- 1 - SPECIFICATION Title of Invention CLEANI NG ROBOT Technical Field

[ 0001] The present invention relates to a cleaning robot that noves by itself
on a floor surface. Background Art [0002] A conventional cleaning robot is

di sclosed in a patent docunment 1. In this cleaning robot, a main body housing,
whi ch has a circul ar shape when viewed fromtop, noves by itself on a floor
surface to performcleaning. Here, to p%rforn1c|eaning under a table and the
like, the main body housing is formed to have a thin shape that is lowin
hei ght. The main body housing is PPOVIIEARIOMN a drive wheel and a driven
wheel that protrude froma bottom surface. The driven wheel is disposed in
front of the dditlecofllhesitionn a traveling direction during a cleaning tine.

[ 0003] A | ower surface of a front portion of the main body housing, which is
si tuat ed CLEANING ROBOT

Technical Field

[0001] The present invention relates to a cleaning robot that moves by itself on a floor
surface.
Background Art

[0002] A conventional cleaning robot is disclosed in a patent document 1. In this
cleaning robot, a main body housing, which has a circular shape when viewed from
top, moves by itself on a floor surface to perform cleaning. Here, to perform cleaning
under a table and the like, the main body housing is formed to have a thin shape that is
low in height. The main body housing' is provided with a drive wheel and a driven
wheel that protrude from a bottom surface. The driven wheel is disposed in front of
the drive wheel in a traveling direction during a cleaning time.

[0003] A lower surface of a front portion of the main body housing, which is situated
in front in the traveling direction during the cleaning time, is provided therethrough
with a suction opening, and a circumferential surface of a rear portion of the main
body housing is provided therethrough with an air exhaling opening. A dust suction
portion, which has an electric fan and a dust collection portion, is disposed behind the
drive wheel in the main body housing. The electric fan generates a suction air flow
that is sucked from the suction opening, and the dust collection portion collects dust
contained in the suction air flow.

[0004] The suction opening and the dust collection portion are connected with each



in front in the traveling direction during the cleaning tine, is provided
theret hrough with a suction opening, and a circunferential surface of a rear
portion of the main body housing is provided therethrough with an air exhaling
openi ng. A dust suction portion, which has an electric fan and a dust
collection portion, is disposed behind the drive wheel in the main body

housi ng. The electric fan generates a séiction air flow that is sucked fromthe
suction opening, and the dust collection portion collects dust contained in

t he suction ai Pthet i djco0Bzdurhenlsetomi orticopedithvpingdalitgepduisg a ebhrected on
portion are connected with each - 2 - other by a duct, the dust collection
portion and théy dha dehali thg cpeii fay iadiepaedh e dteedich drehel dadt, colatiot he
electric fan is disposed in the duct. Here, the dust collection portion is

di sposed in a pomiet i dispustiabh éeanchodrmbly ahdidrsourabRaninnac sebdimngl, yu aian air
flowin opening and an air flow out opening are in tight contact wwth the duct
via a packing. 1p@0h5pBEs sdrisan dihowaunohaty HOUSiFY cosadva Hedudthergin with a
battery that supplies electric power to each portion of the electric fan, the
drive wheel angadkhg. like, and with a control board that has a control circuit
to control each portion. 100061l n the cleaning robot having the above
structure,oo¥3gn a Chealhng: ARAMLALY Bfisind iShlieiheleh @l 4 ¥aELWNES s Ald; t he

el ectric fan are driven. The mai n body housing noves by itself on a ?Ioor

surface becauseieaic bl oftn bl 81 e kierribfigelheade ALY &l HOREL nofh an ai T

fl ow containing dust is suck romthe suction opening sposéanln the front

portion becaus CQ&“ﬁQﬁﬁﬁﬁ%ﬁkgg5@%“%?@?@“?8&ﬁ5?%%§?8%$3 dust contained in the

air flowis collected ctronp and the air flow, from

R e L e L A

backward fromthe air exhali®ng openi M%QY

el coned; e S4pho LTI ARIBRILL S0k kBt MEnlSl B ot o0 I
by itself on a floor surface because of rotation of the drive wheel and driven wheel,
and an air flow containing dust is sucked from the suction opening disposed in the
front portion because of the driving of the electric fan. The dust contained in the air
flow is collected by the dust collection portion, and the air flow, from which the dust
1s removed, passes through the electric fan to be exhaled backward from the air
exhaling opening. In this way, the floor surface is cleaned, the dust collection portion
is removed, and the dust accumulated in the dust collection portion is dumped.
Citation List
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[0007] PLT1: JP-A-2007-167617 (pages 6 to 10, Fig. 2)

Summary of Invention

Technical Problem

[0008] The electric fan disposed in the main body housing has a heavy weight, and the



[0007] PLT1: JP-A-2007-167617 (pages 6 to 10, Fig. 2) Summary of Invention
Techni cal Probl em [0008] The el ectric fan disposed in the main body housi ng has
a heavy weight, and the - 3 - dust collection portion beconmes heavy in wei ght
because of the accunul ati on of dust. Because of this, according to the
conventional cleaning robot that disposes the electric fan and the dust
col l ection portion behind the drive whe&t, the wei ght becomes heavier in the
portion behind the drive wheel than in the portion in front of the drive
wheel . Here, i fustiselleptipmprody bévomss hgvmbyvesighidekawae df @ndcatopsosutitlanl y bef or e
a step of a downward stairway and the like, there is a risk that a center of
gravity shift s Boeavkaweilrttis, axnadinhéo timicnnsodynahdemsiimgobalits dispam hbelestiep t o be
broken because of the weight behind the drive wheel. Besides, when dust
accumnul at es i nfanheddhesdusicollbeioh pomniop beliindthe diitewhiel, gt whghibe@nich el ve wheel
beconmes further heavier; accordingly, the main body housing becones nore
likely to fall if hempotthe thiap thel @R Hebk@M Fethe absion iiM rdntCATR: MR ehekhe wei ght
of the portion in front of the drive wheel becones heavier than the portion
behi nd the dri Vereprerd maihedehdiSing nidvekbd-Ratlrdth@ st MabedybdiausisRg ofal |'s from
a step of a downward stairway when noving forward_ [0010] Besi des, according

to the convent ieRakare kAN RPRLe, tHeRGs FRENMBOML RPMSINGy sEirRbQYWIed With the

suction opening through the front portion and with the el éctric fan and air

exhal | ng. openi B i s HBAC kol 00 o HGREYRE 1Ohe biZa 1ADLA br bE QAR N, whi ch

connects the suction opening an e alr exhaling opening w gacti other, is

fored to ext eadul g g Le) THADA: ARVSIMAEER! A3, LR FONLLSL, board I

di spersed and disposed in a left-ri rection and a ba SRR ecti on

wih respect g, 09 dusli6ohl Agld QRALLLAN nARd @ WL ing. uhich connects

el ectric conponents®s he el'éctric tan, rrv

2, DLUTRTT LY O kb SOnL Lot dvy Becotss, | gng Aecord oy, iheres @
conti nued [6(52)9? stat ]j&ﬂ(g@ﬂ%é,eals% i Taclaée v%f;ierre I1:}1%61'\5&:igi;11§c 0 t%uprorrtiioqlgin front of the drive
wheel becomes heavier than the portion behind the drive wheel, there is a risk that the
main body housing falls from a step of a downward stairway when moving forward.
[0010] Besides, according to the conventional cleaning robot, the main body housing
1s provided with the suction opening through the front portion and with the electric fan
and air exhaling opening in the back portion. Because of this, an air flow path, which
connects the suction opening and the air exhaling opening with each other, is formed
to extend long in the main body housing. Besides, the control board is dispersed and
disposed in a left-right direction and a back-forth direction with respect to the dust
collection portion, and a wiring, which connects electric components such as the
¢lectric fan, the drive wheel and the like and a plurality of the control boards, becomes

long. Accordingly, there is a problem that the main body housing becomes large.

[0011] Besides, if use is continued in a state where a small air leak is occurring



- 4 - because of deterioration of the packing and the like, the air flow
contai ning dust flows over the control board, so that the dust accumul ates on
the control board. In this way, there is also a problemthat the control
circuit malfunctions and the reliability of the cleaning robot declines.
[0012] 1t is an object of the present invention to provide a cleaning robot
that is able to prevent a fall froma step. Besides, it is another object of
the present invention to provide a cleaning robot that is able to achieve a
smal | size andbe@usagdrdgipdonatien efghs pdsking byd thedikatthownir flow Probhemdp 028} To

achi eve the above objects, the present invention conprises: a nmain body
housi ng that i 9vpribvéaed! watd satteudt idost 2openilang canble amtral boaek halhisngzyopeni ng; a
pair of drive wheels that have a horizontal rotary shaft and allows the main
body housi ng t chempiseldoye proklehfthataine @neol ¢ifonit frzifuhdtvhs kisd the SgISREy dfthe he nmai n
body housing; a dust collection portion that is disposed on the rotary shaft
and col | ect s duaktning rohot d&klinekl ow whi ch is sucked fromthe suction opening
because of driving of the electric fan; and a battery that supplies electric
power to gagiz]porti B anvdd@icesiMhd fescal iaednkibe 1 @ovillsa HbnRSesht A RNGIess de of the
dust collection portion and the battery is disposed on another side of the

dust _col | ect | opraatitd Al frd) ALMpABEANE] NGs biforhdH it bH@eliroent ASeriBh o HOIY
housi ng noves forward and backward because of driving of the pair of drive

wheel s. For exgpmld a bREiRS 8ot it fidbib So deRLASEduall 2000 @F; t
col l ection por?ion that is dispose& overothe rotar? §%§ft 0 %%%ﬁmgy?ve

wheel s, while gaﬁb%g;tery i s di sposed behind the dust collection portion. In
this way, the weight of the nmain body housing is distributed in front of and

behind - 5 - Solution to Problem

[0013] To achieve the above objects, the present invention comprises: a main body
housing that is provided with a suction opening and an air exhaling opening; a pair of
drive wheels that have a horizontal rotary shaft and allows the main body housing to
move by itsclf; an electric fan that is disposed in the main body housing; a dust
collection portion that is disposed on the rotary shaft and collects dust of an air flow
which is sucked from the suction opening because of driving of the electric fan; and a
battery that supplies electric power to each portion; wherein the electric fan is
disposed on one side of the dust collection portion and the battery is disposed on
another side of the dust collection portion.

[0014] According to this structure, the main body housing moves forward and
backward because of driving of the pair of drive wheels. For example, the clectric fan
is disposed in front of the dust collection portion that is disposed over the rotary shaft
of both drive wheels, while the battery is disposed behind the dust collection portion.

In this way, the weight of the main body housing is distributed in front of and behind



the drive wheels. An air flow containing dust on a floor surface is sucked
fromthe suction opening because of driving of the electric fan and coll ected
by the dust collection portion. The air flow, fromwhich the dust is renoved
by the dust collection portion, passes though the electric fan disposed in
front of the dust collection portion to_ be exhaled fromthe air exhaling
opening. |If the main body housing stop'sS'suddenI y before a step of a downward
stairway or the |ike when noving forward and backward, the center of gravity
shifts back ander&irervheplsy 80 arHioweomHping flugiioa ndeqy ssdane ihewrkeh §omsthe
distributed in front of and behind the drive wheels; accordingly, a fall of
the mai n body H&UeN igenise peeapenpbdriviBesifdbe elechie Hosnd collfawst bonhepdusti on i s
di sposed over the rotary shaft of the drive wheels; accordingly, even if the
wei ght becones collecten predenudbe af Towelrousthichahd dot is ommoviel by Weidghitcobatiamce of t he
mai n body housing is kept. [0015] Besides, in the cleaning robot having the
above st ruct ur porowgraskenhotigh thhelepriedendispasedemt frann pf thaelusiabBscyios badibn | S

di sposed on a center |line of the main body housing. According to this
structure, thetos gihtlcdfromitee ankthalinglypdhtigsifig: msin Gbét hiudiug eps Fudlieopt of and
behind the center |line. [0016] Besi des, the cleaning robot having the above
structure accobebrg st@ dfhelopheatitairvaf veik liR8 waHRb 8L Sirwadra8 8idwarush t hat
is disposed at the suction opening arranged in front of the drive wheels; and

a rear wheel thatceitsr 6l gpegaBifeRikhatien. ek, eoMig el S RS bdlytHigsihot ary

brush, the drive wheel and the rear wheel contact a floor surface, so that the

mai n body housisngstHBMESinYork b &d béﬂmdttﬁcedlfi%eo@ﬁedeﬁy ﬁgcgfa?ngl}f‘%qgﬁ df ﬁl? n![iﬁn this
up e

structure, dust on the floor surface is stirre y rotation o rotary

brush and gui dgghyf ®utie iSHel iy PREANGe Icfu?tt J&ﬁe%h;}ogﬁ)ﬁ%ﬁ% gﬂﬁ%&:@ gv&&&xp S

suddenly when noving forward, the center of gravit I'n bo housi ng

shifts forward qtﬁ’?%h%fg%frtﬂé Ve whells a&BHII?%?%,Seg Iiﬁr‘ﬂgegmiﬁﬁtgg‘%‘}%%s the, mai n body

housing is i ncline rward. Here, the we e mal ousrnhg is

di stributed ba rth; ' : he i.n bod usi.ng. returns to the
original atti tg{%&ﬁ%%g@;{;ﬁg& @g@qﬁﬂ,’}%&%}t@%ﬁ? CEE’? !rthgt%afm ﬁ%fpi t?&s’l'tl%éli(%bve
structure rding,to the present inventi.on conprises a control board that
control s ég@ﬁ?port?%er?%de\slm%r@?r?efaﬁgg(gnq?ﬁ%wn%c%ﬁ V8 SErEES A ERE R s ame si de
as the battery with.respect. to.the st ,collection portion. According to this
structure, thePHEAY Y REIGn I erodTy rspg#f‘saﬂlsi’%se iogﬁog@g‘”c}ﬁleo e ipaR §pd he dri ve
wheel s and thehbattery iﬁ. di spﬁ%ted on thﬁ}eot hig,EtOSi de of .the _drive wheels.

[ 0018] Besi des, "I'HBEc FENIIRE Pobbt SHET R ehEeglo 0k g Mt frdy AeBBRdihg to t he
present invention conprjises_an air flow path that connects the suction opening
with the dust @SFPREt b 8F $19Rhind i CE¥HEEt s the dust col | ection portion

with the air exhaling opening; wherein the air flow path is di sposed on one
side withlYH8hect tRFSidse thpdeanpgirpled brvpe e pbqve structure according to the present

invention comprises: a rotary brush that is disposed at the suction opening arranged in
front of the drive wheels; and a rear wheel that is disposed behind the drive wheels;
wherein the rotary brush, the drive wheel and the rear wheel contact a floor surface, so
that the main body housing moves by itself on the floor surface. According to this
structure, dust on the floor surface is stirred up by rotation of the rotary brush and
guided to the suction opening. If the main body housing stops suddenly when moving

forward, the center of gravity of the main body housing shifis forward, and the rotary



[ 0019] According to this structure, the main body housing noves by itself on
the floor surface to perfom cleaning because of control by the control board
di sposed, for exanple, behind the dust collection portion. Because of the
driving of the electric fan, the air flowis sucked into the air flow path
fromthe suction opening that opens in front of the dust collection portion,
and exhal ed, via the dust collection po@tion, fromthe air exhaling opening

t hat opens through the front portion of the main body housing. [0020]

Besi des, the phashitdefompehisp drt dompit bely hoasingis mebodlfohveud iHeg, theateigts  pr ovi ded
Wi th a suction opening disposed through a | ower surface and an air exhaling
openi ng di sposed ttehmoodledahouwspiges dstitfusdebaak dndriivibs advyrdiighe lthe @ainabofty oor
surface; an electric - 7 - fan that is disposed in the nmain body housing;, a
dust col | ecti ohoprgrcomstthée odginklecitsdedust of an air flow which is sucked from
t he suction openi ng because of driving of the electric fan; an air flow path
that conndbt¥]t he sBedidesnhegeniimgrobbittiavingehediste LRthRUEUEQRNP@S thi PRsennd
connects the dust collection portion with the air exhaling opening; and a

control board thahtiopiteks ©aafrop8dril @kt HWRENEER ARICA! WhkRWhP bl S
di sposed on one side of the dust collection portion and the control board is

di sposed on anebhefis SiksRed@bn iR Side G hEEkEANROFshRP 10 %Q%s"t] p&a6A ng to
S

this structure, because of control by the control board that I sposed, for

exanpl e, behi n?oﬁiﬁﬁ. A0 56 irQRurB AbE hORy- e PREM.: BAdy dﬂg&%h'ag oppves by

itself on the floor surface and the electrit fan Is driven. Because of the

driving of thegalggiyd &?Jea\gheefs dhe bgtjteﬁj}évisg {i} Qgé@gg%ed&ﬁér s?é]ea(%p e fd%;lioor surface

is sucked into the air flow path fromt I on eni ng ope & in front
of the dust cogmgﬁgion portion. The dust contained in the air flowis '
col l ected by the dust collection portion disposed behind the suction opening.

The air flweifromuhich the dust Js.renoyed, b he dust collection portion,
passes thr[g(lyjyggk the e lecge ’rtlltlec&?aélﬁngcff)f%%cl)l%‘é]ﬂgﬁﬁ@?‘éﬁ%ﬂwetaﬁ?rﬁﬁ%fo DPFFECt i on
portion and isi%é al ed fnon1theH€ir e aIi%%Vogggin _that_opg&g t hr ough the
front portion 8Y t18 TEPH BBy ol PHY o 6025 BES yeten praing Ml ibadrst obot
havi ng t he abo&g sﬁructured%@cording to ,the present invention conprises a dust
col I ection chaRBEF Y hRI1E 8RR S et Jush FPUEETHROTHER t1itnthe it c¥taking y

nmount abl e and denpunt abl e manner and extends in a direction to partition an

i nsi de of the H%ﬁnwgbéﬁ?ewo%iaﬁd!owlflé% Hisppsegh P 0By Pife PEh raReto dhet &lls in a

| ongi tudinal direction of the dust collection chanber, is provided with a
first air inhaﬁﬂﬁ&“ﬁé@ﬁ“?hrough which the air flowflows in and a second air

i nhal i ng pat h ) .
[0019] According to this structure, the main body housing moves by itself on the floor

surface to perform cleaning because of control by the control board disposed, for
example, behind the dust collection portion. Because of the driving of the electric fan,
the air flow is sucked into the air flow path from the suction opening that opens in
front of the dust collection portion, and exhaled, via the dust collection portion, from
the air exhaling opening that opens through the front portion of the main body housing.
[0020] Besides, the present invention comprises: a main body housing that is provided
with a suction opening disposed through a lower surface and an air exhaling opening

disposed through an upper surface and moves by itself on a floor surface; an electric



- 8 - through which the air flow flows out; and another wall surface of the
dust collection chanber is closed. [0023] According to this structure, the air
fl ow sucked fromthe suction opening flows through the first air inhaling path
di sposed through, for exanple, the front wall of the dust collection chamnber
and flows into the dust collection portion. The air flow, from which the dust
is renmoved by the dust collection porti%h, fl ows through the second air

i nhal i ng path di sposed through the front wall of the dust collection chanber
and is guided t& &%ﬁés diseesed jig tegpain podh)Bes] ddest cplfectitrepwtiemthiangpliegbot  havi ng
the above structure according to the present invention, the dust collection
portion incl udésst ofargisflog athichas fusked/ses dic sebiarpesing bavisded duiingofthe ai r
flowin opening and in which the dust accurnul ates; an upper cover which opens
and cl oses an slsper (et aic 8owfpatiniat dustects dlel seatdnapenias séh tanidstcsligtori ded with
an air flowout opening; and a filter which is disposed on a | ower surface of
the upper covepoming andlcheetts tichdstuskectionGdRmhAciaohd iah @xhding Bpengt baCi ure, the
air flow sucked fromthe suction opening flows into the dust collection vessel
via the air fl owtiohbepetiangmtbheacisdrtiag ctdreaihe sirifldiwt fag §Ushoealoheat i on
chanmber and is collected by the filter. The air flow, fromwhich the dust is

removed, fl ows sidebf the dudt Belleation Hdromr LIALhORSRONEbagH B ﬂﬁ:?&@d bRBRHEN sidBgs Upper
cover. The dust collection portion is denmounted fromthe main body housing,

the upper CoOVekheldsstQPRREGn p@igh.t he dust in the dust collection vessel is
dunped. [0026] Besides, in the cleaning robot having the above structure

accordi ng (b@1§he_ pr&a8Atind O BA LiffRturd EcRBEBE BNl AFLEfl) bOGa 3 i | OW- 11
pent ng and ailr ow out opening I nclude an Inclined surface; and a packl ng 1Is
di sposed on ci Hﬁbﬂ&(ﬁrﬁpgﬁﬂﬁpl&i%ﬁmd'ﬂlg dust collection portion, the main body housing

moves by itself on the floor surface and the electric fan is driven. Because of the

driving of the electric fan, the air flow containing dust of the floor surface is sucked

into the air flow path from the suction opening that opens in front of the dust

collection portion. The dust contained in the air flow is collected by the dust collection

portion disposed behind the suction opening. The air flow, from which the dust is

removed by the dust collection portion, passes through the electric fan disposed in

front of the dust collection portion and is exhaled from the air exhaling opening that

opens through the front portion of the main body housing.

[0022] Besides, the cleaning robot having the above structure according to the present

invention comprises a dust collection chamber that houses the dust collection portion

in a freely mountable and demountable manner and extends in a direction to partition

an inside of the main body housing; wherein a wall surface, which extends in a

longitudinal direction of the dust collection chamber, is provided with a first air

inhaling path through which the air flow flows in and a second air inhaling path



of the opening surfaces. According to this structure, when the dust collection
portion is nmounted, the packing closes tightly a portion between the air
flowin opening and the wall surface of the dust collection chanber, and a
portion between the air flow out opening and the wall surface of the dust

col l ection chanber. Here, the opening surfaces of the air flowin opening and
air flow out opening include the incli néd surface; accordi ngly, sliding

bet ween the packing and the wall surface of the dust collection chanber is
prevent ed when %R kich geldireltey dawpovt pohatiothenpah edhca v thtehmiumtledion

Advant ageous Effects of Invention [0027] According to the present invention,
the electric fahankergidgpeded on one side and the battery is di sposed on the
othcr side with respect to the dust collection portion that is disposed over

t he rotaryl08hdft of Avtredidg iosbiswheetrs, thagie Aoeisnddkey frothie wetightpeafng flhes mai n body
housi ng i s bal anced and distributed in front of and behind the drive wheels.
Tn this way, evienughftht et amirhabedydhdissisapthrmgh or Hempas teane: Rackided st ops
suddenly before a step and the center of gravity shifts back and forth, it is
possi bl e to keepsttchiecdti titautber amdidevsan@nhe dilkecdiRbiiongforidhe TRB NIHO dYorhoUSi Ng
Besi des, even if the weight of the dust collection portion becones |arge
because of the vdhigitthe@lst Beth@Rd by fie: el @beRalBALE, Bfwd BRupRing sQagdy pousing 2
is kept, so that it is possible to prevent nore surely the fall of the nain
body housing. [90% 488 Ssed ﬁ)%hdgh ' Nt air flow
path is disposed olﬁégﬁg s?de g%g he@g‘{)ohfwtg?%tf)%ge?%ﬁ?gd%?fg%oése Bgn&?ﬁ% ot her
side with respgglied @ dd\@efitstincol I ection portion; the air flow path and the
control board are gathered and disposed. In this way, it is possible to
shorten t kr flo h: i 4 ize.of the -.10 -.main body
housi ng br}g?% uci ngyﬁ%%’nggmgﬁ%%g%ﬁ(&g‘%%@ %Ig%%‘%t Sﬁlgméﬂer EPSRENRR i s far
fromthe contr - aceardin . even. i f ai low | eaks, it. is
possible to r egtecszéeh?%vgmg) hgl(rgidﬁ%t %*lgcfmﬁ% PRSP B8 @8{1@?‘8?“086’5?581 WP r educe
the mal functi Otk &Evi&gde m%)gﬁ Bi(l?lﬂm%l-ih%%!:rgihg and in which the dust accumulates; an upper

cover which opens and closes an upper surface of the dust collection vessel and is
provided with an air flow-out opening; and a filter which is disposed on a lower
surface of the upper cover and collects the dust.

[0025] According to this structure, the air flow sucked from the suction opening flows
into the dust collection vessel via the air flow-in opening, the dust accumulates in the
dust collection chamber and is collected by the filter. The air flow, from which the
dust is removed, flows out via the air flow-out opening disposed through the upper
cover. The dust collection portion is demounted from the main body housing, the
upper cover is opened, and the dust in the dust collection vessel is dumped.

[0026] Besides, in the cleaning robot having the above structure according to the
present invention, the opening surfaces of the air flow-in opening and air flow-out

opening include an inclined surface; and a packing is disposed on circumferential rims



Brief Description of Drawings [0029][Fig. 1] is a perspective view show ng a

cl eani ng robot according to an enbodi ment of the present invention. [ Fig.
2] is a side sectional views owing the cleaning robot according to the
enbodi nent of the present invention. [Fig. 3] is a bottom view shovv-ng

the cl eaning robot according to the enbodi nent of the present

i nventi on.

[Fig. 4] is a side sectional vieM/shomi%g a state in which a dust collection

portion of the cleaning robot according to the enbodi nrent of the present

i nvention is dehBMPEYIE surfaces; Apeprding tq Sisstmeprppaben the dustanlletionpagorn not or

unit of the cleaning robot according to the enbodi nent of the present

i nventi on.

is memprged, Gle naskipg tleensttighile avpetionibaiy et Srerabt yw-imbrtening atde

cl eani ng robot according to the enbodi nent of the present invention
7] is a top vi éwshiowtag afie duFQolctionichangfer,tahé a pbeian bageentiotir dloeandi ng t o
t he enbodi nent of the present invention. [Fig. 8] is a side view show ng

t he notor unit opfnirtghendc heawhlhguifebotl the cbsdidigetion thebentiagdi neatopefing he

present invention Description of Enbodinents

surfaces of the air flow-in opening and air flow-out opening include the inclined
surface; accordingly, sliding between the packing and the wall surface of the dust
collection chamber is prevented when the dust collection portion is mounted and
demounted.
Advantageous Effects of Invention

According to the present invention, the electric fan is disposed on one side and
the battery is disposed on the other side with respect to the dust collection portion that
1s disposed over the rotary shaft of the drive wheels; accordingly, the weight of the
main body housing is balanced and distributed in front of and behind the drive wheels.
In this way, even if the main body housing. moving forward and backward stops
suddenly before a step and the center of gravity shifts back and forth, it is possible to
keep the attitude and prevent the fall of the main body housing. Besides, even if the
weight of the dust collection portion becomes large because of the dust collection, the
weight balance of the main body housing 2 is kept, so that it is possible to prevent
more surely the fall of the main body housing.

Besides, according to the present invention, the air flow path is disposed on
one side and the control board is disposed on the other side with respect to the dust
collection portion; the air flow path and the control board are gathered and disposed.

In this way, it is possible to shorten the air flow path and achieve the small size of the

[Fig.



11 - [0030] Herei nafter, an enbodi nent o
wth reference to the drawings. Fig. 1 is
cl eani ng robot according to the enbodi nen
cl eaning robot 1 has a main body housing

viewed fromtop and drives drive wheels 2
a battery 14 to nove by itself An uppéﬂo§
provided with a [iddportion 3 that is ope
portion 30 (sed&w@f pdy

show a side sectional view and a bottomyv
respectivel y. e Harentisbbgardigaairdigely. ¢vsn
29 that protrude froma bottom surface an

f the present invention is described
a perspective view show ng a

t of the present invention. A

2 which has a circul ar shape when

9 (see Fig. 2 as to both) by means of
urface of the main body housing 2 is
ned and cl osed when a dust collection

Jpusing pyFedpHng wEFinea Rechthe dike. Besglos the 7t fow 2athnelfari g. 3

i ew of the cleaning robot 1,
pribiid Edwgakh iais paisiblot redicve wheel s
d rotate on a horizontal rotary shaft

29a. The r ot ar fhegidbdring29 thegfustt th ¢hechonivd habrdeing r@Bcd the dialfpasied obHthe aommit er | i ne

C of the main body housing 2 Wen both dr
direction, thecmiiin body housing 2 noves
drive wheels 29 rotate in directions oppo

housi ng 2 r ot aBewf Beeuiptibinef Dextiags | | ne C.

di sposed through a front portion of the m
in front i[6028]travelFingl]disreptisestivd@rwckl
opening 6 is fornmed to oppose a floor sur

a recessed por tinbsliBedtR@theipsest@idReid0O be
the main body housing 2. Arotary brush 9

ive wheels 29 rotate in the sane
forward and backward, while when both
site to each other, the main body

[ 0032] A suction opening 6 is

mi n body housing 2 that is situated
@AhNg dsanpRl f@biMBEordiietsHet i on

face F by neans of an open surface of
recessed on the bottom surface of

whi ch rotates on. a horizontal

rotary shaft, is digposge i Gidt REbRAESEhRUWS LR 1Bnin@ Ashop LS LshES 10,

which rotate on a vertical rotary shaft,
recessed port'%Bhﬁhn&ﬁ%?&&%h%&h%uwhﬂ%?3]A

are di sposed on both sides of the

roller-shaped front wheel 27 is

di sposed in front of the recessed portion 8. A - 12 - rear end of the main
body Mousi ng 2 15 PSR hikod, HEATNIREl 1200al, el wsRuR Wi =
conter: the 1 r anps ettt s pERBE b O e 'oor surface F. while the
urfase FTo perf or Mt Ho ol Ga R oS OB A TaULE Pt BB ARISeHRH ront i

the traveling to the s

at.h c b ui ded
bl ocked by the&%%?%ﬁé@f’ﬂﬁ%@%%%“?%ﬁtm
appears on thedtravehing path, so that th
over the step. ccmounted.

ctiqn . openi 6 w thout, being
it 05‘?%%9%33 BEEt BVERSP % hat

e main body housing 2 can easily go

[Fig. 5] is a perspective view showing a motor unit of the cleaning robot

according to the embodiment of the present invention.

[Fig. 6] is a front view showing th

to the embodiment of the present invention

¢ motor unit of the cleaning robot according

[Fig. 7] is a top view showing the motor unit of the cleaning robot according to

the embodiment of the present invention.
[Fig. 8] is a side view showing the
to the embodiment of the present invention

Description of Embodiments

motor unit of the cleaning robot according




[ 0034] A fl oor surface detection sensor 18 for detecting the floor surface F is
di sposed in front of the front wheel 77 Simlar floor surface detection
sensors 19 are disposed in front of both drive wheels 79 if a step of a
downward stairway or the |ike appears in the traveling path, the drive wheels
29 are stopped because of detection by the floor surface detection sensor 18.
Besides, if the floor surface detectiodisensor 18 mal functions, the drive
wheel s 29 are stopped because of detection by the floor surface detection
sensors 1990309035] AHprempften dnoembodimeniupf dreeprepet vwntiae els ofeserifed maitm body
housing 2 is provided with a charge termnal 4 for charging the battery 14.
The main body FHdersiasgio2hemiverdndsy Fig slelsfa perspestiver miewoshawoizaz gleashgamebod 0
installed in a room and the charge termnal 4 cones into contact with a

t erm nal porti ewotlinglioghoselbdonert v the hparsge isteatich. 40cleamirghrabgd lisba npat t ery 14.
The charge stand 40 connected to comrercial power supply is usually installed
al ong a side wabdy Busihgt?hehicloam a [RORG] ke wRinnvibedyrhaush agl Zives dakoVvi ded
therein with the dust collection portion - 13 - 30 that collects dust. The
dust col | ecti owhpas 29 Gee BQ. 1 5 Wibsposedean drhdaf@y at Yo sbaf by 298 of uihe drive
wheel s 29 and housed in a dust collection chanber 39 that is disposed in the

mai n body houskigicof theehaditsddy hehdi@Ct isQoedtaniera RPpdisd H988is %geﬂe§ ahat ed

chanber whose circunferential surfaces in four directions and bottom surface

are covered, ap@sddsvieRRMBY cbRecB¥ fitfod 10 @ed BE 12) 54 9t kgLt bQn to partition an
i nside of the main body housigg 2§ﬂ€%II g%rféé@slggrihe dust coll ection

chanber 3 ne clo f - wal J: t i i tudi nal
Jo@ne sed xRt f Qbwd d dée%@ct,tlo‘ﬁ@ Vet B4 %ﬁm% Bgrrl]]@ tciﬁe

direction. The dust collection cha 39 I's provid ont wal

thereof, with i It ol i . - ni cat.e ith the recessed
portion 8 and gmg%%g%ﬁagﬁ§&?ﬂﬁgf$%8&§§?ﬁ$%%§?ﬂ%?&@%ﬂ%@g%éggﬁk%@%Fm?%% recessed
ortion 8 and I i Qr.unit. 20 descrihed |a 37] The

P §§) oﬁ‘l?&eggonlil\% B IO%I %%a aéllrti!l rf)tﬁte on a honzo teIH ﬁ‘gm% sg%{ %%é% ]

dust col | ection portion _ spose € center _ _ i n body
P g 2 AN R AL BN AR AR L L AR 30T the
abot tomed cyl PHPRCA ST BT TS B e nt Bede $t. Tk iEper CEGPRr P82 engages.
325, opens. andiGFBECSTRTF U pperd &b FRRENGr "EHO bSOl ATTCE TN BSSeit 31 by
nmeans of operaé%on of the engagenent portjon 32a. In this wa it is possible

to dunp the duSfeCHRRSRRPSHE &4CASR ot thyieain besly| heptiRsAqjeessbputshe cengol®] The dust
col | ection vesael 31 is provided, through a circunferential surface

[0032] A suction opening 6 is disposed through a front portion of the main body
housing 2 that is situated in front in a traveling direction when cleaning is performed.
The suction opening 6 is formed to oppose a floor surface F by means of an open
surface of a recessed portion 8 that is formed to be recessed on the bottom surface of
the main body housing 2. A rotary brush 9, which rotates on a horizontal rotary shaft,
1s disposed in the recessed portion 8, and side brushes 10, which rotate on a vertical
rotary shaft, are disposed on both sides of the recessed portion 8, respectively.

[0033 A roller-shaped front whee] 27 is disposed in front of the recessed portion 8. A



thereof, with a flowin path 34 whose tip end is equipped with a flowin
opening 34a to comunicate with the first air inhaling path 1L The dust
collection vessel 31 is - 14 - provided therein with a flowin portion 34b
that communicates with the flowin path 34 to guide an air flow downward by
means of a bend. hi this way, it is possible to nmake | arge dust and
heavy-wei ght dust easily accunul ate inlé'botton1portion of the dust collection
vessel 31. The upper cover 32 is provided, through a circunferential surface

t hereof, with &2f pesheiche mpan hpd3honties? is prpviderdwitls 2 e imbp@ @6what inciuded ow- out
opening 3% to comunicate wth the second air inhaling path 12. [0039] The

fl owin openi ngn3daalavigel He dedcohedlater.ape miaingbods hoairg pdioparsbed vidight éag ound Wit h
a packing (not shown) which cones into tight contact with the front wall of

t he dust col | ebtdkehrte Handien v@¢h rekpect hui thewllye vthads dostispoak| 2 cid @nteghanber 39
housi ng the dust collection portion 30 is tightly closed. The opening surface
of the flow i nloperieeb?Bdas atvhelropend AgHrstificaFe wafle thbeothlybrsBWL HRPERE Ng 352,
and the front wall of the dust collection chanmber 39 are each fornmed to have

an inclined sumhade?9 sel tbadar ivthetlopRSsEDIE Toor PERMEN{o pHRrRaRKEBGIfr oM bei ng
deteriorated by sliding when the dust collection portion 30 is put in and

taken out. [O008QdafscConbic Aushiaiesk it SohbindhSPASREL pih @R WRARE RAKE kRPN nd the
dust collection chanber 39 in the main body housing 2 The control board 15 is

provi ded with a,&aMté it seitotbisdrad bF o F Ok SvRaCH. %Etﬁioﬂf'wﬂ%:] tz'?‘?n&Jé ani ng

robot 1. The battery 14 freely nountabl e and denountable Is disposed in a

over porLion babiotdhe dis, GRUPELI0N: SIATReR. SR MO ELY, 1) o char ged

by the charge stand 40 via the charge ctric power
to each portiop, L Bergntd,0l board 15, the drive wheels 29, the rotary brush
9, the side brugﬁgg 1of théﬁélectric fan 22 and the |ike_ [0041] The notor unit

20 L iR, 1o\ Rocts S PRLLLAD. ALy 00, L DGR DR UERS 2 ™, L
in front of the front wheel 27. Similar floor surface detection sensors 19 are disposed
in front of both drive wheels 29. If a step of a downward stairway or the like appears
in the traveling path, the drive wheels 29 are stopped because of detection by the floor
surface detection sensor 18. Besides, if the floor surface detection sensor 18
malfunctions, the drive wheels 29 are stopped because of detection by the floor
surface detection sensors 19.

[0035] A rear end of a circumferential surface of the main body housing 2 is provided
with a charge terminal 4 for charging the battery 14. The main body housing 2 moves
by itself to return to a charge stand 40 installed in a room, and the charge terminal 4
comes Into contact with a terminal portion 41 disposed on the charge stand 40 to
charge the battery 14. The charge stand 40 connected to commercial power supply is

usually installed along a side wall S of the room.

[0036] The main body housing 2 is provided therein with the dust collection portion



- 15 - view of the notor unit 20, respectively. The notor unit 20 includes a
housing 21 formed of a resin and the electric fan 22 housed in the housing 21.
The electric fan 22 is forned of a turbo-fan that is covered by a notor case
22a. [0042] The notor case 22a of the electric fan 22 is provided, through one
end in a shaft direction thereof, with an air inhaling opening (not shown) and
provi ded, through a circunferenti al surface thereof, with two air exhali ng
openi ngs (not shown). The housing 21 is provided, through a front surface
thereof, with af tepeeliety dper theotnsodlledian popsivoSe4s dikmsai o thatdry Rgpfici¥eni ng of
the nmotor case 22a. The electric fan 22 of the housing 21 is provided, on both
si des thereof, ohiterire fheds 2Qpand kxidsed inmglysatdiie@dba chardbea 38 eleo iddigiosedax hal i ng
path 24b that conmunicate with the air exhaling openings of the notor case
22a, respecti vahymaFhbodyi hetsiignd Shecdng aillectexhaelambgr patihdud4an Ré4lbted

communi cate with an air exhaling opening 7 (see Fig. 2) provided through the
upper surface ehaiive whain cihodyfedmit isngac2s if 304 3JiBetay sed Hottbhi Sifadchgefirst and
second air exhaling paths 24a, 24b and the second air inhaling path 12 (see
Fig. 2) conposeowired, ihdiy fhaiddso teh@hd GONRBGCIgh BReYs to paliti@Cid RRAPOF thkon 30 and
the air exhaling opening 7 with each other. Besides, the first air inhaling

path 11 (see Fingin B)dyCRORDSES WA Siufackd OMHRAIRL ERLHMOMIRSES3S Be SUE i on
opening 6 and the dust collection portion 30 with each other. [0044]1In this

way, the air fle@WoPa hShimGldihngethas &l @%ﬁgﬁtﬁd%%rhhfegﬁcﬂ{ h9ALALRY LD front of
|

t he dust collection chanber 39 and disposed 1n the front portion of the main

body housi Nng 2ch§@beh B&ls prdvid ' r . Ll.- f. Besi des,
t he control bogrd f5 an %Vﬁ%eabatt Irl@e%ﬁﬁg‘f@mglgﬁeﬁgr‘%@%bfgﬁiaﬁdk%gﬁ;ﬁ?l

o1 et g o st A A AN b P
disposed over the recessed portion § and communicates with a motor unit 20 described
later.

[0037] The dust collection portion 30 is disposed on the center line C of the main
body housing 2, and can be put into and taken out with the lid portion 3 of the main
body housing 2 opened as shown in Fig. 4. The dust collection portion 30 is provided
with an upper cover 32 that has a filter 33 on an upper surface of a bottomed
cylindrical dust collection vessel 31. The upper cover 32 engages with the dust
collection vessel 31 by means of a movable engagement portion 32a, opens and closes
an upper surface of the dust collection vessel 31 by means of operation of the
engagement portion 32a. In this way, it is possible to dump the dust accumulated in
the dust collection vessel 31.

[0038] The dust collection vessel 31 is provided, through a circumferential surface
thereof, with a flow-in path 34 whose tip end is equipped with a flow-in opening 34a

to communicate with the first air inhaling path 11. The dust collection vessel 31 is



and the like. Accordingly, it is possible to achieve the small size of the
mai n body housing 2. Besides, the air flow paths are far fromthe contro
board 15; accordingly, even if the air flow leaks, it is possible to alleviate
t he dust adhering to the control board 15 and to reduce the mal function of the
control circuit. [0045] Besi des, the heavy-weight electric fan 22 and battery
14 are dispersed and di sposed in front 16f and behind the rotary shaft 29a of
the drive wheels 29; accordingly, the weight is balanced and distributed in a
back-forth di r @&vidsa thsrein Feth el rw-Boppyt i thyf @mmwivnivatee spb ahe flov-irheatl ot ary
shaft 29a that passes the center line C of the main body housing 2. Because of
this, the rotapfy beudhagar flew drinyerdibtemksis29 adrdd.thehis eay, Wikeelssidle teont act
the floor surface and the main body housing 2 noves forward and backward; and
even i f the romakyldgeudht Sdoreathercighbadusiesy a@bmubses 4 batofroatrtial of thecause of
a step or the like, it is possible to prevent a fall of the main body housing
2. [0046] The ddstt coldctiec vésenl 3pOThd OpeBBovies 32iissposided, Airotidhea cienhedtiane C,
accordingly, even if the weight of the dust collection portion 30 changes
because of theswéict @etdofigwiatng fdwngic pEhoTs @LGE tipl dndiis cpagiblit 4 aokemgp the
wei ght bal ance of the main body housing 2. In the nmeantine, the weight of the
electric fan 23pdntng 336 gLsondeGRIatl wigh He sdcbnd Sr RAATIgHLM 10O achi eve a better
wei ght bal ance by di sposing the control board 15 and the battery 14 behind the
rotary shahgzop9a of ThchelodiihVvephgehsa 284 HROAL)he J[pbﬁjﬁg P aﬁxﬁ%ﬁd&ﬁ path 24a
a ele

is provided with an ion generation apparatus 28 th haS a pair o ctrodes

28a. A vol t agepavifigd Al el 6t &gwggcvgﬁﬂc&ﬁwh@ﬁisggﬁ&%ﬁ{@tﬁ hedpRl ! ed to

the el ectrodes 28; and ion ate corona arge from

el ectrodes 28aw§fl &f %{Q &&?%ﬂe&b%] clthglgkb%rj 165 tIn ﬁﬁ.{ gcilgg%h&g §53)_1 tcﬁ'onzéhébefwl 7 -

[ 0048] A positive voltage I's ap 0 one e rode a, so at “hydr ogen
ons, e 1 (MR Sane IR AR, AN TELY Yk g 9oner ot
o e o1 oo D8 EXBER, LS. Ot ot R PRI BRSO STERDY
Here, m n ar ew%ﬁ%? th%'&us‘"% rC(t))liletc 'gr[ Xha&%gru@aellre each formed to have an inclined surface, so

that it is possible to prevent the packing from being deteriorated by sliding when the

dust collection portion 30 is put in and taken out.

[0040] A control board 15 is disposed in an upper portion behind the dust collection

chamber 39 in the main body housing 2. The control board 15 is provided with a

control circuit that controls each portion of the cleaning robot 1. The battery 14 freely

mountable and demountable is disposed in a lower portion behind the dust collection

chamber 39. The battery 14 is charged by the charge stand 40 via the charge terminal

4 and supplies electric power to each portion of the control board 15, the drive wheels

20, the rotary brush 9, the side brushes 10, the electric fan 22 and the like.

[0041] The motor unit 20 is disposed in the front portion of the main body housing 2.

Fig. 5, Fig. 6, Fig. 7 and Fig. 8 show a perspective view, top view, front view, and side



number. H(H20). and 02-(H20) 11 condensate on surfaces of floating gernms and
odor conponents in the air to capture them [0049] And as indicated by fornulas
(1) to (3), [CC (hydroxyl radical) and 14202 (hydrogen peroxide), which are
active species, are made to condensate and occur on surfaces of mcrobes and
the Iike by nmeans of collision to break_the floating gerns and odor
conponents. Here, mi, n' are each an arBitrar y natural nunber. Accordingly, by
generating the positive ions and negative ions and sending themout fromthe
air exhal i ng opEH#i flgthy maeeupf 0. regpectvely hygaaipiimit £¢ ipsdirden prhovsies deér m
renoval and deodorization of the room £0050] H(1120).+02-(H20)," ->
OH+1/ 202+( m+n) farped of a tepin 4ad thapadyciricifan 24 oy @ h@usip@)2 + Tz 1¢42) fan 22
2- OH02+( mtmd +n+n' ) H20( 2) H+( H20) m+H+( H20) & k02- (H20) n+02- (1-120)0- -)
H202+02- (m Fm #nfenngdid @ (@po{0084 [-Bestrdéby a solowes 28ar ti on of the first air
exhaling path 24a is provided with a return opening 25 whose front surface is
opened. ArilAIper pofhd matoofcateharoftther slecoppe finty R préoddedpiheset day ead pr t r usi on
portion 25a that protrudes fromthe front surface

shaft direction thereof, with an air inhaling opening (not shown) and provided, through

a circumferential surface thereof, with two air exhaling openings (not shown). The

housing 21 is provided, through a front surface thereof, with an opening portion 23

that opposes the air inhaling opening of the motor case 22a. The electric fan 22 of the

housing 21 is provided, on both sides thereof, with a first air exhaling path 24a and a

second air exhaling path 24b that communicate with the air exhaling openings of the

motor casc 22a, respectively. The first and second air exhaling paths 24a, 24b

communicate with an air exhaling opening 7 (see Fig. 2) provided through the upper

surface of the main body housing 2.

[0043] Because of this, the first and second air exhaling paths 24a, 24b and the second

air inhaling path 12 (see Fig. 2) compose air flow paths that connect the dust

collection portion 30 and the air exhaling opening 7 with each other. Besides, the first

air inhaling path 11 (see Fig. 2) composes an air flow path that connects the suction

opening 6 and the dust collection portion 30 with each other.

[0044] In this way, the air flow paths including the electric fan 22 are gathered in front

of the dust collection chamber 39 and disposed in the front portion of the main body

housing 2, so that it is possible to shorten the air flow paths. Besides, the control board

15 and the battery 14 are gathered behind the dust collection chamber 39 and disposed

in the rear portion of the main body housing 2, so that it is possible to reduce wirings



of the housing 21, and an opening surface is fornmed to be a curved surface
along a - 18 - wall surface of the recessed portion 8 (see Fig. 2). In this
way, the return opening 25 is opened to the recessed portion 8 via a hole
portion (not shown) disposed through the wall surface of the recessed portion
8, so that a portion of the air flow, which flows in the first air exhaling
path 24a and contains ions, is guided'ﬂé'the air inhaling side. [0052] In the
cl eaning robot 1 having the_above structure, when a cl eaning operation is

i nstruct ed, thégfhedile; dcgoadingy, ittihpossible geaskient thorrmal pircat Wee 28in ke dri ve
wheel s 29, the rotary brush 9, and the side brushes 10 are driven. In this
way, the rotar @%ﬁﬂtgs% Bysidesy ghechiy Jew whibelrs f@dionathe coheolrbeand Mheebrd2@lcont act
the floor surface F and the nmain body housing 2 noves by itself in a
predet er mi ned cleanitiegainflea,leaks, it postihle taiatlevfidtothecdint adhatimgtodihscomrolt he f1 oor
surface F is sucked fromthe suction opening 6. At this tine, the dust on the
fl oor surface [Boirgd 1§tmd wedlunpthameh]fyuitdeds ihatonttoheirduicessed porti on 8 because
of rotation of the rotary brush 9. Besides, dust on both sides of the suction
openi ng 6 [D&45§ui dedBesides, thheesyckiigh dpeii g B heCBues 0f afOliglcted a6d the side
brushes 10. [0053] The air flow sucked fromthe suction opening 6 flows
backward in theispésestinafrénti sthadd mehip@tthe tdadSsHaRdPGALLAhOYrAN vEOWoAl and
flows into the dust collection portion 30 via the flowin opening 34a. The air

flow flow ng i Bécdrdiki@y,dus ivelal [seelinen ROS Lik@BuR® i 8 Dalin®rfl sk Rl (Lfe[ﬁ«% ed by the
filter 33 and flows out fromthe dust collection portion 30 via the Tl ow out

openi ng 35a. | RahbodyWe¥sind P&itdYsShed: $o BRIMESIR Q@’hdmétﬁ;ﬁk%fy bt hetcne dust
fl romthe F

col l ection vessel 31. The air flow fl ow ng out ust collection

porty on 30 11 QUEk et DL 1S8R A1y PRl LIS BRUNAE o) 91 o0 b ar

arrow A2 and flows into the e tric of unit

openi ng portt oy P LAGHLMCC A Tk WPARALIhA BE WAL LIRS LEEb G AN 22

flows into the first air exhaling - pat a and d"4Ft exhaling

pat h 24b, and i afd fl.ow.ng i he first. air exhali h 24a contains
ions. And the ggl}r%mgl%l\(}vbgon aél’naln%gegff‘%gt%leorr%q ém &%acir [?Mﬂ%l 2& SSatkward in
an oblique direct, as indicated . by.an arrow A3 fromt i r exhal i ng opening
7 di sposed thr goﬁé}}??‘{]?.eéaﬁﬁﬁgﬁ S%Brof glfﬁlk&f“ FW@S%?%HSWW (iq.lr‘i}be I?'flm%ﬁdﬁ his way,
the roomis clﬁaned, and the ions contained in the exhaled air fromthe main
body housing 2 Wﬁggﬁb by itself spread throughout the roomto performthe germ

r enoval agﬁwgﬁodori at'on‘ﬁ% the room At this tinme, the air flowis exhal ed
upward fr e airfgﬁéﬁﬁf BRI P isEweredi HWglhg center ling (poreeqrBmalyt o prevent
the dust on the flgor surface F frombeing stirred up and to inprove a

cl eanl i ness de@‘fe@éf B ekt phidgdust collection portion 30 changes because of the collecting

and dumping of dust, it is possible to keep the weight balance of the main body
housing 2. In the meantime, the weight of the electric fan 22 is large; accordingly, it is
possible to achieve a better weight balance by disposing the control board 15 and the
battery 14 behind the rotary shaft 29a of the drive wheels 29.

[0047] The first air exhaling path 24a is provided with an ion generation apparatus 28
that has a pair of electrodes 28a. A voltage having an a.c. waveform or an impulse
waveform is applied to the electrodes 28a, and ions generated by a corona discharge

from the electrodes 28a are emitted into the first air exhaling path 24a.



[ 0055] A portion of the air flowflowng in the first air exhaling path 24a is
guided to the recessed portion 8 via the return opening 25 as indicated by an
arrow A4. Because of this, the air flow guided fromthe suction opening 6 to
the first air inhaling path 11 contains ions. In this way, it is possible to
performthe germrenoval and deodorization of the dust collection vessel 31
and filter 33 of the dust collection pé?rion 30. [0056] Besides, in a case
where the mai n body housing 2 reaches a circunferential edge of the cleaning
area or cdPP4ddles w tpoarveomdiegciserplivdtihend denretls 2. pethit hydiegerivhydiewheel s 29
are stopped. And, both drive wheels 29 rotate in directions opposite to each
ot her, and t hethegiorenhdghangsuimbipe 2vithoneities imbewir to penccenpasitivk iane fl@med change
its direction. In this way, it is possible to make the mai n body housing 2
move by it sel f mamly heHEHLO).e Aclegativiengltageda apphidd noe obiyr bbaeldt 2813 6b diang t he
obstacle. In the neantime, it is also possible to nake the main body housing 2
move backwar d byygenialkidngtdiae kwanddibobize doinbine whtehdstd it Bataiab gefeitat i ng
forward so far. - 20 - [0057]1f the main body housing 2 stops suddenly before

a step of a dowpaBtdiont Mriie@yme1ly bhe,liiks), Wies ﬂpﬂiafe&aﬁﬁﬁﬁ\@fb@uﬁ?ﬂatﬁﬁfk“@r d,
the center of gravity shifts baci and forth. Here, the weight of the main body

housing 2 is bal anc distri ed ip front of an ehind the drjve wheels
29; accordingI9?ngﬁgg3§$ﬁhﬁ?ﬁ§%éﬁﬁgﬁﬁoﬁgﬂvm%ﬂth aﬂégﬁgmﬁﬁé§8H§@@¥’ Bsi des,

t he dust collection portion 30 is disposed over the rotary shaft 29a of the
drive wheel s 29°mRESERSE 8i thy iy lo eplers thémt he wei ght becomes | arge because of the
dust collection, the weight bal ance of the main body housing 2 is kept.

[ 0058] Whenl@49e cl eatyidhgs editsted bidommilas @b ey (Noln@Hh ghyZraxpl esichly apd $e0f and
returns to the charge stand 40. in this way, the charge termnals 4 cone into
contact with tHedtegemperakidpowhicbns: atlive epecharaemhfetchaniesye 14l ofcGO&D] Besi des,
when the main body housing 2 is in the return state, it is possible, by
setting, to drbkwctshd nétebdsraid tiedite BR nemd of belisionogeantriad llenngppak atdis 28
during the charge and after the charge ends. In this way, the air flow

cont ai ni ng t heodanrsmpsnesBnHeroLih’, wpwardclandabrekwandalf fuamet hecathggxhal i ng
opening 7. The charge termnals 4 are disposed at the rear end o% the main

body housing 2peneegiof didpdsylivetibes aid ndda®W GRRTAN Réddthet Emi ARTro @WSHit owar d t he
charge stand 40 and ascends along the side wall S. This air flow flows along a

ceiling wall agehabhdepiaid 3 @RPESI LE if & PAGHIObNEfofh thdgefmPmoACER! di Ngly,
the ions spread throughout the roomand can i nprove the genii renoval and

deodori zati on gfdig€&taSion of the room.
[0050] H (H:0)+02 (,0) — + OH+1/20,+m+n)H,0 - (1)
H (H20)mtH (Hy0)p+0y (HyO)nr+O5 (H,0),
— 2-:0H+Oy+(m+m’+n+n )H,0 - (2)
H (H20)tH (H20 )i +02 (H20)n+05 (H20)ry
— H0: 07 Hmtm 00" YH, 0 -+ (3)
[0051] Besides, a lower portion of the first air exhaling path 24a is provided with a
return opening 25 whose front surface is opened. An upper portion of the return
opening 25 is covered by a protrusion portion 25a that protrudes from the front surface

of the housing 21, and an opening surface is formed to be a curved surface along a



[ 0060] According to the present invention, the electric fan 22 is di sposed on
one side and the battery 14 is disposed on the other side with respect to the
dust collection portion 30 that is disposed over the rotary shaft 29a of the
drive wheels 29; - 21 - accordingly, the weight of the main body housing 2 is
bal anced and distributed in front of and behind the drive wheels 29. In this
way, even if the main body housing 2 ﬁé@rng fonvard and backward stops
suddenly before the step and the center of gravity shifts back and forth, it

i s possibl e toWeléprfaga ontheirecgeied nertlop éspe Rte: Ph&n thalwayothe rdienwainngstidy housi ng
2. Besides, even if the weight of the dust collection portion 30 becones | arge
because of theodust ik restscdnortiphd wes bt pbaloarios sbfwit)igspomed nhrbaghythbiousi ng 2
is kept, so that it is possible to prevent nore surely the fall of the nain
body housi ng 2 viztlemfichef 8kegessdpaiipB8siodhs,a fort@nrodtiarayr v fthicBIwafint he drive
wheel s 29 may be deviated fromthe center line C of the main body housing 2
and di sposed; lwvlsteirexhdling patiradeadiashtabliestbatidéde thotianyalshait. 29a is

di sposed on the center line Cas in the present enbodinent. In this way, the
wei ght of [00t2] mai n hody clatisd RGo! heviladhanseed satchudi whin Dubsthd dhefsignt of and
behind the center, so that it is possible to prevent nore surely the fall of
the main body hoksha@d2né eRaib e Bt 8R-iol B0ERLBesIHRSs NGe bRt AN eanAf t 9

di sposed at the suction opening fornmed in front of the drive wheels 29, the

rear wheel 26 disoasaduioudukedrine WIeeliaD Adang. Sl fioel s 29

contact the floor surface and the main body housing 2 nove on the

L oor surface B eneanlahiuutbe it ndcgil Lo LIRALLIRRGD can be

guided to the suction opening 6 wt e mal y

nous! 10 2 IOV S AR 290 SN IR e EILET P O, AP i

body housing 2 shi or war so that the

R O LURET e e LR
returns to t hetil%re,i tﬂtle crl1ua.ls¥ o %iﬂtogrd s%i’face F 1s stirred up and guided into the recessed portion 8
because of rotation of the rotary brush 9. Besides, dust on both sides of the suction
opening 6 is guided into the suction opening 6 because of rotation of the side brushes
10.
[0053] The air flow sucked from the suction opening 6 flows backward in the first air
inhaling path 11 as indicated by an arrow Al and flows into the dust collection portion
30 via the flow-in opening 34a. The air flow flowing into the dust collection portion
30 has the dust collected by the filter 33 and flows out from the dust collection portion
30 via the flow-out opening 35a. In this way, the dust is collected and accumulated in
the dust collection vessel 31. The air flow flowing out from the dust collection portion
30 flows forward in the second air inhaling path 12 as indicated by an arrow A2 and

flows into the electric fan 22 of the motor unit 20 via the opening portion 23.

[0054] The air flow passing through the electric fan 22 flows into the first air exhaling



- 22 - Accordingly, even if the main body housing 2 loses its foothold in
front of the suction opening 6 and is easily inclined forward at the sudden
stop, it is possible to prevent the fall fromthe step. [0063] Besi des, the
control board 15 is disposed on the sane side as the battery 14 with respect
to the dust collection portion 30; accordingly, by disposing the heavywei ght
electric fan 22 in front and disposinglﬁhe control board 15 and the battery 14
behind, it is possible to obtain a better weight balance in front of and
behind the drivehiAearstheecontaordiieg pith 24b. pad o siiflomeliavonpinabefitst aivre surel y
the fall of the main body housing 2 fromthe step. [0064] Besides, the air flow
paths (first antha§egond Zfarconfaimal iony Agslt the alr flow Zoanthify thstiomnd edbaedhd air
exhal i ng paths 24; 24b) are disposed in front of the dust collection portion
30, and the conpwall ahbbaclwd8 i sn chispesiedtibeh ndicathébdasirrasohb ol thaaipor t i on
30. Because of this, the air flow paths and the control board 15 are gathered
and di sposed. kxhatihg epeniy,7 didpokes] throsgh it aphed sintiee bEMe tlaéh widy hbhspw pat hs and
achieve the small size of the main body housing 2 by reducing the wrings and
the |ike. Besi déswat, hie raom if ¢lesefahl sheab® doditainkd @Mk BehaC@nir fim DRasLh 15;
accordingly, even if the air flow leaks, it is possible to alleviate the dust

adhering to theogoRdussial Deavidg 19 iaed shRad atsieRobinge MRt W?érfdﬂ'ﬂ @t Erh)r? control
circuit. [0065]Besides, the dust collection chanber 39 extends in one

direction to pamidvhi £ deb&orizR&inds (B rdole ATHIID HRRIYe RRURINY egﬁaledatﬁﬁﬁﬁdj' ngly, it

is possible to easily isolate the air fl ow paths fromthe control” board 15.

B d he f h h
esi des, the fipstmandS8EAN g,fe@sﬂctvl abakd; Hﬁsg%%l?]l Bt g'dlﬁﬁ ?ﬁﬁiet roug

t he front wall of the dust ¢ i on c xten S

| ongi tudinal dibgatimr #h bénd gt“?curs i RULLREAR A Rarkl 8f ook TD1S -

23 - way, even i an air roug I'n openinhg 34a and
oot 4010, 2% ey sk SOTAER 0D B L T2
control boar d 1].he ‘recessed portion 8 via the return opening 25 as indicated by an arrow A4. Because

of this, the air flow guided from the suction opening 6 to the first air inhaling path 11

contains ioms. In this way, it is possible to perform the germ removal and

deodorization of the dust collection vessel 31 and filter 33 of the dust collection

portion 30.

[0056] Besides, in a case where the main body housing 2 reaches a circumferential

¢dge of the cleaning area or collides with an obstacle in the traveling path, the drive

wheels 29 are stopped. And, both drive wheels 29 rotate in directions opposite to each

other, and the main body housing 2 rotates about the center line C to change its

direction. In this way, it is possible to make the main body housing 2 move by itself in

the entire cleaning area and move by itself avoiding the obstacle. In the meantime, it is

also possible to make the main body housing 2 move backward by rotating backward

both drive wheels 29 that are rotating forward so far.



[ 0066] Besi des, the dust collection vessel 31 is provided with the flowin
openi ng 34; and the upper cover 32 having the filter 33 is provided with the
fl ow out opening 35a; accordingly, by opening the upper cover 32, it is
possible to easily dunp the dust accumulated in the dust collection vessel 31.
[ 0067] Besi des, the opening surfaces of the flowin opening 34a and fl ow out
opening 35a are forned to have the i nc14%ed surface, and the packing is

di sposed on the circunferential rins of the opening surfaces; accordingly, it

i s possi bl @0%4d prevénthetman pekibausing dnsteisi wgdendt beforr atstag dfya Whenwirildi ng when
the dust collection portion 30 is put in and taken out. 100681l n the present
enbodi ment, t hetagmeg or ihe lkanvter nioyingi foposédnd packwandt the feettbreofduistity sbifs ect i on
portion 30, and the battery 14 and the control board 15 are di sposed behi nd
the dust col | edrélorngderthi. dier80the hovightesf, theheaiel ey rhausihare 22 baaycebendi sposed
on one side and the battery 14 and the control board 15 nay be di sposed on the
ot her side wi t hlistrésypddt fibot dfled bkhetd tholddeoctheol 2porctdromeB0ihe [00GWBash des, the
air flow paths are disposed in front of the dust collection portion 30 and the

control board bbdy bowdingois @ebvhebd. Bisitbe tdunibt @UkdiRa AR HBfusdDoveaonever
the air flow paths nmay be di sposed on one side and the control board 15 may be

di sposed on t heheofohey sigiicha Wi tiie drR8peRtls 0O; iderdidsl cf@l ik 8ty Qiht Bkion 30.
I ndustrial Applicability [0070] The present invention is usable for a cl eaning
robot that noVegedhechiss®F fhe@ist@ollection, the weight balance of the main bedy housing 2 is
kept.
[0058] When the cleaning ends, the main body housing 2 moves by itself and returns
to the charge stand 40. In this way, the charge terminals 4 come into contact with the
terminal portions 41 to charge the battery 14.
[0059] Besides, when the main body housing 2 is in the return state, it is possible, by
setting, to drive the electric fan 22 and the ion generation apparatus 28 during the
charge and after the charge ends. In this way, the air flow containing the ions is sent
out upward and backward from the air exhaling opening 7. The charge terminals 4 are
disposed at the rear end of the main body housing 2; accordingly, the air flow
containing the ions flows toward the charge stand 40 and ascends along the side wall S.
This air flow flows along a ceiling wall and side walls opposite to each other of the
room. Accordingly, the ions spread throughout the room and can improve the germ
removal and deodorization effects.
[0060] According to the present invention, the electric fan 22 is disposed on one side

and the battery 14 is disposed on the other side with respect to the dust collection

portion 30 that is disposed over the rotary shaft 29a of the drive wheels 29;



24 -

fl oor surface.

Ref erence Signs List [0071]1 cl eaning robot 2 main body

housing 3 lid portion 4 charge termnal 6 suction opening 7 air exhaling
opening 8 recessed portion 9 rotary brush

=21 -

accordingly, the weight of the main body housing 2 is balanced and distributed in

front of and behind the drive wheels 29. In this way, even if the main body housing 2

moving forward and backward stops suddenly before the step and the center of gravity

shifts back and forth, it is possible to keep an attitude and prevent the fall of the main

body housing 2. Besides, even if the weight of the dust collection portion 30 becomes

large because of the dust collection, the weight balance of the main body housing 2 is

kept, so that it is possible to prevent more surcly the fall of the main body housing 2

from the step.

[0061] Besides, the rotary shaft 29a of the drive wheels 29 may be deviated from the

center line C of the main body housing 2 and disposed; however, it is more desirable

that the rotary shaft 29a is disposed on the center line C as in the present embodiment.

In this way, the weight of the main body housing 2 is balanced and distributed in front

of and behind the center, so that it is possible to prevent more surely the fall of the

main body housing 2 from the step.

[0062] Besides, the rotary shaft 9 disposed at the suction opening formed in front of

the drive wheels 29, the rear wheel 26 disposed behind the drive wheels 29, and the

drive wheels 29 contact the floor surface and the main body housing 2 move by itself

on the floor surface F; accordingly, the dust in front in the traveling path can be

guided to the suction opening 6 without being blocked. If the main body housing 2

moves forward and stops suddenly, the center of gravity of the main body housing 2

shifts forward, and the rotary brush 9 is deformed, so that the main body housing 2 is

inclined forward. Here, the weight of the main body housing 2 is distributed back and

forth; accordingly, the main body housing 2 retumns to the original attitude.



10 side brush 11 first air inhaling path 12 second air inhaling path 14 _
battery 15 control board 18, 19 floor surface detection sensors 20 nmotor unit
21 housing 22 electric fan 23 opening portion 24a first air exhaling path
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Accordingly, even if the main body housing 2 loses its foothold in front of the suction
opening 6 and is easily inclined forward at the sudden stop, it is possible to prevent the
fall from the step.

[0063] Besides, the control board 15 is disposed on the same side as the battery 14
with respect to the dust collection portion 30; accordingly, by disposing the heavy-
weight electric fan 22 in front and disposing the control board 15 and the battery 14
behind, it is possible to obtain a better weight balance in front of and behind the drive
wheels 29. Accordingly, it is possible to prevent more surely the fall of the main body
housing 2 from the step.

[0064] Besides, the air flow paths (first and second air inhaling paths 11, 12 and first
and second air exhaling paths 24a, 24b) are disposed in front of the dust collection
portion 30, and the control board 15 is disposed behind the dust collection portion 30.
Because of this, the air flow paths and the control board 15 are gathered and disposed.
In this way, it is possible to shorten the air flow paths and achieve the small size of the
main body housing 2 by reducing the wirings and the like. Besides, the air flow paths
are far from the control board 15; accordingly, even if the air flow leaks, it is possible
to alleviate the dust adhering to the control board 15 and to reduce the malfunction of
the control circuit.

[0065] Besides, the dust collection chamber 39 extends in one direction to partition
the inside of the main body housing 2a; accordingly, it is possible to easily isolate the
air flow paths from the control board 15. Besides, the first and second air inhaling
paths 11, 12 are disposed through the front wall of the dust collection chamber 39 that

extends in the longitudinal direction, while the other wall surfaces are closed. In this



24b second air exhaling path 25 return opening 28 ion generation apparatus 29
drive wheel 30 dust collection portion 31 dust collection vessel 32 upper
cover 33 filter 34 flowin path 35 fl owout path

-23-
way, even if an air flow leak occurs through the flow-in opening 34a and flow-out
opening 35a, the dust is confined in the dust collection chamber 39. Accordingly, it is
possible to further prevent adhering of the dust to the control board 15.

[0066] Besides, the dust collection vessel 31 is provided with the flow-in opening 34a,
and the upper cover 32 having the filter 33 is provided with the flow-out opening 35a;
accordingly, by opening the upper cover 32, it is possible to easily dump the dust
accumulated in the dust collection vessel 31.

[0067] Besides, the opening surfaces of the flow-in opening 34a and flow-out opening
35a are formed to have the inclined surface, and the packing is disposed on the
circumferential rims of the opening surfaces; accordingly, it is possible to prevent the
packing from being deteriorated by the sliding when the dust collection portion 30 is
put in and taken out.

[0068] In the present embodiment, the electric fan 22 is disposed in front of the dust
collection portion 30, and the battery 14 and the control board 15 are disposed behind
the dust collection portion 30; however, the electric fan 22 may be disposed on one
side and the battery 14 and the control board 15 may be disposed on the other side
with respect to the dust collection portion 30.

[0069] Besides, the air flow paths are disposed in front of the dust collection portion
30 and the control board 15 is disposed behind the dust collection portion 30; however,
the air flow paths may be disposed on one side and the control board 15 may be
disposed on the other side with respect to the dust collection portion 30.

Industrial Applicability

[0070] The present invention is usable for a cleaning robot that moves by itself on a



40 charge stand 41 termnal portion - 26 - CLAIMS [1.] A cleaning robot

conpri si ng: a main body housing that is provided with a suction opening
and an air exhaling opening; a pair of drive wheels that have a

hori zontal rotary shaft and allows the main body housing to nove by itself; an
electric fan that is disposed in the main body housing; a dust collection

portion that is disposed on the rotaryzéhaft and collects dust of an air flow

which is sucked fromthe suction opening because of driving of the electric

fan; and a bat flepnsurfpeet supplies el ectric power to each portion; wherein
Reference Signs List

[0071] 1 cleaning robot

2 main body housing

L3

lid portion

4 charge terminal

6 suction opening

7 air exhaling opening

8 recessed portion

9 rotary brush

10 side brush

11 first air inhaling path

12 second air inhaling path
14 battery

15 control board

18, 19 floor surface detection sensors
20  motor unit

21 housing

22 electric fan

23 opening portion

24a  first air exhaling path
24b  second air exhaling path

25 return opening



the electric fan is disposed on one side of the dust collection portion and
the battery is disposed on another side of the dust collection portion. [2.]
The cl eaning robot according to claim1l, wherein the rotary shaft is di sposed
on a center line of the main body housing. [3.] The cl eaning robot according

to claim2, further conprising: a_rotary brush that is disposed at the
suction opening arranged in front of tHe “dri ve wheels; and a rear wheel that
i s disposed behind the drive wheels; wherein the rotary brush, the drive

wheel s and the rear 2% h&s| ceesitcadppaaths oor surface, so that the main body
housi ng noves by itself on a floor surface. [4.] The cleaning robot according
to any one of clain®d tloveewvlden 3, thither conprising: a control board that
controls each portion; wherein the control board is disposed on the sane side
as the battery wi th3¢ edpectlletipont foeticdust - 27 -

31 dust collection vessel

32 upper cover

33 filter

34 flow-in path

35 flow-out path

40  charge stand

41 terminal portion



collection portion. [5.] The cl eaning robot according to claim4, further
conpri si ng: an air flow path that connects the suction opening wth the
dust collection portion, and connects the dust collection portion with the air
exhal i ng opening; wherein the air flow path is di sposed on one side with
respect to the dust collection portion, [6.] A cleaning robot conprising:
a main body housing that is provided WEPh a suction openi ng di sposed through a
| oner surface and an air exhaling opening di sposed through an upper surface
and noves by itself on a floor surfab&AlMA electric fan that is disposed in
the mai n body housing; ~a dust collection portion that collects dust of an
ai r flow Whi étvldaging paloeebnfiprsimet he sucti on openi ng because of driving of the
el ectric fan; an air flow path that connects the suction opening with the
dust col | ecti oa ouam tbbdn howng banngrtedddheitid ustuctol b@oingomdpar 4it exhalingd h t he air
exhal i ng opening; and a control board that controls each portion; wherein
the air flopwimath i s di sposed on one side of the dust collection portion and
the control board is disposed on another side of the dust collection portion.
a pair of drive wheels that have a horizontal rotary shaft and allows the main body
housing to move by itself;
an electric fan that is disposed in the main body housing;
a dust collection portion that is disposed on the rotary shaft and collects dust of an air
flow which is sucked from the suction opening because of driving of the electric fan; and
a battery that supplies electric power to each portion; wherein
the electric fan is disposed on one side of the dust collection portion and the battery is
disposed on another side of the dust collection portion.
[2.] The cleaning robot according to claim 1, wherein
the rotary shaft is disposed on a center line of the main body housing.
{3.] The cleaning robot according to claim 2, further comprising:
a rotary brush that is disposed at the suction opening arranged in front of the drive
wheels; and
a rear wheel that is disposed behind the drive wheels; wherein
the rotary brush, the drive wheels and the rear wheel contact a floor surface, so that the
main body housing moves by itself on a floor surface.
[4.] The cleaning robot according to any one of claim 1 to claim 3, further comprising:

a control board that controls each portion; wherein

the control board is disposed on the same side as the battery with respect to the dust



[7.] The cleaning robot according to claim®6, further conprising: a dust
col l ection chanber that houses the dust collection portionin a freely
nount abl e and denount abl e manner and extends in a direction to partition an
i nside of the main body housing; wherein a wall surface, which extends in
a longitudinal direction of the dust collection chanber, is provided with a
first air inhaling path through whi ch"€he air flow flows in and a second air
- 28 - inhaling path through which the air flow flows out; and another wall
surface ofcoll¢sEoRp&tionol | ection chanber is closed. [8] The cleaning robot
according to claim?7, wherein the dust collection portion includes: a
dust col | éef Tbncleessgabbapicohimstoptam itdadheicompasingii r f1 ow-i n openi ng and in
whi ch t he dust accunul at es; an upper cover which opens and cl oses an
upper surface i at Aewgethttha obirects itenustessetniandith sheplugvbdedompdrtiomandi r
fl ow out opening; and
connects the dust collection portion with the air exhaling opening; wherein
the air flow path is disposed on one side with respect to the dust collection portion.
[6.] A cleaning robot comprising:
a main body housing that is provided with a suction opening disposed through a lower
surface and an air exhaling opening disposed through an upper surface and moves by itself on
a floor surface;
an electric fan that 1s disposed in the main body housing;
a dust collection portion that collects dust of an air flow which is sucked from the
suction opening because of driving of the electric fan;
an air flow path that connects the suction opening with the dust collection portion, and
connects the dust collection portion with the air exhaling opening; and
a control board that controls each portion; wherein
the air flow path is disposed on one side of the dust collection portion and the control
board is disposed on another side of the dust collection portion.
[7.] The cleaning robot according to claim 6, further comprising:
a dust collection chamber that houses the dust collection portion in a freely mountable
and demountable manner and extends in a direction to partition an inside of the main body
housing; wherein

a wall surface, which extends in a longitudinal direction of the dust coliection chamber,

1s provided with a first air inhaling path through which the air flow flows in and a second air



a filter which is disposed on a | ower surface of the upper cover and collects
the dust. [9.] The cleaning robot according to claim8, wherein openi ng
surfaces of the air flowin opening and air flow out opening include an
inclined surface; and a packing is disposed on circunferential rinms of the
openi ng surfaces. 28

inhaling path through which the air flow flows out; and

another wall surface of the dust collection chamber is closed.
[8.] The cleaning robot according to claim 7, wherein

the dust collection portion includes:

a dust collection vessel which is provided with an air flow-in opening and in which the
dust accumulates;

an upper cover which opens and closes an upper surface of the dust collection vessel
and is provided with an air flow-out opening; and

a filter which is disposed on a lower surface of the upper cover and collects the dust.
[9.] The cleaning robot according to claim 8, wherein

opening surfaces of the air flow-in opening and air flow-out opening include an
inclined surface; and

a packing is disposed on circumferential rims of the opening surfaces.



