1 Method 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 nmethod for operating a vacuum cl eaner conprising a
suction nozzle, a suction air volume flow being produced in the vacuum

cleaner in a notor-driven manner, creating a negative pressure in the
suction nozzle, and a force |load that 10 occurs when the vacuum cl eaner is

di spl aced (operated by pushing and/ or puIJI ing), and results in the user

experiencing a resistance to pushing or pulling, being neasured. 15 A
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nozzl e, is seAs®kland, dependent on this 20 direction, the effective
negative pressure is varied. This solution results fromthe finding that,
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pressure prevaiSs JH4Helon ege batof tihe Fiueti AmsORERIENG: QS NesPeoHdi gyt 0
the 25 floor beehetcrRaned, and,hhis-Ngdati pressure itself alone results
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measured.

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 sensged and, dependent on this

20 direction, the effective negative pressure ig 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.
As a result of the actuation of the suction nozzle by
the wuser, generally by using 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 in dependence on the

direction of movement of the suction nozzle.



- 2 Inviewof 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
being provided that, at |east when it is being operated by pushing, at

| east the resistance to the pushing of the vacuum cl eaner is 10
automatically influenced in dependence on A measured force |oad. According
to the invention, a constant check is kept on the force |oad, the
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an appropri ateyshing being influenced in dependence on the value
recorded, which results in a positive effect for the

15  user. Therefore, depending on the underlying surface
and possibly also on the combination of equipment, an
appropriate volume flow window is automatically get, 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. It 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,
choosing 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



constant force load for the user with a cleaning result that is optinum
wWth respect in particular to the 3 wunderlying surface. This proves to be
advant ageous in particular to the extent that, for carpet cleaning,
depending on the type of carpet, only certain maxi rum volune flows are
required in order to clean the carpet 5 optimally. Higher volune flows
woul d only produce higher pushing or pulling forces, unwanted by the user.
The constant, automatic measurenent of theg force load allows a constant
adaptation of the cleaning performance and the force |oad to be achieved,
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load in the re@i Ofser on the suction nozzle, for example via the
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 cage of hand-

held vacuum cleaners, or the suction tube in the casge

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 guction

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 of suction nozzles



of a joint between the vacuum cl eaner and the suction 35 nozzle as well as
at other locations that are influenced by force in the region of the
vacuum cl eaner or suction nozzle. In the case of suction nozzles - 4

whi ch 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 notor is evaluated in addition to the force load. As a result, 5
short-term sudden changes in the pushing Eorce, caused primarily by the
fl oor covering changing, can be detected quickly and reliably. The notor
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not the absolute value of the motor current but rather
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 1is 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 propulgion 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 consegquently 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, the resistance to pushing and or pulling can be

regul ated to a | evel appropriate for the wuser by activation of the

di spl acenent drive. This nmay 35 involve for exanple the displacenent drive
only being sw tched on in pushing node. The changing of the negative
pressure to influence the resistance to - 5 Pushing and/or the resistance
to pulling is carried out nore preferably by neans of varying a secondary

air opening and/or changing the rotatiogag speed of a fan inpeller. A
secondary air opening, the opening cross 5 section of which is changed to a
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negative pressure may also take place by regulating the

15 suction output Cross-gection, 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 also use parameters

additionally for regulating the resistance to pushing.

The invention also relategs Lo 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



30 sensors, such as for exanple negative pressure sensors etc., which can
possi bly al so use paraneters additionally for regulating the resistance to
pushing. The invention also relates to a vacuum cl eaner 35 conprising a
suction nozzle and a fan inpeller driven by a notor for producing a
suction air volume flow, by which a negative pressure is produced in the
suction - 6 nozzle, a force neasuring device being provided in the vacuum
cl eaner, for exanple a vacuum cl eaner shaqg,mfor determning a force | oad
that results in the user experiencing a resistance to pushing or pulling,

whi ch 5 at | eastzzhe pushimg-ddge: gt 1N onpr.essive force. A vacuum
cl eaner of thevgqéﬁwi ;guestion is f%%%nagygﬁgvﬁﬁafﬁb6§T§wﬂ§?§n%ﬁtFﬁﬁbd at
t he begi nni ng. at doclitEht d&cTHEPLE \Paciarneh eaheanahi shahks fsensor
nmeans whi ch reé¥pornimiahe a espeotd velshd ealyign 1Q Rfr dpvenent. (f orwar d,
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order to make faremcuumzcl €apglhml pe., n question easier to .
operate, it iﬁnv%rnopgsed t hat tSCI%aa}sﬂti&teh%%r g%}?%tgﬁ?? t b pEiShg 9% is
aut omati cal |y 1 nfluencdd A agg@ﬁﬁéﬁcéﬁbn et foned akoathe does tieghing .
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25 that the user al ways obtains a cleaning Tes
t he unﬁ%??%?ﬁﬁ BUCPEYEe ad tihe ati sttase dnesheotreigichease t he

r espect to
pushing forcethensecedsar i hyzzTbe i95sg8senQknt-be 4 veption is the -
movement recorded. In order to make a vacuum cleaner

15 of the type in question easier to operate, it ig
proposed that at least the resistance ‘to pushing is
automatically influenced in dependence on the force
load recordedqd. 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 pesitive effect on the
user. Therefore, depending on the underlying surface
and possibly also on the combination of eqguipment, 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



recordi ng of the pushing force of the suction nozzle 30 and the feedback to
suitabl e devices for adapting the resistance to pushing. At |east when the
vacuum cleaner is being operated by pushing, this involves neasuring the
force load and | eveling out the resistance to pushing. It is further
preferred for the 35 force |oad to be neasured both during operation by
pushi ng and by pulling and, as a consequence of this, regulating the

resi stance to pushing and pulling to an - ; approximately equal level. In
this respect, it is further proposed that the influence is brought about
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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 bhe
cleaned but also further parameters for the wvariation,
such as for example the type and operating state of the
20 suction nozzle and/or the compressive load exerted by
the wuser 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 suction tube in the case
30 of a floor-supported vacuum 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 sgerves as an input
gsignal for a control system, which for example
35 influences the negative pressure at the suction nozzle
in such a way that the pushing force corresponds to a

predetermined setpoint. As an alternative or in



| ocated in the force flow chain, for exanple between the handle of the
vacuum cl eaner in the case of hand- held vacuum cl eaners, or the suction
tube in the case 30 of a floor-supported vacuum cl eaner, and the suction
nozzle. This force sensor registers the pushing force both during
operation by pulling and during operation by pushing. The neasured
vari abl e serves as an input signal for a control system which for exanple
35 influences the negative pressure at the suction nozzle in such a way
that the pushing force corresponds to a ~pfedeternined setpoint. As an
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ng\tj/)vi €h an i ner agégenéjgra%slsv%re

cl eani ng perfgrngace 20_consequent g
pressure, the resisﬁgﬁg%dtgﬁmxﬁﬂ:%}%FﬁgéﬁrbﬁPPingpwaﬁdb@nwﬁgwaﬂ%xﬁ,to a
e.

| evel appr opr¥@t &li%or meReurser bympctiwaticonsefcet he dicsphagenent, driy
i ng smﬁté%ed on

rEis may invobvevi@saexamye the di§gkﬁggﬁenglgghg% Onﬁgsbellts own
displacement drive for propulsion, 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 increased cleaning performance, and

20 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 involve for example

the displacement drive only being switched on in

25 pushing mode. The changing of the negative pressure to
influence the resistance to pushing and/or the
registance 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 force load, may be
correspondingly provided in the suction nozzle. As an
alternative or else 1in 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



25 pushi ng node. The changi ng of the negative pressure to influence the
resi stance to pushing and/or the resistance to pulling is carried out nore
preferably by nmeans of varying the secondary air opening and/or changing
the rotational speed of a fan inpeller. A 30 secondary air opening, the
openi ng cross section of which is changed to a greater or |esser extent
dependi ng on the neasured force | oad, may be correspondingly provided in

t he suction nozzle. As an alternative or else in conbination with this,

t he 35 changi ng of the negative pressure"nﬁy"also take place in dependence

on the measuredsf arge d rical. contro] of. the notor power output
or rotational .Eﬁgeed - Ifgﬁ o?ngiefgénlp%%rfgé’ﬁlé}g pF%ﬂuﬁ%Jt% 46t i Gnl e
volume flow. Kgi ng" A4 He nefatinee nugegsivre prysahse hake aiplacefor
exanpl e by conpratbki mgra i rd £l apgi : tion line to_vary the

di anet er of thﬁu&&ﬂgn l,n aegﬁﬁurth%r cggfkgggg%?ghI%PG%%e%yE%EF dﬁlégﬁﬁple,
changing of the negat Ve pressirEY sthiehflesmatey cHanghag e . di stance
between thé botenkhef thefsgatrbonomozzheansl e Ypderhybag swﬂgﬁgaﬁé)be
cl eaned. The rpasuyfgnent agivéhgu&gﬁg%ftakesﬁg{ape primarily’‘int
direction of 10, the shank of suctiGih tibe St Fihi%7 9% PHe Fpriginge the

direction. It TPSLAReE chréepeablhe obpaswr e andhaseuctied 0n6expar alde!
t hat woul d be

the floor by rmBansuffieal6¢aQvelsi O T n ;on
suitable as %5£i2? Fg?n?s are the Eﬁagﬁio?#gﬁgggreaﬁg? PREeHE Ps¢ase
of a hand- hel d vactiunt 2f €8néf ethe it i BHimabéln int Héecaderettaon of
f1 oor - suppdrt &dhevasbankcl@anencttibe piese, peM ding 4, @iy %Egakggﬁ
e t he

attachment, the. coypldng int. with respect. to the vacuum cl eaner
connector to fhe vacﬁﬁn1c?gaﬁ§' iS%I§8 SPIiPML S F¢ heeaspashnerd 26=or i n

the suction nb2#l e fite i spantllehcedoby ther cerlodhe Hor cadmmasuréng gdevi ce
ngcgoﬁprlse aoﬁbé&gﬂo&QQG-Thétmé§nah%%ﬁ%hkﬁﬂ§aéﬁggl%oﬁ?gcﬁkyagﬁft;giea
as measuring points are the shank of the cleaner in the
15 case 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

to

point with respect to the vacuum cleaner, 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 nay comprise a strain gage.
It 1is 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
operating 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



sensor, a capacitive sensor, a piezoresistive sensor, a Faraday sensor or

el se a pressure sensor to be 25 provided. The force neasuring device my

al so conprise a spring-deflection systemwith |imt switches. In a

further alternative configuration, it is provided that the force neasuring
device conprises a continuously operating signal transmtter. In addition,
a 30 conbination of the different force neasuring devices is also

concei vabl e. The force neasurenent can the&efore take place by neans of a
strain gage disposed on a plastic part'o& the joint shell. As an

alternative, &hgh@r nRasut enen s_place on a netal plate 35 which
is inserted in a 5{as?§5 part. In %o%%?%a?'5%“3Mtt%t§ﬁ¥*?ﬁé%e st erent
in the main fGYE&ESM oy ameaBEondar yaf opebehtdmmatyrpossikbky aksol beiused,

for 10 exaﬁpb®ih¢hﬁea@$(Hdiiﬂfﬁﬁaﬁpﬁiﬂg-méaﬁerb&ghgﬁyggﬁfiﬂg fd€{§g1by
means of a potentioneter track or Iimt ~switches or "additiona ?y y neans
of optical resolution FEP&FIY3Edifcei valt e CaRaHTdCa | vieRePBornamy e 5

di sposed for @iappbedbefawerxangilet i bataeBACCS Ok uwatd o heoahkcdugt .add an

opti cal sensognkLs provi for . force measurenent, it jis used.to nmeasure
the changing _of fﬁgplggﬁ?'intégsilﬁ Sgﬁﬁﬁ?jre??ﬂ%?Fvéi?nBEQVldBQtéEPfon of

the defl ecti oh®BFet RéaFSEmaNt al b 1@ pessibke byeamans ohea changing

spring-defl ecoEontayst gmdut t hen£QE M of %&;GQQQQtr%ngQ%Wﬁ%% a jpiece

provi ding a jBégt and the chassis. A Certain nonent or TOfce can be'’

appl i ed by meah e%?lgﬁri%gs,tBEpo@?ﬁéeFﬁéoﬁsePfs tigs hifmy deor des BHis

change ofiOdefpestilhe cap bealth: cof r @sperdindglde didariipgal ede ohn 1adGiHd on to
consunption of a notor ~_and/or the speed

of 2 Totati ng Trsht | Rator L ie SSGETFbnAndaAE My B4I LUl Gaveanti
connection wdH &hieh @raaehirent sBorceutaion mezates chaviEsgea caipebe20
brush, it iSaﬁpﬁléﬁ“”ﬁthmQ£H¥id%fth%@fMﬁgéfiFggﬁgéghg the user's
pushing force. This change of deflection can be
15 correspondingly interrogated. In addition te the
compressive force, the power consumption of a motor
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 wmakes it
posgible to dispense with such a parking switch. The
force measuring device detects the position of rest,
since no pushing or pulling load occurs in this
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



swi tch, by neans of which at |east the drive notor of the brush can be
switched off when the vacuumcleaner is at a standstill, in spite of the
suction blower notor running, so as to spare the floor covering. The 25
configuration according to the invention nakes it possible to dispense

wi th such a parking switch. The force neasuring device detects the
position of rest, since no pushing or pulling load occurs in this
position. As a consequence, the rotating hrush is 30 automatically sw tched

off. In general, this parking position'c f al so be used for carrying out a
bal ancing of theusyst:em The PaLki si,tihon is . detected and eyal uated,
the weight of the vacyum cl eaner Oggﬁﬁg,bg%HgSSUE?FOHEQ%bé%EH&7 ehe
suction hose tHAATES bR2¥S1the BEEENIANGozA etbe o teheat t Achaentnd

serving as a tarermeicghtthdalfaremng kseal §(9t§9§§%blb%4%a }énotﬁéo defi ne(cji
value fromthe neasure

position of r |} as. by formng a nean - 1 :
val ues for th?éfl})tfls\/\?al\r,%%nglt ac%%?‘acgré\%l 1Epegétditigonl t Koeget-ect &Y
force and °retifd¥as the f lkgor , phheicotlatilng baashncafealiso benacontppl | ed

W th respect h@dd:Siff atfo e .5 proves to be particularly,
advant ageous t hat tﬁggreco?g%ﬁgg%f ?%iﬁ%%gﬁf%vPﬁ@FPF@qnﬁﬁﬁﬂ%RP%%rF%bles
is not absol Y y2RECAYESEY. PECPESRust reqlir e f gustcharged reid hfsespect

to a system zehangeisnt wiehbere gt ded,angd d.,Jd.n a%@iﬁtggitﬁt s

connected 10 ¥g%%%gl%lean§r can al sq detect means of a
coding in the attachiment"or tH8®EGEFi on #Bzz#@dikien. vothee ¢ooveniedow is
requi red fr vheuuppt ichenrsieantcag residd . Bycaeans amkQhat i ng brysh in
the suction ngzzhe,ithe t - carpef, can_al so be 15 detected. Therefore,
the speed of the bfﬁs% an? éﬁgca?%etgh?heaﬁ HEPTEBhs uht | BRS of SRl on
respective motoFZler Wiiseh t Folwewr 6Sfiowhewbnilowl eiss carohd usPdfas the

parameters. |aopoiden EQe@ﬁHh@V%éHdﬁt?Ccﬁ§a%%€d§tg%sa rotating brush
in 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 gystem.
Similarly, hard floors can also be detected, as a
result of free running of the rotating brushesg, and the
appropriate setting made. The individual limit values

25 for the different floors are stored for example in a
table of wvalues in the respective attachment and in
this way are used for controlling the wvacuum 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 c¢leaner which is easier to use. on  very

different underlying surfaces (carpets of different



respect, the paranmeters are neasured while the brush is 20 running freely
and while it is being used on the floor, thereby achieving a calibration
of the system Simlarly, hard floors can also be detected, as a result
of free running of the rotating brushes, and the appropriate setting mde.
The individual Iimt values 25 for the different floors are stored for
exanple in a table of values in the respective attachnent and in this way

are used for controlling the vacuum cl egn?%. _ Apart fromfully automatic
operation for regulating the resistance pushi ng wi t hout user
intervention, dh£antes] 8t hagdef sethjnd. iS.al so possible. In_this
case, the pushi ngkforce be presgjlggtgt)éd %dcsth%%rp‘ggg?ﬁr@aﬂﬁﬁl ffat ed
variabl e. Adapt-atToR F%}%a%shnn@ws&w tondi phiddent useie ,gr@hpSebtyhe
elderly or fraixtlenthsoe omigsl d hesef oh@apl%@flghe ﬁq;nl@é%qgl EQ

sol uti on accorgdi i nvent i ovi d vacuum cl eaner
easier to useli‘:)(Eil gz égo Fog ‘?feFer?thl}r‘fjé'éﬁq ﬁ% %ﬂ?f&éé%” (%’araﬁét%u’é@m@tftfierent
- 12 denstti éém‘-é'rlqiiard fFltadirIE)rmcbm sa&t|mpﬁé@rm@%€tﬁa&atﬁ%r¥eﬁ

const ant |n pu&@l ¥ R uld §- gog;lg }Q’g@r ebY1 furtg\%‘rbecr%o#e Sr% n%xhgtéarngy an

meani ngf ul nht at i on of the Shl ng Fee retsch
automatic 5 fHR¥PIGARL FHF‘FH@@‘%&K@ an iHel r ecte | déntspecasi omefsuthegf| oor

coverings is senserwablsudly apaEsrOfe &l Sid qgegggy§écglre%%r aeters or. t he
use of special, geasqﬂyl ncq% sensors, suchas for~ exa negative pressure
par

sensors etc., Wwhich nBEEF E‘echrYSpo%%‘i]bP?sfd@]ﬂ’i oﬁ@@#i]lénéélfko Hleso

derived fér rlé*gwﬂ‘arimgdt fierr esigstlancied @ HUSHNGE tadhe tHVSRHPAgL S
explained in nore detail below on the basis of the acconpanyi ng” draw ngs,

which nerely _represent exenplary enbodi nents and in which: 15 Figure 1
shows a vacuuth| PAReRtAERoAE ngdaited | ivembiendevaplli Beagwa cHUaiHonN

nozzle in a basis of the accompanying drawings, which merely
represent exemplary embodiments and in which:
15
Figure 1 shows a vacuum 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 to 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 vacuumn 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 suction

space 3 which extends transversely in relation to the



perspective representation; 20 Figure 2 shows a schematic sectional
representation through a suction nozzle with an arrangenent of a nunber
of alternative or conbined force neasuring devices; 25 Figure 3 shows a
basic circuit diagramto explain the nethod according to the invention;
Figure 4 shows a sectional representation according to Figure 2, for a
further enbodinent. 30 Figure 1 firstly shows a vacuumcleaner 1 in the
form of a hand-held vacuum cl eaner, with which a suction nozzle 2 in the

formof an attachment is both electricallly and pneumatical |y associ at ed.
35 The suctionyozshe-2 has - usual way a suction space 3 which
extends transversely i% rglaf¥3%9§5 th -“T§€m€@§tonﬁFy difi'dct | ¥ of 18

movement (r, rPH°UNMPTY ¥ssberheednd tiedtine ertd utagi oncof ohhgosHesi on
sane, The

nozzle 2, beitrg dpr medmed t val- r entire wdth of.the
i ClalYer Ve SR em%lr?d Yhét?léﬂ? 4heo be

suction space H%pens¥into a suction opening 5 5 towa
cl eaned. From the 'suction®Yphte3SPREEe Jeemds iatsuat | anct thanogtn fagwhi ch

at the other éendcopers ot filder as tECREVENgag08Nect or 7, disposed toward
the rear of the 10 suction nozzle 2. Said receiving connector serves for

connecting the suction nozzle 2 to a suction tube 8 at the foot of the
vacuum cl eanef*?T Th&er eceickiing oconmect & THeras extdidd % i Nuidie;Syction

nozzle 2 for chhfnkndiy]dyal;cangyl agy, adaptation of the vacuum 15 cl eaner
1 to the suctjgn nozzle 2. &géociatedhﬁjgﬁj%%e gﬁgtf%%egiaéﬂﬂé ahbot He
suction opentng"5, *P&s FEXISFISF di spBéenogpst teamrahdthdowsstr edmte t he

cust omar y-0di reett banohomvenent (5aid0 dedeivihid S&MLNG.E! eMEL 1.
extendlnglﬁ”é%ﬁﬁ%c£9n§h%he suction nozzle 2 to a suction tube 8 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 nozgzle 2.

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

200 r'), is a sealing element 10, extending parallel 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 cleaning 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 raised.

30
Furthermore, in the rear region, remote from the
suction space 3, the suction nozzle 2 has displacenment
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



suction space 3, for exanple in the formof a strip of bristles or a
sealing lip. These sealing elenents 10 are adjustable in height in a known
manner. They are therefore |owered to seal the suction space 3 when 25

cl eaning hard floors, and thereby protrude beyond the bottom 11 of the
suction nozzle until they are alnbst in sealing contact wwth the floor 4
to be cleaned. Wen cleaning a carpet, on the other hand, the sealing
elenents 10 are raised. 30 Furthernore, in the rear region, renote fromthe
suction space 3, the suction nozzle 2 has spl acenent wheels 12. 35 In
the exenpl ary embedonentshrepresentegy.a b h,15 ich can be driven by
nmeans of an elec}ig% nnt%r 13e§integP§?ed£?ﬁsPhei%u Cﬁgﬁxio?fleaz,b¥%§h

di sposed in the® suctiforPspade medrhisnbradfyi swiidn mecsgs:cc beoshche
e

rol ler, which, sattgned sgente ab | y rvichh clespgShe t 9t e s Sucti gpal%eﬁi%e
in.the extent of the suction’space.

rotates about ap gﬁgsoglL ned in _
bristles of the brush’s ¥ profrdde ddRafifar d BegohdishéeBortformbel ofudthe
sucti on nozzl eldutPBHPt rhdesudoivonangenbagohd t @hact Lowiddh t he meghanigal
action of a brusdr pont he,cardet, Lo .be cleaned, .10 For producing the
suction air volqgg flow, a sqc%%oﬁﬁng&gr T bF Ot G KpoSed TR B1E
vacuum cleanef*1? THEsTRENGPIRAd @dthen npel hebrumot o epiesent-pdramy, nore

speci fical ly) bebychmansd of which a negative pressure can be produced in
the suction 15 opening 5 of the suction nozzle 2. In order to regulate the
force |l oad occurring when the vacuumcleaner 1 is displaced during its
operationt{ opéat edrbylupdisiyi ngcha t heudifeati ofiof the ad owsn R0 and/ or
operated b b | Ayt e, dir i.on of the rowr' - resulting’in the
uger oy Y PéddtN@d M1t A TRGE 0 1J Ig éﬁsposed in the gacuum
periencing a .

cleaner 1. This motor has a fan impeller (not
represented 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 regulate the force load occurring when the
vacuum cleaner 1 is 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
arrow 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
is 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 As 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



resistance to pushing or pulling - in such a way that on the one hand the
pul I'i ng/ pushing forces lie in a range that is confortable for the user and
on the other 25 hand optinum cl eaning of the floor to be treated is stil
ensured, an active nmeasurenment of the force load is provided, and an

i nfluence derived fromit on the resistance to pushing. The draw ngs only
show a selection of possible force neasuring devices 17. 30 For instance,

such a force nmeasuring device 17 may be _ qL posed in the region of the
vacuum cl eaner shank 19, provided wth a handle 18. The force neasuring

device 17 nmyspnihbi-Se€asethend GYQRT Y 1Pr SRR € 155030" S%gat?ghe@{shaonr
| e

alternative, a.foreg nea urin% device 17 nmay also be dispose
regi on of the suction tubé SPEFALIRG il Poski Branseikteve . i such sakddthe

formof a - 15*appiag-adepbeentapmeyatent2dcii th biftheSWotkeheS, 0oy ce
continuously qpesfatidgd-si-opal fransmiters, such as for exanple a

pot ent i oneg er téack. FﬁrthglngFESQE %r%eStﬁﬁéguﬁéﬁﬁuz%ylﬁeé § &PI4Strain
gage 22 in°th&r egrdnTrSCBLvViRg reowieritng coniteci bro Tcbscal sancenceivall e,
whi ch strainsgageiR2gh§e dbsposed i@ & 1V onnector 7 fornmed as a
pl astic part.f%&n%gialterna#iveh %h%g orcéﬁgﬁgﬁéE%g%%ﬁ¥l%%ycgpg8c Rke "pl ace
on a netal plate 1nhseft2dPiASERE pRasti c Asaran Aot tee neabar Enene nay

al so take pl adeaspuumenst ofmay SPIsH9-€dekdechi QPSyshem, Wakehqis ggﬁﬁosed
as an eccent{iG n. t articul ated receiving connector /7 and the
_ LG RGN, 1 §i1d &t r 9 .
suction nozzl e housing. A certain nomeRtrbr 15 force can be applied by
nmeans ofngrings, opposi ng the wuser's pushing force. This change of
deflection can WrLornesdendhogly At ery 992 .. The force neasuring device
17 may al so be provided in 20 the r€gion ofnggmﬂﬁaqﬁl?%em§ﬁ@Fi ndzzl e
2 that is pring-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 vacuum
cleaner 1 in dependence on the measured force load,
that 1is 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



i nfluenced by force. As schematically represented in Figure 3, the force

| oad val ues recorded by the force neasuring device 17 25 are preferably
recorded and eval uated both in pushing node in the direction of the arrowr
and in pulling node in the direction of the arrowr' by a control unit 23
di sposed in the suction nozzle 2. 30 This controls the resistance to
pushi ng of the vacuum cleaner 1 in dependence on the neasured force |oad,

that is by changing the negative pressure;ign_the suction nozzle 2 or in
the suction space 3. This changing of the negative pressure nay take place

by 35 changi ngthde suatdicronapaspeed @byt hel SCHEON Bl oves b@nggiaéﬁ i} the
vacuumcleanerva’llr f§ an aI%§£ﬂ9 ive or, else in conbinationwith this, the
negative pressure 1'm 16 the Sitti%on SdacEPEHRY aldo B& addist eIy ifBans
of varying a&etdelary- ai r Bpeni ngeldathohhecsketi oplanezzbe 2adlbisq
variation takesmlag by, @dapied nqj of the cross-sectian of the
secondary air 5 openingxgi,%?%? gf%g%|%%¥%ﬁ?%|f’e_é t r 5FFEY“PaAneP > As
an al ternali v&RiEl%e<tn doHbi padrBASwWiitth & hisd,idectrandimygl iofd t hennegat i ve

pressure nmay @ssoahakel pdacLridy ot Lokl ngha Rivoted {1ap 3%y tny
schematical l'y ., r?§entgd in g%gure,4, by nmeans of which changl ng of“ 10
the cross-sectionor % hat si&fi S Ihahrel PEeEaN e MathRréFed. LR t RERRDT e,

with respect ©v Figonerdlléhgngiag efiwdieed negakipve phessstgenmyiakhsoybe
achi eved by ra$ig 0k o415 | OMer] the,suction nozzle .2 or the nozzle
housi ng 31, Foriihig p&rpggth¥$%%9%o§ZIénhéﬂ%?%% @%,W i°Ch THITEY the
suction sighcetBeaschePE -g§cthenbr aéh tBeanduthéonsuchizonethanneta, isan be

di spl aced in anbeiveetical direction in  relation to a carriage 32 carrying
the 20 di spl acenent wheels 12. This di spl acenent, dependent on the force

measurenent, takes place in the exenplary
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 wmeans 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
25 of the force load achieving a constant adaptation of

the registance of the vacuum cleaner 1 to



enbodi mrent shown by neans 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 |oad exceeding a predeterni ned
threshold wvalue is recorded, the negative pressure is |owered by neans of

t he control. uphsh23g/ph&1d®@stanﬁhﬂeasg@eneﬂ; 3§a9y15 e ferce 1o ive
achieving a co? hrgdg %ron of . the resistance of The vacuumTl eaner

to 17 pushing |ng, E95y- VA iR he negative pressure in the
suction space 3. In a further configuration, the displacenent wheels 12 5

f th t | b tri
Totor . In Lhi o Foapaet. L i ST i PROr . DPopalb THAL~pBUETbl R 8adi i on
to the reg Iat?% 8fSPﬁelﬁebéF?%%l%résyﬁwekﬁn(Uﬂpﬁﬁbenoé bﬂltmﬁchﬁa&nwed

force | oad, changiang edfedie Prapebsi on By pRARS Rf %Qﬁzlolg'ﬁ
erfornmed. By smntchrn ectronDtrve

wheel s 12 is p A

drive for thqu} % =acené%F WHERTELRSY iRk #9rteiPBadockher infgUlaticaduced
to a level thali %h@ohegabhedﬂpréﬁmntﬁein Bepkuidcheiamse, the dependence on
the measured frfce | pads, LR n.al so_be xerte on the rotationa
speed ang/or he direction %b& afﬁgnto? PREPH ﬁ%ﬁnlgﬂ’dP§%B§e8 i hhehe
suction space q%WQﬁ%u%héﬁlénhﬂeﬁﬁrauabmeodca@lm1pémfe&maﬁhneap or

the suction n@x@ltﬁ:ﬁng he gonnagied vaclum.gheane afapedet ?%9: Wh'cﬁehl S

vol une f|OMIMAqg¥) IS, e urrgp for the Egtrrrumc%eanlng resu For
pur pose, the &d&s dn el Blerikarcdetdend omosiugmeingonis

reduced to a level that is tolerable for the user.

i5 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 vacuum cleaner 1. The module for the electrical
coding of the attachment is provided in Figure 3 with

the reference numeral 25.

The signal may 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 light

guide to the control unit 23.



25 the vacuum cl eaner 1. The nodule for the electrical coding of the
attachnment is provided in Figure 3 with the reference nuneral 25. The
signal may conprise a voltage, a current, a 30 resistance, a capacitance,
a series of pulses or a mxture of these conponents. The signal may al so
be derived froma change of inductance. As a further alternative, there
is the possibility of a light signal or brightness signal, for exanple by

an LED being 35 disposed in the suction nqQzzle and a downstream |ight
guide to the control. unit 23. - 18 |In géeneral, the vol une fIOM/mAndOM/can

be made narrowen gbEekrgar pet,Cl e on_the t of car
only certain nEX|%un1€o ungkflaﬁgﬂggg %%%ﬁl?g%gg%rca%pgﬁnéﬁgglQﬁﬁFﬁ 5 the
carpet. If highet ¢BFERE G/ TANd Be§@ﬁﬂé§90mmlﬁﬁq1twg@eofnegap@me

pressure in thenlguctdons SPaces:3imhe a%ghlyéelyld}%ce%s&ryr E Quever
rease in_the pushin forces, unwant e e user

will also |lea i
- autonat|C(£§§é&f%% 8 ea?ﬁggapfe§ iGTdiR& ed, I%I%%%?%ﬁn?P@éW? éﬁPV§bIe
10 d|spIacéneﬁF“%héeM?tmpﬂ§ﬁmmmmglyahhgwaﬂ m@@umﬂ@e Preshigsh 45 egtating
in the suction&hacs 3 $ap-al s us ecting the type of carpet,

by paraneters. such as t ecr ot gtl %%gl g’tg)esfegmte ‘or qu]% S HoWeY 15 cBRaGhpti on
of the el ectri %G 13ldriadsry fthedbrishanlGiseiguge ecor dek Pepkndiyng on

the required decoursagy, un&ﬂﬁtéaraﬁﬁtgﬁé mdst, be HﬁgéHéﬁgiwmqé%%¢}o§r8§h 15

iis in use on the

is running freely d
% b e%ﬁﬁﬁ’s 26“86ﬁ€§?9ableel'ﬁ?éﬁqmt\ﬁl‘tﬁﬂa{ ||<r1mw1ames

calibration o the Sys
for the ¥ifféientateoors atestiored ia @oﬁ@@h@aﬁieV%yeéxaﬁg the

respective attachment, which is stored in the control unit ‘wher eby the

vacuum cleaner 1 is controlled..25
The brush 15 rotating in the suction space 3 can also

be used for detecting the type of carpet, by parameters
such ag the rotaticnal 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 unit 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
associated/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

claims of the present application.



A negative pressure neasurenent in the suction space 3 may al so
additionally serve for detection and as a further auxiliary variable for
regul ating the resistance to pushingl9-30 Al disclosed features are (in
t hensel ves) pertinent to the invention. The disclosure content of the

associ at ed/ acconpanyi ng priority docunents (copy of the prior application)
is also hef é¢ncorporated in full 35 in the disclosure of the
application, 1ncluding for the purpose of incorporating features of these

docurent s {1 JELATE, Octhe pLssant applLoatlen, 1o A L pethod Tor

operating ‘a vacuum’l eaner
air volune flcowdsging:gpredusedtiiont heozaceum(2) eaner swchien notior -dri ve

manner, creati | S ih the ct, 0zz| ., and a
force | oad thg{aﬂL%lce(r:]??dmhv%lﬂg%eégggﬂﬁ%n&c}gaﬁég %fllla)wallug1 é‘lzlse%\n(f?edm (operat ed
by pusfing and/ gFPRI TRy HABNPEsUIAEEGINSE e DEERLAXFet &S a

resi stance toipusth@gsacti®npubdinDe heiyng dmasdrethrdd addit itgnt at | east
when it is b%iclg%r%pe&gtreld epushin at1 |_east tEg resi st ag%g tp the
pushing of th& Va&Gun’ cr8aner® (B8t n§ 14606 at i' &A1 135 i RIS E i n
dependence on (gremedsyr edy f gpreeé ingadandhar agtudrliized ;i natbatrashd tkb f orce

load s measurgd (i We SUSkion N027he L 2)es2oclRLROG ACCARAIN 40 the
features of the_ _precharacterizing clause of E]alml, characterized in
that fifie infl BEAdeNFakds Biadte I @ hngl g2 At 20N negat e Spr e8¥ire in t he
suction nozzl et(2)s tbeinyacupsrsteanesy (Puhamidg ids awrg splracenment

drive for propulsion_and ch in f. the propul sion possibly being

aut omat i cal | ygsg’rlfsgﬁﬁecﬁ i 2C | tgﬂbsﬁurf% %ﬁaﬁé?nb’%fiu{r‘h&%‘ﬁé“&%i ve ‘pressure.
being automatically influenced in dependence on &
measured force load, characterized in that the

15 force load is measured in the suction nozzle (2},

2. Method according to the features cof the
precharacterizing clause of Claim 1, characterized
in that the influence takes place by changing the

20 negative pressure in the suction nozzle (2), the
vacuum c¢leaner (1) having its own displacement
drive for propulsion and changing of the propulsion
possibly being automatically performed in addition
to changing of the negative pressure.

25

3. Method according to claim 1, characterized in that
the influence takes place by changing the negative

pressure in the suction nozzle {(2).

30 4. Method according to one of the preceding claims,
characterized in that the force load is measured in

the region of an actuating shank.

5. Method according to one of the claims 1 to 3,
35 characterized in that the force load is measured in
the suction nozzle (2).



25 3. Method according to claim1, characterized in that the influence

t akes pl ace by changing the negative pressure in the suction nozzle (2).
30 4. Method according to one of the-preceding clains, characterized in
that the force load is nmeasured in the region of an actuating shank. 5.

Met hod according to one of the claims 1 to 3, 35 characterized in that the

force | oa hebﬂﬁgﬁﬁ{e%éd%r SE%tI HenQ§§|qﬁ&%)cla§%b Eorh@thqg accordi ng

to one of harac érized in cé’'lodd is
measured in t3HeneEgiesn a5d alrpotlmt pEbei bngea ljpeidntl § Wedsetnmsenin t he

vacuum cl eanerHel)rafith:t her sychh oRe ngzzkeq6 ). 25 j?aml\ébt@d GG ng to one

of the preceding clains, whereby a rotatable brush (15) that can be driven
by an el ectri ¢ Fot'6-Bdi g ShitSdosed i1 Hed & it G lobP™ Herzd e (53! -

characterized in that the power 10 consunption of the brush notor (13) is

eval uated 4 n itio he faqrce | oad. 8 Vet hod a cordl to claim7,
characterlzedwgﬁqiﬁ%tgc%gr& ngfthB e ﬁEEEtPV%C% es uﬁggis Tarried 15

out in propor théredy therpbasabed d@ﬁpﬂésélﬁe fidrece camdber doowesn out put of

the brush notek. é@%@@ﬁlécﬁeEgk”%éﬁ%dﬂéﬂéBJée&h§ﬁa%h%r@ﬁ%i'dhthat the
changi ng of the ng%atlve pressure is carried ™ 20 out in disproportion,

upward or dowiRErd® t d4'he medSif Bt hFedsi VB f 6Péé ardfor H50WeT out put
of the brushcoobormption Mt hote ascosidingedd qne) ofi st herapreeedi ng cl ai ns,
25 characterizgd.in kh%t % % %%puun1eje ner (1) has its own displacenent
drive for propu Si-on tho accordi'ng to claim10, characterized in

that changing of the propul sion is possibly
8. Method according to claim 7, characterized in that

the changing of the negative pressure is carried
15 cut in proportion to the measured compressive force

and/or power output of the brush motor.

9. Method according to claim 7, characterized in that

the changing of the negative pressure is carried

20 out in disproeportion, upward or downward, to the
measured compressive force and/or power output of

the brush motor.

10. Method according tc one of the preceding claims,
25 characterized in that the wvacuum cleaner (1) has

its own displacement drive for propulsion.

11. Method according to claim 10, characterized in that
changing of the propulsion is possibly
30 automatically performed in addition to changing of

the negative pressure.

12. Method according to one of the claims 2 to 4,
characterized in that the changing of the negative

35 pressure is carried out by means of varying a
secondary ailr opening (24) and/or changing the

rotational speed of a fan impeller.



30 automatically performed in addition to changing of the negative
pressure. 12. Method according to one of the clains 2 to 4, characterized
in that the changing of the negative-2B5 pressure is carried out by nmeans
of varying a secondary air opening (24) and/or changing the rotational
speed of a fan inpeller. -21- 13. Method according to one of the clains 2

to 4 charast srdaed: i nahatuthe changhao of the negatie obressure s

carried out” by means of var i on channel "Ccross-Section.” 5 14.
Vacuun1cleaneﬂW?BaQRﬁﬁﬁﬁ%ﬁr@ﬁatéaétﬁéﬁ et @i @) ofandiea femrliinpel | er

driven by a mpr@ysdiglfe prlcgd%b@gle@ suGki oOpyail heQbUn®r f I oy, by, Whi ch a
negative pressure i S odu%Sd in the suctlon nozzle (2), a 10 force

nmeasuring devi-ck (CAFeP ST tHe vacuum cl eaner (1), for
exanpl & a vacuun1c|eaner shank (19), for determning a force | oad that

results in theuser Q§d§&¥§p0|@g %o%@?h%t% ce tgucgyghlggzgﬁepugglngz whi ch

at least in pushlng no determnes ac reSS|ve orce dition at
| east the resifsCartef?d bm@ﬁﬂhgrbéﬂﬁqe@uﬂdna@|@atpy fioaf |pratbedirich

dependence onat heuteres | 9ad reganged.r1 shar @?t ephzed i thafaidihe force
i.n the suctiaon nozzle (2) 20 15. Vacuum

measuring device &12% ]S dlsaose

cl eaner accor 8FAGSE St h® f BRPHFESDofi 1t heNe préidact 72 g (&P ause of O ai m
14, characterﬁzede|nwa$umim@edbnﬁbuencE7)sba@hgewﬁﬂmhykﬁhamglﬁgmihe
negative pressure in éfg?ﬁggtl “Oféke.ééQmpléh%_zé w%%Hunhﬁlggper (1)

al so having its own dis Fopdl si on and anging of the
propul sion p8&83ikly B@lng é@ﬁonﬁﬁﬁ@é@ﬂ@lﬁgrf@rné@rmw addiad orthato changi ng

of the negatiyespnessuUl€. the user experiencing a resistance to
pushing or pulling, which at least in pushing mode
15 determines a compressive force, in addition at
ieast the resistance to pushing being automatically
influenced in dependence on the force load recorded,
characterized in that the force measuring device

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

20
15. Vacuum cleaner according to the features of the
precharacterizing clause of Claim 14, characterized
in that the influence is achieved by changing the
negative pressure in the suction nozzle (2) , the
25 vacuum cleaner (1) alsc having its own displacement

drive for propulsion and changing of the propulsion
possibly being automatically performed in addition

to changing of the negative pressure.

30 16. Vacuum cleaner according to Claim 14, characterized
in that the influence is achieved by changing the
negative pressure in the suction nozzle (2).

17. Vacuum cleaner according to Claim 15, characterized
35 in that the force measuring device (17) is disposed
in the suction nozzle (2).



30 16. Vacuum cl eaner according to Caim14, characterized in that the

i nfl uence i s achi eved by changing the negative pressure in the suction
nozzle (2). 17. Vacuum cl eaner accor€¢ilg to C aim 15, characterized 35 in
that the force neasuring device (17) is disposed in the suction nozzle
(2). -22- 18. Vacuum cl eaner according to one of Clains 14 to 17,

characterized-j t 1 cll ozzl e ( IS rt,_ of .gn . attachnent. 5
19. Vacuuﬁﬁglégﬁgﬁﬂﬁé%ggﬁﬁﬁgI%%ﬁ%#éﬁ%é gfa%ﬁ% g g?af?f 1%h§%éc €rized in
t hat the attacHhRCioT i4esl vaduuhhatl edirer Ot ives aocpeilat $Bkl Iimand the

force neasurgﬁgngMigglgg@adﬁméﬂ§posed inthe joint shell. 10 20. Vacuum
cl eaner according to Caim14, characterized in that the vacuum cl eaner

(1) has its own displacenent drive for propul sion. 15 21. Vacuum cl eaner
accordbng 1% Gaaiv?@;lecharmacierézeithg i ot bak ellangiangsofl st ke propul sion is
possi bly aut tically fo Ln.addition . to changing of _the negative
pressure. 20 %.%H\?%%l?lf?%zc%%éalnﬁeFgﬁl&ort%ﬁenga%%a%%%e% ait%s? 15 %0’ 1,
characteri zed cilgamigat tHe chaami ng ofoihe nedatilve angr esder e fiaraxhi eved by

changi ng the relatianal ospeed of 1the fan impghlen. 25 23, Vagiuyn cl eaner
according to one qof Clainms 15 to 21, characterized in that t'he changi ng of
t he negative % Fedsure is carried out by means of varying a secondary air
opening (24). 30 24. Vacuum cl eaner according to one of Clains 15 to 21,

char act eri-zed. at_.t hangi ng, of the at i pressur.e t.akes place by
means of &g?yyﬁguggéﬁgfggﬁﬁr%ﬁaﬁ%%?l% ogg-gggfpoé%’3§hf§?{§§3ﬁﬁﬁ¥§leaner
according to ane dfhad aitee 14veoupy, cleaner (1) has its own

displilacement drive for propulsicn.

16  21. Vacuum cleaner according to Claim 20, characterized
in that <changing c¢f the propulsion 1is possibly
automatically performed in addition to changing of

the negative pressure.

20 22, Vacuum cleaner according to one of Claims 15 to 21,
characterized in that the changing of the negative
pressure is achieved by changing the rotational

speed of the fan impeller.

25 23, Vacuum cleaner according to one of Claims 15 to 21,
characterized in that the changing of the negative
pressure 1is c¢arried out by means of wvarying a

secondary alr opening (24).

30 24. Vacuum cleaner acccrding to one of Claims 15 to 21,
characterized in that the changing of the negative
pressure takes place by means of varying a suction

channel cross-section.

36 25. Vacuum cleaner according to one of Claims 14 to 24,
characterized 1in that the force measuring device

(17) comprises a strain gage (22).



characterized in that the force neasuring device (17) conprises a strain
gage (22). -23- 26. Vacuum cl eaner according to one of Clains 14 to 24,
characterized in that the force neasuzing device (17) conprises a force
sensor. 5 27. Vacuum cl eaner according to one of Clains 14 to 24,
characterized in that the force neasuring device (17) conprises a
capacitiv enso 8., .V er _according.to.,one of, C.ali 14 to 24,
10 char act(:aze&?i zq’zad{%ur??t%%%ﬁf%‘gr%%érgggﬁ%%sﬁ?i ﬁaedg\l;i %elal(mf*7)wcot$i);?45’es a

pi ezor esi st i vehsaipsger Zd Vasuuni et edies docoredi ngasordng cleGedms 14 to
24, characterizgd ddhdihaled he fOrce smasyring device 15 (17) conprises a
Faraday sensor. 30. Vacuum cl eaner according to one of Clains 14 to 24,
characterized in that the force neasuring device (17) conprises a pressure
SﬁnSOI‘ 5(20)7 .dZJOac?aﬂJm \aciaia ¢l ganerd acg ot di Bget 0 rfoneaotsClial o 124 to 24,
characterized jn . that t. orce ur.i.n evi ce 17) conprises a

spri ng- defl ect%ho%ﬁagﬁgtré%eeél)lﬁw ?ﬁgél itnbﬁg gﬁrtcgherg. aiérggg Hcuum cl eaner
accordi ng to onelofcclivaiimesi4 (@4 it icharsoterized in that the force
measuring device (17) conprises a continuously operating signal
transmtter. 30 33. Vacuum cl eaner according to one of Cains 14 to 32,
char act er i?ed B Y HatC L Ga SAd i TT O 109 t he CeenpfeSsAd&st drcd t4fe power
consunpt i on ofcha ragtterizek3) and/that hetspeedrek an¢otating btdaisihcd 15) 35

located in thql%cho %rQ%%%l% %%%fé%é@ggé¥¥éxéensor.

29. Vacuum cleaner according to cne of Claims 14 to 24,
characterized in that the force measuring device

15 {17) comprises a Faraday sensor.

30. Vacuum cleaner according to one of Claims 14 to 24,
characterized in that the force measuring device

(17) comprises a pressure sensor (20).

20
31. Vacuum cleaner according to one of Claims 14 to 24,
characterized 1in that the force measuring device
(17) comprises a spring-deflection system {21) with
limit switches.
25
32. Vacuum cleaner according to one of Claims 14 to 24,
characterized in that the force measuring device
(17) comprises a continuously operating signal
transmitter,
30

33. Vacuum cleaner according to one of Claims 14 to 32,
characterized in that, in addition to the
compressive force, the power consumption of a motor
(13)and/or the speed of a rotating brush (15)

35 located in the sucticn nezzle (2) is evaluated.



