WO 2006/ 136583 PCT/ EP2006/ 063411 - 1 Vacuum cl eaner The invention rel ates
to a vacuum cl eaner conprising a base apparatus, which has an electric
notor, and a 5 shank which can be plug-connected to said base apparatus
and has an oper abiosg 13amdize Wi th an actuating unit ponhipee ooary oss 4myed
mechanically, for controlling the power of the electric notor, a signa
which is required to control the power bf"the electric notor 10 bei ng
passed fromthe shank to the base apparatus, and a signal receiver being
di sposed in VREWESELI&FH&Fatus. Vacuum cl eaners of the type under

di scussi on are known. The shank of these vacuum cl eaners, which shank can
be 15 plug-cggnected ta the base apgaratus, has ag ogeratin& .handl e on
which, for e ﬁpllé{"eéltﬁ?&hbr-%%ae"r%?e Cpower <Ot T of Fer - whiPeH -8 hE £he
mechani cal abtgatiagpanatuss whiciherhadi sposedleThirscpometocontamil er acts

on swtches_dispos in th as u izcal 2 lsa l.es
| ocat ed ﬁ% tﬁghggerggFﬁglhaﬁaPe gfgpggéﬁ%ﬁ?%§#§§EE$Wpﬁk$egg?%atogﬁﬁg
above- descri BEE2pRAEEE & has tadchmme@ trdbrendiadeity Ag Bife i édtion is

seen in 25 {iRkNeryHimy HNgba WRGHEMd @aelc£f1 ¢ herbypeowrdern 1digcussi on
w th respect Fo control ling ghe ower of the electrig nnhor in the base
appar atus. Th'€ pPOBFemAats §8FveT $715tC amP ¥Yrembst SbY Ehe WIBEFEubifect

matter of O abauirehi cto previtdes. t bat gpeignalof t thesnléeryishimotont sel f
5 "o opcbed b hineTaasra el raal BTk £ of FhaneRt “RERSRAHg 0t he
i nventi on pravedgsaanrareangenmertngy A35pee@ds iof tiid dnlheapovwestws. t he
base apparatus or the
Vacuum cleaners of the type under discussion are known.
The shank ©¢f these vacuum cleaners, which shank can be
15 plug-connected to the base apparatus, has an operating
handle on which, for example, a thumb-operated power
controller which forms the mechanical actuating unit is
further disposed. This power controller acts on
switches disposed in the base apparatus electrically
20 wvia cables located in  the operating handle or

mechanically.

With regard to the above-degscribed prior art, a
technical problem underlying the invention is seen in
25 further improving a vacuum cleaner of the type under
discussion with respect to contrelling the power of the

electric motor in the base apparatus.

This problem is golved first and foremost by the
3¢  subject matter of Claim 1 which provides that a signal
transmitter, which 1tself is supplied with energy by
the mechanical movement of the actuating unit, is
disposed in the operating handle. This refinement
according to the invention provides an arrangement by
35 means of which the power of the base apparatus or the
electric motor disposed in the base apparatus for
providing the suction power can be regulated, without a

separate energy supply means for the actuating unit,



el ectric notor disposed in the base apparatus for providing the suction
power can be regul ated, without a separate energy supply neans for the
actuating unit, 2 for exanple in the formof a rechargeable battery or in
the formof an electrical connection whizh- simltaneously also serves as
an el ectrical connection for the base apparatus via the plug connection,
bei ng 5 provifged skaretie dpertdie niptandf eawhechahasabhe battearvi oF dmit

whi ch can be.pRved gmghani gal Iy ;and Jlléféélefé@fe prehgrabiyni n thegntire
shank whi ch can be plug-connected. In the proposed solution, the base

appar at us i s SsBHBERERWCHLE povE? 9RAVEScEfnett | BheEhblea 10 CRRNER tion

connect ed di reet [nhd ophbe %Jp@iétxfaltﬁﬂi ‘it ok (Saig basgeappanat weinghe
shank or ghe OB gglng handl| i s _configured as ﬁn auton nDu uni t_,whi ch

suppl i es ° i t B&PF 1&Fth éﬂérg§geTh§ﬂﬁﬁﬁ%ﬁ %hg hand e W the
form of a sl adichgtswgt chnithewkiohe gmmerlat esnavekb mthﬂnhMﬁkﬂyiswwbssed

to,he base aRpanaLlS DY JRANSal the aneroy. geaccaled hisLhecrchani ca

novenent of e actuating unit there 1s eval Ua y a signa
recei ver. ThElﬁﬁe?QFpﬁgtﬁéndlénfuﬁéﬁloﬁ§OP@@€§en§@ﬁﬁﬁyonof the a®SEEi ati on

state with thgphaseuappar atutpiand 20 @l %W@er?ﬂdgnbbﬁn@Ettlﬁﬁ change state
of any energ for_exanple |n the formof a _ rechar

battery. Acc%PaFﬁgﬁ%(?$E£%%E?gtﬁﬁ§Q%%kﬂ Fo ahifter e SridvicRed ¥Pgh a%%able

transmtter aaedi basecangiamtust atke okhaaadioresshd ropewht chgahsingiel for

controlling 23 t98”§P€Q£Q§HS end, el g édﬁb éw d%ﬂ} b%hg%ﬂFr%bggllgsan

extrenely sinple nann correspon I Ng cont i guration be used to
control an attéeéfawtiaéhmarrayf. tBee opewatnickbedwerdlid n wikdeh wawf bguration

the attachment rgan el egul gt gd;BY ngRaNS 0fy t henshankessi denapgrati ag
15  signal which 1is passed to the base apparatus by means
of the energy generated by the mechanical movement of

the actuating unit, and there is evaluated by a signal
receiver. The operating handle functions independently

of the associaticon state with the base apparatus and

20 also independently of the charge state of any energy
storage  means, for example in  the form of a
rechargeable battery. Accordingly, the operating handle

and the provided signal transmitter are in a constant
state of readiness from which a signal for controlling

25 the apparatus-~end electric motor can be generated in an
extremely simple manner. A corresponding configuration

can also be used to control an active attachment of the
vacuum cleaner, in which configuration the attachment

can be regulated by means of the shank-side operating

30 handle and the actuating unit, which is provided there
and can be moved mechanically, such that the base

apparatus is bypassed.

The subjects of the further claimg are explained below
35 with reference to the sgubject matter of Claim 1, but

may also be important in their independent formulation.

In an advantageocus development of the subject matter of
the invention, provision is therefore made for the



30 handl e and the actuating unit, which is provided there and can be noved
mechani cal |y, such that the base apparatus is bypassed. The subjects of
the further clains are explained below 35 with reference to the subject
matter of claim1, but nay also be inpoktant in their independent
formulation. In an advantageous devel opnment of the subject matter of the
i nvention, pREESINGEEls ndeertnr eofnddid orctheting umdtchditi catt movedent of

the actuating;unid E@eREhcON:& @e%zé%aedl%enrenfe(i@ygen%@t'é&gewr r The
energy for ransmtting the switiching information is accordin obt ai ned

fromthe rrecﬁgﬁlnéﬁ‘lltﬁﬁ\?’@neﬁile SHHE SRS chPAGLE2bR68ests TIRE & Wéft%yng uni t

whi ch can beomeetiedrethani €atl peksapreter aldvendht h@ff orm @fyid cMildg pl e-

cont act Sé/\/itcl’%oc-fl;hls S tch is. conmbi ned vvltth a 0 I?v1 015 the |ike. Wien
t he piezo ke Sper at a®ChP8re eyt it s BFE sed'd Bul §6d0 “Yanner

by means of m@caaslpmadgvan&:hprsfenabﬂal liyn ptiest rfes‘med::ﬁual mg L tgpeeat i on
and which | s bReRcsuddent o relihaueds of o5t hgssidgoyhen theach ugling unit

is operated further. result, elec rlcal energy in e fo
electrical chk&rgeo¥s t@’@neﬂé{‘iéd Vﬁ‘rﬁpt ke iRiehen kesediss Q@eﬁ%ﬁém £ t he

swi t chi ng i npeerat iceyte 1t he Qﬁ%ﬁsseﬁppﬁﬂaél?ulgéé pashbironyagsun®d Jgy the
actuati rbtgbnunlt is checked by nmeans of an electrical circuit at. the sane

time as the frechE@ita¥ a ngt@ni t* bVl 1 ¥nd PAH S § Y mafi8r % t hen
transm tted, cpeehedahl yalmyd 2raptH cals ne@mnsn | @uad@ﬁllplan@elwetfbdt hef

refinement  acegnding \Adnehovention: .00 At ery grothechi e g requi red

in the region i ch can -~ connec 5 th base
apparatus. |ASadditionsuhb, ekéertivdalalor ¢mmi cah cdnrect fons apé

required electrical charge is generated, and this is then used
15 to transmit the switching information to the base
apparatus. The position assumed by the actuating unit

is checked by means of an electrical circuit at the
same time as the mechanical actuating unit moves, and
this information is then transmitted, preferably by

20 optical means. In accordance with the refinement
according to the invention, no battery or the like is
required in the region of the shank which can be plug-
connected to the base apparatus. In addition, no
electrical or wmechanical connections avre reguired

25 either, particularly when the generated actuating
signal is passed to the base apparatus through the
shank by optical means. The refinement according to the
invention has proved particularly advantageous in the
sense that there are no electxical c¢onnections to

30 (domestic) wvoltage-carrying parts. This also provides
cost-effective and also low-wear and therefore low-

maintenance signal transmission,

The invention is explained in greater detail below with
35 reference to the accompanying drawing which illustrates

only one exemplary embodiment and in which:

Fig. 1 shows a perspective illustration of a vacuum

cleaner of the type under discussicn comprising



25 either, particularly when the generated actuating signal is passed to
t he base apparatus through the shank by optical neans. The refinenent
according to the invention has proved particul arly advantageous in the
sense that there are no electrical connegtions to 30 (donestic)

vol tage-carrying parts. This also provides cost-effective and al so

| ow- wear and t herefore bawe neEppienanse sirgnalttizcamsmtssiead. dheshament i on

is explained in greater. detajl K j & t onpanyi ng
drawi ng whi ch hea e l?n@ﬁ?r@%“ﬁ&%%ﬁ%?ﬁ%%ﬁ Senfadfeompany g
1 shows a perspective illustration of a vacuum cleaner of the type under

di scussi on ConRY.i $i Ngrowdh & base- appar ALYS, 1 af,attachnent andca shank

whi ch is plug-connected to the base apparatus; Fig. 2 shows a perspective
illustratfon, which P?lgrgﬁﬁaﬂdb&ﬁ%ﬁ9¥ﬂ%uW%nF%%-Fgg.Of,tBﬁ fheéshadrk in a
det ached associ ati onaposdi¢t@nhéaomddmciparidil | posliltushr at edobasene
apparatus; and Fig. 3_sha a schematic iJlustration of the circuit 10
arrangements in the gﬁgﬁ%gg&gi#¥¥ﬁ£§Qé£§§ PRSar AR * A ad cl eaner 1,
in particular a donestic vacuum cleaner, which is inplenented as a
hand- gui ded shgnks 18nbyRe 2PRIKARGE ks 111 ustraled,and deseridiedyn first
instance with reference to Fig. 1. In first instance, said vacuum cl eaner
has a base part 2 wi BRTERIEFEETS c imnpttde MshEew i [Angst riat edlien &fPedetai | )
for operating a suchppatblower unit. Afilter cassette 2' is docked on 20
the base part 2 in order to acconmmpdate the sucked-up dust. Said filter
cassette contains a filter bag (not illustrated). Power is supplied to the
electric notar WAcuum cleaner 1, in particular a domestic wvacuum

cleaner, which is implemented as a hand-guided shank-
15 type appliance 1is illustrated and described in first
instance with reference to Fig. 1. In first instance,
sald vacuum cleaner has a base part 2 with an electric
motor M (not illustrated in any detail) for operating a
suction/blower unit. A filter cassette 2’ is docked on
20 the base part 2 1in order to accommodate the sucked-up
dust. Said filter cassette contains a filter bag (not
illustrated). Power is supplied to the electric motor M
and further electrical/electronic components/assemblies
by means of a mains cable which is routed directly into
25 the base part 2.

The base part 2 also has a swan neck-like projection
which extends over the region of the filter cassette
2. In the region of the free end, this projection
30 forms a plug-type receptacle 2’ for a shank 3 of the
vacuum cleaner 1. The associated ends of the plug-type
receptacle 2'’ and the shank 3 are formed in a known
manner as mechanically acting plug-type connection
elements. The shank 3 1is decoupled from the power

35  supply of the vacuum cleaner 1.

An operating handle 4 is formed in the region of the
free end of the shank 3. Said operating handle has a

thumb-operated actuating unit S in the form of a power



and further electrical/electronic conponents/assenblies by nmeans of a

mai ns cable which is routed directly into 25 the base part 2. The base
part 2 also has a swan neck-1ike projection which extends over the region
of the filter cassette 2' . In the regi®n-of the free end, this projection
30 forms a plug-type receptacle 2 ' for a shank 3 of the vacuum cl eaner

1. The associcatédodids ofnthe phggroypealileceprantab padithenshdhk 3 are

formed in a kpows JrNRL @-§e£’€£bénh%%|o|ry vAGHL G, Pl 4102 L¥BRnEQAREAT 1iaN
el ements. Thé shank 3 is decoupled fromthe power 35 supply of the vacuum

cl eaner 1. ARDGpSEtS ndPPahdles 42 ¥ briedartdVeRecr &g d‘iﬁe%ﬁstﬁé tiée end

of the shankaatugauehgop@mtl Mg, ha@dlg hassw@Lt t bymbwepenatate agtidatibng unit
Sinthe formof a $g control | in_an_ergono ca%%%ﬁ%gv ra Ie

posi tion.” ThE“YHdwe oftq?ma%ﬁ%ﬂHW| Mrwhieh i %n  the
base appar at asapgan hE)ad@msteﬂlbyrnean&emhn@hlsknactmmmmmg uﬁlttﬁe as a
result of “hbﬁgu%Qﬁn ueti;@n S power of the vacuum cleaner 1 can be adapted,
for exanpleto Ioor covering, by neans of the actuating unit S. For
fl oor-treatnment purposes, the base apparatus 2 is 10 flow connected to an

attachnment Spmbi Godi éf@atmérﬁ@sbwg%egxem{@r ¥a8abedigmnitud s2i Agt he
formof a suction nozzle. In ord o control the electric nDtorGg%
i ng

signal i*® 151p4s6887FFER hdFDpetat i RGTREAELEES & MR he Hct
unit Sto thelbaserappar aixmﬂ],az@ﬂdembeﬂemwt deteciedthy &Fcsingnat a
receiver. Thg gggghrgg %nal is wused by neans of an eval uation

el ectronics Systemto control the electric notor M

In order to control the electric motor M, a signal is
15 passed from the operating handle 4 or from the
actuating unit 8 to the base apparatus 2, and there is
detected by a signal receiver. The acguired signal is
used by means of an evaluation electronics system to
control the electric motor M.
20
In the illustrated exemplary embodiment, signals are
transmitted by means of light waves, and an optical
waveguide 7 is disposed in the shank 3 for this
purpose. Said optical waveguide extends from the
25 operating handle 4 or from the region of the actuating

unit $§ to the free plug-type end of the shank 3.

An evaluation electronics system which is denoted II in
Fig. 3 1ig provided on the base apparatus in the region
30 of the plug-type receptacie 2''. This evaluation
electronics system comprises in first instance a light
wave sensor LWS and a microprocessor MC, which acts on
the motor M so as to control it by means of a triac Ds.
This motor control is dependent on the detected light

35 signal.

Said light signal is emitted by a light-emitting diode
LED which is a constituent part of a control

electronics system I which is disposed in the region of



20 In the illustrated exenplary enbodi ment, signals are transmtted by
nmeans of |ight waves, and an optical waveguide 7 is disposed in the shank
3 for this purpose. Said optical wavegui de extends fromthe 25 operating
handle 4 or fromthe region of the actuating unit S to the free plug-type
end of the shank 3. An evaluation el ectronics systemwhich is denoted Il in
Fig. 3 is pratedet-tomt hegbasetapparaiats 14 the skeggiion B ebkgtiba plfug-type

receptacle 2." . This_eval uati el ectronics systemcaonprises in first
instance a |ig¥t O%%E%t%%%s§P“%3§ ahd égﬁ?cﬁﬂﬁﬁﬁbé?ggﬁuﬁﬁé §h?gﬁ égﬁi on
the nmotor M s asdacicomnd obith biatreansl off acheiaetD3al Thivegmotier ‘contro

s dependent g the gt aeked Light: 3% 3 ANAloe Sl J e Shanal is er tted

by a light-emtting di ode ituent part cont rol
el ectronizs system| which is disposed in the region of 6 the actuating

unit S, that he t@s@yol NetiBetkedien @fysddhe ppekati it €4 4a s Thirs
light-emtting diode LED ,is associate&rmﬁ h that .end of the Oﬁtical

wavegui de 7 CORTRS bt €91 T o Phé PIUGEY eH8e8f e ERIANKTS. %5 The
control el ectepairesesysicenyt d.gpplnpl enent edgasraf eagrgpodBUuProidiewid and

di ngl t [ re. t ' | : i
e or oduged oy Teadie, G145 oo SRRPT S RIS LI APBRGS VAT E S0
act uat i gl unprt8aikingh wakt be wbied geohds cedvsd whehanthalpivezdhesy P is

operated, a RhezoQiG¥stal, i f%‘%%%%%té@,aapﬁkégg H?QQEélesaE&%%s%B.a
spring which is “initially prestressed during gperation and which is then
suddenl y rel it8ved oPULERessiFRShett hBe4EfuaPfng? Spring which 1is

initially prestressed during operation and which 1is
then suddenly relieved of stressing when the actuating
15 unit is operated further. As a result, electrical

energy in the form of electrical charge is generated.

The charge generated when the piezo key P 1is operated
is buffer-stored in the capacitor C; with the aid of
20 the diodesgs Iy and D,. The capacitor C, is then charged
via the resistor Ry, the voltage being limited with the

aid of a Zener dicde Z;.

A constant voltage U,y is now present in the capacitor

25 C, as long as the voltage in the capacitor C; is greater
than the voltage U . The periocd of time £for which the
voltage in the capacitor C; is equal to U, depends on
the generated charge and on the discharge current
through the following circuit.

30
The voltage in the capaciter C; is used to operate a
microprocessor circuit {(MCy;) which is activated after
the minimum voltage Uui, which is required for operating
the microprocessor 1is exceeded. Immediately after its

35 initialization, the microprocessor MC; checks the state
of the actuating unit $ which is in the form of a
multiple-contact switch and, depending on the multiple-
contact switching means a, b, ¢ or d gelected, emits a
serial optical signal, which depends on the state of



15 unit is operated further. As a result, electrical energy in the form of
el ectrical charge is generated. The charge generated when the piezo key P
is operated is buffer-stored in the capacitor CL with the aid of 20 the

di odes D1 and D2. The capacitor C2 is then-charged via the resistor Ri,
the voltage being limted with the aid of a Zener diode Z1. A constant

vol tage W21 ithenoacpraseny iumittheS capacimesns 29fC2tias llanghtaentie vyl t age
in the capacif;Qf3.Ckdrs greater than the voltage U 1. The period of tine
for which the e=1tage in the capacitor C2 is equal to U21 depends on the
generated charge and on the discharge current through the follow ng
circuit. 30 Hyeevol tt@cﬁze '5‘1 8 capacidpr- £y, s ysed dQ.Qperdte @ is

M croprocessoy, circuit which is activated after_ the m ni mum vol t age
Unin which | élﬁ&&&rﬁgaiff o&m ber aPFng/ Ot HRI% ERSPPORTISTF FEeex

| medi ately after its 35 initialization, the m croprocessor MI checks t he
state of the actuating unit S whichis in the formof a nultiple-contact
switch and, depending on the nultiple- contact switching nmeans a, b, ¢ or d
sel ected, enlhs serserl alptoptdlcaliwighals whishnidepeddscothshepstiatd of 7
the actuatingelpiit e IQMSWB@”§th%%Q§ “ﬁ?%ﬁé% iftin 1r9b99? 5§D meArer the

signal is emtted, the capacitor ar e unt i e vol tage

falls beldw Phe th6l CRfd calmvi R s i Al l%pw@amyeghalr Pd ttrh§n§ﬂﬁatntked to
the optical 3reegei veasLV@ﬁal i the-haseyapparat U%e%l@d@ﬁrﬁé’ byaeanse 10 of

the opti cal wavegw de . 7 in tqe i nteriaor cifletcp mt the idasogn caid

al ternative, ¥4 F‘ef‘fje%?’il%]ﬁ ahd {7&Cr°

signal after an evaluation operation.

15 All disclosed features are {(in themsgelves) pertinent to
the invention. The digclosure content of the
associated/accompanying priority documents (copy of the
prior application) is also hereby included in full in
the disclosure of the applicaticn, inciuding for the

20 purpose of incorporating features of these documents in

claims of the present application.



vacuum cleaner 1 is controlled with the aid of said signal after an

eval uation operation. 15 Al disclosed features are (in thensel ves)
pertinent to the invention. The disclosure content of the

associ at ed/ acconpanyi ng priority docunents (copy of the prior application)
is also hereby included in full in the disclosure of the application,
including for the 20 purpose of incorporating features of these docunents
in clains of the present application. 8 CLAIMS 1. Vacuum cl eaner (1)
conprisingcﬁnf@%e apparatus (2), which has an electric notor (M, and a
shank (3) can be plug-connected to said base apparatus and has an
operating handle (4) with an actuating unit (S), which can be noved
nechanlcally, for controlling the power of the electric notor (M, a
signal whi chli'sVREHUTr EdeEHEEontr o FRE LFawsr dofPadfe aFéIaé@ttM% wotor (M

bei ng passed 1o bhensbank C3hcko %t%qsqmpp%n%t a si gnal

recei ver being disposed in the base apparatus ( C aracterlzed in that
a signal trananh@@h cahi bkl PﬂsektOﬂgeQMQ@Imedsamdlbaaﬁﬂappdnaﬂdﬁa
mechani cal nnve f the _actuatin |spos inth

operating hand > 27 VHcad l@?egﬁgghécg§9dﬁﬁg R R OR | ?flng

characteri zed |@n1thas { henreahanhcak ABverERkcBfartike 1364, uatdmng unit ()
acts on a piezo elenent (P) for generatlng energy. 3. Vacuun1cleaner
according to any°dhecbtClafif1Peres, ofcharaclectzdd mettrat(Mhe Fosition

assumed by the s aoAURLLAGCHNL (Shukscaheekedrby reans, ooan & etg)er' cal

circuit (Il) at the sanme tine as mechani cal "actuating unit noves.
electric motor (M) belng passed from the shank (3)

the base apparatus (2), and a signal receiver being
disposed in the base apparatus (2), characterized in
that a signal transmitter, which itself is supplied
with energy by the mechanical movement of the
actuating unit (S), is disposed in the operating

handle (4).

2. Vacuum cleaner according to Claim 1, characterized in
that the mechanical movement of the actuating unit (8)

acts on a piezo element (P) for generating enerqgy.

3. Vacuum cleaner according to any one of Claim 1 or 2,
characterized in that the position assumed by the
actuating unit (8} is checked by means of an
electrical circuit (II) at the same time as the

mechanical actuating unit (S) moves.



