DESCRI PTI ON PERSONAL- CARE APPARATUS The i'nvention relates-to a portable
personal -care apparatus conprising a |oad and a switch, which |oad and -
which switch are coupled in series between a first and a second 9@g%q7_2_
termnal for receiving an alternating voltage. Such a portable

personal -care apparatus can be, for exanpla, a 10 <~hair drier, the |oad
conprising a heater and a fan, and the switch being arranged to turn ot’off
the al ternati nged¢q %?ﬂﬁ,{(across the load. Such a portable personal-care
apparatus is genera nown the | oad often conprising a notor and
the alternating voltage bei ng usually the mains voltage. Wen, in a first
exanpt e, such a personal -care apppERjoNaL-GAREORSEARASSd as a toothbrush, the
apparatus .is sonmetines briefly pot—asroe wtir the arternating vol tage
applied across the load. 20 However, in such a short tinme the apparatus

in the for m of da tcmf1 mwéabldmy-eiﬁiés a6 & poetble @érsbdmaeamapﬁmaﬁl by a
not or co rise the ch ma e t.o_ bpt ectrical and
nechani cal def‘é%'fpélﬁ?n% ﬁeil%?)%aﬁng ry‘iﬁh %FS*’ 3F & g‘f‘ﬁ SYARCM\REEn, in a
second exanpl ecouplell in persmdpletwaere aappmtataué 4 se@énd sunmhsttlemttecl ger a
hair. drier, thg caqui‘ﬁé‘ aHﬁai erq; gﬁ%w&fggég put aside with the alternating

t

vol t age applle acr oss wever, 1n such a short tinme the
apparatus in the f&reRd* parmahlre BT ANARTGALEa ARRATA LS rGaNaRe o HOESEXAMPAL: Hbat

deve: Opego by g%maueiezeo][flaa mabl bamﬁﬂaelhgaadheswr axdrplfan\aid the sIBpak ath us

i s placed“on an_infl.apnmabl e su reo paratus.in the
form of a hai r°HFBePTTARPSAATY AER °If/(’?§g|$n R/g? gﬁ'% é’qg%ﬁfgé&rﬁ?ﬁ Tfan

conpri sed by thmd.oad, as a result of which the apparatus in the formof a :
h&Zr drier, simlarly to the- apparatus in the formof a toothbrush, may C

-becorre def ectlve and the apgarat us in the formof 35 a hair drier my
cause a fire as a PEYIa PRFCARIS PERAAPRLTRAF HPPRATatus is generally known,

" the load often comprising a motor and the alternating voltage being

15
usually the mains voltage.

When, in a first example, such a personal-care apparatus is
constructed as a toothbrush, the apparatus is sometimes briefly put
aside with the alternating voltage appliedbécross the 1load.

20 However, in such a short time the appa;atus in the form of a
toothbrush may fall as a result of vibrations caused by a motor
comprised by the load, which may give rise to both electrical and
mechanical defects of the apparatus in the form of a toothbrush.

When, in a second example, such a personal—-care apparatus is

5;, Y constructed as a hair drier, the apparatus is often briefly put (
aside with the alternating voltage applied across the load.
However, in such a short time the apparatus in the form of a hair
drier may cause a fire as a result of heat developed by a heater
comprised by the load, for example when the apparatus is placed on

30 an inflamméble surface. Moreover, the apparatus in the form of a
hair drier may fall as a result of vibrations caused by a fan _
comprised by the load, as a result of which the apparatus in the
form of a hair drier, similarly to the apparatus in the form of a
toothbrush, may become defective and the apparatus in the form of

35 a hair drier may cause a fire as a result of heat developed by a



15. 1. 93. - 2 9220697. 8 heater
conpri sed: by the Ioad for exanple in the case of an inflammble car pet. It
i's an‘object of .the invention to provide a portable 5 personal - care
appar at us whi ch @r ecdqides t he above- mantlonezd undesirabl e si tua} §
accordance with the invention there is provided a portable pers S6h cﬁre
appar at us adapt ed to be held by a user, conprising a load, a switch, which
| oad an i ch sheateh mresﬁdpbkcthﬁnlty@rié@ &éQamplehiyt whercasefof an and a
second supply tef fBahath@r cdpe€l ViNg an alternating voltage, a rectifying
circuit for converting the alternating voltage into a direct voltage and
for supplying the direct voltage between a third and a fourth termnal, and

a safety circuit couptad hetodgest tolﬂetﬁdﬁilﬁabﬁmdnf@uﬁda,iagaplpysrtmm nal s, the
15 safety circuit (:]g_rrgrisin 3 ca tive.s nSO{) f%r detecilngthe
presence of sa hUfER°HENE 5?1&93 ‘E’Eﬁk‘eﬁret‘:&“ ShEPDI2PPREMERF so as to
enabl e activati omdaﬁztdhaeaqmaaim when the apparatus is picked up by a ‘
user ang S0 as 1o, defelikB GBS ARPAIALHSANIE iaFe U3Ch-RikSa [ BoRBRIL A" US

down. 20 V\hereas e rec I T Ccul 'S nheed
supply of the safexsgngicene ta,pparaftuusswamdemﬁpage mdtﬂmapmetram@pnsing a

personal -care apfa%aatyssaec@cem&a@ssa Whit NiBR d2¥ENtIr@Nedup1081:d Q@ﬁe%n
that the safety ci rcuit enpsures. that the apparatus 1 s swtched on/off

dependi ng om t hePelveer & 53%“0?"‘??%38% SYRPSY t@imipabdor regeiving e s
ﬂet ect ﬁd 3y_ Weahrhﬁlt@i'nﬂn@nﬁpﬁﬂlthgﬂﬁ aSeesAEyiy cd?i_&\ﬂ@&d’iﬁ]cbﬂi\&rﬁiﬁé&h@f of a
uman hand in t roxi,mt e _appafr.at us hus sonal - care
apparatus in acc t&éﬂ%%‘“ﬁ %/‘H‘%Fﬁ% H%%e%%lﬁﬁctl Yolhaes T'\ilgqgﬁf “Fh&h
capaci ti ve sensatirect |vodeage betimmnabsuricd ofd a fouren demnﬁxaln 3k apsabatyi ty

f the 30 , i s
Che alternat i ng it ph5 cobB AL BOANAR, bk PALAT shd s oREE wtpblyl Cltaiopli " in
per sonal - cagse apypfesy wrphira@emﬁanee a/vr:e#aetihevet pepsar §or jdeteetinsgt the power

consunpt i on of t}asaRRALE! 4ihunin HBAECEM BEGRUSEJHEE & LEANLI D WL EADS
across the load is turned off. 35 A personal -care apparatus in

accor dance thr]Qqqéolaﬂﬁgﬁglqﬁgxﬁgﬁ}on of the apparatus when the apparatus is
picked up by a user and so as to deactivate the apparatus when the

user puts the apparatus down. _

20 Whereas the rectifying circuit is needed for the power supply
of the safety circuit, a first advantage of the portable
personal—care'apparatus in accordance with the invention is
obtained in that the safety circuit ensures that the apparatus is
switched onloff'depending on the active use of the apparatus, which

25 ‘active use is detected by means of a capacitive sensor for

- detecting the presence of a human hand in the proximity of the
apparatus; Thus, when a personal—care apparatus in accordance with
the invention ig briefly put aside thg capacitive sensor will
detect the absence of a human hand in the proximity of the

30 apparatus, in respbnse to which the safety circuit turns-off the
alternating voltage across the load. A second advantage of the
personal—care apparatus in acéordance with the invention is that
the power consumption of the apparatus is reduced because the
alternating voltage across the load is turned off.

35 A personal-care apparatus in accordance with the invention may
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a handle, with the capacitive sensor arranged near the handle., Because the
capacitive sensor is adapted to detect the presence of a human hand near’ s
t he personal -care apparatus, it is advantageous to arrange the capacitive
sensor near theobagwdl e by which the apparatus is held in thegdbpgey; Guring
active use of the apparatus. The safety circuit nmay conprise a first.
oscillator conprisi ng ﬁl&ﬁgacil ﬁr which i s constituted by the ca achti ve
sensor, and af"BEIFUE, P FediidfciRG 52RIGHAYS SR AEFaBEd PRETAAPT nput

coupl ed to tHendl¢ puBecdusehehd.icapécizgive |densor iznadddpred g dateut phé, and a
first switching,eh&eets hakbdhafa SNLT Ale BUEIGNLPALNSONBLEEL 49 [he out put
of the frequency-to-signal converter and Ravi ng a nmain current path coupl ed
to the swi tcrrRAVPRtagePrys d@sarraige Eheogppicifive senperrananshe kanddesbya change
i'n capaci t angmieh tHaCappHIachs Qs horded e hivd QaPAG hivireSEHs ¥E tidi ch
change is converted into a 15 frequency variation of an electric signal
generat ed by ¥PR8T#Yst osci |l ator, which frequency variation can be used
advant ageousl y f orheceafétyl birguitheays ebmmtise Forfiestitoseiilatgrtdumpsidingh t he
present enbodi nent .conpri.ses ihe frequency-tq-signal. converter, by neans of
whi ch frequenacff'-fJL ’t’%ci"%f’ﬁhé“lmg%nlvsef ?‘ésrt,lt ng‘f)régqﬁgnggp?%ﬁuﬁ ISR AR 2o

el ectric si greitpus, @ofivesuencytot-gignadosanverter gaving en inpatfeoupled wiot chi ng
element, |n rESPONSE! o Wk ChiAARN I 1 i Ehd 1AG1 s ChItMAL Ol ERER! LT NS

the sw tgh on/off. The safety circuit may nprise an 1 ndicator elenent for

gener ating a M&FRi T tehifgaplenmmihaving) 2 £OBErQd supienti Ratdoroynled to
coupled to theenBhtputUsf bk HRlgheddy-tbesfgnbblconveitel B Gafif e ndlie = - -
i ndi cat or -el enent has thegafvé'gnt a&e of s OVIPI g_ﬂ,a vi sual. or aydibl e \,)
i ndi cation of°FREMORAHE COMRFEE FOsBS PRESIrnel L &1EE Fa8P e PTRF™EDNSfi se a
second osci | leahanarc hapd icaungs & chpme forcapacitanceuifpthe capdcitore fommebd
swi t chi ng :

15

by the cépacitive sensor, which change is converted into a
frequency variation of an electric signal generéted'by'the first
oscillator, which frequency variation can be used advantageously
for controllihg the switch. For controlling the switch the present
embodiment comprises the frequency-to—sighal conveiter, by means of
which frequency-to-signal converter the frequency vériation of the
20 electric signal is converted into a control signal for the first

switching element, in response to which.control signal the

switching element turns the switch on/off. '

The safety circuit may comprise an indicator element for _

2 generating a warning signal, which indicator element is serially \;J
coupled to the main current path of the first switching element.
The indicator element has the advantage of providing a visual or
audible indication of the on/off switch setting.

The safety circuit may comprise a second oscillator
comprising a capacitor and an output, and a second éwitching
30 element having a control current path coupled to the output of the
secohd oscillator and having a main current path coupled in
parallel with the main current path of the first switching
element. On the basis of the capacitor the second oscillator

35 generates a signal by means of which the second switching element



30 el ement having a control current "path coupled to the output of the
second oscillator and having a main current path coupled in parallel wth
- the main current path of the first switching element. On the basis of the

capacitor the second oscillator 35 generates a signal by ne ich
the second switcRPny%tement  15.1.93. % a;}%g%_\gn
9220697.8°is continually switched on/off. Thus, when'the first sw tching
el enent d swi t cifegortinuahly swétahedsopiodhi nghus embar thiel finsgr swioshing t he

i Pdlt ﬁat or el ﬁ_rrerELelmm G sm&aaﬁlo@g e SS?Edrﬁs_sWhttc?iﬁ@%l@ﬁédl a%n][ ]?Gi-n pat hs f
"0 e switching e nts, on the basis of whic t yrn- on/ of f, ser o
t he personal - car‘g‘/gggeatrhﬁt h‘%flféﬁmﬂie%ﬁ'é’r'ﬁ't‘r’%" t He cppiadatpSeriey r‘i”éﬁs &ndby
state. Conver selnainwherrehhepdths séf she tsshiteltingl examents s oontienbasifsi pEtwhich
swi tching el ene urW—AA/otfgr:«p u%nrtt;}:e th{ g;le(f'g%arl—ghee”gg§3ra%ﬂst Qﬁ ?1353 lsPn cgha\éh'_ ch
turn-on a user of the per sonaf-care a paratus can dl scern Phat the
apparatus is in the apparagus iiseintansbandhypstatenalCooversedppahanthe first
accordance with fhech el L "BY chOMYs $6rdt SWldchindichedtadify GARH Rl
current path ser%@?fy _c08p+-n%gltto t he ma?i n current pg%w# of thel?ii rst
swi tching el enentheafipdicaton elamenti.nor heebasigaeh whychutuER—ama usert ef ths
serially coupl edydr@ohdie-chPe app@Pftus ddll BisQEANLKHLE tRE Qggmu& VLY &l npl e
way of controlling the switch, which switch, 20 25 30 Conti nued on page
4 15.1.9f%  3ctive state. 4 - ' 9220697. 8

‘A personal-care apparatus in accordance with the invention may

_ comprise a switch which has a control current path serially coupled
\_/ ) to thé main current path of the first switching element and having
a main current path by which the switch is serially coupled to the

1% load. This technique provides a very simple way of controlling the

switch, which switch,

20

25

- 30

35

Continued on page &



provided with the control current path and the main current .path, may be
constructed for exanple, by neans of a relay. An interrupt swtch may.be
provided for switching the load 5 on or off in t he case , that. e
the swtchy 1i2 in the on- state. An advantage of the interrupt switch °
that the person 1 care apparatus can be stitched of f when ¥#62Bdfhr at us

shoul d be in tige on-state on the basis of the detection of a human ;hand.

For exanpl éroyided path the conupl cusreat pathand: the main sementRatiemay be comgructy,

i nvention ig, %Mlg gginganﬁbpg r-#l?&errupt swi tch enabl es a hand-held .
e swich

apparatus to ed oft’briefly, for exanple for briefly conbing
the hair. The interrupt swtch can be constructed sinply by neans of a
push-to-interrupt switch coupled in series with the main current path of
the first sw dghilngextuptierawideh winkp thee pPividedlr fopt saténiel tHe $Wid ch. 15
The abgve awrd adrheprf mppe dakai lgdy feaLbires the, invention will be

" described nore el aborately with reference totttP e aﬂ%tc?ﬁpaﬁ/i nie d8wi M, in

whi ch Fi gurstatd. Ahadyaniagecofothenntepmpt switchathai thetpeesvinalicare apparitus can be

per sonal - care agat us in accordanc ith the invention, and Figure 2
shows a r eIS&§ﬁ&P BE!?‘!’HW the apparafy sgﬂ'gl&men’érfi‘e on-siate, op the, basig of the dgtection
appar at us i¢r aacnumanCeaantt h t herge Rk mbied if th s&ggvggﬁarg of
a first enbodi nent of a personal -care gppér at L!%rﬁogllalaccor anctg&\?\lny'?#o{%é

i nvent i on. Witle thecinvention i ar hair driex, ithe: interreps switchh enablesaa dand-beld ipparatisaol y

coupl bet i . ] n second .supply 25 t er i nal

"t or Bne ascfticel s bpet oy ekhole 1Rt bobey coyBoing BE b e e e

for conver tdaf ®et doasabdted ﬁa’iﬂmﬁ\m&aﬁn@gﬁaﬁ puish-t6-istefrapt switth! aipledan deAes MRt Y . .
circuit SC coupl ed between a third supply termnal 3 and a fourth supply i 4 .
term nal 4 themaimguergs) path of the frst switching element pr xith theimpin cuﬁenummomeany |
the rectifyjnpgpcircuit RC can be constructed in numerous known nanners, ;
whi ch manners are not relevant to the present ‘invention, 30 Fig. 1 does é
not show any details of the load LD and the rectifying circuit RC. The | oad

LD can be constructed, for exanple, by nmeans of a heater and a fan if the
appar @Pus is, for exgﬁhﬂ&,""ﬁ%ﬂh‘aﬂmﬁﬁﬁﬁﬂg features of the, nygation will bec
apparatus i fol - : : :
GPPa ALUS | deacriid AOATBaoraly Radiifinboss U besSlbpanying gl Bich
constructed, for exarfigure bshawsanseleNant part of a first embodiment of a personal-care
apparatus in accordance with the invention, and ‘ |
Figure 2 shows a relevant part of a second embodiment of a personal-care
20 apparatus in accordance with the invention.

Fig. 1 shows a relevant part of a first embodiment of a personal-care

apparatus in accordance with the invention. The relevant part comprises a load LD and |
a switch SW serially coupled between a first supply terminal 1 and a second supply ‘

25 terminal 2 for the application of an alternating voltage, a rectifying circuit RC for '-
converting the alternating voltage into a direct voltage, and a safety circuit SC coupled |
between a third supply terminal 3 and a fourth supply terminal 4 for the application of l
the direct voltage. Since the load LD and the rectifying circuit RC can be constructed in
numerous known manners, which manners are not relevant to the present ihvention,

30 Fig. 1 does not show any details of the .load LD and the rectifying circuit RC, |

¢

The load LD can be constructed, for example, by means of a heater and a
fan if the apparatus is, for example, a hair drier, or by means of a motor if the

apparatus is, for example, an electric toothbrush.



di ode bridge circuit coupled to the suppl'y termnals 1 and 2 for the
receiving the alternating voltage and to the supply termnals 3 and 4 for
supplying it he i Q8. 868 t age, having a capacigor coupled between the SYPB@QZ
termnals 3 and 4 to snooth the direct 5 vol tage, and having a zener =

di ode coupl ed between th o) b3 5t ghilhser |

vol t age, which di ode bri ggggga%lﬂ#?hgggﬂcic%oﬁ@p?%%ﬁ@’ t;bgaér%@glet, [Bg 'ﬂ#é&%a
suppl y - %@k ni naldiode bridgexiteyitrooupled ¢6 the Supplyt teemibals: ks andb2 doptheereceivingther i n
order to reduce,the.alternati vol t age applied, to. the di ode brjdge
Qireuit. In t halEmatne volsss ARt ihe SIPTY ffrmitalshand 4cior Suplking dhe Jires soliags,
a 10 relay hawii § Wm] alnfdorh Be” dirdct
SC and a nain ?ﬁ?@gnt Eat F}dr‘éﬂou%(?%ﬁﬁn%ﬂﬁ:ﬁ%ar ent pat ggayg&p‘i%es themse\r/\n tch
SWin serifs wvphageant daving@ zener diode coupled between gheasppphsterminalsndiand 4dn
current produced, af urning of f .af, t.h wtch. SWTorned b rel ay, a
diode D1" o codapaise She Hifbel voflade, wiich Fiode BilckS firsitt ol PR Fahled, 105 Rarible o
relay. 15 the supply termifafs §ah@R)byCesnsl of $Sfirst And AReBinmISHoWeraetingt i Bider to
conprises an oscillat'or 01, a frequéency-to-signal converter FS, a first

swi t chi ng el emseduce the altgrnating) voltage tosthe [diodehridge cirguitecond swit chi ng

el ement T2, R4, R5), an j r ' indi I ( ,
the oscillator 01, in acgz'gp‘%al%g%hsmgﬁh&&ﬁ‘eehﬁ?\?ent grrlkwggnc%%ﬁg @ﬁ%so‘?@
capaci ti vg@0osengelay Gavingra édntroll etneeriti path Sfcoaplpdité tief safeti eireuit SClynd 0 nialve cidident
proximty of the personal-care apparatus, the safety circuit SC being
adapted to conPat 6, whichmaig curmed path Soyples the,switchsSWeincseries withhg lead;LD.

personal -care &g ' . RIS .
D wcar ©, A0t SR b o B olood AR i o B e swich
capaci tive senSW f6iinéi:by thecrelayt a divde @1 iscooupledrip iparallel) withzthe codtral durreat path

capacitor plate, ranged in or on the handl e of the apparatus, and a
second capaci tSr"%er&g}H ate, coupled to the supply termnal 3. Al though

the secongscapaci tor pl aifie sifefyl LirdulitySE Gn teCpredcint bmba@ient €ompligisean Gw2iliaks

arranged in or on the handle, the physical presence of the second cgg)amtor
a
?

plate i s not nélgssfrequenqy-tdrsigoalxonvérter FS,;i afirsp swisching glement (Th, N3s

matter of fact, if .the Jtiv nsqr..CS | S t ' o
capaci tor pl at Mﬂ&*ﬂlﬁg’?a@apﬁﬁ‘f smng:gg S%MF m*’a aﬁggp{eglﬁf&swh I,
earth via a paphdah ihdicatbt ERmeRO (D)) ah¢ osdillatot OF, P aRbRdante willi B invention,

capacitance to earth is coupled to the supply termnal 3 via the mains

vol tage and t heompeisingya eapacitive sensorCS for die: of opast of 9 dumandedy dg the
COTD! 11 "ot 1° gy RS b A b o BB AR e SR Yo
regardl ess of ithe switdtsSWiii tegponse to this detection. Since a personal-care apparatus is generally
' held by means ofa handle it is advantageous to arrange the capacitive sensor CS near
the handle, the capacitive sensor CS being constructed, for example, by means of a first
' capaéitor plate, arranged in or on the handle of the apparatus, and a second capacitor
25  plate, coupled to the supply terminal 3. Although the second capacitor plate, similarly
~ to the first capacitor plate, can be arranged in or on the handle, the physical presence of

N

the second capacitor plate is not necessary in the case of a mains-powered apparatus. As
" a matter of fact, if the capacitive sensor CS only comprises the first capacitor plate, the
. first capacitor plate constitutes a capacitance to earth via a part of the human body near
30  the apparatus, which capacitance to earth is coupled to the supply terminal 3 via the
mains voltage and the rectifying circuit RC. Whereas the capacitive sensor CS
‘comprising the first capacitor plate has the advantage that the relevant sensor can be
constructed simply and cheaply, the capacitive sensor CS, regardless of its construction,



~ transistor

e e — e ————————— e

PHN 13. 866 6 - : 11. 08.92
in conparison with for exanple an optical or a resistive sensor, has the
advant age that detection by the capacitive sensor CS is not af f ect ed by, -
for exanpl e PHI9iI1Bi866 of the capacitive sengor CS. In addition to thqq. 0892
capacitive sensor CS the oscillator 01 conprises.a 5 NAND- gat e N1,

NAND- gat e Nin cafifafisdiowith f0F cfiinpld Bt opAMP 1 Resiiivdetish] Hal 'S SOVAE gi‘% r

i nputs coupled to the supply, term nal by neans of the capaciti ve

CS and havi dgtegtiomby s capagitive sensor £5§ linolipﬁegted)b}'rr&trmmple,rmﬂmgsoﬁmer RL,

t he NAND- gat v i nterconnected inputs coupled to the output of
t he NAND- gafgp%im}g% an output. The frequency-to-signal converter FS

conprises a capaci torlﬂﬂdmnoiwﬂiempaéihw@:{swcb thé oStil4ter DA domprises
capacrtor C2, and a resrstor R2 t he caﬁamtor err] and the diode [err]

bei ng s&rial LSRR AND=g2t@ Nihbiaving:

ts)gf\?\rlegntﬂlghgg}gg y ter (5% %@;‘W?ﬂ@gg%n%@eﬁ%% cou

and the di o@S &k having msouqmocotipied o kil tigputobyp Inieing of mrrehh@k RY, tthe t he

f?gﬁg:'g?grw fi E@a tChI ng el egent 15 T1, ﬂleawtmhq tco ri ses a
NAND- gat
I nput gacgup eldﬁ?gh%l%or nt tuat e&gﬁw %ﬁ gﬁ&[ggan@bﬁ#es c%ﬁ%or

C2 andlBavi &, ardiode P2, ac!buﬁﬂ B3, acapacitob £2; and a tesistor R2; ithe capatitoC1mmdns

_ g;pggst (r)ssr to‘iPBdRS Eer'&secogg osc!III!ator Oﬁ C%ﬁl‘ §ﬁﬁem§a%a£& Nﬁthe

i nt erconnecg,gﬁ,l %ﬁd@%ﬁé@ﬁbﬂcﬁoﬁ@aﬂd&ﬁém&&rm%ﬁn %eﬁml t}v)%&'rl]theu
capacitor C3 and havi ng ‘an out put cougl ed to said |nputs ans

resi stor R6supply terounalcd avd & print gites egrr the capacikey) Ct and thesdiode D2, the

R coupl ou PSR B Fuplhe' s e i s BBl o The il iy plgmeil

transi g§or gl , NBJR3) e mraMmTEdvnheiWﬁhea%nectorC@Hﬁﬁh% of the

and the co ector of the transrstor 11, the collector of the

transi stor ¢mities; agNANI,Bate N3, anda msistor,R3,theNANDxgate N3chaving, intersennected

S?LSLI ﬁ)ll F{gﬁ %gerd){gféﬁﬁiﬁﬁ%%gkbel ng coaglgldég%tﬁ% rgfterm&

t he tra&sr sm]?buiplrt coupled & fhe?a?fd’lt&m:immt’l‘l rdflllﬂé t&istérﬁml'ﬁhe whi ch
|scapa e of switchin 0 t he sw tch, SW
i s coupl ed ‘Bﬂ@géﬁ]P%PB"feséf @?ﬁ‘?s‘! ES andea resistar|

?LéaB?E‘Zﬁm o 'h?‘"?‘%%‘f’?ﬁ*%“g?é%f‘%% ‘Eﬂéﬁﬁwg‘@ﬁ% sl 395 ibans

of a |ight - of the capacitor C3 and having an output coupled to said inputs by means of the resistor

R6. The second switching element (T2, R4, RS) comprises a transistor T2 with a base,
with a collector and with an emitter, a resistor R4 coupled between the output of the 4
NAND-gate N4 and the base of the transistor T2, and a resistor RS coupled between the

25 collector of the transistor T2 and the collector of the transistor T1, the collector of the
transistor T1 being coupled to the supply terminal 4 by means of the parallel |
arrangement of the control current path 5 of the relay and the diode D1, the emitter of
the transistor T2 bemg coupled to the emitter of the transistor T1. In the present
embodiment the interrupt switch IS, which is capable of switching on/off the load LD

30  when the switch SW is on, is coupled between the collector of the transistor T1 and the
parallel arrangement of the control current path 5 of the relay and the diode D1. In the
present embodiment the indicator element (ED) is consﬁ'ucted by means of a light-




4 - -+ 9220697.8 em tting di ode ED coupl ed between the
emtters of the transistors Tl and T2 and the supply termnal 3. The
osciltators 01 ‘and 02 play a central role in the operation of the present
embodi nent . g ‘Igb% supply terminals | and Z are connected to gr0697.8
~alternating 5 I'fage, for exanple the mains voltage, a direct voltage
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signal into a control silmalistandby sth% dtthmpuyouim apiparatus, tim which gmlthqsthch

has such a aI that e tra Sst.or ond e ar. C1
conseguent I§ t ?’tlp Ilﬁl'&ﬂﬁérﬁ Bﬁ’e il %I 2 ﬂé aggc(ﬁjp IS
~after which thenehg%aaw@?uemtrdaavémbl il bbatmgmﬁé owmtswmwaﬂwsmtdt&mc

capacitor C2 delivers a snoothed control signal. In the sane way as the
osci | | at ol001 sigaabwhese ﬁmenewmmdat%c%mcmmthe gngﬁwemcs the

bei ng. ohar god SRR Aaby S Beink afpef o sch RS cofinitly ofd e AR RY'acrih

NAND- gate N4. TheNANDigateeNi Byaheaps of tid NAND-gateeNDSwhich donstitiids abuffep) thed
to the base of the tran5|stor T2 and causes the transistor T2 .o be turned
. on and turned &chuacoﬂgnﬂuanpplwqwmﬁéresmﬂsrsm gonverter, BS ¢ whichconverte

“transistor T1 i f t I

ransi st of 1 confill Al g b €0l i ARl Jgﬁ%’@ttﬂ*ﬁ‘

ISW 25 | bfl(Sr hrrednab)suttme valg;aha_lthrthe tﬂanilstgn;l Tdrisact oondhgtmeh a‘hewapammr G/lmanseqmntly
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~which state the appa or exanp el’d 1 n"a hand, the capacitance of
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control signal.The electric signal generated by the oscillator O2 is applied to the base of the transistor -
_ T2 and causes the transistor T2 to be turned on and turned off continually. In the
-/ . - standby state, in which the transistor T1 is cut off, turning on and off of the transistor
_ T2 results m a current which causes the light-emitting diode ED to blink, the switch SW
25 - formed by the relay not being turned on by the current, which is limited by the resistor
RS. The limited current is not necessary, for example, if the collector of the transistor
T2 is coupled directly to the supply terminal 4.
In the active state of the personal-care apparatus, in which state the
apparatus is for example held in a hand, the capacitance of the capacitive sensor CS has . |
30 . a value which differs from that in the standby state, as a result of which the oscillator
Ol generates an electric signal of lower fre'quency which differs from that in the
standby state. As in the standby state the electric signal is applied to the frequency-to-

signal converter FS, which converter converts the electric signal into the control signal.
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In the active state the control signal has such a val ue that the transistor
T1 conducts. As a result of this, the capacitor Cl blocks the electric

si gnal genePHNdA3:866 he oscillator 01, the8resistor [err] ensuring tfiags. ohe
capacitor C2 is discharged rapidly. As the transistor Tl is conductive a
current flods Macmynutbltbemmmhamwhwneﬂmmt&ﬂ cbﬁtﬂr"' As
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standby st aibg.thé helapand ﬁeattemmgtt?amge&eﬁssﬂm&a m/mfﬁzeakﬁé‘esme

l'i ght - emttlng dlode ED t Ilght- emtt diode ED w Il [ight
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i nt er m t t enthe/cument<ag fmmm Uhyumegn etintermupt switchplS, the switch SW s

Coup od bet (RN S e yelaioeihe Fbned 7 R g vl iR T e i ‘e

path 5 of t et the useradfam, apparatisprovided twith'tiecdafdt cirbiit 8€ &inr YR switch off

several ot her Iocatlons for exanple in series with the main current path 6

of thelPel ajhe 2pRgratys duting the active siate. nee ingthe active gate, asrim thensiandbyrstate,

i 11ore fr ot pRue! OF hibsliig BataRGE 12 dulofr, e bt dhilg 0H: EB Y b

i 11 ustrat i ngmitting|diodecEDUwiIElightfupPihtermifpentlyi Mmd:oflecbmimbuﬂylswlﬁh thélﬁlt&&ilptt\x)

circuit SC. A first feature Jj.g t t.he NAND N2 is dispensed wi.th and
a NAND-gat e$ igr“h yaed- Al‘ﬂ\??@ ‘“M'Em‘s&’étﬁ H&ds t o |
the output @by r%@@b%ﬁﬁé eoﬁ%:oraofs:ﬁewsl tapbm %dn&&f%dgfeg b@@'%ofme

termnal 4, and an output coupled to the base o etran

resisté¥ R4 relaycthe/dnermypt switeth Hmay Hamﬂaged atlmeml otherilbcations,t fmrtehmnple in
NAND- gat es N2 and. shown 6 The NAND- gat es can be
const r uct ed ¥4 %mmmﬂ’s gI e integrated circuit. A

second feature rel ai anngwMMkmt?ﬁgWaWemv&xﬁi&nibﬁpbﬂendm

NAND- gate N5 have an input coupled to supp term nal 4. t he
NAND- gat es SPRATAtUS jin peepsdance with thesinuentioni The pact differsnfrom: that oft the

anot hor or - PRCPRmEE 0T B Y. L yfvef 350AY, haiiting' e I54R oBfuie? of o

i ndi ca2@r epossitie constractiony of the safedy cirewit SO, 2 fidit féguielisth@ the NAND-gate N2
transferred_ tog another location. In the present enbodi nent the
| i ght - eni t t iS-@isprnged with and a NAND-gate N3 is included. The NAND-gate N5 has a first
input coupled to the output of the NAND-gate N4, a second input coupled to the supply
terminal 4, and an output coupled to the base of the transistor T2 by a resistor R4. The ‘“w/
NAND-gate NS has a buffer function similarly to the NAND-gates N2 and N3 shown in
25 Fig. 1. The NAND-gates can be constructed advantageously by means of a single
integrated circuit. A second feature relates to the NAND-gates N1 and N3, which like
the NAND-gate NS have an input coupled to the supply terminal 4. As the NAND-gates

shown in Figs. 1 and 2 are each arranged as an inverter, the inputs which are not

essential for the operation may be coupled to one another or to the supply terminal 4. A
30  third feature is that the indicator element formed by the light-emitting diode ED has
been transferred to another location. In the present embodiment the light-emitting diode
ED is coupled between the supply terminal 4 and the parallel arrangement of the control
current path 5 of the relay and of the diode D1. A fourth feature concerns the NAND-



ED i s coupl ed between.the supply terntnal® 4 and the parallel arrangenent of
the control- current path 5 of the relay and of the diode DI. A fourth

feat PHN 13. 866 9
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oscillator 02 is switched off when the transistor 1’1 is turned

fifth feature idirectipto tlwehghﬁegnmstdlm ERh Su@edh%mnseﬂthmmmmma{@h Qthbd

of  the per sonad 456 B\RREPAE B orBaRf Y3 1 exifRBd of Ve o Hhoblof 1" Bl

enbodi nent § shean Anfifthifeatudy isithat thé interrapreswalchtid dispensed with) althowghothis intezrupt
nodi fi cati ons are conc vable to those skilled |n the art Thus, the
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switch, the osdMitchcan de arranged al seueral locatiansyin °6@WP@FPN°}MP§WWWQ

el enents and t Sgér%macator el enent can be constructed in many ways which
differ fromthe iments shown. For exanple, the switch can be
constructed by means of Therinventiomis ng limitedhtor the embodimentypstiownciergine Within the

with the’ lond. Spelhbe tnyaabop shvers) moicaitn "“”e”taga”ﬁaﬁfé”@aﬁgseé?alf in e
coupl ed t qqt her}@kn Wwikh! therddeilatirs,! e fiat BStiVefter, | thé SRitBiRhg

poi nt, for exa etween’the main current pa hs of the sw tchi ng el errents
and the third dqmﬁn]smmenadxcawnelememmbecmmmd mrmanyevax;rwmmmf&t from

et anged at andihERDRBlenf HONR. Hox Sxdmaly vl HHRR AT oe WhnRkled £ Hepty g,
t e’ mai n Curreﬁha@ﬁi‘hﬁ afcohti6l Suirdnt pa tthe 8Witching elénieRfs M@ Havitlg a main

current path of the svmtch Anot her possibility is to inplenment the
i ndi cat or el emsnerent path spupled in seriesi with thenload.i Mgreaver dhe controlcusrept path of the

l'i ght-em tki ng .
" be couple Bfor g’)%a ﬁ'é%scghéﬁ t%e@%ié' respe @\Q/é’kﬁgw‘curréeé@gemf ?‘H%he
swi t chi ng el engoir, fo émn?ltebetmesuiumamxcumnt pathepf theeswitching elademhnd the
el enent by neans, of allgt emtti di ode and 25 a sound .reprod cer

whi ch may be udhirdsupply tarming} rgh%ﬁl gmEntMay, be se , for éxample, by means
11111111111111%%%%%%&&&%& may readily be arranged at another locanon in the

safety circuit SC, for example between the main current paths of the switching elements
20 and the control current path of the switch. Another possibility is to implement the
" indicator element by means of two light-emitting diodes, for example light-emitting
diodes of different colour, which light-emitting diodes may be coupled for example
seriaily to the respective main current paths of the switching elements. A further
 possibility is to implement the indicator element by means of a light-emitting diode and
_ 25_ a sound reproducer, which may be useful for example for deaf and blind people.
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ngﬂﬂmﬁ” IS 1. A portable personal-care apparatus adapted to be held -
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3. A portable personal—-care apparatus as claimed in Claim 1

or 2, wherein the safety circuit further comprises a first
oscillator comprising a capacitor which is constituted by the
capacitive sensor and an output, a frequency-to-signal converter
having an input coupled to the outﬁut of the first oscillator and
having an output, and a first switching element having a control
current path coupled.to the output of the frequency-to-signal
converter and having a main current path coupled to the switch.

4. A portable personal-care apparatus as claimed in Claim 3,

wherein. the safety circuit further comprises an indicator element
for generating a warning signal, which indicator element is
serially coupled to the main current path of the first switching
element.

5. A portable personal-care apparatus as claimed in Claim 3
or 4, wherein the safety circuit further comprises a second
oscillator comprising a capacitor and an output, and a second
switching element having a control current path coupled to the

output of the second oscillator and having a main current path

arectifying circuit for converting the
al.ternating uoloags.into a direct voltageoand for supplying tdaeostiz.ect
vol tage between a third and a fourth termnal, and a safety circuit @_’Jupl ed
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(i);t gl)ug?,of‘ the second oscillator aﬁ having a main current piﬂnmm““umlmll

in parallel with the mai n current path of the first swtching eFenkent®

A portable pers are apparatus as clained in daim3, 4 or 5, whereln
the switch has oritfol current path seridlly coupled to the PZ2A6 T Br ent
path of -fhe fi rst svmtchl ng el enent and has a nmain current path by which

the swithh is s&mpabhyncgyﬂndnﬁchh@é fath cérrentfpPd babie pafsional -care
‘apparatus as cla g 9 m m1l, 2, 3, 4, 5 or 6, further conprising an
i nt errupt sw_tcﬁ”"ftﬁ ’“ﬁ)‘aj 80 ehi ng on/off the load in the case that the
switch is in the onést ateporfable Aepsoiadbtarepepsonals car elaippedriat @taim3,

accordance Wity 4y 0NG8lsd N ALAESHHAY £ RhBFor ERSE SURTLalgypal 1

dryer. 9. A portable persona care apparat us su ant’i y as
her ei nbef or g desmpilp@donthe madh cqurnent poth od e SApsth pivikrhdngvlegent 20425

30 35 has a main current path by which the switch is serially coupled to
the load. ' .
7. A portable personal-care apparatus as claimed in Claim 1,
2,3, 4, 50r 6, further comprising an interrupt switch for
1 switching on/off the load in the case that the switch is in the
on-state.
_ 8. A portable personal—-care apparatus in accordance with-
4 any one of the preceding claims, in the form of a hair dryer.
9. A portable personal-care apparatus'substantially as

15 hereinbefore described with reference to the accompanying drawings.
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