WO 2006/ 136583 PCT/ EP2006/ 063411 - 1 Vacuum cl eaner The invention relates
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 o ' with an actuating wunit, ' ved
mechani cal | y%:%g#b@%d}?g?# ng the power of the el e&%@%@@/,&%’g nal
which is required to control the power- af -the electric notor 10 being
passed fromthe shank to the base apparatus, and a signal receiver being
di sposed i n the-basecpppaeat us. Vacuum cl eaners of the type under

di scussion are known. The shank of these vacuum cl eaners, which shank can
be 15 plug-connected to the base apparatus, has an operating handle on
whi ch, for exsmpl envanthonbrepetatedtponeraceant rokber rwhicedpfigring tae

nmechani cal acgtuati ito] r.ther, di.sposed., Thi.s poyer _cont I acts
on sw tches%l spors%lgj&%{yr?tt S:f btggéggpp%ggt u%ﬁe%&gtcﬁ%aﬁpl %ﬁg%ji agfggbleé[es
| ocat ed i A trEaper aviaghhamiire obe mdhvanmiccaliaftaly t hteegsrd <t o Rare

above-descri t%%a%i@_ﬂs aha Bast Qﬁheb‘é%latﬁﬁ—l%bh%ﬂdli%d%ﬂﬁﬂ Ngh thedqwegion is

seen in 25 further jnproving_ a vacuum cl eaner of the type under_ dj scussion

with respect 4 tconthaflti ATt e Jomerd ofethaniepédtri ot TiPt e base

appar at us. Thirse ppebleem bs sty edlkictsti candoferemast hyriahe wBOcBuhject

matter of Claim 1 vvhc# h provides.that a signal t%?lnsm' EteE which itself
“of StHE A%

c
is supplied iTHEHet gy by CtheChedtithi B2 fovehe FudtTmg uni t,
is di sppsed haindhepapeeat Engmhahel eshaktk sco efhaebest aagearadiuzg tand he

base appar ot 0s 0T he Tl GhLr Ot T epased t n the BaSe- DRRar ELS for
Vacuum cleaners of the type under discussion are known.
The shank of 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 1in the base apparatus electrically
20 wvia cables located 1in the operating handle or

mechanically.

Wwith regard to the above-described 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 contreolling the power of the

electric motor in the base apparatus.

This problem is solved first and foremost by the
30 subject matter of Claim 1 which provides that a signal
transmitter, which itself is supplied with energy by
the mechanical movement of the actuating unit, is
dispoged 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 1in the base apparatus for
providing the suction power can be regulated, without a

separate energy supply means £for the actuating unit,



provi ding the suction power can be regulated, without a separate energy
supply nmeans for the actuating unit, 2 for exanple in the formof a
rechargeabl e battery or in the formof an electrical connection which
simul taneously al so serves as an el ectrical connection for the base
apparatus via the plug connection, being“ provided in the operating handle

whi ch has the C j ni i C e %%Mgﬁ Eggngpi -
furthernore pF%?e%%%%%Q?ngghghgﬂfﬁgg gﬁé%k vhi'c an (36%3%%€g2ﬁ%e%?ed. In
the proposed &@#uti 88T™ he Hase arappafaeasriisaduppldcgmadtivhonefnifh a
connection cad|gulfaMBbehisaennededdigecthy di1@dhs liecdshgad e it of

sai d base apparatus. The shank or the qgperating_handle is configured as an

aut ononous unt X whi'€h R&fi5HH| FRERAT#E48| V1R tH®nBLYY. CRRESSeC Rt i Hahdl e
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si gna ichis ssed to the base apparatus ans_ _of the,ener

gener ated by %?Eﬁh thani E4t nd t “6f* %ﬁe §§Yg§ti%%cﬁ%?f?a5ﬁﬁ t%%?e i's

eval uat ed by Zusilggatore epeeferabTheiopéehnat iemg ihrendiherfundtidnscan be

| ndependent | yo; of ddig,ass08! al1on shat eubidLdie base agparalys a0 al so
of~ t he 0 a§§ 1

i ndependent | y charge state . ergy storage neans, for_exanple
in the form GIPRET3'Eéhat YetbPelbadt Biyh RewsEdivAgl P INEPerdt | /P Handl e

and t he pooviged:si g@abdrfrﬁar@:&f@'dt@ir@éﬁltnt% aonst ankccstahe ehineash ness

fromwhich a signal for controlling 25 the apparatus-end electric tor can
be gener at ed T hrPR 851 PERBFG CHFpl dieneHENe | S aPFoSFea mig ko LR at | on

can al so be useddomfognirsal am aehi veuathaeboentunitt hehisvacwupEel saaner, in

whi ch confi gur.at | t a n C I y f
shank- si de ogé%%?ﬁggwgghh%hgﬁgggnghﬁhgﬁ%c‘%é&l gﬁ%ﬁg%g’mﬁﬁgﬁﬁigwﬁig%?ded
there and cam bghenfedmmeéhani slalding seehtchat theeefase generates a

15 signal which is passed to the base apparatus by means
of the energy generated by the wmechanical movement of
the actuating unit, and there is evaluated by a signal
receiver. The operating handle functions independently
of the association 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 cperating 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 corregponding 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 claims are explained below
35 with reference to the subject wmatter of Claim 1, but
may also be important in their independent formulation.

In an advantagecus development of the subject matter of
the invention, provision 1ig therefore made for the



apparatus is bypassed. The subjects of the further clains are expl ai ned
below 35 with reference to the subject matter of Cdaim1l1, but nay also be
inmportant in their independent fornulation. In an advantageous devel opnent
of the subject matter of the invention, provision is therefore nmade for
the 3 nmechanical novenent of the actuati'ng unit to act on a piezo el enent

for gener at i ngeSngRgYa The RARESY JEr Lubr AUUDILIRD (S, Wbl dhiengon

information is accordingly tained fromthe mec novenent of the
switching 5 ppéeess.clmieentct fai ngevaretwhbcherardbe vedengedlianfedl Iy is

preferably i nti’&'ﬁsrﬁ@ﬁmﬁé aHal tiRkeniegnt Actoswit Lo TR SasMbigngsy
conbined with a gr ezq or the |like, "When the piezao ke |s operated, a

pi ezo cryst al °P% b?%gséa"o n telilepdll%%l%?%‘?ﬁ‘ﬂermﬁve%ﬁﬁs ot ?}ﬁbn%r ch
is initialsly pres¢sessedngdur Ia{kgtu@tpﬂli@.tl aniand whieh i eahhemesudd@ﬁdaey

relieved of stresgrng gheg t he %}%\?g unr&{ era ed fur her As a
result, electTyeal éﬁil ﬁ't% 181 & rr%% gjae "4 g erated

and this is thentased shs ticd . tr"élmsm tsvitlrtezlrsmascmomgmnﬁ?fdorwathora tpiehe base
appar at us. Th@efowl PRcaSSY Lr{%d Rehhe get yatd ereggt idSg g@%&%@h by, means

of an electrical circuit at same fine‘as t chani cal "actuating unit
noves, and tB®7PnfBYHEEL0ASI BTERERY Aansmitleed prasteaatty BA29 ©bti cal

nmeans. | noaccr danse iy t hwhhr@hr efi@em%u@qqqr di pgebOrtBecnvedt ong no
battery or the like.is uir ‘:alnther i on of hrﬁc};shan whi ch cap be
pl ug- connect®@FTd 1w b%’% ﬁé? tus® | P& S Tical 9

mechani cal conmestsoms ahenr equer raak 28 aig henitparst icpdatded whenthde.
generated actyating .sigpal is.pa gégg 1o tlé b aratus through, the
shank by optical msansSQ{F‘h ef I nement accor& %3’ aﬂ?
electrical charge is generated, and thls is then used
15 to transmit the switching information to the base
apparatus. The pogition 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 dis then transmitted, preferably by
20 optical mwmeans,. In accordance with the refinement
according to the invention, no battery or the like is
required in the region cof the sghank which can be plug-
connected to the base apparatus. In addition, no
electrical or mechanical connections are regquired
25 either, particularly when the generated actuating
signal 1is pasged 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 electrical connections to
30 (domestic) wvoltage-carrying partg. This alsc provides
cost-effective and also low-wear and therefore low-

malntenance signal transmiggion.

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 sghows a perspective illustration of a wvacuum

cleaner of the type under discussion comprising



i nvention has proved particul arly advantageous in the
connections to 30 (donestic) voltage-carrying parts. This

no el ectrical

al so provides cost-effective and also | owwear and therefore | ow
mai nt enance signal transm ssion. The invention is explained in greater
detail belowwith 35 reference to the aé%onpanying draw ng which

illustrates
per spective i
conprising 4

I | [ [ ich: Fig. 1
onl y one, exenp) acy egbodisrent and. {phleh: Fio- .1 showe a

| lustration of" uum  Cl eaner 0 type under
a base @ppalkat sisplan- avnaehhedt tantha bhsakapphicebiues

pl ug-connected to the base apparatus; Fig. 2 shows a perspective
which is 5 enlarged in relation to Fig. 1, of the shank in
det ached asso€+@tion PoVEi of f PEFEPRELIFEr t il HYWF SHAtISTY at s Halse 15

illustration,

apparatus;s and Fig. eshowged sghegBhieohl kustmiat.i an ofr tdiee cémigni tin 10

arrangenent s

in particular a donestic
hand- gui ded shank- 15d¥ipitahbplibhecetisted| bsteatedaaadudesanibed in first
instance with reference to Fig. 1. In first instance, said vacuum cl eaner
nmotor M (not illustrated in any detail)

has a base part 2 with an electric notor . ‘
for operatingF&d- stictslorirdl ewetchginatia fillpet regdost tef 2'thies ¢beERedt on 20

'3 domest ¢ RCHHAC cl ARG L2APEN oS HoA FronESAThs Be

1,

the basejpart 2 in orgersiomecosmodat ecfbe spcked-upy dust. ciai dodébter
cassette contains a filter bqg (not illustrated). Power is supplied to the

electric motor M andHRATHEt
by nmeans of a mains cable which is routed directly into
2. The base part, 2 also has a_s

15
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aouunm “cledner Wﬁn Q%Pkéé} fc@fgée%flggmestic Vacuum

cleaner, which 1g implemented as a hand-guided shank-
type appliance is illustrated and described in first
instance with reference to Fig. 1. In first instance,
said 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’ 1ig docked cn
the base part 2 in 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 maing cable which is routed directly into

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
forme 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 ghank 3 are formed in a known
manner as mechanically acting plug-type connection
elements., The shank 3 is decoupled from the power

supply of the vacuum cleaner 1.

An operating handle 4 is formed in the region of the
free end c¢f the shank 3. Said operating handle hasg a

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

el ectrical /el ectronic conponents/assenblies
25 the base part

sense that there are

a



whi ch extends over the region of the filter cassette 2'. In the region of
the free end, this projection 30 forns a plug-type receptacle 2'' for a
shank 3 of the vacuum cleaner 1. The associ ated ends of the plug-type
receptacle 2'' and the shank 3 are forned in a known manner as
mechani cal ly acting plug-type connecti on® él ements. The shank 3 is
decoupl ed fromthe wer . 35 supply of.t vacuum ¢ ner. 1. . o] ting
handl 6 41 5 (ornose PR a3 PP it DY S S TR Hoge 48 OPRES,
oper ati ng hargdeshastatheheipcspsiratest aict Mavhaghudist s dammdis fask mbf a
power - 5 copfgobher 'a@g%&a%&&o@%galﬁ faeaé%aég& BEShkben. Skhecnpover of
[

the electric notor M wh i s acconmpdat ed | t he base aggaratus 2 can be

adj ust ed by mM@FH$BING hivdiitacBuat?dhg unFessltaeh mrad@ht eRewFeht 1P
suction Sspowssw®F tdre eaeuuprelieanesldagan be adapted, heaptedanpterto the
fl oor coverin by. meaps of ' the __actuating unit S. For floor-tr

t t
pur poses, the L ppaPat 1852 iF°°M VR THMhect BY t@egﬁsathCﬁﬁg§$ 5

whi ch, in thectldiusty atrett exenpl ary enbodinment, is in the formof a
suction nozzle. In order to control the electric motor M a signal is 15
passed fromthe operating handle 4 or fromthe actuating unit S to the
base apparat R, fapart hsepatirentdariwmenkshy ahsi divdle repRRVREUSTRe Bequired

signal isq usethbyodmansc&f apoevaluatd g alfald onscsygyshem tig, c@m rol
t he electrip mtor M 20 In the illustrated exenglan_ enbodinentz Si nals
are transm ttEP B HeERhsCEEMPLERY \RRAGIUGRE -an %ptl%ca'ﬁ‘he waveGuicde # is
di sposed in thestanknd@dos. this purpose. Said optical wavegui de extends
fromthe
In order to control the electric motoxr 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 acquired 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 1is disposed in the shank 3 for this
purpocse. Said optical waveguide extends from the
25 operating handle 4 or from the region of the actuating

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

An evaluation electronics system which is denoted ITI in
Fig. 3 1s provided on the base apparatus in the region
30 of the plug-type zreceptacle 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 ag to contrel 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 dicde
LED which is a constituent part of a control

electronicg system I which is disposed in the region of



25 operating handle 4 or fromthe region of the actuating unit S to the
free plug-type end of the shank 3. An eval uation el ectronics system which
is denoted Il in Fig. 3is provided on the base apparatus in the region
30 of the plug-type receptacle 2 '' . This evaluation electronics system
conprises in fi rst i nstance a Iight wavé sensor LWS and a micr opr ocessor

MC2 whi ch acts Et& 5m)tor SO asFl;lo control %é)éh%(nng%%s xoér%aoﬁ%@c D3.

Thi s not or con]f1 gnélenjtt on t aet ect ed
li ght signal tke empterr@d:ltm;g ahdnghe - énmi tRhiy digde- etnEDtmgcmcsi% LED

constituent part,@toa;igeREN 9k crelgey 0&‘1&50§Y%%mc>|pt%aqh by dhspased in
the region of 6 the actuatlngrunlt , that is to Say in the_regiogn of the

operating hantf&ca. 1ThrenPrghiTeni ERPngluPo8EPEERNY; @fa§§‘8c?§ wi'th t hat
end of the opt| cal wavegui de 7 which is renote fromthe plug-type end of
t he shank 3. rol. el ectronics s d as

t
aut ononous cf‘F%?u F Qﬁa ccec;red?trﬁﬁrﬁ/l%%egyﬁﬁgmeg{]quﬁ elﬂgggg'ﬁﬁFg eaesne?gy
supply. The raguinedoenergyciud tpradiicedcolbiinmgdns dfesa poezaskpyi 1R, ahl S

bei ng conbi ne h C it
rrechgnl cally. Qﬁ% Qt% hgnéggg Eﬂgéﬂggl g?lgpé%a#m&%%a%g%e% rgpg/eéir?dl S pressed
in a pul sed neEnnesany @ﬁaﬁspéfﬁzé §pii Fg Whiich desing mqm@lﬂﬁgmb@?r%@%ed

during operatiomanthyhghei  Jiheh suddeply nbekize v e iidessi ngnaken the
actuating 15 unit is operated further. As a result, electrical energy in

the formof efeetPieap Eﬁ}ﬁrael?soﬁgﬁéﬁﬁﬁeda PRSE T KT e nk? P88 98En t he
pi ezo key P isnoperateded snhuhter-syonedansd tde capaertiay Ckhwihh tde aid

of 20 the di odes nd D2. .The ca tor C2 is then charged . via t
resistor Ri1, JtIHet ]}f%gé)%eésltnrgeﬁslerﬁptedi%rt% tolggratlon ahee%nY cg I'g

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 is operated
is buffer-stored in the capacitor C; with the aid of
20 the diocdesgs D; and D;. The capacitor C; is then charged
via the regigtor R;, the voltage being limited with the

aid of a Zener diode Z-.

A constant voltage U, is now present in the capacitor

25 C, as long as the voltage in the capacitor C; is greater
than the voltage U, . The period 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 wvoltage in the capacitor (; 1is used to operate a
microprocessor circuit (MC;) which is activated after
the minimum voltage Uy, which is required for operating
the microprocessor is exceeded. Immediately after its

35 initialization, the microprocessor MC; checks the state
of the actuating unit 8 which is in the form of a
multiple-contact switch and, depending on the multiple-
contact switching means a, b, ¢ or d selected, emits a
serial optical signal, which depends on the state of



aid of a Zener diode Z1. A constant voltage U21 is now present in the
capacitor 25 C2 as long as the voltage in the capacitor Cl is greater
than the voltage U21. The period of time for which the voltage in the
capacitor C2 is equal to Uzl depends on A he generated charge and on the
di scharge current through the following circuit. 30 The voltage in the
capacitor C2 ig.u : r a« MCropr SS h-r.CU M—%) i IS
activated aft{réllr§e t%h%ceiutr%%nl?l%ﬁm%gft asg’e %H]f%\%%l cﬁfi ?hreegiu%?l(éd o:lr"%’l\?)%ﬂe} ating
the m croproces3d® P8Pexceeded. Imediately after its 35 initialization,
the m croprocessor MCl checks the state of the actuating unit S which is
inthe formof_a multiple: coniact swi tch and, dependi ng on the multiple-
contact switchfngt nedhs aS1873¢t ofSd SBFEEEEd, BRFtsCaPASeFPAl Gptitdl
signal , whi chdilepiendsedn theidt atles ofoltatibe faciAt balounitheS, vdycagans of
the light-emtting diode LED. After the signal is emtted, the capacitor
C2 is 5 discHatged, until the voltage falls below the voltage Um n The
serial optical signal is transmtted to the optical receiver LWs in the
base apparat uphe i £t | ¥pobYcABaBIgnde 9k therQRticaly wayagl dg,di dm the
interior of the shank 3 or, as an glternatlve, via reflections,” and the
vacuum cl eanerePR I EL o o Fed D IR IhPRIPIHTDFUS ap d Aigieghdly 4t dhears

eval uati on opgf ath®nopdbedl | wdi-s6l086d7f gat uhes iafte (iidy tdrensal vesank
pertinent to o 1 he inventign. Ipe di gcl osure, conte # of .the

associ at ed/ accom3anyig BFi of it HBEINENt sV ERopYS bt St heCTPri of hpptitat i on)
i s al so herebsardwngt udédanarf ul | iisn ctherdl sed oswire ofhthesappbifcata b,

i ncl udi ng fo%fgﬁ%l after an evaluation operation.

15 211 disclosed features are (in themselves) pertinent to
the invention. The disclosure content of the
associated/accompanying priority documents (copy of the
prior application) is alsoc hereby included in full in
the disclosure of the application, including Zfor the

20 purposge of incorporating features of these documents in
claims of the present application.



20 purpose of incorporating features of these docunents in clains of the
present application. WO 2006/ 136583 PCT/ EP2006/ 063411 8 CLAIMS 1. Vacuum
cl eaner (1) conprising a base apparatus (2), which has an electric notor

(M, and a s K Lch can be plug-connected t i at us
and has an o r%é&%@i?%%%?e (4) with an actuating ﬁ?fﬁé%&@é&%ﬁ‘gﬂcan be
noved mechanically, for controlling the spewer of the electric nmotor (M, a
signal which is required to control the power of the electric notor (M 10
bei ng passed ¢rxmmms$ he shank (3) to the base apparatus (2), and a signal
recei ver being disposed in the base apparatus (2), characterized in that a
signal transmtter, which itself is supplied with energy by the

mechani cal nmovenenfaofut heolastneat | NG Juncbmp8)ising &5 dasposgtbaretine

operating handle (ghscg. MacUUn cieapetcageeldi ngilo Lhal @ Ladind Nys)
particular according thereto, characterized in that the nechanica
movenent &f tHElGRtEARI R§ WiV (CSrEttedrta s20dplese aretysP)anidr

generating enefgyan SopdagtinyCcheanee 36¢orditRg ak0 Rithharif heoldh of) fhe
preceding clains or in particular accord ereto, characteri zeﬂ}én t hat

the position "‘H5<ihedpy W%e“@é’eé]ct‘ﬂ%ﬁlﬁﬁigg?w( S)f9% ERBEKE1BYInE of an
electrical aowt ofl | that dhe-tsad®e wiot®ras (ihe reckdriredl wadtdatisng unit
(S) moves. 3%equired to control the power of the electric motor (M)
10 being passed from the shank (3) to 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 (S8), is

15 dispcsed in the operating handle (4).

2. Vacuum cleaner according to Claim 1 or in
particular according thereto, characterized in that the
mechanical movement of the actuating unit (S) acts on a

20 piezo element (P) for generating energy.

3. Vacuum cleaner accoxding to either or both of the
preceding claims or in particular according thereto,
characterized in that the position assumed by the
25 actuating unit (S) is checked by means of an electrical
circuit (II) at the same time as the mechanical

actuating unit (8) moves,

30



