WD 2005/ 087074 PCT/ EP2004/ 053274 Met hod for operating a vacuum cl eaner
conprising a suction nozzle, and vacuum cl eaner conprising a suction
nozzle 5 The invention relates in first instance to a nethod for operating
a vacuum cl eaner conprising a suction nozzle, a suction air volune flow

bei ng producegi m cleaner in a notor-driven manner, creating a
negati ve pressu?gbszoﬁﬁéqguction nozzl e, and a for cBCTAEH2PR4Y 0582Bécurs

when the vacuum cl eaner is displaced (operated by pushing and/or pulling),
and results in the user experiencing a resistance to pushing or pulling,
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di spl acement ¥P%%h@ suction nozzle, is sensed and, dependent on this 20

direction, the effective negative pressure is varied. This solution

results fgomghe fi ndigﬂ that, in particular when suction is used on
carpets, a retattVEFYEAPRnTREGEEPYMpEdgsi dnsrtavmid $d m thethodgien of

the suction opesiagingraespondnngleanthe addiQnd & hg, &l ganed, and. this

negative pressuLe.i | £, alone results in tthe user experiencing a
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15 A method of the type in question is known from WO
97/26819 A2. This document provides a method by means
©of which the respective direction of movement at any
one time, i.e. the direction of displacement of the
suction nozzle, is sensed and, dependent on this

20 direction, the effective negative pressure is varied.
This solution results from the finding that, in
particular when suction is used on carpets, a
relatively high negative pressure prevails in the
region of the suction opening corresponding to the

25 floor to be cleaned and this negative pressure itself
alone results in the user experiencing a resistance.
Ag a result of the actuation of the suction nozzle by
the user, generally by wusing a rigid handle, for
example a suction tube or the like, a further

30 resistance occurs, varying according to the direction
in which the suction nozzle is displaced. Depending on
whether the suction nozzle is pushed or pulled by the
user, different pressing and operating conditions are
Ccreated for the suction nozzle. The solution provided

35 in the aforementioned WO application responds by
varying the negative pressure 1in dependence on the

dlrection of movement of the suction nozzle.




In view of the prior art described above, it is considered that the
invention is based on the technical problemof inproving a nethod of the
type in question in a way making it nore advantageous for use. 5 This
problemis solved first and forenost by the subject matter of Claiml, it

bei ng provideg.t east when it is being operated by pushing, at
| east the regpsgghgéggaobﬁe pushi ng of the vacuum cPETAEP20841053274

autonatically influenced in dependence on, a neasured force |oad. According
to the invention, a constant check is kept on the force |oad, the
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15 user. Therefore, depending on the underlying surface

and possibly also on the combination of equipment, an

appropriate volume flow window is automatically set, so

that the user always obtains a cleaning result that is

optimum with respect to the underlying surface, and in

20 this case does not increase the pushing force

unnecessarily. The essence of the invention is the

recording of the pushing force of the suction nozzle

and the feedback to suitable devices for adapting the

resistance to pushing. At least when the vacuum

25 cleaner is being operated by pushing, this involves

measuring the force load and leveling out the

resistance to pushing. Tt is further preferred for the

force load to be measured both during operation by

pushing and by pulling and, as a consequence of this,

30 regulating the resistance to pushing and pulling to an

approximately equal level. In this respect, it is

further proposed that the influence is brought about by

changing the negative pressure in the suction nozzle,

chqosing with respect to the changing of the negative

35 ©pressure a value which achieves an appropriate,

constant force load for the user with a cleaning result

that is optimum with respect in particular to the




3 underlying surface. This proves to be advantageous in particular to the
extent that, for carpet cleaning, depending on the type of carpet, only
certain maxi mum volume flows are required in order to clean the carpet 5
optimally. Hi gher volunme flows would only produce higher pushing or

pul ling force the user. The constant, automatic neasurenent
of- the force ﬁgag%g{)}og\%ggé constant adaptation of tRET{EBEAPAH053274
performance and the force |l oad to be achigeved, it being 10 possible to use

not only the nature of the carpet to be cleaned but also further
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cl eaner, and %‘]ﬁg ?églisl (%n ' noT YT AR sm?858€e§‘8H§or0fr efhst diarashelgadhi ng

force 25 bot Frhle¥sag o@ermmmmpuldcﬁmt@fﬁjoﬂurlm opexat i oaleg)dlr@ushl ng.
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may be neasur ?e suction nozzl e.” Furthernore, there 1s o the
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15 suction tube. The force load that causes the user to
experience a resistance to pushing or- pulling may be
measured in the region of an actuating shank, such as

for example in the region of a suction tube or a handle

of the vacuum cleaner. A force sensor is in this case

20 located in the force flow chain, for example between
the handle of the vacuum cleaner in the case of hand-
held vacuum cleaners, or the suction tube in the case

of a floor-supported vacuum cleaner, and the suction
‘nozzle, This force sensor registers the pushing force

25 both during operation by pulling and during operation
by pushing. The measured variable serves as an input
signal for a control system, which for example
influences the negative pressure at the suction nozzle

in such a way that the pushing force corresponds to a

30 predetermined setpoint. As an alternative or in
combination with this, the force load may be measured

in the suction nozzle. Furthermore, there is also the
possibility of measuring the force load in the region

of a joint between the vacuum cleaner and the suction

35 nozzle as well as at other locations that are
influenced by force in the region of the vacuum cleaner

or suction nozzle. In the case o0of gsuction nozzles




WD 2005/ 087074 PCT/ EP2004/ 053274 - 4 which have a rotatable brush that can
be driven by an electric notor for acting on the floor, it is proposed
that the power consunption of the brush nmotor is evaluated in addition to
the force load. As a result, 5 short-term sudden changes in the pushing

force, caused r|I by the floor covering changing, can be detected
qgui ckly and rgplénglo? &7%otor current changes ver?CEﬁEERD94%ﬂéazﬂHe

fl oor covering changes, the |load usually,being high in the case of carpets
and 10 conparatively lowin the case of hard floors. Since, however, the
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15 the change in this value is evaluated, since it
supplies a distinct measuring signal independently of

the absolute value. The changing of the negative
pressure is carried out in proportion to the measured
compressive force and/or power output of the brush

20 motor. Alternatively, it is also conceivable for the
changing of the negative Pressure to be carried out in
disproportion, upward or downward, to the measured
compressive force and/or power output of the brush
motor. It may also be provided that the vacuum cleaner

25 has its own displacement drive for propulsion, changing
of the propulsion possibly being automatically
performed in addition to changing of the negative
pressure. Accordingly, in the case of floors which, on
account of how they are formed or the degree of

30 soiling, have to be cleaned with an increased cleaning
performance, and consequently with an  increased
negative pressure, the resistance to pushing and or
pulling can be regulated to a level appropriate for the
user by activation of the displacement drive. This may

35 involve for example the displacement drive only being
switched on in pushing mode. The changing of the

negative pressure to influence the resistance to



negative pressure to influence the resistance to WD 2005/ 087074
PCT/ EP2004/ 053274 - 5 Pushing and/or the resistance to pulling is carried
out nore preferably by nmeans of varying a secondary air opening and/or

changing the rotational speed of a fan inpeller. A secondary air opening,
ction of which is changed to a greater or |esser

t he opening crgss 5

ext ent dependipgcg %%Of’ﬁ%sm%%ured force | oad, may be RITARPDDAYOEHYT4

provided in the suction nozzle. As an alternative or changing of the 10 15

el se in conbination with this, the negative pressure nmay al so take pl ace

on the measur aidinivee dieBtbibycied eebs i 68hnCONELOLY ;e IOLAL Bover, qut put
ai

or in depende otfational .speed inpeller prodacing t'hé sucti ol une
a further al tglﬁb%ae[ i é%?fgﬁﬁhéyn Bf "HRE heght i VAT PSS sar esteynddsy wdlke

pl ace by regulo@Simiga hendfor hehbaging oyhe ASoSHELbARI OWHRIMy CSOSS- Fagti on,

such as for exapeliadyy coptr, i pivoted flap in _thé suction line. The
di stance between the botton1pd%ﬁ%%ékw??BnOWEEﬂqg%ﬂﬁpetﬂEEP}ﬁﬁrCF@SEe
cl eaned may afF§6 &N aPfedhickhdsgechahgedegadi ve gresssre.oThe cgpthod

according to eRee2® i A¥EELEDAGCUISI geLa | ases the.ease with which a
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sinple and ”Eéﬂbﬂgﬁﬂbldfnﬁﬁél%gg%%fJgapressure may also take place
10 in dependence on the measured force load by electrical
control of the motor power ocutput ox rotational speed

of the fan impeller producing the suction air volume
flow. As a further alternative, changing of the
negative pressure may also take place by regulating the

15 suction output Cross-section, such as for example by
controlling a pivoted flap in the suction line. The
distance between the bottom of the suction nozzle and

the floor to be cleaned may also be varied to change

the negative pressure. The method according to the

20 invention considerably increases the ease with which a
vacuum cleaner can be operated. On very different
underlying surfaces (carpets of different densities, or
hard floors), the suction performance can be kept
constant in pushing and pulling mode, whereby

25 furthermore simple and meaningful limitation of the
pushing force is achieved for the user by an automatic
function. Furthermore, an indirect identification of

the floor coverings is conceivable by means of existing
physical parameters or the use of special measuring

30 sensors, such as for example negative pressure sensors
etc., which can  possibly alsc use parameters

additionally for regulating the resistance to pushing.

The invention also relates to a vacuum cleaner
35 comprising a suction nozzle and a fan impeller driven
by a motor for producing a suction air volume flow, by

which a negative pressure is produced in the suction




pushing force is achieved for the user by an automatic function.
Furthernore, an indirect identification of the floor coverings is

concei vabl e by neans of existing physical paraneters or the use of special
measuring 30 sensors, such as for exanple negative pressure sensors etc.,

whi ch can possjbly also use paranmeters additionally for regulating the
resi st ance to%ﬁjﬁ?@ioﬁﬁsﬂ?gﬁ nvention al so rel at es toPaTVaEr2WOLglosanegny 35

conprising a suction nozzle and a fan inpgller driven by a notor for
produci ng a suction air volune flow, by which a negative pressure is

produced in thezzleli en Hr2H0REAZAPTAGPEELER20Q4/ ,ﬁqulo{'i?ed?gﬁzlgﬁ’g aI
mple a

force neasuri Qﬁcﬁ%}{]i o] g%i ng provided in the vacuu eaner,
vacuum cl eaner shank, 61 < det' & ni THIHP L fdreacpemdci nanereshink, i fiotrhe

user experi eRetAayManiogi skanferte pLSHENG it Putd dios s Whi£h §cat uE%@St in
rce. A vacuum cl eaner of the type

pushi ng node debei-RkA 0 ive f _eal .

in questigsn i s bknom%?%m%\/\?%%i%%rﬁe © RESHISTe PatPEhEiREg Whial. That

docunent deschFbed®@syackim prehiss whodh hdsteemsaesneanscyhpebskespond to

the respectiveodeeectianvzQnaf AP¥gARNt orwar backwar d) of, the suction
y B A e dnei S

nozzl e and adﬁih&iﬂqn ”ﬁ has further swtching nea
negative pressuré of *PRe " rof1 /B9 A2 hemeagiionedf att hehsubegbnningzl e in

dependence onThak dicmoténn ofesd®MaRENt I @GRAARE. chR-grder 19, kﬁag
vacuum cl eaneged@o} NpdyUgst | ngasler to operate, It Is at fveas the”
resistance to pushing Is |"&r?ljf31 UencetP i dgﬁeﬁﬁ‘@né’éﬁﬁﬁ?qwq odteepitondi ng
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and additionally has further switching means which vary
the negative pressure or the air flows in the region of
the suction nozzle in dependence on the direction of
movement recorded. In order to make a vacuum cleaner
15 of the type in question easier to operate, it is
proposed that at least the resistance ‘to pushing is
automatically influenced in dependence on the force
load recorded. According to the invention, a constant
check is kept on the force load, the resistance to
20 pushing being influenced in dependence on the value
recorded, which results in a pogitive effect on the
user. Therefore, depending on the underlying surface
and possibly also on the combination of equipment, an
appropriate volume flow window is automatically set, so
25 that the user always obtains a cleaning result that is
optimum with respect to the underlying surface, and in
this case does not increase the pushing force
unnecessarily. The essence of the invention is the
recording of the pushing force of the suction nozzle
30 _and the feedback to suitable devices for adapting the
resistance to pushing. At least when the vacuum
cleaner is being operated by pushing, this involves
measuring the force load and leveling out the
resistance to pushing. It is further preferred for the
35 force load to be measured both during operation by
pushing and by pulling and, as a consequence of this,

regulating the resistance to pushing and pulling to an




u of the type proposed that automatically |oad recorded. check is kept
g ence in dependence resistance to on the value recorded, which results in
‘a positive effect on the wuser. Therefore, depending on the underlying
surface and possibly also on the conbination of equipnent, an appropriate

vol ume fl ow wnd Ls automatically set, so 25 that the user always obtains
a cl eani ng rggﬁlgwbﬁépspg74optinun1mﬁth respect to theT/mHeob¢i/ng3snaface,

and in this case does not increase the pyshing force unnecessarily. The
essence of the invention is the recording of the pushing force of the
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Cleaning}o depending on the type of carpet, only certain maximum
volume flows are required in order to clean the carpet
optimally. Higher wvolume flows would only produce
higher pushing or pulling forces, unwanted by the user.
The constant, automatic measurement of the force load
15 allows a constant adaptation of the cleaning
performance and the force load to be achieved, it being
possible to use not only the nature of the carpet to be
cleaned but also further Parameters for the variation,
such as for example the type and operating state of the
20 suction nozzle and/or the compressive load exerted by
the user on the suction nozzle, for example wvia the
suction tube. The force load that causes the user to
experience a resistance to pushing or pulling may be
measured in the region of an actuating shank, such as
25 for example in the region of a suction tube or a handle
of the vacuum cleaner. A force sensor is in this case
located in the force flow chain, for example between
the handle of the vacuum cleaner in the case of hand-
held vacuum cleaners, or the guction tube in the case
30 of a floor-supported wvacuum cleaner, and the suction
nozzle. This force sensor registers the pushing force
both during operation by pulling and during operation
by pushing. The measured variable serves as an input
signal for a control system, which for example
35 influences the negative pPressure at the suction nozzle
in such a way that the pushing force corresponds to a
predetermined setpoint. As an alternative or in




10 depending on the type of carpet, only certain maxi rum volunme flows are
required in order to clean the carpet optimally. H gher volune flows would
only produce higher pushing or pulling forces, unwanted by the user. The
constant, automatic neasurenent of the force |load 15 allows a constant

adapt ati on of C I.n performance and the force | oad to be achieved,
it being posshl}cgﬁem{sce)ﬁa@sjeoq’n%t only the nature of the Ear/Es ooa /e 32614caned
but also further paraneters for the variation, such as for exanple the

type and operating state of the 20 suction nozzle and/or the conpressive
| oad exerted kymktimatiser withhenguct iya npzzle, 1£Qr; exanpl e via _the
suction tube. i];hethﬂeor§§célqad that causes the tser to %é%ngi??eﬁlggsgrecjl
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This force

30 of a floorisfippented WP 6 ction__nozzle
sensor registgrs Lhe, usﬁ?ﬁ fir ceq{]g%}ﬁalﬂ%%ér}g %%e%%?igﬁcﬁ's}mpﬁfl??ﬁﬁrand
during operation “by Eﬁ’é‘hi RgZZ+Re meadbredcharbabbe oérvebeasnagat npat
signal for a poassoresyist emarmbeaholer @xagpbgodhibaf |t%er\ﬁ-‘ﬁe§ %Q%sﬂ?ggti ve
pressure at tBgnsueLiop.nozgle in such 2 \2@/ t hat_ the pushing force
corresponds to a predeterm ned set poi Attt oA v ber natlitve 8F | malep

2005/ 087074 PRITEPPOBR1 653274 the chomiinat i@n Whth s vdhepfoss6-Load
may be neasured bénchkbeisuchien (Rozgl Furthernore, there is also the

possi bility of neasuri né the force osgjd'ﬁlcfplré t%leonr’edf%wrcgfoﬁ JrHraHét ween
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that are infprmnodedby tortce ihet hevaeghan ofiddig.yacyup cl epper _or

suction nozzlg; . Jhe. ghangi n&rg‘ret hteorne ag(lJ v&l pressure I's carried ot in
proportion to the measured puision, changing of the
- 15 propulsion possibly being performed automatically in
addition to changing of the "negative  pressure.
Accordingly, in the case of floors which, on account of
how they are formed or the degree of soiling, have to
be cleaned with an increaged cleaning performance, and
20 comsequently with an increased negative pressure, the
resistance to pushing and or pulling can be regulated
to a level appropriate for the user by activétion of
the displacement drive. This may involve for example
the displacement drive only being switched on in
25 pushing mode. The changing of the negative pressure to
influence the resgistance to pushing and/or the
resistance to pulling is carried out more preferably by
means of varying the secondary air opening and/or
changing the rotational speed of a fan impeller. A
30 secondary air opening, the opening cross section of
which is changed to a greater or lesser extent
depending on the measured foxce load, may be
correspondingly provided in the suction nozzle. As an
alternative or else in combination with this, the
35 changing of the negative pressure may also take place
in dependence on the measured force load by electrical

control of the motor power output or rotational speed




conpressive force. Alternatively, it is also 10 conceivable for the
changi ng of the negative pressure to be carried out in disproportion,
upward or downward, to the measured conpressive force. It may al so be
provi ded that the vacuum cl eaner has its own displacenment drive for

propul si on, changin f the 15 propul sion possibly being perforned

autonaticalIyﬁa$£Qﬁhﬁhq%97ﬁo changi ng of the negati PETPEP2OWEY 053274
Accordingly, in the case of floors which, ,on account of how they are
formed or the degree of soiling, have to "be cleaned with an increased

cl eani ng per f eifrapre, fRd EDPNSLAYSRYS N Wit h inek ed_negati.ve
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This may i nvopveckorfexaepimplé heydicsplcacaemenly & iya iy PeLpg;awit,ched on
in 25 pushingsiR48.onThe; ¢ aggi@%éﬁ t he gegative pressure_to influence the
resi stance to_pushing and/ or the Y k'St SheBeEs NG | WS i 4308 ri eflodt nore
pLeferanySbyiuﬁE&%¥(ﬁjﬂﬁﬁ%ﬂﬂﬁ}ﬁdﬂégixﬂnmbyywayrogpeﬁhmglamdbﬁ&ngﬁhgﬂging
the rotationabsspaesd akqathian igpel A_30, secondary_air,_opening, . the
openi ng cross section ?a\Mﬂch is % d%gégt%ﬁﬁ?%ﬁ%atéy(ﬁhﬁégﬁﬁﬁ EREent
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t he 35 changi t n tive pressure nmay also take place 1 n dependence
on the neasurgg ?%%%e‘?%%% %k%ﬁeB??FﬁaPrlwﬁﬁﬂ#M iz thr dbrertpemerout put

or rot atiléhal tBpeethauts 2005/ D870Tdn PEGLER200KAO53274in 9 t1Rf bperhitive
i npel | er prodyg¢i-agetRg suctyd ongaify ol fl angi ng of the negative
pressure may g$so t ake ;ﬂ%&eg?oﬁlgééﬁﬁﬁ??ﬁyégéﬁSg?l%ﬁ&ggﬁﬁ\ﬁﬁ%du fap in
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|8 achi eved by ChaRgLPgnG " Bos fhE! 206° RS ML e e O Sty i e
nozzl e and o e cleaner in the
15 cagse of a hand-held vacuum cleaner, the suction tube in
the case of a floor-supported vacuum cleaner, the piece
providing a joint with the attachment, the coupling
point with respect to the vacuum cleanex, the connector
to the vacuum cleaner or else a point in the attachment
20 or in the suction nozzle that is influenced by force.
The force measuring device may comprige a strain gage.
It is also alternatively conceivable for a force
Sensor, a capacitive sensor, a piezoresistive sensor, a
Faraday sensor or else a pressure sensor to be
25 provided. The force measuring device may also comprise
a spring-deflection system with limit switches. In a
further alternative configuration, it is provided that
the force measuring device comprises a continuously
cperating signal transmitter. in addition, a
30 combination of the different force measuring devices is
also conceivable. The force measurement can therefore
take place by means of a strain gage disposed on a
plastic part of the joint shell. As an alternative,
the force measurement takes place on a metal plate
35 which is inserted in a plastic part. In combination
with the force measurement in the main force flow, a

secondary force flow may possibly also be used, for




t he underlying surface to be cleaned. The neasurenent of the force takes
place primarily in the direction of 10 the shank or suction tube, that is
in.the operative direction. It is also conceivable to neasure and use the
force parallel to the floor by neans of a conversion. The main |ocations

t hat woul d be_sui I measuring points are the shank of the cleaner in
the 15 case opaabhggé-sﬁgsz‘lvacuum cl eaner, the sucti BAT/EBP2094/05Ph27¢ase of

a floor-supported vacuum cl eaner, the pigge_ providing a joint with the
attachnment, the coupling point with respect to the vacuum cl eaner, the

connector toekABplacuymeb&sner & 1Rlse sHPoUP! 1A é?ﬁiﬁgl&g@fg@{igg or in
t he suction ng;g&gmtl’g% iréeaitrrgfl uenced by force. The Torce nmeasuring device
may conprise a strain-gage. 7t 95 & s&FHTEAPNGRE) y tEdFKei 9EbI BimbE a

force sensorSwatehpaceri adddensonlly piverusas i WSEASD! redol @ &gay

sensor or elsesa PIESSULSLSENS 0 be 25 provided. The force neasuring
devi ce may. al sp conprise a sp%%%-'defl%ctlg%ﬁa%%/ tem W TR T mi 2% wi‘tehes.

In a further®SfPeFTat ifed cenpmpleathalivedn as guoviaedcohatctbie o4 ce

measuring devilbe GANPIdSEs.a CONt iRUOYSE Ycoa PPYLAYRY BL 9nal Liansnister. In
addition, a 3% gonbi Qati on of the diffeerent force nmeasuring devices is
al so concei vabl e~ ThE"POF EBREasutlenbit US89 tHerBedFure: ke prhangbyg neans

of a strain gaﬁe'dhspoée'ghmn antEmsiti€e part ehet hedraidiit ishkel linds, an

alternative, pdhe-fQ4,ce ea e, akes place on a netal plate 35 which
is inserted in a plasti cc;%af'%ﬁgl n&%:%{ ?%Ja?ﬁgononglfr}het %?‘Eﬁ" ce-fredstit@ment
in the m’n fRATELRIOWY amesasosdary $or tegtfefil eayipossiybymaliso the used,

for WO 2005/ QA 4o £PCIA ERZORH Q332 14k iy §XgF®:S g%&?ﬁﬁ&% of, a leaf
spring. A sprin -gﬁfl_e tion system by nmeans a poten |o_m'§ter_]tr55 or
limt swtché®r “88di Tty by2Anmfictain opeomeat resolfgticen cas deso
concei vabl e. Jprlapati thywe weasor oY Bgréngggpp@ggogqhgex%m e peipeen a
suction Conn%ﬁ{sq{irﬁ;‘nd edg air dﬂgs lcha%lngeOptolfcadesf%.r:ascotriolns %ra%VI db%d For
15> correspondingly interrogated. In addition to the
compressive force, the power consumption of a wmotor
and/or the speed of a rotating brush located in the
suction nozzle may be evaluated. In connection with
such attachments or suction nozzles having a carpet
20 brush, it is also known to provide them with a parking
switch, by means of which at least the drive motor of
the brush can be switched off when the vacuum cleaner
is at a standstill, in spite of the suction blower
motor running, so as to spare the floor covering. The
25 configuration according to the invention makes it
possible to dispense with such a parking switch. The
force measuring device detects the peosition of rest,
since no pushing or pulling 1load occurs in thisg
position. As a consequence, the rotating brush is
30 automatically switched off. In general, this parking
position can also be used for carrying out a balancing
of the system. The parking position is detected and
evaluated, the weight of the vacuum cleaner housing,
the suction tube and/or the suction hose that acts on
35 the suction nozzle or on the attachment serving as a
tare weight. Balancing is also possible in any other

defined position of rest as well as by forming a mean




force neasurenent, it is used to neasure the changing of the |ight
intensity or the refractive index. Detection of the deflection of the
force is also 10 possible by neans of a spring-deflection systemin the
formof an eccentric between a piece providing a joint and the chassis. A
certain nonment or force can be applied by neans of springs, opposing the
user's pushi g RBPEEOBTA7S change of defl ection canpbe/ib200ayespendi ngly
interrogated. In addition to the conprei ive force, the power consunption
of a nmotor and/or the speed of a rotafi S brush located in the suction

nozzl e may beygyakuatgd, Itrlllecolq%gg g@ %%Eue ucp att%& n%z}atgﬁl rs# ion
ovi° e

nozzl es havi a car pet r th a
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position of rgst C@lslﬁi Cqﬁ form nga mean WO 20
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speed. It 5 proves to be par arly advantageous
the suction nozzle, "the type of carpet can also be

15 detected. Therefore, the speed of the brush on the
carpet, the power consumption of the respective motor
or else the wear of the bristles can be used as
parameters, In order to achieve high accuracy in this
respect, the parameters are measured while the brush is

20  running freely and while it is being used on the floor,
thereby achieving a calibration of the system.
Similarly, hard floors can also be detected, as a
result of free running of the rotating brushes, and the
appropriate setting made. The individual limit wvalues

25 for the different floors are stored for example in a
table of values in the respective attachment and in
this way are used for contreolling the vacuum cleaner.
Apart from fully automatic operation for regulating the
resistance to pushing without user intervention,

30 control with a default setting is also possible. In
this case, the pushing force may be preselected by the
user as the manipulated variable. Adaptation of the
pushing force to different user groups (the elderly or
frail and so on) is therefore possible for example.

35 The solution according to the invention provides a
vacuum cleaner which- ig easier to |use. On  very

different underlying surfaces (carpets of different




recording of precise gravinmetric measured variables is not absolutely
necessary. It is just required for changes wth respect to a system zero
point to be recorded and assessed. In addition, the connected 10 vacuum
cl eaner can al so detect by neans of an electrical coding in the attachnent

or the sucti e . waich volume flow windowis required for the
opti mum cl eaﬁ?%gg‘?éé{ﬁ??o'é’; means of a rotating brusiCT{EPI0 SUxI2Dh

nozzle, the type of carpet can also be_ 1p,detected. Therefore, the speed of
the brush on the carpet, the power consunption of the respective notor or
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Figure 1 shows a wvacuum cleaner according to the
invention comprising a suction nozzle in a

perspective representation;

20 Figure 2 shows a schematic sectional representation
through a suction nozzle with an arrangement
of a number of alternative or combined force
measuring devices;

25 Figure 3 shows a basic circuit diagram to explain the

method according te the invention;

Figure 4 shows a sectional representation according to

Figure 2, for a further embodiment.

30
Figure 1 firstly shows a vacuum cleaner 1 in the form
of a hand-held vacuum cleaner, with which a suction
nozzle 2 in the form of an attachment is both
electrically and pneumatically associated.

35 '

The suction nozzle 2 has in the usual way a sucticon

space 3 which extends transversely in relation to the




5 function. Furthernore, an indirect identification of the floor coverings

~is conceivabl e by nmeans of existing physical paraneters or the use of
speci al neasuring sensors, such as for exanple negative pressure sensors

etc., which paraneters can possibly additionally also 10 be derived for

regul ating the resi.st to pushing. The invention is explained in nore
detai | belom1§ﬁ ?§8§/§§§%§40f t he acconpanyi ng draw R§E/ERRiIOOK/06BRYY

represent exenplary embodinents and in which: 15 Figure 1 shows a vacuum
cl eaner according to the invention conprising a suction nozzle in a

perspective repsesaatgﬂ<ﬂEréth&@urgf2:ﬁm»@héh§ch@gatiquecgkgyalis
representatiogssggggggg %.%gp%jonfﬁgizle Wi th an arrahgement ©of a nunber
of alternative or corbrned o s STRFHY! deli e ; sust Fpgurezalehdws a
basi ¢ circui t PELBgr afftee@xpliaituatlie sethociascending t9isbe idEvept L on;

Fi gure 4 showsameSectian '’ e tipon according to Figure 2, for a
further egpod%ngnt. 30 F%gﬁFgg%lﬁﬁgét y §H%%§Sd“y§gdﬁn?3FE ARr CRERHY he
form of & hand*REPHIVEREUR-EPEadelte Wt lelwhained.a suction nozzle 2 in the

formof an attachnent is both electrically and pneunmatically associ at ed.

35 The suctiogrggzzéﬁéz has. in the usual mag a suction space 3 which
extends transversel V in TetatPBn FB2ERe WO DbOSE 03T0Tan@ET/ EP200A D53274 -

13 customar yClpeeti on ofhiokerent tife btheanN®rd opsaaci &ied wibh fhe end
I o S T
toward tHE f1YEt4OR onBazZEeesdned. SFidnreheisinyi opnapater3 ddere edends a
suction chann@indit My cbnat shibe iohNeloANG opens QULLLRLS. @ L i1e o at

the foot of the vacuum cleaner 1. The receiving

connector 7 forms a joint 9 in the suction nozzle 2 for

the individual, angular adaptation of the vacuum

15 cleaner 1 to the suction nozzle 2.

Associated with the suction space 3 and the suction
opening 5, respectively disposed upstream and
downstream in the customary direction of movement (r,

20 r'), is a sealing element 10, extendingrparallel to the
suction space 3, for example in the form of a strip of
bristles or a sealing lip. These sealing elements 10
are adjustable in height in a known manner. They are
therefore lowered to seal the suction space 3 when

25 <c¢leaning hard floors, and thereby protrude beyond the
bottom 11 of the suction nozzle until they are almost
in sealing contact with the floor 4 to be cleaned.
When cleaning a carpet, on the other hand, the sealing
elements 10 are raisged.

30
Furthermore, in the rear region, vremote from the
suction space 3, the suction nozzle 2 has displacement
wheels 12,

35 In the exemplary embodiment represented, a brush 15,
which can be driven by means of an electric motor 13

integrated in the suction nozzle 2, 1is disposed in the




recei ving connector 7, disposed toward the rear of the 10 suction nozzle 2.
Sai d receiving connector serves for connecting the suction nozzle 2 to a
suction tube 8 at the foot of the vacuum cl eaner 1. The receiving
connector 7 fornms a joint 9 in the suction nozzle 2 for the individual,

angul ar adapt atweore gafs A gqacuum 15 cleaner | to the suction nozzle 2
Associated with the suction space 3 and the suction &SaHiERG0D4/053274
respectively disposed upstream and downstirgeam in the customary direction

of novenment (r, 20 .r'), is a sealing elenent 10, extending parallel to the

suction space 3"FdC"ex8RBFe % t heThesm bofushstid p rebmebr i skl es vl
sealing |ip. Twedadesecalwnock! engn adj ust abl.e i n height rn a‘known
manner. They a%?ctgg%refore iomerggm%g %%%Er?ggysdgﬁ#bnr§ﬁﬁé€ 3 §therihes
cleaning hard floors, At Thet ebfopPéesudddryoad tives batigmad lief cLhe

suction nozzl eedhenk tlieyhar ewuivsi shdrsealdng %Ppéﬁfésmé%hgﬁgegéngr 4
er hand, "Th e

to be cleaned. 15\Wigpoel-gapni ng.a_carpet, on the ot
el enents 10 are ra?sgd. g% FOPYREFRBr ePeYRnEhe thear betgpon, 1ienofe £hem t he

suction space 3UCHhelsRAIDHe nonzl o2 has dé;@@tﬁ@ﬁ%ni eks %} 35.1n
t he exenpl ary eﬂbhdtﬁanhe@%ghgggﬁeg%t.]Pru€h 15, i ch can_ be dri Veh by
nmeans of an elggbéic n@éor 13 i ntegrated Th FheTEEs: Poh vz gareet i so

di sposed in the F90%f 037074 PCT/ EP2004/ 053274 - 14 suction space 3.
This brush is forned as a brush roller, which, aligned centrally with

respect te@othegysuct] space 3, rotates about an axis aligned in the
extent of the sucti #a%%gégg'ThghSris?V%El%ﬁ t FElr uykelsmeS pfobwude 5

downwar d_beyorfFttHeohGriam 1 mftdhe 1suctd o NIl es ouJ;]n oft]%{e Suetion
opening 5, todadang thy the npghanical action of a brush on the carp&t to
: motor has a fa i
be cl eaned. N 1lmpeller (not
tepresented any more specifically), by means of which a
negative pressure can be produced in the suction

15 opening 5 of the suction nozzle 2.

In order to requlate the force load occurring when the
vacuum cleaner 1 ig displaced during its operation -~
operated by pushing in the direction of the arrow r
20 and/or operated by pulling in the direction of the
arr?w r' - resulting in the user experiencing a
resistance to pushing or pulling - in such a way that
on the one hand the pulling/pushing forces lie in a
range that is comfortable for the user and on the other
25 hand optimum cleaning of the floor to be treated is
still ensured, an active measurement of the force load
1s provided, and an influence derived from it on the
resistance to pushing. The drawings only show a
selection of possible force measuring devices 17.
30
For instance, such a force measuring device 17 may be
disposed in the region of the vacuum cleaner shank 19,
provided with a handle 18. The force measuring device
17 may in this case be a customary pressure sensor 20.
35 Ag an alternative, a force measuring device 17 may also
be disposed in the region of the suction tube 8, it
being possible here for it to take the form of a



10 For producing the suction air volunme flow, a suction/blower notor 16 is
di sposed in the vacuum cleaner 1. This notor has a fan inpeller (not
represented any nore 15 specifically), by neans of negative pressure can
opening 5 of the suction which a be produced in the suction nozzle 2. In

order to reguketeobbeokopeq | oad occurring when the lis
di spl aced duri ng its?operation - operated by pushlng |n?#ggb§%$§§?%6ﬁ of
the arrow r 20 and/or operated by pullirng5in the direction of the arrowr'’
- resulting in the user_ex eriencin% resi stance to pushing or pulling -
in such a way"Phatd- %ﬁ %ﬁ% oRB haxateme Bdl | whghpubhihy fswieshése on a

range that i scamuinubablg Bpérbﬂ@n S%rl Qf}ald%?nl tg&?aﬁ%ad(}%?\%é’pfé

cl eaning of t aﬁéggr g Eeate stl ensur

nmeasur ement of or cep? EG) 1?@85F5vﬂ'd’é%f:kand B g Teree @erforek from
it on the re8eatunceent bushicags B araviags gaby showm rigel gedign of
possi bl e torqgfngﬁéugbgg c tance, such a force
nmeasuri ng device quﬁglgggééga%%tlu%l%i}%ﬂ1?ﬁnqqﬁy%éhﬁnNWQﬂ%%ner
shank 19, [N%RW%%H ﬁﬁ?ﬂ 82hafdAdspesetherf diee measivrimy cavieccod 7 my in

this case be faomlécﬁoargra Fgggg%epg@gsor péoargfél%%rqﬂl&‘} er i dVEs 2 force
nmeasuri ng de%ﬁce di sposed I n the reglion of the F SUCtion tube

8, it being possﬁfﬁ%e%‘eré“al%r 31590 fake tH’ﬂea@%rrﬁ’fbf <) W@%DS/]@ENJEM

PCT/ EP2004/ 053%ertdd isprhagpeieét eetpoacsystem 21 with linit switches or
continuoygly operating signal transmtters, such as for exanple a
potentiometer track. Furthernore, a force nmeasurenment by means of a strain
gage 22 in t Ke ?%@¢%nmeasurement may also take place by means of a

spring-deflection system, which is disposed as an
eccentric between the articulated receiving connector 7
and the suction nozzle housing. A certain moment or

15 force can be applied by means of springs, opposing the
user's pushing force. This change of deflection can be
correspondingly interrogated.

The force measuring device 17 may also be provided in
20 the region of a point in the suction nozzle 2 that is
influenced by force.

As schematically represented in Figure 3, the force
load values recorded by the force measuring device 17

25 are preferably recorded and evaluated both in pushing
mode in the direction of the arrow r and in pulling
mode in the direction of the arrow r! by a control unit
23 disposed in the suction nozzle 2.

30 This controls the resistance to pushing of the wvacuum
cleaner 1 in dependence on the measured force load,
that is by changing the negative pressure in the
suction nozzle 2 or in the suction space 3. This
changing of the negative pressure may take place by

35 changing the rotational speed of the suction/blower
motor 16 in the vacuum cleaner 1. As an alternative or .

else in combination with this, the negative pressure in




5 of the receiving connector 7 is also conceivable, which strain gage 22
is disposed on the receiving connector 7 formed as a plastic part. As an
alternative, the force neasurenment nay al so take place on a netal plate
inserted in the plastic part. 10 A force neasurenent nmay al so take place by

means of a I NG~ jon system which is disposed,as an ,eccentric
bet ween t he zsiﬂr??i cg?%ﬂe%'?ﬁe%ei ving connector 7 and et GRRA T U tor% %

housi ng. A certain noment or 15 force capsbe applied by nmeans of springs,
opposing the wuser's pushing force. This change of deflection can be
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that is by chapgi hen ti ssure in the suction nozzle or in

t he suction spaceé%éTﬁfse&geha%ggﬁgfg tpr]fgsﬁg&gtir\lﬁeyp?ggurtgiﬁmpfaa% pl ace
by 35-changi iy t h€onseatlildmal speedobiote@ sudieiron/ B owerchemattorcallGly n t he

vacuum cl eanefephre AShiad at L eFRat-we 0r I j | [ it s, the
negat i veﬁgr es uére in WO 2005/ 0370%4 4PCT9%P‘§%%%€O%§E%%?I %glawpﬁglgtsg%:ftsi on
space 3 iy at'& B&osFasesdIRP nedhs e $Hcying achaabadar§ 30 ogeni ng 24
in the sucti archirozrie 2. This variation takes place by adapted changing
of the cross-section of the secondary air 5 opening 24, for exanple in a
slide -controlled manner. As an alternative or else in conbination with
this, - Furthermore, with respect to Figure 4, changing of the

negative pressure may also be achieved by raising or
15 lowering the suction nozzle 2 or the nozzle housing 31.
For this purpose, the nozzle housing 31, which carries
the suction space 3 as well as the brush 15 and the
suction channel 6, c¢an be displaced in the vertical
direction in relation to a carriage 32 carrying the
20 displacement wheels 12, This displacement, dependent
on the force measurement, takes place in the exemplary
embodiment shown by means of a bellows 33, which can be
actuated by pressure, is supported on the underside on
the carriage 32 and on the upper side exerts a load on
25 a carrier 34 rigidly connected to the housing 31. If
the bellows 33 is actively actuated, this causes the
housing 31 to be raised, and consequently the distance
between the suction opening 5 and the floor 4 that is
to be cleaned to be increased. The negative pressure

30 is reduced.

If a force load exceeding a predetermined threshold
value is recorded, the negative pressure is lowered by
means of the control unit 23, the constant measurement
35 of the force load achieving a constant adaptation of

the registance of the vacuum cleaner 1 to




changi ng of the negative pressure may al so take place by controlling a

pi voted flap 30 schematically represented in Figure 4, by neans of which
changi ng of 10 the cross-section of the suction channel 6 can be achieved.
Furthernore, with respect to Figure 4, changing of the negative pressure

may al so be i sing or 15 lowering the s 2 or the
nozzl e hou5|ﬁga3%889é§¥7Pﬂ%s pur pose, the nozzle hod%gtﬁg%aggéz?ﬁ Hhrries
the suction space 3 as well as the brushit5-and the suction channel 6, can
be displaced in the vertical directionin relation to a carriage 32
carrying the Poshisglpething, whédlag 12is Thbg divaplangmenthe depepgiente on
the force ne yiha LN exenpl ary enbodi nent shown by
means of a be #%ﬁgﬁg%,lﬁh?§§ gggeggh ggggtéd by pressure, is supported on
the underside on the carriage 32 and on the upper side exerts a |load on 25

a carrier 34 Lhghdlfyreerie et iqutde: doustng a;spugcetn%tb%ﬂéé@. 3%is
actlvely $%eg thi s,k causes t e ou5|n 31 to_ be raised,
consequently B s EARE&CTh &t m@ﬁc oﬁaBﬁEﬁFnﬁﬁSQﬁﬁﬁﬁrﬂ¥¥??ﬂn 4

that is to b@ycaaam@¢durﬂuemmmmeasedn'thmeg@@pd@tpreiswwafﬁﬁhhér
reduced. If o] XC ptedet .ned threshold Iue i S
ap]f‘ 8§ecji ‘Eﬂa‘t:: ?c%é]_'gbf\é IEL% cftcﬁcilng o to %[ehe %%1%] ]I,Olhmt

recorded, the negafive pressure 1S wer'e itans®o
23, the const@ht Cheagegakane $&ﬁﬁsuﬁﬁai@rdepeo@dnaehu&nunyemeﬁﬁumedn

adapt ati on offotbe 18585t aRaaAhgt R Vg GPLE t Q87074
P-1 T/ EP20Q4/ 053274 - ﬁqn /pul | i ng uﬁ%ﬁﬂé f?s‘gnyﬂ’ %ﬁ\é%szg’%g t%gegatl ve

pressure=in t %%ﬁﬁ??ﬁpgpgégeésI%?z%?Lﬁ?ﬁ%?a%ﬁﬁ$lbﬂr&?Fé@rmﬁﬁe By
di spl acenent swicedisid® Sowf tdiee Suctief Ao By n&yrb@ecapﬁ@}e afhebei ng

driven by an g this respect rther  oposed that,
possibly in adi iéégT@@%hQ&Fggu at 3 éﬁ? t &tﬁégiP 8F8§§8FB i s
dependence orFQdie’Jfrréatsfmr@dleV@lc@hdmads thhagahgeoforhEhpropatsi on by neans
of the

15 Furthermore, in dependence on the measured force load,
influence can also be exerted on the rotational speed
and/or the direction of rotation of the brush 15

disposed in the suction space 3.

20 By means of an electrical coding in the attachment or
the suction nozzle 2, the connected vacuum cleaner 1
can detect which volume flow window is required for the
optimum cleaning result. For this purpose, the
attachment impresses an electrical detection signal on

25 the wvacuum cleaner 1. The module for the electrical
coding of the attachment is provided in Figure 3 with

the reference numeral 25.

The signal mway comprise a voltage, a current, a

30 resistance, a capacitance, a series of pulses or a
mixture of these components. The signal may also be
derived from a change of inductance. As a further
alternative, there is the possibility of a light signal
or brightness signal, for example by an LED being

35 disposed in the suction nozzle and a downstream 1light
guide to the control unit 23.




10 di spl acenent wheels 12 is automatically perfornmed. By swtching on the
el ectronotive drive for the displacenent wheels 12, the force | oad
occurring is reduced to a level that is tolerable for the user. 15
Furthernore, in dependence on the neasured force |oad, ian uence can al so
be exerted onydqe k% .ﬂp,aql speed and/or the directi 02 rotation of the
brush 15 disposé the suction space 3. 20 By meaR&T Fpﬁﬁoél/é’é?lzpéal
coding in the attachrrent or the suctionimozzle 2, the connected vacuum
cleaner I can detect which volune flow window is required for the optinmm
cl eani ng resull™ ge@meredi,s ghe poshimd hEloﬂtwaﬁdadmntahnbéeaaaé aprebeetri cal
detection siggak cl The duI e for the electrical
codi ng of the attgjgﬁ%n%rﬁ n?lsélgﬁ ded%%rgfglrEl % 98 wi eh “¥ie ?tf Sf"gﬁgg
nuneral 25. TRELY gR&FtA&AD c'@?ﬁﬂmb}@ aV‘vb‘Ilmageflcaﬂs;uram\t reguild@ed e$bst ance,

a capaci tanceppalslarnl edceiniPly TS e adgpdure of 4h ﬁ@rCQHﬁﬂfﬂ%”Ei wghe
si gnal may; al ?ﬁ‘ derived froma chan e of inductanhce
er & i

al ternative, SOt hehoRgi Pty §1 E'a"f | RgHRE LV §nBressLsy | Hht ﬁé@s
signal, for erasplienby spadeED heinge 3hnikspesedy | nné@@5§é|§§rl on n@ezkg and a

downstream | i ﬁBEver&“ q‘?l P ngocq{g rcfhtég\r/“(‘)—’\tnuﬁg)n?%/%ﬁf?%moﬁﬁovpb%anghﬁﬁae

PCT/EP2004/053274 - enera

narrower for fEAFEEL &%‘ﬁ#ﬂtrﬁﬁ %péim eEen theutppe tdfc m@eﬁtlomnby
certain maxi mimevol HTRehlagns, @@ dAWEred Lol PRk yeanang ghLhe
carpet. Lf higher. volume flows 5 and a ‘correspondi ngl'y her "negative
pressure it t éSp%ﬁE?WSHtsHQE’§1§ é|2e1§b§6’|r&91teéwlkﬁ@cé§§ale9<amm .ch however
will also lead to an increase in the pushing forces, unwanted by the user

- automatic o i of the,_al read i cated, , el ectronotively drivable
10 di spl acerre?ft?éw% > i §°% %]&?véﬁ‘l eth%rS‘é‘i'é’n?ﬂ‘eSp"l"ﬁ@ Br /S 131$8t at i ng

in the sucti ohespaéé Soc:aldealesx!tldge trsed e detectpeg, tie pypemeteear pet,
by paranetersSsuch as the rotational speed and/or the power
15 consumption of the electric motor 13 driving the brush
15 being recorded. Depending on the required accuracy,
the parameters must be measured while the brush 15 is
running freely and while it is in use on the floor 4.
In this way, a calibration of the system is
20 conceivable. The individual 1limit values for the
different floors are stored in a table of values 26 of
the respective attachment, which is stored in the

control wunit 23, whereby the vacuum cleaner 1 is

controlled.

25 |
A negative pressure measurement in the suction space 3
may also additionally serve for detection and as a
further auxiliary variable for regulating the
resistance to pushing.

30

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

c¢laims of the present application.




such as the rotational speed and/or the power 15 consunption of the
electric notor 13 driving the brush 15 being recorded. Depending on the
required accuracy, the paraneters nust be nmeasured while the brush 15 is
running freely and while it is in use on the floor 4. In this way, a

cal i bration ofot kS 20 conceivable. The indiyidual limt_values
for the di fferegtgofg?’ggr?ghére stored in a table of vatd §P§%°‘6'?65?%'é4
respective attachnment, which is stored-imsthe control unit 23, whereby the
vacuum cleaner_ 1 is controlled. 25 A negative pressure neasurenent in the
suction spaceC%AI‘H%y al so additionally serve for detection and as a

further auxiliary variable for regulating the resistance to pushing, 30
Al'l discl ose feabt?ures are_(in thenselves) pertinent to the invention. The
di scl osure coht entSof°?he fssoORRTA ML omsany VR§UBR or flgadetunetitls ( copy
of the prior apptematisingi s alsedienebnd3aQr pqrat edyi ngfiutl o35 4t he

di scl osurg of the, écg#ngnbeincl udi 3@?% .the purpose of_ incorporating
features of these docunents in -¢PaPh® e MEAPP i CRAWE WD
2005/ 087074 PCT/ EPZ0049053274ven - mafnel AchMBat inkktshatkJai i epasdd g
vacuum cl eaner (1)p € rdsd FQn zzl 2)., suction air, 5 vol unme
fl ow bei ng produced i%g}t)héfdvﬂ;%urﬁmﬁg%%%er@ﬁ %néimtaor-g%ﬁ%er]foﬁgm%ﬁt
creating a negat i¥EPresetcd thet ieagweni shlamneat e (02) , iandlisdlorasl | oad
that occurs when(dgwerarelubyClraneind 1inkyod splachdy) (opgrat,ed, by pushi ng
and/ or pyhling), iq,pdc reesul ts 10 in,the, user experiencing a resistance to
pushing of pul | iRy, “Bei K- heskRT BHENChRP a8t EPFiE¢aRR St k&t PUghinde®t when
it is being operatdding pushimg, mebsuredst dlerdasdstanteihochihe  pushi ng of

the vacuum least when it is being operated by pushing, at
least the resistance to the pushing of the vacuum
cleaner (1) is automatically influenced in

15 dependence on a measured force load.

2. Method according to Claim 1 or in particular
according thereto, characterized 1in that the
influence takes place by changing the negative

20 Pressure in the suction nozzle (2).

3. Method according to one or more of the preceding
claims or in particular according thereto,
characterized in that the force load is measured in

25 the region of an actuating shank.

4. Method according to one or more of the preceding
claims or in particular according thereto,
characterized in that the force load is measured in

30 the suction nozzle (2).

5. Method according to one or more of the preceding
claims or in particular according thereto,
characterized in that the force load is measured in

35 the region of a point providing a joint (9) between

the vacuum cleaner (1) and the suction nozzle {2).



‘cleaner (1) is automatically influenced in 15 dependence on a neasured
force load. 2. Method according to Claiml or in particular according
thereto, characterized in that the influence takes place by changing the
negative 20 pressure in the suction nozzle (2). 3. Method according to one
or nore of th I i ainms or in particular according thereto,
characteri zedﬁogzﬁﬁyoﬁeoﬂjrce | oad i s measured in PZS/ERE004yi0G3201 an
actuating shank. 4. Method according ta epe or nore of the preceding
claims or in particular according thereto, characterized in that the force
| 0ad is measufed MAthaa thecondlngn tazshe, GB) mre MG ACE0LEAG [0 one
or nore of the prggggﬂ'&n@g c&ai ® or irtl_.parti cul ar accordi ng ereto,
characterized in that the Torce | oBd ¢ RedSur &FTFENG hetheyeba, of aa
poi nt providing arP6RAEN1S) brusben(1she vasuuneah eaner drklveandgheguction
nozzle (2). WO 2082£8879%4 R 74 -.20 6. Method according to
one or m)rgﬁ of th(i recg%i n&g%rfz%%?%ﬁ T4 it BPe aTUGF4PRgTPREL8t 0, a
rot at abl e brush ( %?'tﬁ TRAY SBE Z@S Vidh hrtarthe| povet ccomsampbébngof
di sposed in the stbéi anrusizzhetbr( 2)13)chagacter &”'éh%ltdéi L FPVES

n a o th& force

consunption of the b n tor. (13) is evaluate itron
| oad. 7. Method acc%rr{#%Sngogﬁe or nore of the preceding 10 clainms or in

particul ar according thereto, characterized in that the changing of the

negative pressurgetiscgardded- ip_proportion to th measured _.
conpressi,ye force nd’ or pomerﬁg{ﬁ pg? SF° the BIFsh fbt & 1Brecedbngod

according'to one Or*Hdfe oPTthelprededimiculini neaccordiparti ebasto,

according theret cchaxhiaeasigedzed ivhdlchalnd henghgnging «Of e, negative
Pressure 1is carried out in proportion to the
measured compressive force and/or power output of
the brush motor.

15
8. Method according to one or more of the preceding
claims or in particular according thereto,
characterized in that the changing of the negative
pressure is carried out in disproportion, upward or
20 downward, to the measured compressive force and/or
power output of the brush motor.
9. Method according to one or more of the preceding
claims or in particular according thereto,
25 Characterized in that the vacuum cleaner (1) has

its own displacement drive for propulsion.

10. Method according to one or more of the preceding
claims or in particular according thereto,

30 characterized in that changing of the propulsion is
possibly automatically performed in addition to

changing of the negative pressure.

11. Method according to one or more of the preceding
35 claims or in particular according thereto,
characterized in that the changing of the negative

bPressure is carried out by means of varying a




pressure is carried out in disproportion, upward or 20 downward, to the
nmeasur ed conpressive force and/or power output of the brush notor. 9.
Met-hod according to one or nore of the preceding clains or in particular
according thereto, 25 characterized in that the vacuumcl eaner (1) has its

own di spl acemgid o@oisv@ gf@7 4or opul sion. 10. Method according to one or nore
of ‘the preceding cl zﬁ?’m; or in particular according PHE/@'P 0044053274

characterized in that changing of the praaulsion is possibly automatically
performed in addition to changing of the negative pressure. 11. Method
according to one SFCAPLAryT BHe progredimyg @%)cl andy car ichap@yfitigC Uk ak
according theretoroehakaaher isgRdd B4 haatfe{l{'l%m%{kg i.hg of the negative

pressure is carried out by neans of varying a 05/ 087074
PCT/ EP2004/ 053274 - 21 secondary air opening (24) and/or changing the

rotational sp&ed oMeahban dometdefg 3 Jvet hod ascar g0 @Egc&ﬁi re of
h

the preceding 5 EELQELHE oroi:n particul ar according thereto, aracteri zed

in that the changrng of th8 negdfi veP3plesSdpE i s2eaprrdadout thyratans of

varying a sucti oﬁhéﬁaﬂherizzg)ssi-rsetéhhbpthé_o Chalnlg'\.{ﬁ@glt_m Ctle%lnﬁégé&)_ve .

conprising a suctjp8sBQE&! e n n.inpeller driv a. notor for

producing a suction air vol urrec??ow,eabyg%i ch a™TEgSt i \?gn E%‘Egéf}ge #s

produced in the stettdbPneRaneef2rrogs-lsectdomeasuring device (17) being

provided in the 15 vacuum cl eaner (1), for exanple a vacuum cl eaner shank

(19), forlodetfgm' ing. a fgrce Ioagl that results in the user experiencing a

resistance to - pushrng of *BeFFFng! L WnFeRPELSivase sRCpdsh mpamde (2)

det erni nes a conprrdsavéEahorimge Char agtevéAeHyi B W dNatesdt Heaghc]

resi stance to pusfing,ds putQmatical |y ipfluenced i n dependence on the

force load recorded o . QB voaum% QEOW, %nr whic a negative
pressure 1s produced in the suction nozzle (2), a
force measuring device (17) being provided in the

15 vacuum cleaner (1), for example a wvacuum cleaner
shank (19), for detexrmining a force 1load that
results in the user experiencing a resistance to
pushing or pulling, which at least in pushing mode
determines a compressive force, characterized in
20 that at least the resistance to pushing 1is

automatically influenced in dependence on the force

load recorded.

14. Vacuum cleaner according to Claim 13 or in

25 particular according thereto, characterized in that

the influence takes place by changing the negative
pressure in the suction nozzle (2).

15. Vacuum cleaner according to one or either of Claims
30 13 and 14 or in particular according thereto,
characterized in that the force measuring device

(17) is disposed in the suction nozzle (2).

16. Vacuum cleaner according to one or more of Claims
35 I3 to 15 or in particular according thereto,
characterized in that the suction nozzle (2) is

part of an attachment.



14. Vacuum cl eaner according to Claim113 or in 25 particular according
thereto, characterized in that the influence takes place by changing the
negative pressure in the suction nozzle (2). 15. Vacuum cl eaner accordi ng
to one or either of clains 30 13 and 14 or in particular according

thereto, chargstegizpglsdz4hat the force nmeasuring ﬂfé‘fg&fpz“"]’*yf’gﬁﬂ sposed
inid to one or

in-the suction nozzle (2). 16. Vacuum cl eaner accor nor e of
Claims 35 13 to 15 or in particular accamrding thereto, characterized in
that the suction nozzle (2) is part of an attachment. VTO 2005/087074

PCT/' EP2004/ 0- 93274 - 22 17. Vacuum cl eaner according to one or nore of

Claims 13 taA6 Wicin PaLthfdkan Residioebhenet r & ae%erdal Ghd N that
the attachnent or, the vacuum 5 cl eaner ( has a joint shell and the force

measuring devi ce 717) s #f spBedifn PREGIGHIAT sREI9OTdigT V4ARKATE eaner
according to one drarmreenfzdd ai#sthi® Ihd Oadfa@hmémk P8kt i@l aracasgor di ng
thereto, gharacteri in at e vacuum.cl eaner _(1) h Lts o

di spl acengnt dri \e}{el % or ]_'lpro{) | si%gns. 19. V3&Him C??j&’} er aﬁ@ioﬂz&]ieng J‘%A%Céene or
more of Clains ISaBinindggdeviioe pditilculiar dieppdidg fherdt®, joint
characterized in diaty changi ng of the propulsion is possibly automatically

performed in addition to changing of the negative pressure. 20 20. Vacuum
cl eaner according to one or nore of Clainms 13 to 19 or in particular

accordi ng t hereet ajacuihar atéghézedcebrihalg the shan@imnmefe t Be regatiyve
pressure, s achi eved by changing the rotational speed aof the fan inpeller.
25 21. Vcla{):uum cl g\énert%cc{(}?di%]é t B onBAGF L8 0f AECAENI13 W ERE Dr i n
particul ar accor ditbvgadiemwitasd thardodter ithed vachlmt dlkarelkangi hg efs t he

negative its own displacement drive for propulsion.

19. Vacuum cleaner according to one or more of Claims

15 13 to 18 or in particular according thereto,
characterized in that changing of .the propulsion is
possibly automatically performed in addition to

changing of the negative pressure.

20 20. Vacuum cleaner according to one or more of Claims
13 to 19 or idin particular according thereto,
characterized in that the changing of the negative
pressure 1is achieved by changing the rotational
speed of the fan impeller.

25
21. Vacuum cleaner according to one or more of Claims
13 to 20 or in particular according thereto,
characterized in that the changing of the negative
pressure is carried out by means of varying a
30 secondary air opening (24).
22. Vacuum cleaner according to one or more of Claims
13 to 21 or in particular according thereto,
characterized in that the changing of the negative
35 pressure takes place by means of wvarying a suction

channel cross-section.



pressure is carried out by neans of varying a 30 secondary air opening
(24). 22. Vacuum cl eaner according to one or nore of Cainms 13 to 21 or in
particul ar according thereto, <characterized in that the changing of the
negative 35 pressure takes place by neans of varying a suction channel

cross-secti onwo\Ven360bs68%@74 PCT/ EP2004/ 053274 - ZQC??CP%gﬁgyy§3§+ganer

according to one or nore of Clains 13 to 22 or in par u according
thereto, <characterized in that the forcg3nmeasuring device (17) conprises
a strain gage,(22). 24. Vacuum cl eaner _according to one or nore of C ains
13 to 23 or i1 pafifeitar l8edstdiarrending oto ogr aet emored dfn Clmims he

force neasuring deviceo (232) wmriiﬁe%@gi@ﬂ%rseworéﬂlg%.tﬁ/@{:

cl eaner accordi Ng.t .9, 90€_ OF rrgre. of %‘ltaai ms, 13 to 24 or in particular
according thereto, - characterfzed® i ithat tohe T3S REaSUriRg disTEee (17)
conprises a capaclifvecempsbses 18 26ralacgagecleaner according to one or
nore of Csains 13 to 25 or in particular according thereto, characterized
in that the force neasuring device (17) conprises a piezoresistive sensor.
20 27. Vacuumti eI UBcESPANEE taramsliory nbeeocok ©mi merel®ft CCRGims in

particul ar according tdergso, orchapactRriczed iy t %aéﬁlﬁ[ﬁé’r CEhdRASYT | NG

device (17) conprises a Faraday sensor. 25 28. Vacuum cl eaner according to
one or more of CAMECUS 189718 Hhapartieulf@rcaccorarhginferdttice
characterized in {¥at ¢cdmpfiece aebstte Ngeeyice (17) conprises a pressure
sensor (2@). 30
25. Vacuum cleaner according to one or more of Claims
13 to 24 or in particular according thereto,
characterized in that the force measuring device
(17) comprises a capacitive sensor.
15
26. Vacuum c¢leaner according to one or more of Claims
13 to 25 or in particular according thereto,
characterized in that the force measuring device
(17) comprises a piezoresistive sensor.
20
27. Vacuum cleaner according to one or more of Claims
13 to 26 or in particular according thereto,
characterized in that the force measuring device
(17} comprises a Faraday sensor.
25
28. Vacuum cleaner according to one or more of Claims
13 to 27 or in particular according thereto,
characterized in that the force measuring device
(17) comprises a pressure sensor (20).
30
29. Vacuum cleaner according to one or more of Claims
13 to 28 or in particular according thereto,
characterized in that the force measuring device
(17) comprises a spring-deflection system (21) with
35 limit switches.



29. Vacuum cl eaner according to one or nore of Clains 13 to 28 or in
particul ar according thereto, <characterized in that the force neasuring
device (17) conprises a spring-deflection system (21) with 35 1imt

swi tches. WD 2005/ 087074 PCT/ EP2004/ 053274 - 24 30. Vacuum cl eaner

accordi ng toweqs - Claims 13 to 29 or in I
A 'ﬁ i /E%lﬁgad:}l/%%%%o%prl ses

thereto, characterized in that the force neasuring déevice

a continuously operating signal 5 transtdtter. 31. Vacuum cl eaner
according to_one_or nore of Clains 13 to 30 or in particular according
thereto, chalactV&C@y ¢heapar, scscadding ore t oneherl Onaorppés s for ce,

the power consumuisi omcof 2o moer 4413 é@@m%a&hea%g%%ﬁlﬂfg a dihld g brush

(15) located in rhh ct| 9N ozzl etlga% is evaluate

rac erlze in the force measuring device

(17) comprises a continuocusly operating signal
5 transmitter.

31. Vacuum cleaner according to one or more of Claims
13 to 30 or in particular according thereto,
characterized in that, in addition to the
10 - compressive force, the power consumption of a motor
{13)and/or the speed of a rotating brush (15)

located in the suction nozzle (2) is evaluated.



