WD 2005/ 055796 PCT/ EP2004/ 053387 Fl oor cl eaning device The invention
relates in first instance to a floor cleaning device, in particular a
¢l eaning robot, with 5 electronotive drive and with displacenment wheel s

and/or a drjver floor identification bei i Pig7 I N the
U5 . b BEr Fep 87
case of flogﬁ)?péa |ng’7 evices, it is known to 10 use aé??%kﬁ

identification to determne the floor that is to be cleaned. Therefore,
depending on the floor covering that is determ ned, for exanple, different
cl eani ng chd@lgstredigEindnigc glevigechosen. In the case of a floor cleaning
device which is forned as an 15 attachnment for a customary, hand-gui ded
donesti c vacuum  cleaner, such floor identification may be used according
to choice foPSwWYRREGOBN/ BRI ddh FareEr 19PFRRTe byl et 1ot or,

fzgr raising dlreadrﬁ.}i@icﬂl@vi{g‘@r e@ﬁi rggunﬁaﬁﬂfaielharricuie&gmgsltmﬂm spheie of the
attachnent, or__for varying the power of .t vacuum cl eaner! s.suction
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cl ean fl oor a cdvevengdmisr, aal dilgemar pdensuthcitdon ikddmiy f fgurieonhs are
used to cha t he cl eaning characteristics or to 25 avoid specific
regions. Known in this respect are solutions in which the floor covering
is ascertained by wusing ultrasound which is emtted by a transceiver and

reflected by hend! egke bE tdlicoCasteatiNeyr gEl,€eLEON il SiOngadwi 6 hard
floors than on carpeted fl oors, anpen the sound Thj s known

i .30 which d re.
sol uti oh® prfifes® t o1 B8 prosPEAEL FRARE O 0 ton&HEBHNS ecﬁf?é?eﬁ?atfloors
determ ned ais the hasisledndde rateacificys, caspendiygbencl@ssi fledrw th
difficulty. For .i.nstan
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may make a falemisvplastasterigiiics daapilry chosen. In the case of
a floor cleaning device which 1is formed as an

15 attachment for a customary, hand-guided domestic vacuum
cleaner, such floor identification may be used
according to choice for switching on/off a brush roller
driven by electric motor, for raising or lowering
screening means delimiting a suction space of the

20 attachment or for wvarying the power of the wvacuum
cleaner's guction bklower. In the case of cleaning
robots which, operating autonomously, <c¢lean floor
coverings over a large area, such floor identifications

are used to change the cleaning characteristies or to

25 avoid specific regions. Known 1in this respect are
solutions in which the floor covering is ascertained by
using ultrasound which is emitted by a transceiver and
reflected by the floor.. In this case, the reflection

is greater on hard floors than on carpeted floors,

30 which dampen the gound more. This known solution
proves to be problematical to the extent that different
floors, determined on the basis of the reflection, can
only be classified with difficulty. For instance,
there are hard floors, such as cork for example, which

35 deflect the ultrasound very weakly. As a result, the
circuitry may make a false evaluation. Highly damping
carpets may also prevent reflection, so that an exact
evaluation is not possible. Further known solutions




carpets may al so prevent reflection, so that an exact evaluation is not
possi bl e. Further known sol utions WD 2005/ 055796 PCT/ EP2004/ 053387 2
provi de a reflectlon light barrier, for the detection of differences in

hei ght on tRg, £by edges of a carpet capchergghgeyEszagipnever,
t hese reflectl on |g barr| ers cannot be used to SI st1 ngui sh between 5

the floors in their nature as carpets-o2 hard floors. Wth regard to the
prior art described above, a technical problemfor the invention is seen
as that of Rﬁﬂﬁlldfurang’efllﬁcltﬁcpﬂovje?cﬂhffhnhérrlﬁrfIé@r"—” ciimanfifgedbiereyi ce of

the type In&ﬂleﬁtff&éﬂbéy%%a\@qhy@& tH\étf'lo@rS'ﬁﬁé?eﬁ?né&?é@tbﬁn a
reliable identification of the oor coverlng IS made poss
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it being praovigiad bhatithe fdoiot db@t ifdeemt ton dmtﬁatgmm‘h obtthyenmeans of
sensi ng l.i pp and/or_.a resistance to dis Iace esult of
t he conf Fgur%g’(e? ﬁl%cf i |J§bltehefjureﬁ7tar ata}soncacﬁp&tsh I o‘F’lorrd cové%r |ér’1g i's
achi eved, which can be used in 20 particular in the case of cleaning robots

but addi {1 ol y ALs-dn L5 £ASe BE18E AEDEENLSLLO RUSLARBEY dgTeSti C

vacuum cl eaners. oor is reli y identified |ndependentI%
reflection ?ﬁﬁ#Q&ﬁ%%|B¥@%%emsﬁﬁ€etbﬁe1@&9@9%%%x§%(ﬁ?ﬁ%pﬁ%CEﬂ% t°55 of the

device's di sedpcaiinyheels angptbec8! | RRALET, WIah Eg@spect ctl.@ahlﬂﬁgﬂoor

are greater n a carpet. than on a hard, floor, rotatl of the
dlsplacéﬁent gf ?%etYP%o?ncﬂ%%ﬁFﬁﬁndévlEﬁcﬁs h cgﬁggt Thi s

al so app|IeSat@mﬂpbéushnﬁﬁrmhﬁlﬁﬂ faOﬁelmhbaelmgedewf¢eathan p$ thV|ded,

which is dri 0 b ric t rotational speed of which is
reduced on c%fpe]f e/On coItl art rsﬁgan%/\n}%a%j% rd-Tloors. The sli ppage is

determ ned by neans of a conparison between
This problem is solved first and foremost by the

15 subject matter of claim 1, it being provided that the
floor identification is carried out by means of sensing
a slippage and/or a resistance to displacement. As a
result of the configuration, reliable identification of
the floor covering is achieved, which can be used in
20 particular 1in the case of cleaning robots but
additionally alsc in the case of attachments for
customary domestic wvacuum cleaners. The floor is
reliably identified independently of reflection
characteristics. Since the resistance to displacement
25 of the device's displacement wheels and the slippage
with respect to the floor are greater on a carpet than
on a hard floor, the rotational speed of the
displacement wheels of the floor cleaning device is
lower on carpets. This also applies to a brush of the
30 floor cleaning device that is provided, which is driven
by electric motor and the rotational speed of which is
reduced on carpets in comparison with hard floors. The
slippage is determined by means of a comparison between
distance covered and revolutions of a driven
35 displacement wheel and/or a driven brush. Moreover,
the resistance to displacement is determined on the
basis of the power consumption of the drive motor of
the displacement wheel and/or of the brush. For




di stance covered and revolutions of a driven 35 displacenent wheel and/or a
driven brush. Mreover, the resistance to displacenent is determ ned on
the basis of the power consunption of the drive nmotor of the displacenent
wheel and/ orgpfy dd¥ey diysuefy For WO 2005/ 055796 PCT/ ERR0845 0682853387 3
i.nstance, the power consunption of the displacenent wheel drive notor

i ncreases on carpets, this being causedl by the greater resistance. It is
also the case wth a brush driven by electric notor which works the 5
floor to be IIEAIE t h&he hBOVEE| stRMEEREIoMmcFaséfeondiEREPeLBeNhni ch

| eads to anJHydeaggivie t hecBeWeincSOASHEPIAON Rfrddie: respest i Meiggi ve

nmot or. For sensing .the distance covered, the flqor cleaning, 10 device has
2 sensor, WHEIPSE KonFRgUPEEAbT was oFtaRERpl o s H STHtR WABEFSSTT t he

di st ance neasitrteda bprusbank-iofert hey sehsotris setoirn wigldt iworks the tine

el apsed sin t S e, .fl ning
devi ce, |§n gf;lrétclﬂgu'%cgﬁgef g@%ﬁﬁ%aigﬁ%bg%?g%g%n%g Jégc!égtg%ie%%gé #’ﬁe fl oor
cl eani ng dewawpetwms altiglectlegdisc menoey, idncwkikesk cémpakhsonpodelies for
sli ppage andisungst Inge dife dislacemrntadfve diddgrent floor coverings
are stored. Setpoint values for "areference floor, for exanple a hard
floor or 20 carpet, are therefore stored. For the processor-aided

i dentificatimr okehBénfl aftie t Babthfckr austatkDVethet Elodd oallegheéagi ng
devi ce tlgs a, conput glr unit, which cpmpar es the&r;teasur d 1\3/al ues W;D%h t he
stored val ue& ST E8Fi vEs FFBIRThi P48 grfal CPEY-1ORE SFavPYateh Bfid/ or a
25 drive powsramyle hes baushave dhepllacerinttliwhedi stamdé omeagusegnhl f or
setting the frushesandhor Jheddevige e eiamalndiat Lol lugnceshie

resi stance to di splacenent. or exanple, in the case of a cleaning robot,
a floor identagsedt PdACEC i hgSto MERSULRISRT ontlan speedseRf the

floor c¢leaning device, in particular the cleaning

15 robot, can be ascertained. The floor cleaning device
has an electronic memory, in which comparison wvalues
for slippage and/or resistance to displacement of
different floor coverings are stored. Setpoint values
for a reference floor, for example a hard floor or

20 carpet, are therefore stored. For the processor-aided
identification of the floor that is traveled over, the
floor cleaning device has a computer unit, which
compares the measured values with the stored values and
derives from this a sgignal for the navigation and/or a

25 drive power of the brush or displacement wheels and/or
a signal for setting the brushes and/or the device's
elements that influence the resistance to displacement.
For example, in the case of a cleaning robot, a flooxr
identification according to the invention can be used

30 to maneuver it appropriately to avoid traveling over
specified floor coverings. The drive power of the
brush may also be adapted in the case of such a
cleaning robot, but also 1in the case of a floor
cleaning device in the form of a wvacuum cleaner

35 attachment, for instance to provide gentle working by
brush of the flcocor covering determined. Apart from
changing the rotational speed of the brush, the
projecting position of the brushes can also be changed




30 to maneuver it appropriately to avoid traveling over specified floor
coverings. The drive power of the brush may also be adapted in the case of
such a cleaning robot, but also in the case of a floor <cleaning device in

the form of o vargiggd-Aaner 35 attachment, for ingkanggbgapheyige gentle
wor ki ng by brush of the floor covering determ ned. art f rom changing

the rotational speed of the brush, the 4projecting position of the brushes
can al so be changed WO 2005/ 055796 PCT/ EP2004/ 053387 4 in dependence on
the floor cover Ofedeeacs ned. e f floear AEHSHLBIt RSB M senden® on the

floor coverimgtcHesr iatxadmiat had Q@bpsRiShPJoR! theWelbBg &6v€eMhgg NMeans
delimting a sugtion s %ﬁg, for exanple,ipn the 5 formof brush strips. The
i nvention al’s® 8Fateé'5£“’c S FRAbr OH ettt PRPde P cet OV hr EFEGFRITE

cl eani ng robwdanasM tiblamdeivgn rasbthod spacecepfac!| exhapldi rin the

recept acl.e V] | y..10. an i ntake opening but optionally also a
dischargg g%@#?%aygﬁaﬁghéﬂﬁ%ﬁgié opening and optionally the discharge

openi ng havi ng cl osure neans, which close the respective opening in any

case when thgdeyigent SonSuhbohed19kbs HPU £168P1 BPHRYhEC8 0t ckhe type
in 15 question are known, reference being nade for exanpleto DE 44 14 683

A, from whith BHeFECH R WAL AR ERPeTOPeT eatit by Bedréreni RTpalt PRYI ar a
sweepi ng Machi PEceptabdEPEorSWeERi NOtRBChickepticlik aareiaept act eohoy

swept - u dirt an di scharge openi ng i.n the receptacle, via 20 _which
dischargg oﬁghiﬁ$$ ecﬂ?ﬁeQéhqeg?gﬂ %ﬁ?ﬁﬁ?éi%%nﬁgﬂ“byaSUngS *bY neans of
a vacuum cl ezmmriad t eand carh etimmlef tdpersimeepiamgl wopk.icfkildydi sbkar ge

?pe“i ng of t&?séf&feg?é az%]l)e?nfﬁ% Q&Y%ﬁ.sgﬂo 8£eeﬁﬁégﬁée QXf-LcHEéﬂ%sQ tgeShutter.
n order to inprove a fToor 25 cleani ng dévice of the type in question, the

termfl oor respective opening in any case when the device is

switched off. Floor c¢leaning devices of the type in

15 dguestion are known, reference being made for example to

DE 44 14 683 Al, from which there is known a carpet

cleaning device, in particular a sweeping machine or

carpet sweeping machine, with a receptacle for swept-up

dirt and a discharge opening in the receptacle, via

20 which discharge opening the dirt collected can be

removed by suction by means of a vacuum cleaner after

completion of the sweeping work. This discharge

opening of the receptacle can be closed for example by

means of a shutter. In order to improve a floor

25 cleaning device of the type in question, the term floor

cleaning devices being used for the purposes of the

invention to refer not only to cleaning robots but also

to attachments for customary domestic vacuum cleaners,

in such a way that, with a construction that is as

30 gimple as possible, advantageous and, in particular,

hygienic handling is achieved, it is proposed that the

closure means cecme into action automatically in

dependence on a transmission state of the device. This

provides a floor cleaning device which has a closure

35 mechanism for the receptacle which in cleaning mode

opens the path to the receptacle, but when it is at a

standstill or belng transported seals it - optionally

in addition to a discharge opening. This ensures that,




cl eani ng devi ces being used for the purposes of the invention to refer not
only to cleaning robots but also to attachnents for customary donestic
vacuum cl eaners, in such a way that, with a construction that is as 30

sinple as pQgsidydy O'ggt,?gageous and, in particul aper/B¥gbeRI 655884l ing is
achieved, it iIs prd%ose that the closure neans cone/?nto aétion

automatically in dependence on a trans®i ssion state of the device. This
provides a floor cleaning device which has a _closure 35 nechanismfor the
receptacl e Wi%h i chednibrRehodd ckasendpt hedpbE h e COEEPt 48FR, but

when it is alofacd andstidhe OimbEEMY A{ANSRAT EQEnSEAES11tontOpEi gRAllY in
addition to di schar ge, openi nl_(lg, Thi s ensures thatf 2005/ 05579
PCT/ EP2004/6§93§83F- 5 TBRcPRTIRE B¢h FiLeReBIupPt dit¥e cARAGPERGNE into

contact wthcdieegpdndnt tal r thad gedidal ktagesof tFor démstancdhe

openi ng and ¢l osi ng _of _the recepfacle _cqrresp to the at | st at es.
For instgncet,cnegset hgrse s ('gusé%% onar fp(?préa(r%alﬂgngglsegg?é, T qﬁg? tl%feag cl osure
means are keptosuramepesn Pposiképn by aheopenopostieani hy dbei Eéponith the

brush ot atidgastandhag 08, Wit |0 Hoube lRaRaGr SOYatheVeR it The

closure neans may al so be automatically actuat i'n "dependence 10 on an
oper ati ng st@t® BFcehetehe celerpedi a5t BA¥ENGeOVaEL ibel yTHRSFLREBESI nto t he

cl osed posi thh®Hrmby 0B sbhibe iditbidte @PEeR, post hd©8g bynmeapenaénekosi ng
mechani ﬁms. According tq the inventiqn, .it ids Erovi olfed tha;S actuation
takes ptdce ¥y PP th%gra&lQ%eSH%WCé’. 10 I§VFESul 95 HRT SR Onf PGur at i on
accordi ng t adthevelnvelitsipda,ceanyiascapehof cdioskedcopbett gdni ot hérom

recept acl e, ex e n fl . cl eani devi .$ bel ;
transported,g#%?copn era%?%d.&ggnisﬁggégkggong iyg%kggthg? a%ggg%Fgge whi ch
can be nade wechsisns 20 beprdingi hg bbeuibsverEhgs. abbufsaprevéefedct uat ed

that actuation takes place by lifting of the device.
15 As a xesult of this configuration according to the
invention, any escape of dirt collected in the
receptacle, for example when the floor cleaning device
is being transported, 1is counteracted. It is also
conceivable that a carriage which can be made to extend
20 when 1lifting occurs brings about a lever-actuated
closure of the opening. The carriage, which is for
example made to extend under the action of a spring
when the device is l1ifted, closes the closure meang of
the receptacle for example by means of a coupled
25 mechanism. A counter-torque of an electric drive motor
may also be used for the actuation of the closure
means, the counter-torque of the drive motor of the
brush and/or of that serving for the traveling movement
preferably being used. This may also be combined with
30 a dependence on the lifting of the device, this lifting
being detected by clearance sensors known per se,
whereby the drive motor remains at a standstill,
accordingly the counter-torque ceases and a mechanism
coupled with the motor displaces the closure means into
35 the closed position. The general stopping of the drive
motor for the brush and/or for the traveling movement
also leads to the same reaction, by closing of the

preferably spring-biased or gravity-operated c¢losure




cl osure of the opening. The carriage, which is for exanple nmade to extend
under the action of a spring when the device is |ifted, closes the closure
freans of the receptacle for exanple by neans of a coupled 25 nechanism A

counter-torqie Lo flgedric drive motor may alsgc@?Egggg feE3sbe
actuation of the cl'osure neans, the counter-torque of the érlve not or of

the brush and/or of that serving for-tée-traveling novenent preferably
being used. This may al so be conbined with 30 a dependence on the lifting
of the devi geanshi s Tifai dgveBeprngndercdcttde bded eaf ahlte 3BMSBFS°Rnown per

se, Wwhereby  hes dpi-y61 gDHOELEEMAI N irA StaNdaldidy ndeeor dingl ynt he
counter-torque ceases and a neg¢hanism coupled wi th 1he notor, disp|laces the
cl osure mearfd§ PG NBSRNEsel FESCFOSRCSTIE deiferd®VEtDppf g of tt he

drive notorafetabhBetbhnushamddor 1figtiae &f aukld ngetrbvenenic Bbesngl eads to
the sane_reactiqn, by closin f t preferably spring-hiased or
SR i T T S Y L g ey T 4R T

devel oprment ¥ dhesleleardd wdeor nwendnoactuatorsofr evindedthhat farweparate
actuating Means; acLs an pldie, Al osuLe MRS e fenendence ABuLfea ey ce

being at a standstill ~Tifting of the device, it being 5 further
preferred fofugthed seadr Ahatadituats el 1o npeakly elecERfcARBESE or an

actuator of Soie jof e shabiPed | Lekei8h30yPraprsesrd hainddie riegepbasl e is
mounted_in such a m% h it is vertic llg povably in the device and is

at 1t
di spl acéd vereiEHt |y )éavwﬁ%’r d9GHAER it% OWATED: weiGht CRFEHY hBCH&PFce i s

l'ifted, the npsnitige NOVoHYd posdride thosellaposht tonal nlbelatki arate a
cl osure neans &n t he cours %T

i's preferabl?na ﬂ%IFOSFS?hg de&F%Q“%%Qgﬁﬁég%gl ﬂé-Tﬂ$E8?E§ﬁ?%ﬁm%§§%Zs Pﬁ;e

recept acl e iefe ohs prefhwabbyopeniadd iaf ahg odévicenhaesinpenrt hedevi ce

s lifted. like, which pushes the receptacle in front of the

15 opening in a closing manner when the device is lifted.
Finally, it is ©proposed that a separate fan is
associated with the receptacle, a path of movement of
the fan blades coinciding with the opening and a fan
blade closing the opening when it is at a standstill.

20
The invention is explained in more detail below on the
basis of the accompanying drawings, which merely

represent several exemplary embodiments and in which:

25 Figure 1 shows in perspective representation a floor
cleaning device according to the invention in

the form of a cleaning robot;

Figure 2 shows the floor cleaning device in a

30 perspective view from below;

Figure 3 shows a schematic representation in side view

of the floor cleaning device with a brush

driven by electric motor and also a

35 displacement wheel and means for floor

identification;




Finally, it is proposed that a separate fan is associated with the
receptacle, a path of novenent of the fan blades coinciding with the
opening and a fan blade closing the opening when it is at a standstill. 20

The inventi Qg ixpoRisai7rd in nore detail bel ow onP&@sznggji?Og)ﬁ:,é-he
acconpanyi ng draw ngs, which nerely represent several exenplary

enbodi nents and in which: 25 Figure 1- shows in perspective representation a
floor cleaning device according to the invention in the formof a
cl eani ng r oBBIEULE dur ehpwshenssaliranst igoroal bl meriessertatien ap 2

perspecti ve Vi ew f 1 omsieloaw; ¢ BEafl 4T e i80S n SENSRRIdL: 4 eset at i on
in side view of the f|loor cleaning device with a prush "driyen by electric
motor and also a di spi&demdiitd whiel B 1RASEns ?Wlﬁgﬂwunqﬁint‘l‘lﬂé’l&ati on;
WO 2005/ 055796 PCT/ EP2@34/35338F *he Faguieec4shaws ray,schematarc ppeti al

representation of a floqr. Gl eanifn% devi ce vvitt1 a receptacle for 5dirt and a
€

carriage~spri ng- nount EFSHTET éDsp glte 6% é_'a&e\%’ce housi ng, for an open

position of the receptacle; shows a representation corresponding to OFi gure

5Fi gure 4, it h ed.posi.t. ec i ter
Plhe o Bl IS daBO P ARt CC R R 26

lifting of th ice; Figure 6sho partial
representation of a flE3GULE ani Pyt dEorcéhien clesad RPrett ¥ibodf mehE with
the receptacl e opened,rshgWscld epseseaqt | gragcondimgde Fbgur ehs,

10 device;

Figure 6 shows a further schematic partial
representation of a floor cleaning device in
a further embodiment with the receptacle

15 opened;

Figure 7 shows a representation according to Figure 6,
but for the closed position of the receptacle
opening after lifting of the device;

20

Figure 8 shows a schematic partial representation of
the floor cleaning device 1in a further
embodiment, for the operating position with
the receptacle opened;

25

Figure 9 shows a representation corresponding to
Figure 8, but after switching off an electric
drive for a brush and accompanying closure of
the receptacle;

30

Figure 10 shows a schematic partial representation of a

floor cleaning device in a further

embodiment, for the operating position;

35 Figure 11 shows a representation according to Figure
10, but for .the cloged position of the

receptacle;




Figure 7but for the closed position of the receptacle opening after lifting
of the device; 20 Figure 8shows a schematic partial representation of the
fl oor cleaning device in a further enbodi ment, for the operating position

with the reosptagdsy/opersgl, 25 Figure 9shows a reppeggrbabbaposessespondi ng
to Figure 8, but after switching off an electric Odrive for a brush and

acconmpanyi ng cl osure of the receptacle;83 Figure 10shows a schematic
partial representatjon of a floor cleaning device in a further 35Fi gure

11enbodi ment¥*$Hre the Bt ity PostEF oeT sIFROH M T e@enfSPEBATACcor di ng
to Figure 10, but for gadreicllosedppeosentonion bhe vrecepieast e 1¥En20§5/ 055796

PCT/ EP2004/ 053387 - 8d Figure.,12 shows in a further. enbodi ent gchemat I C
. . evi fRor 2R eaRHEE \p051t10n O h .
partial representation of e oor ¢l eaning~ dewviTe i'h an opened position

of the receptacle; 5 wWEaupt@cl® ;shows a representati on corresponding to
Figure 12, but with the receptacle opening closed after lifting of the
device. 10 Represented and described is a floor cleaning device 1 in the
form of a clEHFRYy YDBBOWR t haa chaREeseptahlereh augsRPsihe EBfRdersi de,

faci ng t he floor 10 tarikgird r eat edsugdi mltalpeag@t m@@@rb enihy .
el ectric notor and al oacﬂ?fh 5,. whi.ch |sfllhkevc\§se driven by 15 electric
not or and protrudes becxsl'éjrﬁ? Ywert &t the device.

10 Represented and described is a floor cleaning device 1
in the form of a cleaning robot with a chassis 2, which
carries on the underside, facing the floor 10 to be
treated, displacement wheels 3 driven by electric motor
and also a brush 5, which is likewise driven by

15 electric motor and protrudes beyond the lower edge of
the chassis base 4. Engaging over the chassis 2 is a
device hood 6, the £floor cleaning device 1 having a

circular outline.

20 The displacement wheels 3 are disposed behind the brush
5 in the customary direction of displacement r of the
floor cleaning device 1, a dirt ramp 7 that is similar
to a sweeping plate and via which the brushed-up dirt
is thrown into a container-like receptacle 8 also being

25 disposed behind the brush 5.

Pogitioned in front of the brush 5 in the customary
direction of displacement r is a supporting wheel in
the form of a slave wheel 9, as a result of which a

30 three-point support of the floor cleaning device 1 on
the floor 10 to be treated is achieved.

In particular in the case of a cleaning robot, there is
the need to adapt its behavior to the characteristics
35 of the floor 10 that is traveled over. For this
purpose, a floor identification is provided, which by
means of sensing any slippage and/or resistance to

displacement, in particular of the displacement wheels




the chassis base 4. Engagi ng over the chassis 2 is a device hood 6, the
fl oor cleaning device 1 having a circular outline. 20 The di spl acenent
wheel s 3 are di sposed behind the brush 5 in the customary direction of

di spl acementyg fod ssfdeoor cleaning device 1, a gpplyppagha/obhgs7is
simlar to a sweeping plate and via which the brushed-up dirt is thrown

into a container-like receptacle 8 also®being 25 di sposed behind the brush
S. Positioned in front of .the brush 5 in the customary, direction of

di spl acenent? r °P§ 2 XM pSLtEFFIRATELY nPr t HE f%@rﬁi%lﬂaél@mav@%e%heg, as a
result of whymlsra 530 three-point support of the floor cleaning device 1 on
the floor 10 to be treated is achieved. In particular in the case of a

cl eaning robot, there is the need to adapt its behavior to the

characteri stlles 351loppiébhe fliesor dikdrmindd thewel ebbyoversaror d¢fhi sa

purpose, 52 Tl agia Al | bEEALLAN dglrgeppamgﬁge WU LY pieans, ob18gpsi ng any

sl i ppage an resistance to acenent, In particu
di spl acenmentcMirering WOA2ga5£055796 E/ ERRE04/0583BFCioms 3 Put BRSo

al ternativelgi f¥1ddbtcii RREEON W th-the, By URBaDs He shd PRAgEtLSC
determ ned here by nmeans_of a _5 conparison between the di stance covered by
the floor cl®fAhgledRY ar S the PEVERubi ofE1BeRt RE MBREHI QEchBRt wheel

3, driven byelwmans of mblterel gt ri cinndaded 1 tcanddee cflidwardyaushod, driven
by neans_.of the ..electri.c motor.12. In order _to make all ce for 10
possiblzosli%ﬁﬁﬁﬁ§ %ﬂ\ﬁ%&?gﬁggbtPFgwﬁﬁPore %ﬁtﬁ}?véﬁﬁxﬁ%aﬁ%@?dﬁgﬁvggenent
wheel 3 or bmemste 5)displehensntowhesdandl eri rottush case sfuck bett £drive, the
det er m nat i %angﬁgg?rgﬁgl uhang, Ay tpghf% esAPly, taKE ALacendhhesbhy at

t he di spl acenent or at the brus .
of the revolutions may preferably take place directly
at the displacement wheel 3 or at the brush 5,
15 alternatively at the displacement wheel 3 and at the

brush 5.

As an alternative or in combination with floor
identification by means of sensing any slippage, the
20 floor identification may also be carried out by
determining the resistance to displacement, the power
consumption of the electric motor i1 of the
displacement wheel 3 and/or the power consumption of
the motor 12 of the brush 5 being sensed when there is
25 transmission without any slippage, for example via a
toothed belt between the drive motor and the driven

means.

The slave wheel 9, disposed at the front, serves for
30 sensing the distance covered and has a sensor 13, the
values of which are recorded by 'a processor 14
integrated in the floor cleaning device 1. The
determined numbers of revolutions of the displacement
wheel 3 and/or of the brush 5, and alternatively or in
35 combination with this the wvalues of the power
consumption of the displacement-wheel electric motor 11
and/or the brush electric motor 12, are also

transmitted to said processor.




15 alternatively at the displacenent wheel 3 and at the brush 5. As an
alternative or in conbination with floor identification by nmeans of
sensi ng any slippage, the 20 floor identification may al so be carried out

by determ M@ dde/dsised ance to displacenment, thecpewpboosPHsas®yi on of
the electric notor 11 of the displacenent wheel 3 and/or the power

consunption of the notor 12 of the brd$h-5 being sensed when there is 25
transm ssion without any slippage, for exanple via a toothed belt between
the drive notor and the driven neans. The slave wheel 9, disposed at the

front, servesldorassSécsensd ngithe testaieeseovered pndahaslacsessde 13, the

val ues of which are_recorded processpor 14 integrated in.the fl oor
cheantng delt R “heE Cah bRl rBa AT Lo IR SRE oP LRESOS
di spl acenentandyveel r@sasthoceofte hdilsplskemendndofil tdirfifayardl yEboorn 35

combi nat on é’k@xﬁé&j}ﬁbﬁetéﬁ valles I the o &oc%%’%%%”p%f&ga%st hepe

di spl acenent - whee ctric notor 11 and/or the brush electric nofor 12,
are al so trEARTHERRIVEEUSE] FUstoctS s8I iPNET20@810BE7 96 FCTt ErD 0P 053387

- 10 Also agsqiatake t bt henpr atessicdfents heRl1€CHI ORC ofTegREY 15, in
whi ch conpan%%g val ues faor slippage .,and/or resistance to dlgplacenent of
different flUSPPCIRAG LS e SIBTEEC TR ocdds 0P par 85 ¢ FB®

nmeasured valmessisueh @s slfi pphage andforelestsianetdor dpsphiadenehe of the
Oy sploggent MRSl 8 8fg 1 hecChal ace R uhosl o ) BheL 31 2nd/ ot
i n the nenorsidrslantbderdnvissolrion tiis flowt gniaarfiong atetiasd [Ing the fl oor
cl eaning device 1. According to the invention, the distance covered is
According to the invention, the distance covered is
accordingly recorded by the slave wheel 9, which
15 measured distance is set in relation to the time
elapsed since the last measurement. From this, the
speed of the floor cleaning device 1 can be
definitively ascertained. Since the resistance to
displacement and the slippage with respect to the floor
20 10 1is greater on a carpet than on a hard flocor, the
speed of the floor cleaning device 1 is lower on a
carpet. In addition, owing to the greater resistance,
the current of the electric motor 11 of the
displacement wheel 3 increases. This also applies
25 moreover to the brush 5 of the floor cleaning device 1,
the mechanical resistance of which increases on
carpets, which results in an increase in the power
consumption. Likewige, the rotational speed of the
brush 5 also falls.
30
The values recorded by the processor 14 are compared
with the stored setpecint wvalues for a reference floor.
The signal derived from this may serve for example for
the navigation of the floor cleaning device 1, for
35 instance in particular in the case of floor cleaning
devices 1, in particular cleaning robots, that are not
to travel over specific floor coverings. The drive

power of the brush 5 or of the displacement wheels 3




accordingly recorded by the slave wheel 9, which 15 neasured distance is
set inrelationto the tine elapsed since the |ast neasurenent. Fromthis,
the speed of the floor cleaning device 1 can be definitively ascertained.

Since the reag sicogms9794li spl acement and the slippaggepbbbayespegy to the
floor 20 10 is greater on a carpet than on a hard floor, the speed of the
fl oor cleaning device 1 is lower on a ldarpet. In addition, owing to the
greater resistance the current of the electric notor 11 of t

h
di spl acement™ihee? 18 nBPeadEePLTR s HRPRIPR LY 255 For ebBRr Fio?ﬁe brush

5 of the fl| cwvetiaan dgretevitedl, Thhedarehani cal sigaast goecesettnhgch

i ncreases or&té:alg]pﬁaéﬁés ichres% ts in agagncrreasgti.n thg power ?f
consunpti on. "L KEW'Se,  the rot BET ohat %ﬁe oP T PREC-BPEsRCE Al g6 Palls. 30
The val ues rigvor detishy 3 hdeyoocestbe Thamsdscobpaeed, wneh talesst beed
setpoint cvaldes J&f, a JPf eece Lol exadfitesiafial Rl | yede f gunthls my
serve for exanple for _the navigation of e floor cleaning device 1, for
35 instance YoFprd | efil SRTPELEhOY R, f EBOr PELERNIGES dEFEeeS BY in

particul ar chean ngr rHbedSked Nt s SRS P Otnow® gdavl . over specific floor
coverings. The drive power of the brush 5 or of the displacenment wheels 3

WO 2005/ 055796 PCT/ EP2004/ 053387 - 11 may al so be adapted appropriately
for the fl odrhe cawsrepigralet eray nedthdna taddi Hlivon repraisgmaled oinsebhieng t he

brushes .5, igﬂp pcul ar. th rojecting position af he br 5 beyond the
chassislgase ,@&rria[{;l/&gtfsolr%ee%{)%g%?%ed%] sagmfhagt’, fc(%lrn e%éarrp:%é%%%fi tﬁg nor e
gentl e wor kierenderes pensaby dpersiiinchestatised ther dlced kyjeamdags of a

rocker asserdply;kpown perrise; <Thend eeEpEACIARridtherRAECalbned ephesENt ed
'hoone floor cleaning device 1 is lifted from the floor 10 to

be treated and/or when the floor c¢leaning device 1 is
15 switched off, in particular when the electric motoxs 11
and/or 12 of the displacement wheels 3 and/or of the
brush 5 are switched off, the receptacle 8 is closed,
so that dust or dirt already collected in the
receptacle 8 cannot escape again from it in an

20 uncontrolled manner.

For this purpose, the receptacle 8 may have an
activatable closure means 16 in the form of a closure
flap 17, which, on the basis of the operating state,

25 closes at any rate an intake opening 18 of the
receptacle.

In the embodiment according to the representations in
Figures 4 and 5, the closure flap 17 is hinged on the
30 upper side of an intake opening 18, The free end of
the closure flap 17 is in connection with an axle of a
displacement wheel 3, which is part of an extendable
carriage 20, by means of a lever 19 funning to the side
of the receptacle 8.
35
In the 'customary operating position according to the
representation in Figure 4, the chassis 2 (not

represented any more specifically here) of the floor




10 enbodi nent in Figures 4 and 5, can be closed in dependence on an
operating state of the floor cleaning device 1. It is therefore provided
that, when the floor cleaning device 1 is |lifted fromthe floor 10 to be

treated and/wyy ey ddwesdd oor cleaning device 1 ispdd/gpbbehedsessy in
particular when the electric notors 11 and/or 12 of {he di spl acenent

wheel s 3 and/or of the brush 5 are swltZched off, the receptacle 8 is
closed, so that dust _or dirt already collected in the  receptacle 8 cannot
escape agai F¥5¥MIY 8VEFe 2018nESRPOSIHCED Qfarit . CFBFLAHR st Dur HB%e, the

receptacl e Gxmmplhavenanthackeyababler chasw-eiareans 16, i nehhe far muof a

closure flap 17, which, on the basis,of the_operating stat 5, closes at
any rate an TR gient %ﬁFcﬁgth%hl?%céitQefe?xﬁﬂpgﬁe55ﬁ§8aiﬁ§ﬁt
accordi ng t Gaide axpe esenflebdeds imn tHe gliescti@andob, thhesobpsuténgl ap 17

is hinged o ' f I it openi 18. The free end of
t he cl os%rer"‘?l‘f%‘% %90 @Pﬁé\e%%%ﬁ%%ﬁl %I\{M %i(:s aﬁger%zf' a displacenent wheel

3, which is part of an extendable carriage 20, by nmeans of a |ever 19

running to the sife: Pimbhe, r@ﬁf@é@flﬁeﬁtiéée&_na%heheugggﬁﬁhyngp_e&@ti ng

position according to the ,ngggesen ation in Figure 4, the chaSsis 2 (not

repr esent ed BANPHBRY Y spREFiTetAts A nete) bret necfiedr WD 2685/ 058766

PCT/ EP2004/ Gh338ifhat #dgeCl®Bnichg dbvifiee 1opgniuppord edige.t hin cahei age 19,
S

20, uhi a1 DI aRRLE BRI ke Sar B tare oe HSadRlOTREEnE ‘APr oot i on
of the suppokting 5 shell 20 by neans of a tension spring 22. The dirt
ranp 7, already nentioned at the beginning, is

Lifting of the floor c¢leaning device 1, schematically

represented in Figure 5, leads to spring extension by

15 the carriage 19, by means of which carriage and via the

lever 23 the displacement of the closure flap 17 into

the closed position of the intake opening is brought

about.

20 As an alternative to this c¢losing mechanism coupled
with the carriage 19, 1lifting of the floor cleaning
device 1 may also be detected by clearance sensors 24
(cf. Figure 2), a corresponding logic deriving a signal
for closing the intake opening 18. An actuator for

25 example, as a further example a servo motor, may bring
the closure flap 17 into the closed position. By means
of such an actuator, the closed position can also be
achieved when the floor cleaning device 1 1is at a
standstill, sensed by a sensor.

30
Figures 6 and 7 show a further alternative
configuration for the automatic <closing of the
receptacle intake opening 18. Here, the receptacle is
mounted in a floating wmanner in the floor cleaning

35 device 1 or in the chassis 2, so that the floor
cleaning device 1 is movable in the vertical direction

in relation to the receptacle §. .




pivotally articulated in the region of the |lower marginal edge of the
i ntake opening 18, i.e. in the 10 region opposite the hinged region of the
closure flap 17. Lifting of the floor cleaning device 1, schematically

represent ed v FoasyEsr194 eads to spring extensi onpley/Epoiohe /e8sseage 19,
by neans of which carriage and via the lever 23 the displacenment of the

closure flap 17 into the closed positiléh -of the intake opening is brought
about. 20 As an alternative to this closing nechanlsn1coupled wi th the

carriage 19,T%i ftiégCHE PR} 0BPSEREARINPORHEVIRR 1 HRRF AT dBt ected
by cl earancerspms®ors) 24thécthakbgyre 2}, sapportespendichg kegeptdetieving a

signal for glo g.the.intake o end 18. An uat r for 25 example, as a
further exaﬁ%1e§a se&béﬂhDPgr BF%ﬁﬁvaﬁg qﬁb a??éﬁ %5 |H%ggthe
cl osed p05|thﬂkeiwlnb@ngepuéssmoh &% abduatbe, xﬁh@p&b@ﬁﬁd fosi When can
al so be 5acrﬁﬁé’eﬁlé£\€@”ci<?§ni£§°%e9£8é”h”%Oda‘ils €alehS B&t 2nhist ARdakl 11,

sensed by a sensor ure urther ernative
conflguratl0%P¢o¥e?$@¢%ﬁ¥%nﬁtié EpbShnglendt ke ceddeptadhe isweRkeWpeni ng

18. Here, therregepkachp lcﬁrtrmum&@@hlﬂeaebkaa&én@ NI s | Bvehe thieoor
cl eaning 35 device & chassis 2, so that the floor cleaning

i h
device 1 is WbVl ¥ |?Pt$%}é f%$%afpﬂ??ﬁ%t?%n inrelation to the
receptacle 8. MD 2005/ 055796 PCT/ EP2004/ 053387 - 13 1In the custonary

o the t2cbnthctll E1EPEEERRBRnk st BUIE, Bk, EE et IR S Dig ey o
pocket -1 i ke @eﬁ@égitéh Zﬁlﬁ@nVBh@msmigmamﬂniEpr%@a ghabeis| gowitheani ng

device 8 is digplaceds bynd N3 cBBRAR1e 8, the latter remaining on
the floor 10. This relative displacement of the

chassis 2 has the effect that a chassis wall 26,

15 forming the closure means 16, moves 1in a blocking

manner in front of the intake opening 18 of the

receptacle 8, whereby the latter is closed.

Not represented, but advantageous from a handling
20 viewpoint, is a configuration in which the relative
vertical displaceability of the floor cleaning device 1
or of the chassis 2 with respect to the receptacle 8 is
stop-limited, so that further lifting from the position
shown in Figure 7 has the effect that the receptacle 8

25 is taken along.

The closure of the receptacle intake opening 18 may
also be coupled to the operating state of the brush 5,
driven by meang of the electric motor 12, and/or of the
30 displacement wheels, driven by means of the electric
motor 11. Therefore, mechanical closing of the intake
opening 18 may be achieved by means of these electric
motors 11, 12 being switched off by the user or else,
as already indicated, by means of a sensor system for
35 c¢learance detection when the floor cleaning device 1 is
lifted. Figures 8 and 9 show an exemplary embodiment
of thig,. Here, too, the closure means 16 1s formed as

a closure flap 17 that is hinged in the upper marginal




the receptacle 8 is taken along to collect the swept-up or sucked-up dirt,
whi ch receptacle 8 slides over the floor 10 on skid-Iike spacers 33. 10 If
the floor cleaning device 1 is lifted, this involves a vertical relative

di spl acementy@fadds/edepss s 2 With respect to theppegepbashgo8azthe latter
remaining on the floor 10. This relative displacenent of the chassis 2
has the effect that a chassis wall 26, 1¥5 formng the closure neans 16,

noves in a blocking _manner in front of the intake opening_18 of the
receptacl e 8CIHEt By the RRCREP PPeBigged® -NotThepierentdd, cpuFhis

advant ageouscIsooutre Fagg i 1Y i20 ybeppedntwidrs B8heonfdtgi ati aih i Bhwhi ch the
relative vertical displaceability.of the floor eani ng, device,1_. or of the
Chacsi o 2w P TaReheRt FESE e afetfE RSt Lo oROk e clSEn s ot
further |iftlhingmeeeom t bé positbiggie shewer i meldhgurieny Ras tehetehbeéon t hat
t he receptac 25 | k . +Ih I -qf sth e .acl eci nt ake
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openi ng 18 al so_be coup he operating state of the 5,
driven by nedt 5PIgRe gty i 28 notdesing dy omeghanhem3@ i EpFacement

wheel s, driv&mmdrg@@ﬁtmnt@@ BhECE TdSurdDEPLp Ll Therefore, mechani cal
closing of the intake opening 18 nmay be achi eved by nmeans of these
electric notors 11, 12 being switched off by the user or else, as already

i ndi cated, byigesss of aheemsortigystepefarimp céteanavtendewachi omhehen the
f1 oor cheaniog.dey] eeydels 151 ELedynFl gures 8 and. 2 showsan. exgmmlary
0 I'S. re, I's “Tor a

enbodi nmént _ _ 00, "theé ¢l oSure means med " as
cl osure fl apsituataeni $Hs ngedaile theveppercabmngismal 2WO 2005058786

PCT/ EP2004/ 09338 (st - ché 409 pp ehyLbe Jentake eeﬁeheat %rﬁ@e $segend of

this closure flap 17 is coupl'ed wth the notor - in répresentati ons
the el ectri cth®tBrPta? FeRRERE-BPHERS5ID such a way that the closure

flap 17 is kept in the open position by means of this

15 mechanism, When the electric motor is switched off -
by user intervention and/or by a sensor sensing when
the device is lifted - the counter-torque subsides, so
that the toggle lever mechanism 27 is brought back into
its basic position, represented in Figure 9, on account

20 of the spring force of the tension spring 29, which
brings about a pivoting of the closure flap 17 into the
closed position of the intake opening by means of the
mechanism.

25 When the toggle lever mechanism 27 interacts with the
electric motor 11 for the displacement wheels 3, means
which keep the <c¢losure flap 17 open during reverse
travel, i.e. when traveling counter to the customary
direction of displacement r, are provided.

30
A fan 30, serving for providing a stream of air to
assist the transportation of the dirt into the
receptacle 8, may also be provided for closing the
receptacle 8. This fan is driven by electric motor and

35 is mounted directly in the region of the intake opening
18 in such a way that the fan blades 31 extend in a
blocking manner in front of the intake opening 18 in a

standstill position of the fan 18 according to the




by neans of a toggle |ever nechanism 27, a tension 5 spring 29 that is
fixed to the chassis in the region of the toggle joint 28, biasing the
mechani sm 27 into a closed position of the closure flap 17. Figure 8 shows

the operati Ry Sidoptdeygd th the 10 electric notoped2ebobokpeshsgsh 5
switched on, in which situation the toggle |ever nechanism 27 is actuated

agai nst the spring force of the tensi-od5spring 29 by the notor
counter-torque in such a way that the closure flap 17 is kept in the open
posi ti on by FREFFSFILAHP 15 ndeiais mt Lwhdiishecépeelr iROHIHIG™ | 8T swi t ched
|OT1]: —dby urs]efnei Nt £ veot b@mngndl/ggﬁ_é@)ﬂ dyS gét@iﬁih ] r&swiln@nllewe dﬂé!ihCE_ i's
ifted - the. counter-torgque .sybsides, so at eto ever chani sm
27 is brougiﬁa%ag’aafiﬁt ogﬂi & Hhstc FHItTBh, PP tlé’élen(?gdeti}}? F?‘Bﬁg’ge& on
account 20 afpdarhiengprd ng force of the tension spring 29, which brings
about a givoting of the closure flap 17 into the closed position of the
i ntake opening by neans of the nechanism 25 Wen the toggle |ever
mechani sm 27haft efhet dejide t he saidahdd abfobylither uske . diwpl BE€ment

wheel s 3, me@sor Wi &dnkegPabbece! asure fimpd’ apefeduning1EL8yahee
travel, i.e. when travengg counter to the customary direction of
d

di spl acenent®§5% e ptoviredtaBo A 1anP3euIRE, Py n§rRoPLEFEYEI HGEET st r eam

of air to assistthideclsansppsséation ahdtbe dwitchaliootbearteeephasl e 8,
may alsgobe

rovi ded for_closing t receptacle 8. .This,fan _is,driven by
ol oct i oot sl f o e dd traetRy PReChELFelron BF CRECTArdke
opening 18 ¢h Swehckosed phattite tanbbl mdest8tedxtfendekamplebbycki ng
manner in fr%F%Pgﬁbé i dt ake opening 18 in a standstill position of the
fan 18 accordihg to the WD 2005/ 055796 PCT/ EP2004/ 053387 - 15

According to the representations in Figureg 12 and 13,
15 a closure flap 17 that is hinged on the receptacle 8
may also be coupled by means of a lever 23 with a
cleaning unit 32 disposed in a floating or pivotable
manner, which cleaning unit substantially comprises the
electric motor 12 and the brush 5 driven by it, which
20 are mounted pivotably about a horizontal axié on a
common pivot arm (not represented any more
specifically). In the customary operation of the floor
cleaning device 1, this cleaning unit 32 rests with the
brush 5 on the floor 10 that is to be cleaned, in a
25 known gravity-dependent manner. Lifting of the floor
cleaning device 1 off the floor 10 has the effect of
pivoting the cleaning unit 32 away about its pivot axis
in a downward direction, which by means of the
articulated lever 23 results in the displacement of the
30 closure flap 17 into the closed position of the intake
opening. The pivoting away of the cleaning unit 32 is
stop-limited.

All disclosed features are (in themselves) pertinent to
35 the dinvention. The disclosure content of the
associated/accompanying priority documents {(copy of the
prior application) is also hereby incorporated in full
in the disclosure of the application, including for the




representation in Figure 11, this closed position of the fan 30 being
defined by engagenment of at |east one fan blade 31 with a marginal portion
of the intake opening 18. Wen the device is switched off by the user, or
the floor cieavoryosige 1 is lifted, sensed by ekbeaganoes/§88s9vs 24,
the fan 30 is brought by the electric notor into the closed position and
is switched off after this 10 positionliés -reached, it being possible for
the reachin of the closed position to be nonitored for exanple by a

light barri g?‘%r%‘%?or?ﬁ MYREr PR Y BT eSeRtAFEDNSL Hh??@uiiegu‘fén‘éﬁdl%& 15 a
closure flaplbidhadf ihdiggaseron ddiflieceidacl e 8 may al so be coupl ed by
nmeans of a lever 23 with a cleaning unit 32 disposed in a floating or

pi votabl e manner, which cleaning unit substantially conprises the

el ectric nmotor 12 and the brush 5 driven by it, which 20 are nounted

pi votably about a horizontal axis on a conmmon pivot arm (not represented
any nore specifically). In the customary operation of the floor cleaning
device 1, this cleaning unit 32 rests with the brush 5 on the floor 10
that is to be cleaned, in a 25 known gravity-dependent manner. Lifting of
the floor cleaning device 1 off the floor 10 has the effect of pivoting
the cleaning unit 32 away about its pivot axis in a dowward direction,

whi ch by nmeans of the articulated |ever 23 results in the displacenent of
the 30 closure flap 17 into the closed position of the intake opening. The
pivoting away of the cleaning unit 32 is stop-limted. Al disclosed
features are (in thenselves) pertinent to 35 the invention. The disclosure
content of the associ ated/ acconpanying priority docunents (copy of the
prior application) is also hereby incorporated in full in the disclosure
of the application, including for the




WO 2005/ 055796 PCT/ EP2004/ 053387 - 16 purpose of incorporating features
of these docunents in clains of the present application. WO 2005/ 055796
PCT/ EP2004/ 053387 - 17 CLAIMsS 1. Floor cleaning device (1), in particular

a cleaning w®bdos ddyah el ectronotive drive andpw?ﬁp%gg;@ggggﬁent
wheel s (3) and/or a driven brush (5), a floor identification being carried

out, <characterized in that the floor ildentification is carried out by
means of sensing.a slippage and/or a resistance to displacenent. 10 2.

Fl oor cl eani%i¢ ice according to Caiml or in particular according
thereto, characterized in that the slippage is determ ned by neans of a
conpari son et ween diggance coyered anﬂ reyvol uti ons ?f a_15_driven

di spl acement® wheetC3)CH 019 ¥ TvRn (bt ush® PBFELISULRr o8; CLFRRAPAG devi ce
accordi ng to oneaotnpr ewdth tlan pretedingmotaves dirive pand culvach

according 20 th , teri i gyt e _resj c Lspl acenent
is det Ier%‘i ned oﬁiﬁ%abcgésh?%r?gof‘s%%}%fgpﬁér Ig‘(;illt(()ir4tsog-rrpat i%}%@tﬁgﬁ%i S?E{)t or
(11, 12) of thetdi shleeenmentdgheefl¢a)iamnd/ obeongt hechrusAd( S) ouRs 4.

Fl oor cleaning deyi€e-@ace0idh Ngnt 1RNe Che MBNSH 1ddieL PELCLYIAY ekai ns or
in particular accordj n? ?t hereto, characterized in that the fl 9or cl eani ng

device (1) has & uB) LY JpeapfsPhgSEReingi 3t ShéBPREFePBE/ ©%085. Fl oor
cl eani ng devi ce wacosthmee too alisslad@entof the preceding clains or in

particular according
2. Floor cleaning device according to Claim 1 or in
particular according thereto, characterized in that
the slippage is determined by means of a comparison
between distance covered and revolutions of a
15 driven displacement wheel (3) and/oxr a driven brush

(5).

3. Floor cleaning device according to one or more of

the preceding claims or in particular according

20 thereto, characterized in that the resistance to
displacement is determined on the basis o©of the

power consumption of the drive motor (11, 12) of

the digplacement wheel (3) and/or of the brush (5).

25 4. Floor cleaning device according: to one or more of
the preceding c¢laims or in particular according
thereto, characterized in that the floor c¢leaning
device (1) has a sensor (13) for sensing the
distance covered.

30
5. Floor cleaning device according to one or more of
the preceding claims or in particular according
thereto, characterized in that the sensor (13) is a
slave wheel (9}.
35

6. Floor cleaning device according to one or more of
the preceding claims or in particular according

thereto, characterized in that the floor cleaning




t hereto, characterized in that the sensor (13) is a slave wheel (9). 35 6.
Fl oor cl eani ng device according to one or nore of the preceding clains or
in particular according thereto, characterized in that the floor cleaning

WO 2005/ 055%@$ ol Af3A00A 053387 - 18 device (lpchagpafol)esisonic
menory (15), in which conparison values for slippage and/or resistance to
di spl acenent of different floor coveriAg§s-are stored. 5 7. Floor cleaning
devi ce according to one or nore of _the preceding clains or in particular
according ther &Y i%hatHct8reze8 edechdoniKe MeEEY cf Eani nft We¥fRe has a

conmputer unit, wmxclmﬂrmdébe 8 NEREHH LS V@\h@ﬁ@r\/\téblghﬁn@é oted val ues
and derives fro Igﬁf a signal _for %Qe navi gqﬁfgn and/or _a drive power of
the brush (5) of cﬁ?@ﬁﬁ% %ﬁeepé B35 nd/ Ao si gRaT  F9° seftFng the
brushes (5) andittordche device's el enents that influence the 15 resistance
to displgcement. 8. Floor cleaning device (1), in particular a cleaning
robot, with a driven brush (5) and a receptacle (8) for dirt, the
receptacle (B8) gy abeanhly devige moderdpehi e CBE) ButMefR i 9hal |y

al so a di schar g& hOPYRHRG AR teﬁahmgak@ropﬁ{" @Qs.r(t]l@ﬂ%&d getbeaahyy the
di schar ge openlng haV|ng cl osure neans (,16), which close thi res ectlve

opening (18) in e CHREACEREIERY| éé" i §hahy t&gedt 19T (§)eant
characterized 2®dwiddatasheacl esmpetaﬁansnitlﬁ) wiroireh | razfompa&’fe!sonthe

aut omat i éally in de %29 nce, on_ an. g@f %%_va ueéhgngeggggvg%). 9.
Fl oor cleaning &%V|c d%?ﬁ?%% Vb 5%%
from thlS a signal for the navigation and/or a
drive power of the brush (5) or displacement wheels
(3) and/or a signal for setting the brushes (5)
and/or the device's elements that influence the

15 resistance to displacement.

8. Floor cleaning device (1), in particular a cleaning
robot, with a driven brush (5) and a receptacle (8)
for dirt, the receptacle (8) having not only an

20 intake opening (18) but optionally also a discharge
opening and the intake opening (18) and optionally
the discharge opening having closure means (16),
which close the respective opening (18) in any case
when the device is switched off (1), characterized

25 in that the closure means (16) come into action
autcmatically in dependence on an operating state
of the device (1).

9. Floor cleaning device according to Claim 8 or in
30 particular according thereto, characterized in that
the closure means (16) are automatically actuated

in dependence on an operating state of the device

(1).

35 10. Floor cleaning device according to one or either of
Claims 8 and 9 or in particular according thereto,
characterized in that actuation takes place by
lifting of the device (1).




30 particular according thereto, characterized in that the closure neans
(16) are automatically actuated in dependence on an operating state of the
device (1). 35 10. Floor cleaning device according to one or either of

G ains 8 andy® Nyosd fofdd cul ar according thereto, chz\%pggb@r/bggggi;n t hat
actuation takes place by lifting of the device (1). 2005/ 055796

PCT/ EP2004/ 053387 - 19 11. Floor cled¥ rmg device according to one or nore
of Clains 8 to 10 or in particular according thereto, characterized in
that a carriage (19) which can be 5 made to extend when lifting occurs

brings aboutim Hiewsf - avéaning akeswee LfcdhEiRpendnentl@r rdre Fboor
cl eani ng devi ce accordi ne or, nore of

gtolca e gjlainSSéo 11ﬁrig
particul ar accordithd"® her 8201016 cHdt RFEFT F&tPT n2tRAFTAE oIREEF Por que of
an electric drictearettari(zkl] i?)thstusedsfrorisigee (120t ueticin odnthe cl osure

means (1@). 13. JHqor.gl %ﬁ%ﬁgr Qﬁ}’é&eﬁi‘fﬁ?{lﬁi B%ch%sorb%ig{&éméﬁo&’é. ald

Clains 8 to 12 or 1 n particu according ereto, char erized in that

t he count er -t or ARSI -adHaateyd vielamitet il khe DpsstinchelIlush (5) and/ or of
that serving for the traveling novenent is used. 20 14. Floor cl eaning
device according to one_or pore of L Clains 8 to 13 or in particular

accor di ng t hef etiotCOThatGREERY z 88 Vil et IRRCAFEIRT okQr 80Feds T9%6§ PE  bi ased

into the closed qlnsind of by MRarRg ofn apaBPftBlaft 29¢co28ing§. theeerog! eani ng

devi ce ggcording,to one or nore of %i me 8 Lo 1|§ or. in 1gartiEUI ar,

accordi Ag t her et 0 X Fhatact et i z84 i M Phat % sEPHate aet AT i ng" medhs  acts

on the closure meawtyliks) dmwepewdeorce (dd,t he2) is used for the
actuation of the closure means (16).

13. Floor cleaning device according to one or more of

15 Claims 8 to 12 or in particular according thereto,
characterized 1in that the counter-torque of the

drive motor {11, 12} of the brush (5) and/or of

that serving for the traveling movement is used.

20 14. Floor cleaning device according to one or more of
Claims 8 to 13 or in particular according thereto,
characterized in that the closure weans (16} is
biased into the closed position by means of a
spring (292).

25

15. Floor cleaning device according to one or more of
Claims 8 to 14 or in particular according thereto,
characterized in that a separate actuating means
acts on the closure means (16) in dependence on the

30 device being at a standstill and/or lifting of the
device (1).

156. Floor cleaning device according to one or more of
Claims 8 to 15 or in particular according thereto,
35 characterized in that the separate actuating means

is an electric motor.




30 device being at a standstill and/or lifting of the device (1). 16.

Fl oor cl eani ng device according to one or nore of Clains 8 to 15 or in
particul ar according thereto, 35 characterized in that the separate
actuating nephns2o0ds/@sadectric notor. WO 2005/ 055586 /Be366R 99%953387 -
20 17. Floor cleaning device according to one or nore of ai s to 16
or in particular according thereto, -i@&hat the receptacle (8) is m)unted
in such a way that it is vertically novably in the device (1) and 5 is

di spl aced veﬁl i dRI9]F doheatad uAGYECRt SARATAE g RRen Qthdefevi € (1) is
lifted, the operdlngimd 18) to0LENG Ntro @@tﬁé@ﬁaeﬂ @@ébfd@ﬂgl ahéeéabl on to a
cl osure neans (16 |n th%course of % g di spl acenent ., g

cl eani ng device accot}adﬁ ¥ o TP 6 8bf 15 PIHESS 1B ?LE}C 2 Hay

parti cul ar accorthaty Jtmeret*oertrd:mlhgatreovaleﬁylmthhe desepar 4te dad (30) is
associ ated with the e % o] he n bl ades
(31) coi §C| di ng v%tfﬁ%ﬁﬁg%giemv(ﬁ?t(l%ﬂ? I%F gl%%%l) flCFOSI ‘E}’% t he
openi ng (18) whereight swhena tiearfistiqg . (1 lS 1lft€d the opening

(18) moving into the closed position in relation to

a c¢losure means (16} in the course of this
displacement.
10
18. Floor cleaning device according to one or more of
Claims 8 to 17 or in particular according thereto,
characterized in that a separate fan (30) is
associated with the receptacle (8), a path of
15 movement of the fan blades (31) coinciding with the

opening (18} and a fan blade (31) closing the
opening (18) when it is at a standstill.




