﬁf%gé%ﬁ?% r qg‘fegkl ?F\é\gqt%ck
hani F | the l.,ock hani jded with
The att sonr i et EF S ofom e R EIBRTT f 1o 0 SERY s PR achi ng
t 401 i i i 4 t ti 400,
gﬁcrj t he rlezfe%g%g&;s)‘ggatl?%n&?gf ai%?g%g‘%?%?%?(%#ﬁen a%a&cﬁirp;ﬁ'tc I(:]Iq'lpc_}HLlr%exgty be

di sposed inddie, 1|2 PRAdAnE Nor SORRRESH Oy 34108, A1l 00 JEIAISTE

Therefore, by the operation o e trigger swt I Spo on thé’hand

handl e 300, ¢ paidy { isciapefi @1 pRd Als 188 472 dr Relfe BHRO0Risidh ¢ BEGNG HePCK

switch 431, the connection tube expansion/ contraction nmechanism402 is
operated sofikgt ftieirenedinsefs1he LeNNBCHERer tabes i mshtberaditist ed, and
t he connection of the sub-handle 600 and the connection tube 400 can be 5
rel easetio (dsidverlEndoils nehdposidnon hehes uthinem Iweer iside of dde wi th the
power supply wire or the signal conductor, and the power supply or the |like
i s oper at edréyessed hpowt hamdl €] e ewgage heitlld Bhetprotns iorb0 das provi ded
with a rotation brush drive notor, the sub-handle, the suction hose, the
hose attaching part ofu¥tkemEnere the|atrehing rcoywmrEises Hadt ddditecting

part of the connection tube may be provided with a known connection
terminal . ing up the suction unit 500 via the hand handle 300,

obliquely inserting the first fixing means 470 of the

15 connection tube 400 in the recessed portion 161 as the
first fixing means 101 of the electric cleaner main body
100, and engaging the attachment protrusion 472a in the
attachment recessed portion 162a to perform positioning.
Subsequently, the attaching comprises operating the trigger

20 switch 301 of the hand handle 300 to release the fixing of
the connection tube expansion/contraction mechanism 402,
depressing the hand handle 300, inserting the protrusion
471 as the second fixing means of the connection tube 400
into the recessed portion 161 as the second fixing means

25 108 of the electric cleaner main body 100, and pulling up
the hand handle 300 in this state, so that the attachment
recessed portion 162a and the attachment protrusion 472a of

the first fixing means 101, 470, and the attachment



24 FFAZ2003 _ 94 WHAT IS CLAIMED IS 1. An electric cleaner, conprising
an electric cleaner main body provided with a blower for sucking dust te._a
dust collecting chanber; a flexible suction hose having one end ajtg¢Reit o
said electric cleaner main body and connected to said bl ower; a hand handl e
attached to the other end of said suct Hose and connected to said

ot sucti orrarsed Ber il €Kil th A e nE S S SRR 4 B Thabe and
Cobe Focy 1t PSR S O b SPUE, RIS Pudi e comPh A, St
Frrot t ube T nr il i Elih Nl R SRENSE) Con Lol Lol inalife  °*'
second tube (has PLEETIN e S0 TR | Ciagd i DoRSLLT MRS ST i ng
of said 4 i dmast [P Haw SRl f'dflﬂ%%ﬂ&lpﬁixgﬁnﬁ%ﬁﬁcw il e

connection nmenber for ‘operating the releasing nmeans, s

conpri si Ng g St tred) 6 1 ORM Bl d %@a%ﬂa\ré{@@scimmn e {11 Hand
connection mnmenber for transmtting the operation of said swtch to said

second comnﬁﬁd1§13unﬂxg)puwmﬁdﬂdpsaid first connection nenber is disposed
bet ween said switch and a connecting part of said hand handl e connected to

sai d tube, said secorMbrmamwEc) itdre neivhing | grabwpobel didpesed Son dehieel easi ng
means and a connecting part of the first tube body connected to said
handl e, second tube body 440 is not placed in the fixed state when
10 the protrusion 471 is inserted in the recessed portion 161
as the second fixing means 108, 401. The interval of the
fixing groove 441 is adjusted so that when the hand handle
is pulled up, the attachment protrusion 472 is engaged in
the attachment recessed portion 162 to obtain the fixed
15 state. According to the structure, since the connection
tube 400 is engaged so as to open both sides between the
first fixing means 101 and the second fixing means 108 of
the electric cleaner main body 100 with the first fixing
means 470 and the second fixing means 108, it can firmly be
20 fixed.
As described above, in the embodiment shown in
Fig. 16, since the connection tube 400 can firmly be held
on the electric cleaner main body 100 by its expansion/
contraction by the operation of the hand handle 300, the
25 electric cleaner 1 of the vertical storage posture can be
moved via the hand handle 300 in the same manner as in the

first embodiment. Moreover, according to the embodiment,

since the engagement of the first fixing means 470, 101 is



2 ~~ FFlI~ 2003 95 the ends of said first connection nmenber ag@;;@qmﬁecond
connection nenber are allowed to connect each other by connetting said hand
handl e and the connection tube to transmt the operation of said switch to
said releasing neans. 2. An electric _g¢leaner, conprising an electric

cl eaner main body provided with a bl 8¢ef for sucki ng dust to a dust

col l ecting chanber; a flexible suction hquh@a%Mngmmeude &%Pached to said
el ectric cleansr. [midy hadyrend woifiett%ed 1o said bl ower; a hand handl e

att acheda% % ot her end of said sucti ogﬁ%s@ i oo retdteP o sai d

bl ower; a conqggiégnagg@mbrqtb@%e@o ARG and handl e and connected to
sai d suctr®n"hose; and a suction unit hLacere g@neaah—ﬁ%ﬁh%%?ion t ube and
connect ed tg tESOCEQﬁeﬁéiemplgbé§'sﬁpd connection tube conprising a first

t ube body™h §ing one end detacgably connected to said hand handle, and a
second tube airieg saperafd sl i dably connected to the oth nd of said
first tuﬁgogggsxg%d havi ng the otﬁ;&)qg@tﬁﬁn@ﬁmbddm@@tsaﬁa g&%@?%n unit,
said fjrst tube bodhadmpmasil¥y f3°Xi ng neans for fixin sl idi ngeof said
seconc® t ube body, rel easi ng‘&rreans%ﬁolfoj ei&aﬁimgsmﬂﬂgﬁron of the sliding
of said f]xingysaesesond WL sTiding operation, and $F§@QQQﬁ
connect i ofi trenber for operating the ggheeékeganmhpggl%%j%P and handl e
conprisingigsgubﬁbadtmanFy EE?-gﬁape grip part, a smﬁ%g?iggr4p@¢rating
said rel easi ng neans, and g fggskiggﬂnaﬁaieacqeﬁbEPb?o ransmtting the
oper at i on yqf-eSRILY pandchol§ §8°d“Second connection nenber,

] ormed.
0 so that the operation can be perf
p f First Embodiment)
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" h reduces the frequency
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z ~ ~ F~ Q03 96 wherein said switch is so disposed on the connection tube
side of said grip part as to slide in a direction of the tube axis of said
connection tube, said first connection nenber conprises a first rod nmenber,
a rotating nmenber and a second rod nenb%{ so di sposed as to ranggslFEgvigRrn
said switch and a connecting part of $ai®% fand handl e connected to said

Forati ng AR (TG A B U SRR S DA sai o
moveent i ab on Pl MR "2nd Sal d second rod member

2 connecting part  of THETELL Thnd Dol S o T hah RIS JRATS e
o1 owed 1o Coms - B R e O iRt e

connecti®n ¢ # g1 e td& Atdpne lgfadé}: Md e tsai d rel easing

means. 3. An electric cleaner, conprising an ectric cleaner main body

provi ded Widdnmedd eredpd sHeki noh dists tenge dusind@ e tdishndiadiber; a
fl exi bl e suction hose having one end attached to said el ectric cleaner main
body and camrentast ton seixiny avestiari diershihael| i wdrisichear, tapridwiniter end
of said suction hose and connected to said suction hose; a connection tube
attached t airsailte omhdwmmnidire tube 4 @ FEhidGRindbennd comsmarttd ad.sai d
suction hose; and a suction unit attached to said connection tube and
connect ed txedigedoramettdast tadre be ajatiuaathe c tAdshi tidra llghpre Wigwy thef i r st

t ube body having one end detachably connected to said hand handle, and a
second YUbecHOBEHAN kst Chemrplaaly tdokhatirture fabther end of said
first tube body and having the other end connected to said suction unit,

said first atREHRHEC SRI8SiNG iBandl §fbardd e GenssaimPWR g of said

second tube body, Jeleasiq? ngggf for rel easing obstruction of the sliding
of said fi BMPIEHRE (FTOFLHY Y ding operation, and a second

connect) on Terber {Ory PRI 1% 1Vd BRI IER the LRI h BN ©
body 1000 can be rotated by the twisting operation of the
15 hand handle 300 in the suction unit 500, but the suction
unit is not limited as long as it is provided with the
first fixing means 501. Therefore, even the suction unit
provided with the conventional bent tube joint can be
employed. Particularly, by disposing the first fixing
20 means 501 on the connection tube 400 as shown in Fig. 11A,
excellent cleaning and storage can be realized without
being influenced by the mode of the suction unit 500.
(Second Embodiment)
Figs. 17 to 25 show a second embodiment according
25 to the present invention. Figs. 17 and 18 are appearance
perspective views of the electric cleaner, Figs. 19 to 21

are explanatory views of connection state of a sub-handle

and a suction hose, Figs. 22 and 23 are explanatory views



connection tube is connected, a grip part di sposed opposite said connecting
part, a switch for operating said rel easing neans, and a first connection
nmenber for transnitting the operation of said switch to said seérfdB 2003
connecti on nenber, said suction hose is attached between said connecting
part and said grip part to extend in & @@nding direction to a tube axis

gh[)ifgm?lnagrﬁps‘%;{% %ﬁ%{g’ B %%%‘gggﬁma%ﬁrﬁ& : S:H‘ t'_ga?d suction
and 1 he- i AR otk e i OL LD LT GOHIARR A RECTT O G1f RIS axi .
of 530 COMBSE a4 Wit S LS PG| ARIEY. S oR I o o
andl & conReR B - Seh 5 YORES oai d T1ret rod member connects
o one dnd of ‘said secatl T g e e UG o R, e
structure fredferaldidIerE) il ragidoifer Wil fifsd BOhdBRMYesNd

said second rod nenber, sai'd second connection nenber 1s disposed between

sai d rel eastitth e etk ald aidgpart7 aind hes fi rstqg  ube hwodih dto
said hand handl e, the ends of said first connection nenber and the second

connect i on amydariew ehthviioned e wamenil eaurajdafodnnreatiag said hand
handl e and the connection tube, and by noving the switch in a direction
attracted tedessirdiqQrdlegrernt, asd dF il €siiy) argsers Tt iorarss iresl esdsiwiong
operation. 4. The electric cleaner according to any one of claims 1 to 3,
wher ei nl Gaittheharshalamdleardovwgppessized ower case provided with a conveyance
part for connecting said connection tube and said suction hose, an _upper
case provided with aftfogerdtd o swhd cHRl Sl Lishportaneardeiffarfeddtl Ypar t

extended and forned tq saiq§9rip part, said component, arranggg;nt,part
formed on SERPYShetadvNes G ol i SRIPTHESE S FLSARICE HiRA i st

Connect 1 on JEPSl g el e RN T AL AR Yol B A PP

dust into a dust collecting chamber, such as a blower; a

15 connecting part (hereinafter referred to as the sub-handle
part) 600 attached to a hose attaching part 101 of the
electric cleaner main body 100; a flexible suction hose 200
having one end attached to the sub-handle 600 and connected
to the blower; a hand handle 300 attached to the other end

20 of the suction hose 200 and connected to the blower; a
connection tube 400 attached to the hand handle 300 and
connected to the suction hose 200; and a suction unit 500
attached to the connection tube 400 and connected to the
connection tube 400.

25 In the embodiment, the sub-handle 600 is provided
with a main body attaching mechanism 610 for attachment to
the electric cleaner main body 100, a hose attaching

mechanism 620 for attaching the suction hose 200, a dust



99 5. The electric cleaner according to any one of clains 1 to 3, wherein
said fixing neans and said rel easi ng neans are di sposed on the end of the
first tube body connected to said second tube body, said seconti4d@frieldti on
menber is disposed between said rel easing neans, and the connecting part of
the first tube body connected to sai d-h&% -handle. 6. The electric cleaner
according to any one of clainse 1 to 3, wherein said second tube body
conprises raceaged G i qanngsd 19 prhed @l@atimiad dlaagreming ia degya
| ongi tudinal direction and slidably attached inside said first tube body,
sai d fixindOfeans dprauwdsion hogeng &, &k cPnnessadrs & ubiratatitiie iiing ng
click can rise/set in said first tube body, the fixing click is engaged in
sai d recesMbﬁ’d‘ﬂts%fs@aiﬂ?%é@fﬁi—ﬁ%ﬁé‘%mn%%it&%@%i fddrsans
rel eases said engagenent. 7. An electric cleaner, conprising an electric
cl eaner maillfWHE BAviehd 8a% Fhe Mkttt s doldidbaFuhrhand) & efifst so
col |l ecting h%yber; a cannecting unit detachably attached to a hgse
att achi 1y FAIAE @ AR AR 0GR FHEE SPITOAHIE SRt hose
havi ng one end aLtacng to said connectin% unit and connected to said

r

bl ower; a d:t_r‘Fa%thlc WS cne FETHITE ot togr?c?eofa iFEFAST hose and

connectedtﬁ% f{fggMer; a connection tube attached to said hand handl e
and connecte 0 sai d suction hose; and a suction z ~, FEf3 2003 ~ 00

unit attached to sai ¢HoMeHHIN PG oM 8¢ WdviRled with

running means 102, and in the cleaning posture shown in

10 Fig. 18 the drawing run by the suction hose 200 attached to
the host attaching part 101 is possible. This cleaning
posture can be changed to the vertical storage posture in
which the hose attaching part 101 is positioned upward as
shown in Fig. 17, by using the running means 102 as

15 rotation center and rotating in a direction of arrow Z so
that the storage and conveyance properties of the electric
cleaner 1 can remarkably be enhanced.

Specifically, in this embodiment, in the cleaning

posture shown in Fig. 18, the electric cleaner main body

20 100 and the suction hose 200 are connected by the sub-
handle 600 to secure the dust passage 630, so that the
drawing run by the suction hose 200 is possible. Moreover,
in the sub-handle 600, the handle part 660 is disposed to
be projected upward in the cleaning posture. Therefore,

25 the tip end of the electric cleaner main body 100 provided
the hose attaching part 101 is easily raised via the handle
part 660 to an upward position from a position close to the

floor surface by using a rear end of the electric cleaner



connection tube, said electric cleaner main body conprises a plurality of
novi ng wheel s, the noving wheels conprising a pair of noving wheels B
di sposed on the | ower surface rear of said electric cleaner nai@43%§§(go
that the outer peripheral potion of the wheel contacting a runnin p ace
is projected downward and rearward; sai ®#®lectric cleaner main body further
conprising the hose attaching part for detachably attaching said connecting
unit on a mMadrekPdsdit) coiprted kihithe o nggretmekd s means whi ch
can detachably attach said connection tube to ride over the side of the
upper surf &WRSrsHAY aktthe leamdia mostwewriycan. eamiky &g rekandadhner
conprising an electric, cleaner main body provided with a blower for sucking
dust to a disttheIVekiGrl hermrge RPBHifecting unit detachably attached to

a hose attaching part of the electric ¢leaner in pody; a flexible suction
hose having one end 3fFERNERF 1 ote}é iRp 35 %i%sagﬁ’ AP said

b . @ hand handl e attached to the oth d af said suctjon, d
connect G (G T bl b SUSE GRRRRRST O (1A ci b RSt AR el e

d ted to .said i . and i it attached i d
Connect i on TN oo 2o 197t MR P PR "ot B LE"E 005

sai d el ectr'&ézlmper Eg%i{hﬂ??’é't lies'esiﬁa @A r -Ei/cé)f ﬁg%Meel s, the

movi ng wheel's conpri si a pair of noving wheels di spose | ower

surface regiodfy,Sl G AESIHIRE EbBAe i JRI LW SR N ddeh MHESE 640

peri pheral “potion of the wheel contacting a running surface is projected
downwar d an resd Weidhed aipvt ECIENE Ll tesleindapdr ®o) fd g e L BWPI i Si NG
the hose attaching part for detachably attaching said connecting unit on a
tip end0 salk corresit fgh Unibe CONPres g CONNESE | g Adond tditte at t aches a
handl e part projected on the side of the upper surface of said electric

cl eaner maigoryosht i tadhe satstea ch sug tmerh droksn bed ©Gwin hehe onieiotityg ami t
and can detachably attach said connection tube to ride over the side of the
upper surfawenfs saightel ectric cl eaner main body on the upper end of said
handl e part. 9. The electric cleaner according to claim7 or R- wherein
sai d connecting unit BWipheEeRrey ndR rtibkterkedirenly nelbhemi e pE8oTbr

oL 2ch 00 IS COECL TR 401 L L0 S Sleckyic, o sasl i) fodhe 2 hose
f i id el i I in bod d i d i h ,

B L T
on the 1 degle e Loer i oke oLeoBlihel sehe £ 1 SELL LD il 1 2

direction ofhsa dePaitud HOYY M MeRiSrednsl | hendadsh fed@idn fatpdO! di ng
t he connecti ng uni t.

position holding means 140 of the connection tube 400 is

disposed on the upper surface of the electric cleaner main
20 body 100. Thereby, in the vertical storage posture, the
connection tube 400 is attached over the electric cleaner
main body 100.
Furthermore, in the connection tube 400, the
connection tube expansion/contraction mechanism 402 is
25 provided with a lock mechanism, and the hand handle 300 is
provided with a trigger switch 301 as operating means for
releasing and locking the lock mechanism. Thereby, since

the expansion/contraction of the connection tube 400 can be



z 4 FEB 203 102 10. The electric cleaner according to claim7 or $~ wherein
sai d connecting unit conprises attaching neans for attaching the _connecti.ng
unit to said electric cleaner main body, attaching neans for attaéHﬂﬂgwﬁbid
suction hose to the connecting unit, connecting neans for connecting said
el ectric cleaner main body and said suction hose, and handl e neans for

hol ding  he. canecs 19 il Lol ot bol gl Spl GaRIeRIALD J9ge £n (e i de of

t he upper S ric cleaner nain h a posturé 1n which

2! onot Ltk 4540 501 RAL GG W4 e TBYRIERLC TSRl Sy Pel !
uher el n sai fh GONNEE L N 4L Lo GOPE | 5O £ IHME A IR SLIUEL ige Ui L T

connecting said eaner mal n body "and sai d suction hose, a

connecti on {4ybe. AL ACH H%ShAEE 1Ee UBd MGRASehPardle donhdd i pi pe

structure unit] a main connecting unit for connecting said connection tube
attachi ng stymet4i® it théd OaSBAchEd P SEIAE tdf & WNd | o Bk 181 S UD) £pierect | ng
unit, said four structure units are formed to be provided with a space
passing thrgaiph Body dod@. t hereof . 12, The el ectric cleaner according to
claim7 or $~ wherein said connecting unit conprises . a pipe structure
unit conprising on oneessiver et ine besiyned t dohi tuberettitagisinganéciaiism
attaching the connecting unit to said electric cleaner main body,

conpri si ng &0 the prdeideddviatihasearsd tHomhi gl dieoharhes mqrandgcf oon atttatodi ng
sai d ~ ~~ F F R 2003 103 suction hose, and constituting a dust passage

f or connectwitgh sthel attaching cpannetlheh tHulconmestiah suthe oi0hose; a
connection tube attaching part disposed parallel with the pipe structure
uni t fok0 hdTle ngebding dhemes thay) betkelh ahahe delnimumfuppekon %9 e of

said electric cleaner in body in a posture in which a | ongitudina
direction (FHEEACRIGE LHNAL TNOETEC I S oAt OFAET RO TR 15 dRaHRVI ng

wheel s; d_a, nai ' it f ing. said i on, tub
ttachi ng STHEST SRIGY 1 b Ou e LY LR T | Cou it ST < or med
Lo constit i@, nandl . belaees. Sald B 0o SIEUELIN I adi LR b £OIRESt T O

t ube attaching hechani sm par

. A A{. ASY. @Féﬁyﬁ%@h%-ﬁeﬁ’@hé- EGnfEX fin Adid- o Ak %@_led
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AL AL 2. A AVEn@Ecdnfboled! d Eath - 1 Erdtie s i AnAR I il A AN s A
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. AaF. A ASl . AR . Al &c¥r BE - AL fahé Mmdin ASRAA 100 A Iri AydNadinb SHARERND, - thev
"-}xsnid_Z]ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]calc
a] ca] ca] ca] capna¢ttiadr af ala¢ cdaf ach tad -ffechanism 640 and the attaching
]Bx@@b?kB}S*}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]g&}ca]ca]ca]ca cagca]ca]ca]ca]ca]
ca] ca] ca] cabpant catafEatlea] caprefeipr ajukg 6 age3formed of resin,

(""" H#AY%NORG xsni d_Z] ca] ca] c&a] c&a ca]ca]ca]ca&ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cere af EiFERPR a3 BA) BBF 2B} c%& ce)e el o REREFE €

20 utilized, the connected state is maintained in an obliquely
drawn state, and the friction coefficient of the contact
surface is set so that the connected state is released by
the force to lift upward the electric cleaner main body
100. Additionally, the lock mechanism provided with the

25 above-described conditions may be disposed. These concrete
solving means will be described later in detail.

As described above, according to the embodiment,

by connecting the electric cleaner main body 100 and the
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malntalned by the moving means 102, and the leg part 103
5 which forms the bottom surface in the vertical storage
posture and is disposed on the back surface of the electric
cleaner main body 100.
Moreover, since the connecting tube 400 is
attached to ride over the electric cleaner main body 100,
10 the electric cleaner 1 of the vertical storage posture is
inclined via the moving means 102 to raise the leg part 103
without being obstructed by the suction unit 500 attached
to the connection tube 400, so that the electric cleaner
main body 100 can be supported singly by the moving means
15 102. Therefore, the electric cleaner 1 of the oblique
posture can be moved by using the moving means 102 via the
hand handle 300.
Additionally, since the hand handle 300 is fixed
on the upper end of the vertical storage posture, the hand
20 handle 300 in this high position is held, and the electric
cleaner 1 fixed in the vertical storage posture can easily
be moved by using the running means 102 via the handle.
Furthermore, in the embodiment, since the sub-
handle 600 is detachably attached between the suction hose
25 200 and the electric cleaner main body 100, the electric
cleaner superior in storage and conveyance properties can

easily be provided without largely changing the structure

of the conventional electric cleaner.
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Eégg%figzL?&%g:%f%%%ﬁ%%gé}%é%%iggfgﬁ%?ﬁ&oggrgical storage can be
5 shortened. Additionally, in this embodiment, the height H1
during storage is set to about 1150 mm.

As described above, the electric cleaner 1 of the
embodiment is superior in storage and conveyance properties
in the vertical storage posture.

10 To simplify the following description, the
section different from that of the embodiment shown in
Figs. 1 and 2 will be described.
In Fig. 18, the electric cleaner main body 100 is
provided with a dust collecting chamber having therein a
15 disposable dust collecting bag, and a pair of large wheels
104 and one universal wheel 105 constitute the moving means
102, which can be moved via the suction hose 200. 1In the
usual cleaning (running) posture, the posture installed
long back and forth on the surface to be cleaned with the
20 large wheels 104 and the universal wheel 105 is taken.

The electric cleaner main body 100 comprises the
dust collecting chamber on one end of the longitudinal
direction, and an electric blower and a cord reel part (not
shown) on the other end. Furthermore, the universal wheel

25 105 is disposed below the dust collecting chamber, and a
pair of large wheels 104 are disposed on both sides of the
electric blower or the cord reel. Moreover, the hose

attaching part 101 directed in the horizontal direction
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tudinal direction which is opposite to the end with the

5 hose attaching part 101 disposed thereon, and installing
parts 104a on the periphery of the large wheels 104 are
disposed to jut out of the bottom surface and the back
surface (the other end) of the electric cleaner main body
100. Thereby, by raising and rotating the universal wheel

10 105 centering on the rotation axis Bl of the large wheel
104, the electric cleaner main body 100 can be changed from
the cleaning posture supported by the pair of large wheels
104 and the universal wheel 105 to the vertical storage
posture of the vertical position in which the hose attach-

15 1ing part 101 is directed in the vertical direction.

In the vertical storage posture, the electric
cleaner main body 100 is stably supported by the pair of
large wheels 104 and the and the leg part 103 disposed on
the back surface upper part of the electric cleaner main

20 body 100. Moreover, for the electric cleaner main body
100, by increasing the height on the side of the end of the
longitudinal direction in which the large wheels 104 are
arranged, the arrangement space of the electric blower and
the cord reel part disposed inside is secured. Addition-

25 ally, since the upper surface of the electric cleaner main
body 100 is inclined from the high end of the longitudinal
direction toward the other end, the running property and

compact structure are achieved.
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5 handle part 107 can be rotated centering on the rotation
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axis 108 disposed above the gravity center position Gl of
the electric cleaner main body 100 and stored in the
electric cleaner main body 100.
Furthermore, according to the embodiment, the

10 connection tube position holding means 140 for holding the
posture of the connection tube 400 is disposed on the upper
surface as the uppermost part of the electric cleaner main
body 100 in the cleaning posture. This connection tube
position holding means 140 is constituted of a pair of

15 protrusions 141 which support the connection tube 400 from
left and right in the vertical storage state, and is
disposed on the outer surface of the electric cleaner main
body 100 which is positioned below the connection tube
attaching mechanism 640 in the vertical storage posture.

20 Moreover, the operation control of the electric
cleaner main body 100 is performed by the infrared ray
receiving part 109 disposed on the upper surface of the
electric cleaner main body 100 in response to the operation
signal transmitted from the hand handle 300.

25 The sub-handle 600 is provided with a function
for attaching the sub-handle 600 to the electric cleaner
main body 100, a function for attaching the suction hose

200 to the sub-handle 600, a function for connecting the
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g) Q%éhgm%—handle 600 comprises a tubular pipe structure
member 601 for connecting the electric cleaner main body
100 and the suction hose 200, a connection tube attaching
member 602 disposed parallel with the pipe structure member
601, a main connector 603 for connecting the connection

10 tube attaching structure member 602 to the pipe structure

member 601, and a sub connector 604, and these four struc-
ture members are provided with a space 605 passing in the
middle.

The sub connector 604 is positioned on the side

15 of the electric cleaner main body 100, and the main

connector 603 is positioned on the opposite side.
Additionally, the main connector 603 and the connection
tube attaching structure member 602 are formed in a
thickness such that the user can grip the members and at

20 least the through space 605 part is subjected to surface

treatment such as rounding off the corners so that the user
has no feeling of difference even when holding these two
structure members.

In the sub-handle 600, the pipe structure member

25 601 constitutes the dust passage 630, the main body attach-

ing mechanism 610 is disposed on one end, the hose attach-

ing mechanism 620 is disposed on the other end, the

connection tube attaching structure member 602 is provided
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Moreover, in the embodiment, the hose attaching mechanism
620 is attached to the hose attaching part 101 so that the
5 connection tube attaching structure member 602 is upward in
the cleaning posture, and a hose connecting part 230 of the
suction hose 200 is attached to the hose attaching
mechanism 620.
According to the sub-handle 600, the user can
10 grip the connection tube attaching structure member 602 or
the main connector 603 to easily change the posture from
the cleaning posture shown in Fig. 2 to the vertical
storage posture shown in Fig. 1.
Moreover, in the vertical storage posture, when
15 the electric cleaner main body 100 and the connection tube
400 are connected so that longitudinal directions are
substantially parallel with each other, that is, the
connection tube 400 is substantially placed in the vertical
posture, the stability of the vertical storage posture is
20 enhanced, and the installation area can be reduced. For
the electric cleaner main body 100 of the embodiment, the
bottom surface of the electric cleaner main body 100
provided with the moving means 102 is substantially flat
(substantially straight as seen from the side face), and
25 the upper surface of the electric cleaner main body 100 is
constituted of an inclined surface so that the side of the

large wheels 104 is thicker and the tip end with the hose

attaching part 101 disposed thereon is tapered. Moreover,
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5 the connection tube 400 and the hose attaching part 101
which are substantially vertically to ride over the
electric cleaner main body 100. In the embodiment, this
space is utilized to arrange the sub-handle 600. The
position in which this sub-handle 600 is disposed is above

10 the gravity center position of the electric cleaner 1 of
the vertical storage posture, in the middle between the
electric cleaner main body 100 as a main device and the
connection tube 400 connected to the hand handle 300 and
the suction unit 500, and is the upper position in which

15 the user can easily perform the operation.

Additionally, since there is a wide space in the
position in which the sub-handle 600 is disposed, the
transversely long hand handle 300 with a necessary length
can be disposed so that the user firmly holds the electric

20 cleaner 1 of the vertical storage posture.

Furthermore, in the embodiment, the sub-handle
600 is provided with the sub connector 604 to maintain the
strength, but when the sub-handle 600 is formed of a metal
material or the like, the sub connector 604 does not need

25 to be necessarily disposed.

Moreover, in the embodiment, the connection tube

400 is held in a substantially vertical posture, but the

vertical posture does not need to be strictly assumed. For
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the connection tube attaching structure member 602 with an

5 angle so that the hand handle 300 is positioned above the
electric cleaner main body 100, the vertical storage
posture is more stably supported. Additionally, during
movement by the hand handle 300, since an angle of inclin-
ing the electric cleaner main body 100 can be reduced, the

10 load of the user holding the hand handle 300 can be
reduced.

Since the suction hose 200, the hand handle 300,
the connection tube 400 and the suction unit 500 are
substantially common in content with those described with

15 reference to Figs. 1 and 2, the description thereof is
omitted.

As described above, according to the embodiment,
the electric cleaner 1 is provided with a function of
controlling the operation of the electric cleaner main body

20 100 and moving the electric cleaner main body 100 and a
function of controlling the movement of the suction unit
500 via the hand handle 300, and a function of fixing or
releasing the expansion/contraction of the connection tube
400. Therefore, the user holding the hand handle 300 in

25 the standing posture can perform the operation control,
cleaning and storage without largely changing the attitude.

Additionally, since the hand handle 300 is

disposed and held in the uppermost part in the vertical
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handle 300 still in the vertical storage posture.

The concrete structure of the sub-handle will

next be described in further detail with reference to Figs.

5 19 to 23. Fig. 19 is an exploded perspective view of the
connected state of the sub-handle and the suction hose,
Figs. 20 and 21 are exploded perspective views of another
application example of the sub-handle, Figs. 22A and 22B
are a partial perspective view and a partial sectional view

10 showing the structure of attaching the connection tube to
the sub-handle, and Fig. 23 is a side view of Fig. 22.

The connection structure of the sub-handle 600
and the suction hose 200 will first be described with
reference to Figs. 19 to 21. 1In Fig. 19, the embodiment

15 shown in Fig. 19 is constituted by integrally molding the
tubular pipe structure member 601, the connection tube
attaching structure member 602, the main connector 603 and
the sub connector 604 with the resin material. Of course,
the structure does not have to be necessarily integrally

20 molded. For example, the structure may be constituted of
two members divided to left and right in a position by a
dotted line, and attached via screws.

Moreover, the main body attaching mechanism 610
disposed on one end of the pipes structure member 601 is

25 protruded to be fit for the attachment shape of the hose
attaching part 101 of the electric cleaner main body 100.
In the embodiment, protrusions 611 are disposed on both

sides of a projected pipe 617, which prevents the main body
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611 is provided with a fixing mechanism 612 for fixing the
coupling of the main attaching mechanism 610 and the hose
5 attaching part 101.

The fixing mechanism 612 is constituted of a
recessed portion 613 formed in the outer peripheral face of
the protrusion 611, a protective plate 614 for covering the
recessed portion 613, a seesaw switch 615 disposed in the

10 protective plate 614, and a spring 616 for constantly
placing the fixing mechanism 612 into a fixed state. The
seesaw switch 615 has a protruded button on one end, and a
fixing click on the other end, and the protective plate 614
are provided with windows via which the protruded button

15 and fixing click are exposed. Additionally, the protruded
button and fixing click are disposed to always jut out to
the outer periphery by the spring 616. Therefore, when the
switch is attached to the hose attaching part 101, this
fixing click can be engaged and fixed in a recessed portion

20 disposed on the inner side of the hose attaching part 101.
To release the engagement, the protruded button may be
depressed.

Moreover, the hose attaching mechanism 620
disposed on the other end of the pipe structure member 601

25 1is structured so that a connection ring 230 disposed on the
end of the suction hose 200 is inserted and coupled.
Specifically, in the embodiment, a fixed ring 231 is

attached to the end of a bellows hose, and the connection
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ing with the engaging part 232 is disposed in the outer

wall of the dust passage 630 of the hose attaching
mechanism 620.

10 Thereby, when the connection ring 230 is inserted
to the hose attaching mechanism 620 and the engaging part
232 is engaged in the engagement hole 621, the ring and
mechanism are interconnected.

According to the structure, since the suction

15 hose 200 is rotatably attached to the sub-handle 600, the
distortion of the suction hose 200 can be reduced.
Furthermore, in the embodiment, by pushing the engaging
portion 232 inward via the engagement hole 621, the
engagement can be released, which is effective during

20 maintenance.

The application example of the sub-handle 600
will next be described with reference to Fig. 20. 1In the
embodiment of Fig. 19, the pipe structure member 601, the
connection tube attaching structure member 602, the main

25 connector 603 and the sub-connector 604 are integrally
molded with resin, but this is not limited, and the pipe
structure member 601 may be structured to be separable from

the other structure members.
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attaching mechanism 620 for attaching the suction hose 200,
and the dust passage 630 for connecting the electric
cleaner main body 100 and the suction hose 200. Addition-
ally, a separate structure member 608 is integrally molded

10 with resin of a tubular pipe structure member attaching
part 606 to be attached to the pipe structure member 601a,
the connection tube attaching structure member 602 disposed
parallel with the pipe structure member 60la via the pipe
structure member attaching part 606, the main connector 603

15 for connecting the connection tube attaching structure
member 602 to the pipe structure member attaching part 606,
and the sub connector 604. This separate structure member
608 and the pipe structure member 60la are detachably
attachable.

20 In the embodiment, the pipe structure member
attaching part 606 is formed to be tubular, and by insert-
ing and passing the pipe structure member 601a through the
part 606, the main body attaching mechanism 610 disposed on
one end of the pipe structure member 60la is attached to

25 the hose attaching part 101. For the pipe structure member
attaching part 606, an engagement part 609 is disposed on
the inner surface of the pipe structure member attaching

part 606 so that the pipe structure member attaching part
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of Fig. 19. Moreover, the pipe structure member attaching
part 606 is not limited to the tubular shape as long as it
is detachably attached to the pipe structure member 601la
10 and the connected state can firmly be maintained. More-
over, since the same numerals as those shown in Figs. 4 and
3 denote the same positions and functions, the description
thereof is omitted.
According to the embodiment shown in Fig. 20,
15 even when the separate structure member 608 is removed, the
function as the electric cleaner 1 is not deteriorated.
Therefore, the member can easily be removed if convenience
in the vertical storage posture is not required. Moreover,
even when no remarkable design change is applied to the
20 pipe structure member 60la to detachably attach the pipe
structure member attaching part 606, the handiness in the
vertical storage posture can be enhanced and the general-
purpose properties can be enhanced.
Next, in Fig. 21, a connection tube attaching
25 mechanism 830 connectable to the hose attaching part 101 of
the electric cleaner main body 100 is disposed on the tip

end of the suction hose 200, and a detachable/attachable

sub-handle 600 is disposed between the hose attaching part
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view in a connected state of the electric cleaner main body

100, the sub-handle 600 and the suction hose 200.

5 The sub-handle 600 of the embodiment is also
integrally molded with the resin material of the pipe
structure member 601, the connection tube attaching
structure member 602, the main connector 603 and the sub
connector 604.

10 The main body attaching mechanism 690 disposed on
one end of the pipe structure member 601 has the same outer
shape as that of the connection tube attaching mechanism
830, and a sub-handle hose attaching part 691 provided with
the same shape as that of the hose attaching part 101 of

15 the electric cleaner main body 100 is disposed on the other
end. Additionally, the main body attaching mechanism 690
and the connection tube attaching mechanism 830 are both
provided with the fixing mechanism 612 (not shown).

According to the structure, the main body attach-

20 ing mechanism 690 of the sub-handle 600 and the connection
tube attaching mechanism 830 of the suction hose 200 both
have the same outer shape. Therefore, the sub-handle 600
is unnecessary, the sub-handle 600 may be removed, and the
connection tube attaching mechanism 830 can directly be

25 attached to the hose attaching part 101 of the electric
cleaner main body 100.

Therefore, according to this embodiment, since

the sub-handle 600 can easily be attached to, or detached
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conductor, the main body attaching mechanism 690 and the
sub-handle hose attaching part 691 are provided with the
power sources or signal conductor connection terminals,
respectively, and further a cord may be disposed to connect
the terminals.

The connection structure of the connection tube
attaching mechanism 640 and the attaching part 401 disposed
on the connection tube 400 will next be described with
reference to Figs. 22A, 22B, 23. 1In Fig. 22A, as described
above, the attaching part 401 is provided with the attach-
ment protrusion 410 disposed on the back surface of the
connection tube 400, and the engagement parts 411 protruded
in the expansion/contraction direction and to both sides.
When the engagement part 411 is provided with a stopper
part 412 in the upper part, and a recessed groove 413 is
formed from both sides toward the lower side of the
attachment protrusion 410, as shown in Fig. 22B, a cross
section shape is formed in T-type in which both sides of
the protruded part are projected. As shown in Fig. 23, in
the side surface shape, the protruded tip end is formed to
protrude downward.

On the other hand, for the connection tube

attaching mechanism 640, a recessed rail 641 is formed

Uy "

9
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5 recessed grooves 413 to support the attachment protrusion
410 from both sides. Moreover, in the vertical storage
posture, an inclined face 643 is formed on the rail 641 as
the upper side to guide the attachment protrusion 410 to
the rail 641.

10 According to this structure, as shown in Figs.
22A, 22B and 23, when the attaching part 401 is be inserted
to the connection tube attaching mechanism 640 from above,
the lower engagement part 41la of the attachment protrusion
410 first abuts on the inclined surface 643, and is guided

15 to the rail 641, further engaged with both engagement parts
411b of the attachment protrusion 410, and inserted until
the stopper part 412 abuts on the connection tube attaching
structure member 602.

Therefore, when the connection tube attaching

20 structure member 602 is pulled upward via the sub-handle
600, the attaching part 401 is held by the stopper part 412
and the guide rail 642 in the vertical direction and the
horizontal direction, so that the connection tube 400 can
be lifted up. On the other hand, when the connection tube

25 400 is lifted up via the hand handle 300, the weight of the
electric cleaner main body 100 cannot be held with the
engagement structure of the connection tube attaching

mechanism 640 and the attaching part 401, so that the
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641 and the engagement part 611 is strained, and the
engagement cannot easily be released. Therefore, by this
engagement the hand handle 300 is held and the electric
cleaner 1 of the inclined posture can be moved. Addition-
ally, the strength of the engagement may be adjusted by

15 increasing the contact surfaces of the rail 641 and the
engagement part 611, or by adjusting the engagement degree
to obtain an appropriate engagement stress. Moreover, the
contact surface may be subjected to surface treatment to
raise the friction coefficient.

20 The connection tube position holding means 140
will next be described with reference to Figs. 24A, 24B.
Figs. 24A, 24B are explanatory views of the connection tube
position holding means, Fig. 24A is a side view of the
electric cleaner of the vertical storage posture, and Fig.

25 24B is a A-A sectional view of Fig. 24A.

In Figs. 24A, 24B, in this embodiment, by coupl-
ing the connection tube attaching mechanism 640 and the

attaching part 401 disposed on the connection tube 400, the
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10:: is attached to the sub-handle 600, there is provided the
connection tube position holding means 140 constituted of a
pair of protrusions 141 for holding the lower position of
the connection tube 400 in the position in which the
10 connection tube 400, or the suction unit 500 disposed below
the connection tube 400 and the upper surface of the
electric cleaner main body 100 contact each other.

The connection tube position holding means 140
resists against stresses of directions of arrows Q1 shown

15 in Fig. 24B. For example, in the electric cleaner of the
vertical storage posture of Fig. 24A, when the hand handle
300 is held, the force of bringing down the hand handle 300
to the right (arrow Q3) allows the electric cleaner main
body 100 to easily fall down by the large wheels 104 so

20 that the load applied to the connection part of the attach-
ing part 101 and the sub-handle 600 is not large.

Moreover, for the force of bringing down the
handle to the left (arrow Q2) in Figs. 24A, 24B, the
connection tube 400 or the suction unit 500 is pressed

25 against the upper surface of the electric cleaner main body
100 so that the load applied to the connection part of the
attaching part 101 and the sub-handle 600 can be reduced.

However, since the force of bringing down the
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horizontal direction in the position (uppermost part in the
cleaning posture) in which the connection tube 400 or the
10 suction unit 500 contacts the upper surface of the electric
cleaner main body 100. Thereby, the strength of the
connection part stronger than necessary is reduced and
lightening can be achieved.
A method of using the sub-handle will next be
15 described with reference to Figs. 25A to 25C. Figs. 25A to
25C are explanatory views of a state of moving the electric
cleaner 1 of the vertical storage posture, Fig. 25A is an
explanatory view when the conventional example is lifted
up, Fig. 25B is an explanatory view when the electric
20 cleaner 1 of the embodiment is lifted up, and Fig. 25C is
an explanatory view of a state of moving the electric
cleaner 1 of the embodiment via the moving means.
First, in the conventional art of Fig. 25A, in a
general structure, the connection tube 400 is attached to
25 the side of the bottom surface of the electric cleaner main
body 100 in the vertical storage posture. In the vertical

storage posture of the conventional type, the attaching

part disposed on the connection tube 400 is directly
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10M 5 surface of the electric cleaner main body 100 (disposed

below the hose attaching part).

However, since the sub handle is disposed in the
position deviating from the gravity center position of the
electric cleaner with the vertical storage posture, and

10 when the electric cleaner is held with the sub handle, the
electric cleaner of the vertical storage posture has to be
held in the inclined posture. Particularly, when the
electric cleaner is lifted up, it falls from the vertical
posture down to the inclined posture. Therefore, the

15 suction hose 200 obstructs the lifting. It is difficult to
lift up the cleaner or to take balance.

On the other hand, as shown in Fig. 25B, the
electric cleaner 1 of the embodiment can be lifted up via
the sub-handle 600 in the vicinity of and above the gravity

20 center position of the electric cleaner 1. In this case,
the handle part 660 is easily gripped. Additionally, since
the electric cleaner main body 100 and the connection tube
400 are divided and supported on both sides of the longi-
tudinal direction of the handle part 660, it is easy to

25 take balance. Moreover, as shown in Fig. 25B, since the
user can carry the suction hose 200 under her arm, the
transport posture becomes excellent.

Moreover, as shown in Fig. 25C, in the embodi-
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However, in the conventional art, since the

connection tube 400 is attached to the side of the bottom
surface provided with the large wheels, the connection tube
offers obstruction and the movement by the large wheels 104
10 is difficult. Moreover, in the conventional art, since the
attaching part of the connection tube 400 is hooked onto
the electric cleaner main body 100 from above, the connec-
tion tube 400 is detached when pulled obliquely. However,
in the embodiment, the cleaner can easily be moved simply
15 by inclining the vertical storage posture via the hand
handle 300.
(Other Embodiment of Connection Tube Attaching Mechanism
provided with Lock Mechanism)
The lock mechanism of the connection tube
20 attaching mechanism 640 and the attaching part 401 will
next be described with reference to Figs. 26 and 27. Fig.
26 is a partial perspective view of the attached state of
the connection tube attaching mechanism 640 and the attach-
ing part 401, and Fig. 27 is a partial vertical sectional
25 view.
In the embodiment, the connection tube attaching
mechanism 640 of the sub-handle 600 is provided with a lock

mechanism 731 for fixing the attaching part 401. The lock
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operation properties are enhanced. Moreover, when the user
holds the handle, the upper surface of the handle part 660
is most difficult to be touched, so that error operation
can be prevented.

10 Furthermore, one end of the seesaw bar 733 abuts
on the lock lever 732, other end thereof forms an attach-
ment click 735 which rises from or sets in a window 737
disposed in the connection tube attaching mechanism 640,
and the attachment click 735 is always protruded from the

15 window 737 by the spring 734 to maintain the locked state.

On the other hand, a recessed portion 736 to be
engaged with the attachment click 735 is disposed on the
surface of the attaching part 401 which abuts on the
connection tube attaching mechanism 640.

20 Moreover, in the embodiment, when the connection
tube 400 is pulled upward via the hand handle 300, the
strength of the spring 734 is set so that the engagement of
the attachment click 735 and the recessed portion 736
cannot bear the weight of the electric cleaner main body

25 100. Of course, the fixed state may be maintained.

Additionally, the tip end of the attachment click
735 is wedge-shaped. Moreover, since the recessed portion

to be engaged with the click is formed to have a V-shaped
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Attaching Mechanism of Second Embodiment)

5 Additionally, the structure of the connection
tube attaching mechanism 640 is not limited to the above-
described embodiments. For example, a recessed rail is
formed along the longitudinal direction of the connection
tube 400 in the attaching part 401 of the connection tube

10 400, and the connection tube attaching mechanism 640 may be
provided with the protrusion 702 having a T-shaped
sectional shape to be engaged in the recessed rail.

Moreover, an engagement hole is formed in one
side of the handle part 660 as the upper part of the sub-

15 handle 600 in the vertical storage posture, and the attach-
ing part 401 of the connection tube 400 may be engaged in
the engagement hole. In this case, the entrance of the
engagement hole is wide, and the inside thereof is
narrowed.

20 Moreover, in the lock mechanism 731 for fixing
the attaching part 401, the abutment surfaces of the
connection tube attaching mechanism 640 and the attaching
part 401 may be provided with means for preventing the
slippage (sliding) of both members. For example, the

25 contact surfaces of the connection tube attaching mechanism
640 and the attaching part 401 may be provided with
concave/convex patterns, such as wave patterns along the

sliding surface.
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mechanism 640 with a spring, they are positively pressed
against each other, so that the insertion property of the
5 attaching part 401 may be enhanced. For example, the
contact surface of the connection tube attaching mechanism
640 is provided with a recessed portion, and a leaf spring
may be disposed in the recessed portion. In this case, to
enhance the positioning at the time of insertion, the

10 entrance portion of the rail part 641 is enlarged, and the
leaf spring is disposed at an interval from the exist/
entrance portion of the contact surface so that the
insertion easiness and click feeling at the time of locking
are obtained.

15 Furthermore, the lock mechanism of the attaching
part 401 and the connection tube attaching mechanism 640 is
disposed on the side of the connection tube 400 provided
with the attaching part 401, and by operation of the
trigger switch 301 disposed on the hand handle 300, the

20 locking (fixing) of the lock mechanism can be released.

For example, the lock mechanism provided with the attach-
ment rising/setting click rising from/setting in the
attaching part 401 is disposed on the attaching part 401 of
the connection tube 400, and the recessed portion for

25 engaging with the attachment click may be disposed in the
rail part of the connection tube attaching mechanism.
Therefore, by the operation of the trigger switch 301

disposed on the hand handle 300, and the operation of the
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of the sub-~-handle 600 and the connection tube 400 can be
5 released.
(Other Embodiment)

When the suction hose is provided with the power
supply wire or the signal conductor, and the power supply
or the like is operated by the hand handle, or when the

10 suction unit 500 is provided with a rotation brush drive
motor, the sub-handle, the suction hose, the hose attaching
part of the electric cleaner main body, or each connecting
part of the connection tube may be provided with a known

connection terminal.
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1. An electric cleaner, comprising an electric cleaner main body
provided with a blower for sucking dust to a dust collecting
chamber; a flexible suction hose having one end attached to said
electric cleaner main body and connected to said blower; a hand
handle attached to the other end of said suction hose and connected
to sald blower; a connection tube attached to said hand handle and
connected to said suction hose; and a suction unit attached to said
connection tube and connected to the connection tube,

said connection tube comprising a first tube body having one
end detachably connected to said hand handle, and a second tube body
having one end slidably connected to the other end of said first
tube body and having the other end connected to said suction unit,

said first tube body comprising fixing means for fixing sliding
of said second tube body, releasing means for releasing obstruction
of the sliding of said fixing means to allow said sliding operation,
and a second connection member for operating the releasing means,

said hand handle comprising a switch for operating said
releasing means, and a first connection member for transmitting the
operation of said switch to said second connection member,

wherein said first connection member is dispcsed between said
switch and a connecting part of said hand handle connected to said
tube,

said second connection member is disposed between said
releasing means and a connecting part of the first tube body

connected to said handle,



100 ()- 10t 10t 10tl7:110% & ()- BwaBbC 10t! & 10%& () - $MLO%E ()3
"S100& ()-S5 10%& ()-F 165" 109& ()-F 1100& ()-wxdEDC 10t!72 109 i EBA0
5109& () - S3109%& ()-,,!10%& ()-SL*"109%& ()-1 (Y109%& ()-X =
10t111109%& ()-!!109& ()-910% & ()-$@O% & ()- 10 10 10s9 10%& ()-18z zX9_=
10t ! S-#10% ] & ()- !'6S-#10%&' ()- !;S-#10%&' ()-
I 3@10%& ()-& ,3@10% ()-& 10% & ()- 'D'E'"F'G'Y' " ""rS4 10
10% & () - : 1 Gefids " B510%A & (DirGt10cdithebd @) T4k ( pnél; the second
@ T#109&' ()-""#>#Hu#[ $$dErS4 10 10"10% & ()-3 10% & ()-9@M0% & () -
10% & donnlection member are allowed to connect each other by connecting
gaid hand handle and the connection tube to transmit the operation

of said switch to said releasing means.

2. An electric cleaner, comprising an electric cleaner main body
provided with a blower for sucking dust to a dust collecting
chamber; a flexible suction hose having one end attached to said
electric cleaner wmain body and connected to sgaid blower; a hand
handle attached to the other end of said suction hose and connected
to said blower; a connection tube attached to said hand handle and
connected to said suction hose; and a suction unit attached to said
connection tube and connected to the connection tube,

said connection tube comprising a first tube body having one
end detachably connected to said hand handle, and a second tube body
having one end slidably connected to the other end of said first
tube body and having the other end connected to said suction unit,

said first tube body comprising fixing means for fixing sliding
of said second tube body, releasing means for releasing obstruction
of the sliding of said fixing means to allow said sliding operation,
and a second connection member for operating the releasing wmeans,

said hand handle comprising a substantially bar-shaped grip
part, a switch for operating said releasing means, and a first
connection member for transmitting the operation of said switch to

said second connection member,
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rotating member and a second rod member so disposed as to range
between said switch and a connecting part of said hand handle
connected to sald connection tube,
said first rod member connects said switch and said rotating
member, said rotating member being connected to one end of =zaid
second rod wmember, gaid rotating member having a structure for
reversing movement directions of said first rod member and said
second rod member,
salid second connection member is disposed between said
releasing means and a connecting part of the first tube body
connected to said hand handle,
the ends of said first connection member and the second
connection member are allowed to connect each other by connecting

said hand handle and the connection tube to transmit the operation

of said switch to said releasing means.

3. An electric cleaner, compriging an electric cleaner main body
provided with a blower for sucking dust to a dust collecting
chamber; a flexible suction hose having one end attached to said
electric cleaner main body and connected to said blower; a hand
handle attached to the other end of said suction hose and connected

to said suction hose; a connection tube attached to said hand handle
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and connected to said suction hose; and a suction unit attached to
said connection tube and connected to the connection tube,

sald connection tube comprising a first tube body having one
end detachably connected to said hand handle, and a second tube body
having one end slidably connected to the other end of said first
tube body and having the other end connected to said suction unit,

said first tube body comprising fixing means for fixing sliding
of said second tube body, releasing means for releasing obstruction
of the sliding of said fixing means to allow said sliding operation,
and a gsecond connection member for operating the releasing means,

gaid hand handle comprising a connecting part to which said
connection tube isg connected, a grip part disposed opposite said
connecting part, a switch for operating said releasing means, and a
first connection member for transmitting the operation of said
switch to said second connection member,

said suction hoge is attached between said connecting part and
said grip part to extend in a bending direction to a tube axis
direction of said connection tube,

said grip part is formed into a substantially bar shape by
bending to the bending direction of said suction hose,

said switch is disposed on the connection tube side of said
grip part and the side of said suction hose to slide in a direction
of the tube axis of said connection tube,

gaid first connection member comprises a first rod member, a

rotating member and a second rod member so disposed as to range

10% U& () - FY10% U& () - 94.0%
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between said switch and the connecting part of said hand handle
connected to saild connection tube,
said first rod member connects said switch and said rotating
member, said rotating member being connected to one end of said
second rod member, said rotating member having a structure for
reversing movement directions of sgaid first rod wmember and said
gecond rod member,
gaid second connection member 1is disposed between said
releasing means and an end part of the first tube body connected to
said hand handle,
the ends of said first connection member and the second
connection member are allowed to connect each other by connecting
said hand handle and the connection tube, and by moving the switch

in a direction attracted to said grip part, said releasing means

performs releasing operation.

4, The electric cleaner according to any one of claims 1 to 3,
wherein

gsaid hand handle comprises a lower case provided with a
conveyance part for connecting said connection tube and said suction
hose, an upper case provided with an operation switch, and a
component arrangement part extended and formed to said grip part,

sald component arrangement part formed on said lower case is
provided with said switch, and said first connection member, and the
component arrangement part formed on said upper case 1is provided

with an operation substrate.
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end of the first tube body connected to said second tube body,
said second connection member is disposed between said

releasing means, and the connecting part of the first tube body

connected to said hand handle.

6. The electric cleaner according to any one of claims 1 to 3,
wherein

gaid second tube body comprises recessed parts arranged at
predetermined intervals along a longitudinal direction and slidably
attached inside said first tube body,

said fixing means comprises a fixing click disposed so that the
fixing click can rise/set in said first tube body, the fixing click
is engaged in said recessed part of said second tube body, and said

releasing means releases said engagement.

7. An electric cleaner, comprising an electric cleaner main body
provided with a blower for sucking dust to a dust collecting
chamber; a connecting unit detachably attached to a hose attaching
part of the electric cleaner main body; a flexible suction hose
having one end attached to said connecting unit and connected to
gsaid blower; a hand handle attached to the other end of said suction
hose and connected to said blower; a connection tube attached to

said hand handle and connected to said suction hose; and a suction
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connection tube,

said electric cleaner main body comprises a plurality of moving
wheels, the moving wheels comprising a pair of moving wheels
disposed on the lower surface rear of said electric cleaner main
body so that the outer peripheral potion of the wheel contacting a
running surface 1s projected downward and rearward;

said electric cleaner main body further comprising the hose
attaching part for detachably attaching said connecting unit on a
tip end,

said connecting unit comprising connecting means which can
detachably attach said connection tube to ride over the side of the

upper surface of said electric cleaner main body.

8. An electric cleaner, comprising an electric cleaner main body
provided with a blower for sucking dust to a dust collecting
chamber; a connecting unit detachably attached to a hose attaching
part of the electric cleaner main body; a flexible suction hose
having one end attached to said connecting unit and connected to
said blower; a hand handle attached to the other end of said suction
hose and connected to said blower; a connection tube attached to
gsaid hand handle and connected to said suction hose; and a suction
unit attached to said connection tube and connected to the

connection tube,
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said electric cleaner main body comprises a plurality of moving
wheels, the moving wheels comprising a pair of moving wheels
disposed on the lower surface rear of said electric cleaner main
body so that the outer peripheral potion of the wheel contacting a
running surface is projected downward and rearward;
said electric cleaner main body further comprising the hose
attaching part for detachably attaching said connecting unit on a
tip end,
said connecting unit comprising connecting means which attaches
a handle part projected on the side of the upper surface of said
electric cleaner main body, attaches said suction hose below the
connecting unit, and can detachably attach said connection tube to
ride over the side of the upper surface of said electric cleaner

main body on the upper end of said handle part.

9. The electric cleaner according to claim 7 or §, wherein said
connecting unit comprises a main body attaching mechanism part for
attaching the connecting unit to said electric cleaner main body, a
hose attaching mechanism part for attaching said suction hosge, a
dust passage for connecting said electric cleaner main body and said
suction hose, a connection tube attaching mechanism part for holding
said connection tube on the side of the upper surface of s=aid
electric cleaner main body in a posture in which a longitudinal
direction coincides with a movement direction of said pair of moving

wheels, and the handle part for holding the connecting unit.
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said electric cleaner main body in a posture in which a longitudinal

direction coincides with a movement direction of said pair of moving

wheels.

11. The electric cleaner according to claim 7 or 8, wherein said
connecting unit comprises a tubular pipe structure unit for
connecting said electric cleaner main body and said suction hose, a
connection tube attaching structure unit disposed parallel with the
pipe structure unit, a main connecting unit for connecting said
connection tube attaching structure unit to said pipe structure
unit, and a sub connecting unit,

said four structure units are formed to be provided with a

space passing through a middle thereof.

12. The electric cleaner according to claim 7 or 8, wherein said
connecting unit comprises : a pipe structure unit comprising on one
end a main body attaching mechanism part for attaching the
connecting unit to said electric cleaner main body, comprising on

the other end a hose attaching mechanism part for attaching said
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suction hose, and constituting a dust passage for connecting said
electric cleaner main body and said suction hose;

a connection tube attaching part disposed parallel with the
pipe structure unit for holding said connecting tube on the side of
the upper surface of said electric cleaner main body in a posture in
which a longitudinal direction coincides with a movement direction
of said pair of moving wheels; and

a main connecting unit for connecting said connection tube
attaching structure unit to said pipe structure unit, and

a space 1is formed to constitute a handle between said pipe

structure unit and said connection tube attaching mechanism part.



