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col l'ecting device The invention relates in first instance to an

automatical ly displaceable floor dust collecting device 5 with an

el ectronoti S, yst col l ecting container fl oor
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turn causes drive els., to stap. Durin hi s er| od as a
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15 purpose of incorporating features of this patent

application in claims of the present invention.

When traveling arxound a  room, an automatically
displaceable floor dust collecting device must detect
20 objects and delimitations of the room and react by
appropriate maneuvering and evasive movements. The
obstacle detection may take place contactlessly with
the aid of optical or acoustic distance sensors or in a
tactile wmanner. Known devices operate with an impact
25 detection or at least with a combination of distance
detection, for example by means of ultrasound, and
impact detection as a safeguard in the event of failure
of the distance detection. In the tactile obstacle
detection, the =robot comes into contact with the
30 obstacle. The contact force or an impact pulse that is
dependent on the respective assemblies and how they are
disposed triggers a sensor. The signal is procesgsed by
a microprocessor, which in turn causes the drive wheels
to stop. During this time period, and as a result of
35 the system inertia, the device continues to move toward
the obstacle and thereby exerts a force, which in the
worst case leads to the obstacle being damaged or at
least displaced. Moreover, disturbances and events may




| east di spl aced. Moreover, disturbances and events may WO 2005/ 087071
PCT/ EP2004/ 053390 - 2 lead to incorrect obstacle detection. For exanple,
unevennesses such as transitions fromcarpets to hard floors, and vice

versa, or u ve%eresss[%s] used by relief-like text
covering asq@el a VOIC@T’ ations caused by traveli %{3@2%%%{%%?2%33%@1

accelerating, turning or traveling in-azcurved manner |ead to incorrect
nmeasurenents. The known sensitive sensor technology is susceptible to
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ultimately neii suscenid btextords sty kancesidsrbebyvesiahsad neensi hkve, so
that the _sol utions, prove to be inadequatel é}senm tive, which in_the event
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regard to thecqglaratairigdesarhbrd abovieravelimghihcal @uobi@mmbonetrhe

invention is seen_as that of _inproving a. .floor st ect.] i ce of
the type insleq%cgsttPonl%?%r?%%aggaﬁgrfeﬁlgngﬁs'tacirg"éde]frg%ﬁ o%gbﬁggggﬁ a way
that it is rmeensuscépthbbdogy disst snbaspbibdad tat dPStutkance® BUAE is

sensitive, s anablemis selied fhystAndfprs il iedfie suphest mtter

of Claiml, 1t being provided that ural ity of feeler elenments disposed

in a préfi nefCBRPoSIAT offar EOPREFFBEd. Ps BTRATIODT Wifghs strong
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provi ded. The Iocalttri ering requires snEII(gr f](f)rctei_g th% i sposal of a
plurality of "PERNERE: elfEHentEFWIE pPoni RentCBdsi 5 orF 15 | FWEST 1 0é%t i onal
possible before the sensor is triggered. Such obstacle
detection is ultimately not susceptible to disturbances
15 but is also insensitive, so that the solutions prove to
be inadegquately sensitive, which in the event of a
collision may result in objects and furniture being
damaged.

20 With regard to the prior art described above, a
technical problem for the invention is seen as that of
improving a floor dust collecting device of the type in
question with regard to the obstacle detection in such
a way that it is not susceptible to disturbances and at

25 the same time is sensitive.

This problem 1is solved £first and foremost by the
subject matter of Claim 1, it being provided that a
plurality of feeler elements disposed in a prominent
30 position are provided. As a result of this
configuration, feeler elements which respectively have
a low mass are provided. The local triggering requires
smaller forces, the disposal of a plurality of feeler
elements in a prominent position allowing locational
35 information concerning the detected obstacle to be
supplied. At the same time, when there are changes in
speed, only small forces of inertia act. These

consequently do not act as a significant disturbance.




35 information concerning the detected obstacle to be supplied. At the
same time, when there are changes in speed, only small forces of i nertia
act. These consequently do not act as a significant disturbance.
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respect, it may also be provided that a feeler element
is formed as a rigid part, which is resiliently mounted
15 at its foot, the foot being associated with the outline
of the floor dust collecting device. When contact is
made with an obstacle, a friction element may also be
displaced by' means of such a feeler element. The
frictional force, which is generally less than the
20 direct impact-induced force, displaces this friction
element via the feeler element, a restoring force
returning the friction element into the starting
position again, such as for example by a spring that is
tensioned on impact.
25
The invention also relates to a floor dust collecting
device according to the features of the preamble of
Claim 1, it being proposed here to achieve the object
that at least one feeler element disposed in a
30 prominent position is provided and that the feeler
element is actively movable for checking a region. As
a result of this configuration, an active feeler is
preferably provided in front of the collecting device
in the direction of travel, which £feeler actively
35 senses the surroundings and detects objects before the
collecting device runs into them. The feeler element
may therefore be movable in relation to a vertical axis

of the floor dust collecting device. It is therefore




30 prom nent position is provided and that the feeler elenent is actively
novabl e for checking a region. As a result of this configuration, an
acti.ve feeler is preferably provided in front of the collecting device in

the directi whi ch feeler actively 35 ndi ngs
and detects Jec sﬁqo 0{c;"r:l'e the collecting device ?gﬂzﬁ?%{’gg{ﬁ%ﬁ?’%
feeler elenment nmay therefore be novable in relation to a vertical axis of

the floor dust collecting device. It is therefore WD 2005/ 087071
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further
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regi on of the | C€ correspon to nore han 25% of the ci rcunf erence.
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time as a r%@ésmmwhthépﬂt Wkt tteettefxl Qlen@iY atd - moWieI€ hBodtse the
possibility that feeler ele

hle i S rlt %fﬁpgé ral feel er band
that is adapfedtiP!t RELGu Ut F]ﬂ‘é P&V & h 8%t &8%er“and “fay
carry indivicuddr feel tnpebeaenhs, obetaetandkeeneddhefurther in this
respect, it 1is provided that a number of feeler
15 elements are provided in such a way that they are
distributed over the circumference, the feeler elements
covering a region of the device corresponding to more
than 25% of the circumference. In a preferred
configuration, the feeler element operates at the same
20 time as a rotating brush, but without floor contact.
There is also the possibility that the feeler element
is part of a peripheral feeler band that is adapted to
the outline of the device. Such a feeler band may
carry individual feeler elements, for example needle-
25 like elements. However, 1t is also conceivable for a
number of feeler elements operating at the same time as
e brush to be disposed on the feeler band, which
brushes are distributed over the circumference and are
movable about a vertical axis outside the outline of
30 the device. The feeler band may alsc be formed as a
brush band, that is to say as a peripheral strip of
bristles. The evaluation of the feeler element takes
place by means of monitoring the drive current that is
required for the movement of the feeler element. It is
35  also conceivable to provide an evaluation by means of a
strain measuring principle. A further possibility for
evaluation is, for example, that of monitoring the

contacting of two or more conductive bristles disposed




25 like elenents. However, it is also conceivable for a nunber of feeler
el ements operating at the sane tine as a brush to be di sposed on the
f eel.er band, which brushes are distributed over the circunference and are
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feel er band ormed as a brush band

peri-pher al strlp of bristles. The evalmation of the feeler elenent takes
pl ace by neans of nonitoring the drive current that is required for the
nmovenent of rext f €el eonel eamerither t wher35cahsectontei vsde wdtpr oviigle an
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the system becom ng unbal anced. The invention also relates to a floor dust

col | ecting evi ce acc ordin to f tures of _t rea Lm, 1, it
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be sensed by way o el ectrical resistance. For exanple,
two t hi A%wi res deforsabie t heRlesi I2leRs he d4SPRE6Ed HVer® t RECBAPFRE
circunferen sﬂuﬂh aigdi ebesvid&d belnseennsberahd nfeBgerewendmandit i ipact, the

di st ance bet n t wires or the foils is reduce and conse uently SO IS
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~electrical chafaotericti canarbeabkenssdclbyasway of a change of the
electrical resistance. For example, two thin wires or
15 two thin foils may be disposed over the entire
circumference, with a dielectric between them. In the
event of impact, the distance between the wires or the
foils is reduced, and consequently S0 is the
capacitance. The conversion of an elastic deformation
20 into an electrical characteristic wvariable, such as
resistance and inductance, may also be used for
obstacle detection. For example, in the event of
impact, a preferably electrically conductive foam is
compressed, changing the electrical resistance as a
25 result of the deformation. The conversion of an
elastic change in length into an electrical
characteristic variable, such as registance and
inductance, can be used for obstacle detection. An
impact is converted here into a radial elastic change
30 in length, the magnitude of the electrical resistance
of the lengthened component changing and the change in
resistance being detected. Alternatively, a core may
be pulled out from a coil by means of a mechanism,
whereby the inductance changes. There is also the
35 possibility of providing obstacle detection by way of
the changing of the electrical potential, an impact
element for example acting in a pressing manner on a

conductor track. Furthermore, a resistance wire may be




resi stance and i nductance, nmay al so be used for obstacle detection. For
exanple, in the event of inpact, a preferably electrically conductive foam
is conpressed, changing the electrical resistance as a 25 result of the

defornation é%aréﬁ?er|§?% £n of an elastic change Eggbg4yeg 389

el ectrical C variable, such as re5|s e an uctance,
can be used for obstacle detection. An 6inApact is converted here into a
radial elastic change 30 in length, the nmagnitude of the electrical
resi stance pfesdrd| eggtihsitedtibonponduc torantfack andheebyhangaoral
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coil by neans a nechani sm ereby the inductance changes. There is
al so the 35 RRaktien ey ©re ppRR4FHY- obst acl e detection by way of the
changi ng of the electrical potentlal an inpact elenent for exanple acting

my be. W 20027 0BPGPREPER ERESH DI B p chLetF aliF heEoURE R duct or
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and that the;feghetr elrernapt céx?elpaférﬂédt he cOMRIod AbFedsagoamBaoshyor is
f or ned by 10 the cover jtself and that the feeler element extends over the

entire & curfer EARVETOfLEFRLIE0FBA qﬂﬁtlHEFaﬁﬁ?lqﬁwﬁ%%ﬁﬁ%Fseﬁ&?“ﬂ@
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preferably berRGEER SERETEN LSS rRF?%% ed, one"of

formed as a bearing, for example in the form of a ring
magnet, and one magnet is movably formed, the bearing

15 magnet preferably being secured to the chassis and the
movable magnet preferably being secured to the hood.
In the event of impact, the sgystem is moved out of the
first position. The changing of the magnetic field is
once again detected. The restoration to the basic

20 position takes place automatically by alignment in the
magnetic field or else with the assistance of spring
force. |

The invention 1s also concerned with a floor dust
25 collecting device according to the features of the
preamble of Claim 1, it being provided to achieve the
object that a feeler element disposed in a prominent
position is provided and that the feeler element 1is
formed as an air-filled flexible tube disposed in the
30 prominent position and a change of air pressure caused
by contact can be sensed by a pressure dJage. on
contact with an obstacle, the air-filled flexible tube
is deformed by the force acting. The detection
preferably takes place by means of a pressure Sensor.
35 In order to achieve a local resolution, preferably a
number of pressure sensors, two for example, are

disposed in each end of the separated tube, whereby a




novabl e magnet preferably being secured to the hood. |In the event of
i npact, the systemis noved out of the first position. The changing of the
magnetic field is once again detected. The restoration to the basic 20

position taﬁﬁjsazq; sﬁ) YA matically by alignnment i nP&??EPE&QE 55 §hel d or
ssistanc Irs

else wth t e of spring force. The inven so concer ned
with a floor dust 25 collecting devieeraeccording to the features of the
preanble of Caiml, it being provided to achieve the object that a feeler
el enment di spiesed | meacpubibnentan pbsi tpentosmed odyded dndhrididat thwef eel er
element is fQr ag,an air-filled flexible tube disposed in the 30

prom nent position and a change of air pressure caused by contact can be
sensed by a pressure gage. On contact with an obstacle, the air-filled

flexible tutr@ fﬁﬁtﬁ@fomeénwohh%efla&@e 3¢} igr1dde getectboNecpigferably
t akes pl acecb%/ means of lgressure sensor. 35 |n order .to ac{ § e. a Iocal

resol utién B aBFGCRI RGNS TR PIREUPE SERsFEARIS 1D are
di sposed in :eacmlermhr@értlherseparpteﬁllﬁubebsmheﬁebgieaemaﬁOBhaB?ﬁ)@1

PCT/ EP2004/ 053390 _ 7 reso can_ be r S time
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devi ce accorskmgtiod eatitir ess oprowe dpdeandterdinag &om the | AnyedEichere to
provi de obStagle getectbenchbfients aiflosircap!d bhechondht! yoBanees and a

the same ting 1s sSensitive, It accor to thé Lnvention
that a fl€el eks ePEpERicdi §B@s§ﬂatn téleprf(ﬁﬁli%te%ﬁ!%ﬁrﬁ ohg 18°Fr8ePr 8Yi Bed and
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the front region, that is to say in the forward region
cf the device in  the customary  direction  of

15 displacement. An interruption of the light beam by an
object is detected reliably and at an early time. In
order to provide such obstacle detection over a greater
part of the circumference of the device, it is provided
that deflecting wmirrors are used to extend the length

20 of the light barrier in the manner of a line trace.
The light beam can be directed . over the entire
circumference of the device by means of the deflecting
mirrors. It is also conceivable for a number of
individual light barriers to be disposed in a prominent

25 position. It is possible for instance to use
deflecting wmirrors and transmitters, which may be
provided with sensitive tactile sensors. A major
advantage of this solution is that no mass has to be
moved in the region of the light barrier for obstacle

30 detection. This obstacle detection takes place in the
segments, 1i.e. in the region of the light barrier,
outside the deflecting mirrors and transmitters,
without impact.

35 The invention also relates to a floor dust collecting
device according to the features of the preamble of
Claim 1, it being proposed here to achieve the object

that a feeler element disposed in a prominent position




of the device in the customary direction of 15 displacenent. An
interruption of the light beamby an object is detected reliably and at an
early tine. order to provide such obstacle detection over a greater

part of the of the device, it is pro cting
mrrors are usé%ﬂg%ﬁgxten the length 20 of the |.§F§?§5?PP§ ?%5% e manner
of aline trace. The light beam can besdirected over the entire

ci rcunference of the device by nmeans of the deflecting mrrors. It is also
concei vabl e for @rowidsst @ind i ridiat dudde | ifgletl srar eilemento bemgirspesged in a
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are preferabl@ formed in such run around the outline of
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a reflector hgy gvedtadetvelpralfistdceroRidéansmtted light is conpletely
reflected between two parallel walls. The reflection properties are

changed by deformation on inpact. In this respect, a |light guide which
Finally, the i1invention relates to a floor dust

collecting device according to the features of the
15 preamble of Claim 1. Here it is provided to achieve
the object that a plurality of capacitively and/or
inductively operating distance sensors are disposed in
such a way that they are distributed over the
circumference of the outline of the device. A
20 capacitively or inductively operating distance sensor
reacts even as an obstacle 1s approached, in a way
similar to parking assistance in motor vehicles.
Obstacles are hereby detected without impact if, as
preferred, the sensor is provided in such a way that it
25 runs around the hood of the device.

The solutions according to the invention that are

described above are pertinent to obstacle detection

both on their own and in a combination of one solution
30 with one or more other solutioms.

The invention is explained in more detail below on the
basis of the accompanying drawings, which merely
represent several exemplary embodiments and in which:

35
Figure 1 shows a floor dust collecting device in

perspective representation;




10 interrupts the conduction in the event of deformation may alternatively
al so be provided. Finally, the invention relates to a f |oor dust
col l.ecting device according to the features of the 15 preanble of Caim1l.
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and/or ind oper i ng di stance sensors are posed such a way
that: they are distributed over the cirgunference of the outline of the

device. A 20 capacitively or inductively operating distance sensor reacts
even as an dhigiad € | shappr oaciped;spewtd veayvigwnifiram toepavkiofg BlsSi st ance

in notor vehicles. Oggtagl %&1%;3:&6{ ﬁitfmﬁ%%éwl ttjlg‘3 as

preferred, the sensor is provi I'n suc runs around the
hood of the device. TH&Ve®ti©Ogns according to the invention that are
descri bed above are pertinent to obstacle detection both on their own and
in a conbinatjon of one solution 30 with one or nore other solutions. The
i nvention i €% med in nore detail below on the basis of the

acconpanyi ngariaw ngs shaeki Chsdlﬁ’n&ityic I epEesed n'saetymsz&t exEnplraryous

oo S M iSnes i, bR T e

Figure 2 shows a perspestonddng dw firham bevent bént fer theoroddseténdl ecting
device according to thgyiidavention; 5 Figures 3 to 11 show schematic
representations of various enbodinments of an obstacle detection according
to the Avention for the collecting device.

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

15 motor and also a brush 5, which i1s likewise driven by
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. However, the device 1 may also have

20 an outline departing from a circular shape, being made
up as a further example by a semicircular portion and a
portion connected to it of a rectangular shape.

The displacement wheels 3 are disposed behind the brush
25 5 in the customaxy direcfion of disgplacement 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
igs thrown into a container-like receptacle also being
disposed behind the brush 5.
30
Positioned in front of the brush 5 in the customary
direction of displacement r is a supporting wheel in
the form of a slave wheel 8, as a result of which a
three-point support of the floor cleaning device 1 on
35 the floor to be treated 1s achieved.

In particular in the case of cleaning robots, there is

the need to detect obstacles 9. For this purpose, an




10 Represented and described is a floor dust collecting device 1 in the
formof a cleaning robot wwth a chassis 2, which carries on the underside,
facing the floor to be treated, displacenment wheels 3 driven by electric

15 notor anqmal é}y 5, vvh| ch is |ikew se dr'i‘@'géﬁi‘zgﬁﬁg !%5550 not or
he n

and protrudes bey ower edge of the chassis gagi ng over
the chassis 2 is a device hood 6, theibl eor cleaning device 1 having a
circular outline. However, the device 1 may al so have 20 an outline
departing frm@mmmmamsmm ndeleectujpras 1O f uks heprexadgdie by a

sem ci rcul ary, RpoJtd V%q.geagg el 55) ose b:ﬁ %egﬁel t, #0f kﬁ(gﬁacggﬂggé@r shape.

The di spl acerrent are bru 25 5 1n the
cust omary dividdt i dief @@%’frﬂ%ﬂéé t ¥sofdehectedor eheanfhgcdevieetl, a

dirt ranp 7 d&laﬂedtslr%jmd'e%rlcet 012 §weephdd P e @ik Vicdnigc htbhea
br ushed- up dirt thrown into_a caontainer-1|ike :ffc%%tacl aI SO b |ng
b

di sposed berﬁtr?djdﬁﬁ'lﬂr uRRL8Te 3G B TR GHeE i A A% r BEAD % in the
customary dweect ban ddmadsdl aceH?ntmeEam§ afsupiper tviang omseebbshaclée form

of a slave v@e tlonass alroesu g?ﬁf WF]'ICh l(%)hree éntfg,L ort 8% the

fl oor cleaning acew ce 1 on oor ]?o e‘tr a ed i's achl eve
particul ar igohtlectciage dﬁvxﬂ‘eeahl by nobonsgdiheceefisbyt HashusHangedet ect

obst acl es 9.¢\far bl Se U RIS 12N Y, 2009408701 R/ P20PA053390; 10

i npact -sensitive obstacle detéction I's provid according to the
i nventi 8f, BRSEEMETIeTPER %oﬁtlé’é’tr Wi tHﬁlgtl'}‘neSB%l‘acsleélEQ”ﬁlsvjd@f etfed, the

floor dust LeHhieedd noldieyiwiech Rdw tdes Saiei B e £ g rt@.étﬁn:&aaﬁlcﬁsandstl |
before the obstacle 9 is displaced, pushed over or damaged. By neans of
t he various obstacle

For dinstance, Figures 3 to 6 show four different

exemplary embodiments of a mechanical solution for

15 obstacle detection 10. In the case of the embodiment

according to the schematic representation in Figure 3,

the hood 6, or alternatively a hood segment, is mounted

movably on the chassis 2, in particular movably in a

horizontal plane, the hood 6 being supported in the

20  horizontal plane on the chassis 2 by means of spring

elements 11, preferably in the form of foam bodies. A

sensor 12, disposed with preference at the front in the

direction of displacement r, serves for sensing

movement of the hood when the floor dust collecting

25 device 1 comes into contact with an obstacle 9. The

sensor 12 may be formed as a feeler or microswitch,

which is triggered even by 1little contact force, the

sensitivity, and consequently the susceptibility to

disturbances, of this obstacle detection 10 being

30 adjustable by the choice of spring elements 11 or by
the choice of foam material.

There is also the possibility of obstacle detection 10
by acceleration measurement, in which an acceleration
35 sensor in the floor dust collecting device 1, for
example in the form of a pendulum or a ball, detects
impact-induced decelerations. Here, the sensitivity is

set in such a way that no reactions occur in the event




detections 10 described below, the floor dust collecting device 1 is not
m sdirected by disturbances, such as for exanple vibrations caused by
goi ng over 10 unevennesses of a floor. H gh shock sensitivity is achieved

along with l‘nﬁ} ?ﬁ%t.f I|ty to di sturbances. Fory g{;;ﬁ@gﬁ@ ?yg@s 3to6

show four di exe Iary enbodi nents of a nmechanica ron for 15
obstacl e det ectl on 10. In the case of the-enbodi nent accordl ng to the

schematic representation in Figure 3, the hood 6, or alternatively a hood
segnent, i s afuristbmamy abtyebarsahionhassiver2 idad rjaﬂtﬁa;ul%aumﬁ/alb}’y ina

hori zont al gg?eg,%nﬁ&ese@oo%é hei g Syppored bl}a{ng?e oréagggalogl ane on

the chassis nmeans of spring €l erfenfs 11 |y 1n"the form of
f oam bodi es.caPeensor ORdy drepestensi iR prles eh@ﬁééoaﬁaﬂ‘h@]ﬁ%ta¥% t he

direction ofgdisfy acement r, serves for sensing novenent of the hood when
the floor dust collecting 25 device 1 conmes into contact with an obstacle
9. The Sensor 12 may be fornmed as a feeler or mcroswitch, whichis

triggered ewen liyrkhell e £Dndacdt v ce oshacleensd¢todtyonand cconsequent |y

t he suscepti bll,|%l taYtCt 91 g‘} zj%éj%rrbeasne(r:]% eﬁl gf t 18T%25t4a(3| effﬁ‘? ec an;g?bei ng 30

adj ust abl e bsy 101 ¢ pri ol ce of foam
mat eri al . Theh elécalal epadie posstbidnt yanf 10@3?3@111@1 dlem:@@ronlmg 1py

accel er at i on, fBASYI Qo) wiCh 2o aCGRIE Alinty Sai5gasar dded hg f 1 oor
dust coll ecting device 2 inthe formof a pendul um or a ball,
det ect s10j nﬁ&a't%b%d%e&meééaI@Saweﬁfstlmem@un‘%% §8R4PFPYiltY Yithsdt in

such a way téﬁ&lmomégé?tMwﬁtﬂxﬁumpéﬁ the. ew&mtméﬁ)aQQS/QﬁJQﬂirt of
PCT/ EP2004/ 0 339?6*06;}11 cust omar cceFI t| on or, vertical 1lolt§ caused
by unevenne fr oor 'ﬂf%‘? S5t 1&dgREC of 1T c & pRES™ORIY
reactions irpaémtimnlwnmmaieﬂ¢ame aoethe c1rcumferent1a1 contour of
the floor dust collecting device 1, the bumper ring 13
15 that is formed by the feelers 14 extending over a
circumference of about 180°. The feelers 14 are each
formed as a rigid part, which is resiliently mounted on
the chassis 2 or on the hood 6 at its foot 15, the foot
being associated with the outline of the floor dust
20 collecting device 1. On contact with an obstacle, the
bumper ring 13 1is only acted upon locally. As a
result, only few feeler elements 14 are acted upon,
those associated with the obstacle 9. This local
triggering requires smaller forces and can at the same
25 time supply locational information concerning the
locality of the obstacle 9. At the same time, when
there are changes in speed, only small forces of
inertia act as disturbances. The local triggering of
individual feeler elements 14 1is sensed by means of

30 gensors on the chassis.

The feeler element 14 may also be actively movable for
checking a region, this being the case when the feeler
element 14 is disposed in a prominent position with
35 vrespect to the floor dust collecting device 1, in
particular with respect to the hood 6. A corresponding
exemplary embodiment is represented in Figure 5. Here,

a feeler element 14 disposed in front of the floor dust




sensed. 5 A further alternative obstacle detection 10 is schematically
represented in Figure 4. This is a case of |ocal inpact detection, an
i ndi.vi dual bunper ring 13 with a conparatively | arge mass bei ng divided

Irrgtsg am%?cﬂ%%&@%@sa r rer;lyI ;Iegzl ﬁe”g;m egf et g&'gé%gz@b&ﬁese #Tgel ers

14 are in a prom nent p05| tion with-regpect to the circunferential contour
of the floor dust collecting device 1, the bunper ring 13 15 that is
fornmed by thxb]fl@ﬁtﬁfr@ 14emitcendilng iaverha chscumheyendérettfabnut01180 The

feelers 14 are aach, uor 8. 2,85 9] PaY b WA ClL4 Sor Sl npli: gount ed

on the chassis its ber ng
associ at ed wittilek, hewl@m]ill fecdert fﬁéLEflTIQm?r H@SFSZ@W@IM@CngrﬁéﬁFé@nl n

contact wi thanaobgLachgart h&'mé)ueaoebfr | Pe 13r1 o0Nldistct esly@@ﬁlhgcal ly.
As a result, only few feeler elenents 14 are acted upon, hgse associ at ed

with t heSobsteiice oin TRi fordeamtad, iRJqHS nef r ERGi ,Séglegnm'{'lé‘? BFL8E and can

at the sane Qddde :s_up%vylﬂ;g)@atmonaﬂmel Hoariminten cppage nisiguthethkocal ity

of the obstacle9 t _the sane tine, t here_,are_change . Spged, only
smal | forces B Herd LS adt 288 (jj-'lhﬁrl.?\lg& B ESThERT oBR/F LY n%ge i nggof
i ndi vi dual ffesder elfenents dbdriice .sensiee beveBarsionh G0 ddwsofeedart he

chassi s. t;l}]hg ]Leq%ﬂ eigmaggké’% gﬁe[eso fI%% acé}%%%e A nngigbl fofRE ghecking a

region, el Nng the case feeler is disposed in a
promi neAP powtnitRring h @8 r éb‘-ﬁé@ caeaty | ¢dr &@@t é@?ﬂ@é’r?ﬁ@méﬁﬁ ce 1,

in particulgriydthoE8sPeEatt 0 d Nc§a0de8. fércqnd@sf@nﬁlam e@¥pBpkary
enbodi nent is represented in Figure 5. Here, % f eel | enent Jﬁ4 di sposed
in front of WHEfI%br WA 2805188 78R EPETT 088590PLYOL

motion of the feeler element 14 is thereby restricted,
the drive current increases. In combination with this,
15 the feeler element 14 may also be designed to be
sensitive to impact. Furthermore, there is the
possibility of disposing a sensor system, by means of
which the pivoting angle of the feeler element 14 is
sensed. Locational information concerning the locality
20 of the obstacle 9 can be achieved by means of the

determined pivoting angle.

Furthermore, in the case of the embodiment according to
the representation in Figure 5, an evaluation for
25 obstacle detection may also take place on the basis of
the strain measuring principle, since contacting of an
obstacle 9 with pivoted displacement of the feeler
element 14 in the horizontal plane causes a strain of
the same on the side facing the obstacle 9. The feeler
30 element 14 may also comprise a number of conductive
bristies. These may be formed both as round and flat
in c¢ross-section. When there is contact with the
obstacle 9, these conductive bristles are brought into
contact, which is sensed by means of corresponding
35 electronics.

As a further alternative or in combination with the

pendular motion of the feeler element 14 in the




- 12 collecting device 1 in the customary direction of travel r is
designed in the manner of a blind man's stick, which feeler elenent 14 is
novable in relation to a vertical axis x of the floor dust collecting 5

device in a r%foég%oaégbog)uane of the same. The feel s&?ﬁﬁﬁgggoggﬁw ngs in

the horizonta k the vertical axis x and ere enses the
surroundings in front of the device.- TBe-evaluation of the feeler elenent
14 takes place for exanple by nmeans of 10 nonitoring the drive current of

t he feel er- éleeniruntadr ivkamot oittmay Bdscedusd medrfldre novi agveatdcalenent .

vhen an obstacks 9 di%e Ot a8bedonadd dhe BLYRNLAGopERLLED Gk bRCl or

el ement 14 i's't . cte e drive current Increases.
conbi nat i on %G t Rcbieyed15bike dleeltde esament tiwe nwdl $@ s@ bé2§egigked to be

sensitive tddmpant . GHALHE WRIRr theseadBed he MmPSEERMLI b odudh sposing a
sensor system b%rcrreans of © which the pivoting angle 053 ”516 f eel g% el enent
14 is senséFeiTcafilGRERT ntor AT cORcetf nYeFheCRoca iR 20%8F t he

obstacl e 9 awwviee acls eed byxamphs obpréhenteet efrdomediepitdaig ngtanyl e.

Furt her nore, i%ﬂt_ he Nox: sae.lgsf tchue emho irreq_}c according to the representation
in Figure 5, VE eVl UatTon® f of Fﬂ%oab% F'act & det ecti on may al so take place on
the basis of the strain nmeasuring principle, since contacting of an

obstacle 9 V#t! h;ipi woted }g&égiﬁféﬂegfs %eé%ér@@é&r in€lHl 14, i Rolrhe

hori zont al pl ane causes strain of _the same on the side faci ng t he

obstacl é09. thr #ekieelgomerakeft fe2lrgy Sdisgeidont ik BenbfbBEdops

conductive DHrpstbRSi6These By Aoy dibod hpasmieegnd poditlieh inn

cross-section.. Wen there_is contact with th%§ ob%t acl thoe et%%nducti ve
e

9
bristlos ar FHIPHLMR iH0t oEhSoAENAEE vhi EHEEECensd BV SRS ©

n
correspondi ngevBie gl eotaoas csbout an axis y running parallel to the

vertical axis x of the device 1. It is preferred here

15 for a number of feeler elements 14 or brushes 16 to be
provided, distributed over the circumference of the
device 1, with further preference in the region of the
front eide of the device 1 in the direction of
displacement r. As represented in an example in Figure

20 6, five brushesg 16 are provided, disposed in such a way
that they are distributed at equal angles and together
extending approximately over 25 to 30% of the
circumference of the device. The direction of rotation
of the brushes 16 differs. For instance, in the

25  exemplary embodiment, a front brush 16 and the two
brushes 16 disposed to the right of this brush 16, when
seen in plan view, rotate counterclockwise, whereas the
two brushes 16 disposed to the left of the front brush
16 move clockwise.

30
The spacing of the brushes 16 from one another and the
distance from the wall of the device or the hood is
chosen such that the bristles 17 of the brushes 16
rotate freely about the brush axis y without contacting
35 adjacent brushes 16 or contacting the device 1. The

brushes 16 are also disposed at a distance from the

floor that is to be cleaned. To counteract moving




As a further alternative or in conbination with the pendular notion of the
feeler elenment 14 in the WO 2005/087071 PCT/ EP2004/053390 - 13 horizontal
plane, it may al so be novable in a vertical plane, whereby not only the

desired obst‘.@d:!zewﬂ)e}oeec;d n is achieved but at thePéggﬁpéth/gggg?gel or

saf eguard agai'nst™‘running under obstacles. By nean

el ement 14 noving in the vertical planaa the device is for exanple
prevented fromgetting stuck under arnthairs, cupboards, etc. it is also
possi bl e, asundsEyr esesitadles, Filyrirleréshdésrle 1fayhpratristiel yenbvableyf eel er

el ement 14 tlppr“%ﬁa%iq:(g) to&tsﬁge g{gﬁrbflq:hé/\/@ o4l sposed in a prom nent

position in ce 1 outside the outline of the device,
rotates about an axis y running parallel to the vertical axis x of the

device 1. ltaispprderdpdeneseidd Eohr fgbdbesn 0brf 8R! gerelemeskset4 or
brushes 16 tao be 1{)row ded, distributed over the circunferenc

of the
devi ce 1° Wit hif BPEFEFEREET ATt NELTEER oA - of HHE £ i8Rt ggﬁﬁigrof t he
device 1 in dhemathit ecdi 08 phrtdicfplageeighdralAsteepsessamm@di8nthatexanpl e

in Figure 20, 6, _fiv rush 16_are. provid j Sposed ]J o y that
Lhey oreCar it atreheds Y e il SR HEIEle SANRChAd HIChoBlAY 1A%
over 25 to 3= 08 birishde damsunf eTkhacpeofiphieradeiesd.erTheantl r &8t N8l of

rotation of S LEf 150ra1 €141 At NG, 25 %gMBEEAr Y
enbodi ment, géﬁﬁybgﬁéﬁ}%ggﬁd%[eﬁelﬁ%e rulg%’gs 16 clill sposed to the right
of this8rustriastlemend 7 se8dsPRSERani D SHCh ofat BEFourRRY IR €S wher eas

the two brushesi}6adsspDseted ovde s teDfclhBefrd. brush 16 nove
cl ockwi se. 30 The spacing of the brushes 16 from one anot her and the
di stance fromthe wall of the device or the hood is

In the exemplary embodiments according to  the
representations in Figures 6 and 7, contacting of an
15 obstacle can also be detected by way of drive current
monitoring. Furthermore, it is also conceivable to
dispose conductive bristleg 17, which are brought into
contact when there is contact with the obstacle 9.

20 Further mechanical solutions for obstacle detection -
not represented - have a friction element which is
displaced when there is contact with respect to the
obstacle. The frictional force, which is generally
less than the direct impact-induced force, displaces

25 this friction element, a restoring force returning the
friction element into the starting position. This
restoring force may be applied by a spring that is
tensioned on impact. In the case of a mechanically
oscillating system, the oscillating length can also be

30 changed by the impact and tﬁe associated deformation,

whereby the system becomes unbalanced.

Apart from the mechanical solutions, electrical or
electronic solutions for obstacle detection are also
35 proposed. For instance, as schematically represented
in Figure 8, a deformable feeler element 14 1is
provided, which element is disposed over the entire

circumference and it being possible for a deformation




chosen such that the bristles 17 of the brushes 16 rotate freely about the
brush axis y without contacting 35 adjacent brushes 16 or contacting the
devi.ce 1. The brushes 16 are al so disposed at a distance fromthe floor

that is to e counteract novi ng WO 2005/
PCT/ EP2004/ géwfodafzf)%nder obstacl es, the br usﬁggﬁgzégf/g% ?ﬂde
vertically upward beyond the top of the device. A further alternative

configuration of an active feeler 5 elenment is represented in Figure 7.
Here, the fe:e:belbeel eanaédlmyswp@rtoﬁf a p:enainglaeraf ftéﬁ eelbahdi¢8lt hat .is

adapted to the e? Abﬂtpee (%Pg deyice %”ﬂgrié %I ng ﬁs?é}:étbf band. The

peri pheral fe and radi al'Ty pro enents 14 in
t he form of qloaqﬁlfmalels&f 1Fondusposed 1‘-‘ﬁmBU@ﬁS%tdwﬁ9amha’ﬂhf-ﬁ€yC&ﬁégeévenl y

di stri but ed tﬂ&’@reiéétﬁh{:swmﬁsﬁ%nd@ éﬂec%ﬁeaeharmtqml BBBLs.cascor di ng
to the representations in Fi_j%ures , contacting of an 15 ob tacle

can al so5be #fet BctE&F My Yy BRed e\ﬁé)réﬁrtrltﬂﬂ noRi t&F fFSFuPt hEP it
is also concglasdie &@foﬂméﬁﬂéﬁ e8NAUEdale:Ord Isdrheas 1774 , Whtclilsalaésbrought

into contact wh th act with the . obstacle rt

nechani cal SHTTRT E%n%% 53%? %ﬁ@gﬁetl&ﬁ%weth ot aﬁ%p?%@@%?gg}'{- 1;'LE‘S\E/)e a
friction el esment a\hechrlsalm sphacedtaheatther eviazisbheact suickh ré&Spect to
the obstaclg, The fLdctignaly é@l ch is gengraldy Lﬁﬁgcghaqst he

di rect inpact- |nduced force, es 25 this friction elenment, a
restori A§ forerverted niAgot e l'?-ll Jr%ll gRastéfeshangc %The1§P§FFr nGhfosi ti on.

This restorjienfonge mar be tarpl i edebyracapri ngethatahse t affsi orm@ on
inmpact. In the case of a nechani call

g oscillating %\ésten}f t he oscillating
| ength can al€8IHREReS ch&HFRPIRY he PABEEPIand t hddSsocT AR def8r mat i on,
wher eby t he sysiepahesoi®sdendatadced.

15 As a further alternative, a core may be pulled out from
a coil by pulling on a line, whereby the inductance
changes.

Two spaced-apart thin wires or foils may be disposed
20 over the circumference of the device 1, with a

dielectric between them. In the event of contact with

an obstacle, the distance between the wires or foils is

reduced, and consequently so is the capacitance, which

reduction in capacitance can be sensed for obstacle
25 detection.

An impact element which can be pressed against a

conductor track by an obstacle acting upon it may also

be provided. This impact element may be in combination
30 with an active feeler element.

The representation in Figure 9 shows a further
electrical solution for obstacle detection, the chosen
feeler element 14 being part of the hood 6 or the hood
35 6 1dtself and, furthermore, the feeler element 14
extending over the entire circumference of the cover.
The obstacle detection 10 is formed as a magnetic

switch, two magnets being provided, one bearing magnet




Apart fromthe nechanical solutions, electrical or electronic solutions
for obstacle detection are also 35 proposed. For instance, as schematically
represented in Figure 8, a defornable feeler elenment 14 is provided,

whi ch el ene [ ' over the entire circunf j L Ng
possi bl e fo?'}oa Z}e&mﬁﬂh WO 2005/ 087071 PCT/ Eonggfgﬁgéggg/ﬁgig%t 0 be
sensed by way of a change of the el eectniscal resistance. Here, the feeler

el enent 14 consists of an electrically conductive, conpressed foam which
changes the ®lartrtheathasesist abhcenmed font exampi ¢ haanaobshechagbets a

resul t of t%cgec%‘% RSO0k Itﬁ'a.éﬁ'@tc?%e Q%c:&i’& & 85L1 o087 BT BRI LRD Of a
feeler element 14, it 1s also - possibl e for the change in length to be
converted i MeRker elg@mental Iharfasmed stive e aBpéEtelich asTPesF8fance or

i nductance. uhXeMdRl phbERaghbnl, S tHd aRRRITHed spteem riadi ah e agkke change
in length, the magnitude of the electrjcal resistance of_the Igng&ﬁened
As

f
cormponent cHREREWE™ Thi REShaRFRY r e¥isfan&ds s e EH%ed. 19 n 38 further

al ternati ve,con@atteritaycdeepdhl edheut f rintie chidldy eldhémg da arline,

wher eby the ji.nductanc changes., Two spaced- thi | r foLls may
be di sposed =50 15)(\3/ ¥ t%hémg?lrl%ﬁer% e"F%@%eQI&f Ogﬁgggg%i 092 lndmvm %isg&ai g%ect ric
bet ween t hermovted t buteveht tdfisconeatt pagitican obbeadtagnathe difdeafce

bet ween t he Wid&S;Ofnd Oh! $haSige! eduphtls 8RdnGANSRAURINd Ak A0d S the
capaci t ance, V\hélalcs:% ?éeductigngien capac]stanclelgcan, be sensed for obs?acl e 25

detecti @F. AFSHRERELIG enBAt ii&h BEREBRLpr &#8§ed 18Fai nS¥KeS cBABGEL or
track by an pbsdmgt fo@Cly Ndoyponl idnv@ytal $8 the magnetic field,

optionally with the assistance of springs, which
however are designed in such a way that sensitive
obstacle detection remains ensured.

15
The schematic representation in Figure 10 shows a
further alternative configuration. Hexre, the feeler
element 14 is formed as an air-filled flexible tube 21
disposed in the prominent position and extending

20 virtually over the entire circumference of the device
1. On contact with an obstacle 9, this flexible tube
21 can be deformed by the force acting. The change in
air pressure caused by this contact can be sensed by a
pressure sensor 22, Pressure sensors 22 are preferably

25 provided at both ends of the flexible tube 21, as
represented, as a result of which a local resolution

can be performed by a transit time comparison.

As schematically represented in Figure 11, the feeler
30 element 14 may also be formed as a light barrier 23,
deflecting mirrors 24 being used to extend the length
of this light barrier 23 over the entire circumference
of the device 1 in the manner of a line trace. For
instance, in the exemplary embodiment represented, a
35 transmitter/receiver unit 25 and five deflecting
mirrors 24, distributed over the circumference, are

provided, two adjacent deflecting mirrors 24, aligned




be provided. This inpact elenment may be in conbination 30 with an active
feeler elenent. The representation in Figure 9 shows a further electrical
solution for obstacle detection, the chosen feeler elenent 14 being part

of the hood 35 6 itself and, further f el ement
14 extendiﬁgjg%%égzﬁua entire circunference of thegggzgfggs+ﬁ§gégé9acle
detection 10 is fornmed as a magnetic - sw tch, two nagnets being provided,
one bearing nagnet WD 2005/ 087071 PCT/ EP2004/ 053390 - 16 19 on the

chassi s, formetidldry ekanpktatson tiongheagistice and Doembmyabheangdaet 20,
secured to t d 6 or the feeler elenent 14 fornmed by the latter. In
the unloaded position, the magnetic systemis in a rest 5 position,
preferably with the nagnets 19 and 20 concentric to each other. If the

feel er el enope 14n0br-bBEiRAOLS ALl iomii bbaf QBS!aELE;Suidheasystem is

noved out of this rest, position, the netic_field und er30|ng a change.
Thi s chafRge 1ttt it ﬁ%%miobYeéPo QFFﬁﬁl?o9tH§ HetEFEF9positPfon takes

place aut onmdfredtindymatt@gngenst badt heemagaekng ttieel/decedptironatity with

t he assista of sprin er_are designed i y that
Sensitive ot 2r PHEPEI ot B aP e R ar Rt TR TRE ebRgrmer, Tt

r epr esent at ian ciod lEisgone db shews aclémenher wiltheramat iobstesati gr &si on.
Here, the f &5 aflemeny 14 is formed as an air-filled flexible tube 21

di sposed in e promnent position and extending 20 virtually over the
entire éprcunference of the device 1. On contact with an obstacle 9, this

flexible tubg aﬁuﬁﬁﬂﬂbe defrermpe ik th@oﬁﬁigﬁréﬁibﬁg Hreowdrangeotn air
pressure caused t hi contact can be se Y&, Pregsure sensar, 22.
P castr 6 SencorsSYRited. pRdiariany o ESSLEF” eeriend’” 17
disposed in a prominent position in relation to the
device 1 and comprises spaced-apart reflectors facing
15 one another. These reflectors preferably extend over
the entire circumference of the outline of the device.
Light that 1is transmitted in is completely reflected
between these two parallel reflector walls. The
reflection properties are changed by deformation in the
20 event of collision with an obstacle 9. Alternatively,
in the event of impact, a light guide may also be
deformed in such a way that the conduction is

interrupted.

25 There is also the possibility of disposing a plurality
of capacitively and/or inductively operating distance
sensors, which are disposed in such a way that they are
distributed over the circumference of the outline of
the device. Such distance sensors react even as an

30 obstacle 9 is approached, as a result of which

obstacles are detected without impact.

The solution possibilities for obstacle detection
described above can be combined with one another.

35
The detection of an obstacle 9 by one of the obstacle
detections 10 according to the invention leads to a

strategic behavior of the autonomously operating floor




25 provided at both ends of the flexible tube 21, as represented, as a
result of which a local resolution can be perforned by a transit tinme
conparison. As schenatically represented in Figure 11, the feeler 30

el enent 14 rmed as a light barrier 2 rors 24
bei ng used E@Y@@ 3%8%%ﬁ3q1ength of this light barg?%gﬁéggg%%gg eéentlre
circunference of the device 1 in the mgnaer of a line trace. For

i nstance, in the exenplary enbodi nent represented, a 35 .

transm tter/dhedei verliguttirRp atelrifcave defl m:rri nepcamp e orsh@4,ddifs¢¢i but ed
over the cir :%f éﬂﬁi a gcting mrrors 24,
al i gned WO f%%%%%%?%g%' ?Eﬁgég%fgg%g‘ T % |a y |n relation to the
device 1, formng an angle of 600. The |nterrupt|on of the Iight beam in

particular ani Jiddr&ed tdHhirdeame bylente@rﬁéewesp pérﬁi_@ﬁ@ﬁtedo The
deflecting mrrors 24 and the transmtter/receiver unit §§{ Eﬁ%VIded
el

with sen8ititRe t achVPRtiGRsor s, ?BethéF59%9§quS|8ﬂn5?the nts wth
an obstacle aﬂss&:laad@dyadﬁcﬁ@aeqmﬂgp pk]fdjﬂ‘itt}erdcaiﬁrﬁrﬂﬂél veopnbf guhat i on,

t hough not represent es a.feeler el enen h, iS¢ sposed
ina pronlnéﬁfcﬁ%s??ﬁﬁﬁF?ﬁ 1a%?oﬁlﬁ8 e (ﬂﬁ%%?%? gﬂ%%n%élsegi

spaced- apaxtlneﬁnexmxﬁeldawrmgoﬂStbaeaaprhetloﬂheseCleﬂlegt5©§ phef er abl y
extend over &Ntdf e ﬁéé% erol thes Ot | LRes0! abbendavicen Light
that is traﬁ) ted in1s ecte between these two paralle
reflectéﬁ\Mﬂl%ﬂmﬁTﬁf ?&ﬁlﬁﬁﬁﬁ%ﬂﬁ;ﬁRﬂkﬂqu%PQwe changed by deformation in
the 20 event of collision with an obstacle 9. Alternatively, 1in the event

of inpact, a light guide nay also be deforned in such a way that the
conduction is




interrupted. 25 There is also the possibility of disposing a plurality of
capacitively and/or inductively operating distance sensors, which are
di sposed in such a way that they are distributed over the circunference of

the outline_of e. Such distance sensors

obstacle 9 i éﬁﬁﬂ%ﬁ@ﬁ as a result of which E?@Z#gggi? 8%e ected

W t hout inpact. The solutlon possi bi |-i tiges for obstacle det ection

descri bed above can be conbined with one another. 35 The detection of an
obstacle 9 lyrams of the obstacle detections 10 according to the invention
| eads to a strategic behavior of the autononously operating fl oor WO

2005/ 087071 PCT/ EP2004/ 053390 - 18 dust collecting device 1, for exanple
t he devi ce Y.evéndiongtamaltihen djsinigcaadded ﬁﬁ@oébsgééFe golhertingcl osed

features are (i ydhensely; ?S)W@ghtIQﬁnteiébt£b$$ga¢gv%ﬁhhgn Zheadiscl osure
content of the associ ated/acconpanying priority docunents Qgﬁgy of the

prior apéllcatldﬁ)¥%§§ﬂﬂﬁ)ﬁ@PE%?n?ﬁcdﬁﬁ%rétéEWQ¥ﬁuFPe|ﬁ% dPEEl osure
of the appli catidyniddiilnili agviee Wangoup ﬁ@ﬁﬂd@cﬁ lwliehrm{abbagaf:Eatures of

t hese docunents %%_clal of the present ap ion %g 87071
PCT/ EP2004/ 053355%?%‘1 Aﬁ/é Ct“/i\ﬁa%r’r‘ﬁ’i Eﬁ‘%a yP i:%fa%ceaabPe“ ggé’?dust
collecting deviafe @éﬁlﬂﬂthehﬂmehEStrbhﬁtlﬂ&SQDEed ndgst psowdheatt i ng
cont ai ner and aéﬁqu{ 1% d1 q¥§% col | ecting device being provided
wi th an obst acl det'ection 598§ aracterized in that a plurality of
feel er élenents (14) disposed in a pronminent position are provided.
2. Floor dust collecting device according to Claim 1
or in particular according thereto, characterized
in that the floor dust collecting device (1) has a
circumferential contour and in that the feeler
15 elements (14) are in a prominent position with

respect to the circumferential contour.

3. Floor dust collecting device according to one or
more of the preceding claims or in particular

20 according thereto, characterized in that the feeler
elements (14) cover a region corresponding to more

than 25% of the circumference.

4, Floor dust collecting device according to one or

25 more of the preceding claims or 1in particular
according thereto, characterized in that a feeler

element (14) is formed as a rigid part, which is
resiliently mounted at its foot (15), the foot

being associated with the outline of the floor dust

30 collecting device (1).

5. Floor dust collecting device (1} according to the
features of the preamble of Claim 1, characterized
in that at least one feeler element (14) disposed

35 in a prominent position is provided and in that the
feeler element (14) is actively movable for
checking a region.




10 2. Floor dust collecting device according to Claiml1 or in particular
according thereto, characterized in that the floor dust collecting device
(1) has a circunferential contour and in that the feeler 15 el enents (14)

are in a prqQm t jtj.on wth respect to the cj J nt our .
3. Floor dug‘{8 mségﬁs;&jldevi ce according to one o?&'&;zg{rbgsgw?%:i%?ecedi ng
clainms or in particular 20 according-thereto, characterized in that the

feeler elenments (14) cover a region corresponding to nore than 25-. of
the circunfe&endock @Ehoor cdliectinbedevnipaleaccerdteyr dongCkaimne or 25

nore of the pre Ik LW, or_.in Leular in ;
characterized i (r:lo hgﬁ ;J%eﬂe?cetﬁafel 3%\%%#1%%5) t}rgeg{eg{rdrijdggégggg%g%é%art ,
which is resiliiant lthakoutihed &eeles febemenst), (ke fisot MOFAPA§ adBoci at ed

with the outling®fsdh T90r dusteic0 cobl ecikngcgevie fldor Squbtoor dust
coll ecting device (1) according to the features of the preanble of Caim

1, charaéteri zedPh AT AVt ®one feeler el ement (14) disposed 35 in a
prom nent position is provided and in that the feeler elenent (14) is

actively novabl e for hecking-a region. WO 2005/08/7071 PCT 4053390
250" %6 Fobr disR oftee: FRYRESEOE BEXors (10 Tl s Copine o
particul ar accordng & heraet o, ighar getrdricager i nacketrdihg f eShereébenent
(14) is novable | j to,a [ i ) f r gust 5
dihr @J@H%ﬁ Ond B %?\Ie af%él%f( eQbmkhe fl00)
ceﬂ]a( 1‘%. ; 0 evi

col | ecting devi ' or dust collecting Ice according to d ains
5 to 618r in pdrevaler whtBorgismg theret 8, horRErRERr id&a nof h&PSt he

feeler elenment (A¥Qod SGust collecting device (1).

8. Floor dust collecting device according to Claims 5

to 7 or in particular according thereto,

15 characterized in that the feeler element (14) 1is
movable with respect to a vertical plane of the

floor dust collecting device (1}.

9. Floor dust collecting device according to Claims 5

20 to 8 or in particular according thereto,
characterized in that the feeler element (14) is

movable about a vertical axis (y) outside the

outline of the device.

25 10. Floor dust collecting device according to Claims 5
to 9 or in particular according thereto,
characterized in that a number of feeler elements
(14} are provided in such a way that they are

distributed over the circumference.

30
11. Floor dust collecting device according to Claims 5
to 10 or in particular according  thereto,
characterized 1in that a feeler element (14)
operates at the same time as a brush (16).
35

12. Floor dust collecting device according to Claims 5
to 11 or in particular according thereto,

characterized in that the feeler element (14) 1is




10 novable with respect to a horizontal plane of the floor dust collecting
device (1). 8. Floor dust collecting device according to Clains 5 to 7 or
in particular according thereto, 15 characterized in that the feeler

el emrent (14 with respect to a vertic I | oor
dust coll ech%}oc?%%go 9. Floor dust collect ?ﬁﬁgé@?%gi é:%%?%lé ng to
Clains 5 20 to 8 or in parti cul ar accandi-ng thereto, characterized in that

the feeler element (14) is novable about a vertical axis (y) outside the
outline of the gemitceof25al0peFipberalistfenlérecthang ddwisde ababr difmg to

Claime 5 to 9 %{a{ e%artd G arouq:cﬁq{edlorkg&}%erd%tvq characterized in that a
e

nunber of feeler enents 4) are provi i 'such a way that they are
di stributed over the circunference. 30 11. Fl oor dust collecting device

according tQLﬁ P10 dﬁ@c 1909!’Leb£‘19§r Eile%lcér a%%%@fd‘ih@g dderpitne 5
characterized in that a feel er el enent 2 oper at es at the same tine as a

brush (16). 35 2 Fildor Bfst &0l | é?,atlitri’gf ce%&@b"rd&rnﬁg t BPeF&FAs 5 to
11 or in parti cw}ﬁrmﬁe@ tiher eflat &har ackeniezedbhadt hdtsy heikeel er
element (14) is C105/087 C'[{ d2004/053390 - 21 part of a peripheral
feel er band (18)"% afda?pt dmt}b He outline of the device. is 13. Floor

dust collecting deV| ce according to Clains 5 5 to 12 or in particular

accor di ng_t hey ety0, o Ghagast eEbedet fnbNalevile tRRIRN BRI 18]alfs bormed as

a brush ban
10 to 13 or in particular according thereto,

characterized in that the evaluation of the feeler
element (14) takes place by means of monitoring the
drive current that is required for the movement of

the feeler element (14).

15

15. Floor dust collecting device (1) according to the
features of the preamble of Claim 1, characterized
in that a deformable feeler element (14) disposed
in a prominent position is provided and in that the
20 feeler element (14) 4is disposed over the entire
| circumference and a deformation can be sensed by

way of a change of the electrical resistance.

16. Floor dust collecting device (1) according to the

25 features of the preamble of Claim 1, characterized
in that a feeler element (14) is provided and in

that the feeler element (14) is part of the cover

formed as a hood (6) or is formed by the cover

itself and in that the feeler element (14) extends

20 over the entire circumference of the cover.

17. Floor dust collecting device according to the
features of the preamble of Claim 1, characterized

in that a feeler element (14) disposed in a

35 prominent position 1is provided and in that the
feeler element (14) is formed as an air-filled
flexible tube (21} dispogsed in the prominent




14. Floor dust collecting device according to Clainms 5 10 to 13 or in
particul ar according thereto, characterized in that the evaluation of the
feeler elenment (14) takes place by neans of nonitoring the drive current

that is reqyj novenent of the feeler e ) 5. Fl oor
dust coll ecMi?doaJeﬂocste’}b(e’f) according to the feat u#gg‘?gkzég{é/%?%gg | e of
Clai'm1l, characterized in that a def-orpmable feeler elenent (14) disposed

in a promnent position is provided and in that the 20 feeler elenment (14)
i s di sposed ovempddig-ient i eed cr clhegeence arid apdefsurat icuseah bg sensed

by way of a ch of, t ectr] i aeﬁ,psg[ dust collecting
device (1) accor |nga<’{to %e%%ééﬂes;%urﬂé’g%oi}t e pﬁ%glrﬁ#aeo(?fz)d aiml,
characterized in that a feeler element (14) is provided and in that the
feel er el emeny, (Fd)oqd Sd@@ﬁtcgaléégﬁﬁg}/%%vifc@ R AN RN ¢Baimriis formed

by the cover itself and in that the feeler elenment (I4) extends 0 over
the entiPe circfi¥ erBnRPFLTHER L oREFOTEFNIF IFTGRRt CORFBEEPRhYZ88vi ce
according to theinfeaiay es ohuiberpr eanbbeeodukd aigerlsorchar@eter azed in
that a feeler elenent %dm) di sposed in a 35 prom nent position is provided
and in that the PY8&t%%el ement (14) is formed as an air-filled flexible
tube (21) disposed in the prom nent WO 2005/087071 PCT/ EP2004/ 053390 - 22

position an cih\)acg&ge ir caused by, - COM ¢an he sepsed by a
pressure gagleﬁ'( 22). 18.ahﬁiﬁoo?cpid€ését;wco I g(%ti %8 e?n ce gﬁ%or ding to daim1l7
5 or inlfarticule¥thetoref ngCilrémet ol7chdiacteti z@H i At hBRETALRYABEr of

pressure Sensor adaddd e the@¥itded. characterized in that a local

resolution is performed by a transit time

comparison.

15 20. Floor dust collecting device (1) according to  the
features of the preamble of Claim 1, characterized
in that a feeler element (14) disposed in a
prominent position is provided and in that the
feeler element (14) is formed as a light barrier
20 {23).

21. Floor dust collecting device according to Claim 20
or in particular according thereto, characterized
in that deflecting mirrors (24) are used to extend

25 the length of the light barrier (23} in the manner

of a line trace.

22. Floor dust collecting device (1} according to the

features of the preamble of Claim 1, characterized

30 in that a feeler element (14) disposed in a

prominent position is provided and in that the

feeler element (14) comprises spaced-apart

reflectors facing one anothexr, which are preferably

formed in such a way that they run around the

35 outline of the device and in that a 1light

conduction that is changed by deformation of a
reflector is evaluated.




19. Floor dust collecting device according to one or 10 either of O ains
17 to 18 or in particular according thereto, characterized in that a | ocal
resolution is perforned by a transit tinme conparison. 15 20. Fl oor dust
col | ecting o ,ﬁﬁ:lordingtothe features o Claim
1, charact egfazleafo‘:i(/lgq at”a feeler elenment (14) di %Sg‘zgga:bﬁgz%g?gpn nent
position is provided and in that the - foseler elenent (14) is forned as a
light barrier 20 (23). 21. Floor dust collecting device according to Claim
20 or in pa@iidilerr adustdiauy liserielp, dehacact @l i zegordinchato dehiect i ng
mrrors (24) ar #?&91 t e 4h I|c ht - RaLLieeaq(23) in
t he manner of :f I ne étér)a(gé Egg %ge%%%l ug&tgf't ch%lect?ng eV|ace 1) according
to the featuresitof thatpreanbiRlwaldta m of creaRRtrRW :%Oaflﬁl PRat a

feeler element (ffush do @r@tlﬂgomaeaﬁc@ogehg@ﬂsl srBravisgedeand in
t hat the feeler, el errent nprises spacedéiapart ref]ectors aC| ng one
anot her, whi ch ar® ﬁF@PeraabW 4 %&?WsﬁEﬁ itmge h%\}e?uﬁ Sr ound

the 35 outline ofidfdemflerdnsee angl the tdn.attl:mélcgmtthecotheDn that is
changed by defornmation of a reflector is evaluated. WO 2005/ 087071

PCT/ EP2004/ 053390 - 23 23. Floor dust collecting device (1) according to
the features of the preanble of aim1l, characterized in that a
plurality of capacitively and/or inductively operating di stance sensors
are disposed 5 in such a way that they are distributed over the
circunference of the outline of the device.




