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i ndicates the total nom nal shaving time still available until the voltage
[err] is reached after detection of the tine [err]. Subsequently, in block
248, designated "[err]<[err]"” it is ascertained whether this total tine
[err] is smaller than the reference vaI ue [err] It this is the case, in

o 1 A=~



case, the program is continued in block 300, designated "t,[err]=0", in
which the tine intervals neasured are reset to zero. Subsequently, in block
302, designated "notor on", it i$b9§&§§%g§1mhether the 30 notor is on and,
if ist is*on, it is detected in blocC , designated "mains on" whether the
mai ns- shavi ng node or the battery shaving occurs. During mains-shaving the
pr ogr anstaadadiichd BRvaiIAHIE whibtas lbetier MaglRbMEHE witDiBe ddsited vVaRe. N3 1Idng laY the Batshyn@ragede
the tins nibnéd thh tidWoldiget V3 Gandlie Ghotdr $5 XN SAitghedH absin, RAMISI dRfing WhiththeOdidcha G ,

desi gnatiedit ist operativet is tribasutddelf GOblodk 338, dbaigintddi iRcHaryeroEfTe At &4 t By ", Aifeemettidis
subBsequewitthed, on agddl, diek didd8rgerddsuiy isatmedk Inp@aratije, thd eowef-supply . divevitr §s" gnalblér if

wei ghe ecdecssspryi the diethengertime ¢ infoadaddnts themnecharyi ang thehtineehis sétdo the valwe thaflerydish 35
ener gi zthd pregEmtihrepeatedstading etrdpcB@2ch t he di scharger circuit has already been
oper at i ve,The ineentign ig netilimfied tg thembediments deserived earpim Withip thelreonepf the inyertiorelail ¢ he
di schar 8gYiR PiiME mamcvariants #e AeNRalYable e thrsecelitied ip dhetart. Tgr eamplethesfirstiand the ook
310, deﬁcéqga"l"?ﬂ“","["&a? 'gf’ﬁfsi‘{“d, the second timerrpaasusemaniiaeans and fip sortectins meaps qanj o
smal 1"@r b¢ FrapirupRd inaRy aipermaaney dag shopay Fufter. fg baftery fay beythaweq Remyeiiyr ey

residual shaving tinme available after detection of expiry of the discharged
time [err]. If [err]>[err]] ikeghidoeckigBd2, designated "[err] --> [err] +
[err]", the nbtor is smﬁtcnﬁgdgﬁ; %%nniscnarg time [err] is 40

i ncrgased, so that during e next arge after Hetection of the tine
[err] the avail abl e shaving t#99 ipEstehorter and betfer in agreenent with
the reference value [err].[ I n288 ocktB¥8, designated|"[err]<[err]", it the
time [err]<[err], it is subseffifent] PoBEect ed whet hpr the battery vol t age
[err] has become snaller than?®he VERIRTerr]. If this is not the case, the
proQL@n1junps back to bl ock 3_' an tﬁﬁ§1loop is reppated, to neasure the

ti me7during which the notdr i§,.ene @i?@d after deteption of the tine [err]
in the battery-shavi ng node. igtrl Bﬂ.h%ﬂy 45 vol fage has becone | ower
than the voltage [err], in blagk 3 Ehh eshgnated "[err]-->[err]", the notor
is switched off and the tijme barrl| hSioioduced, so that during the next

di scharge after detection jof bdgis I aRsberr] a longpr residual shaving tine
is available. If the notor| isagwi tpheg off in this pattery-shaving node,
which is detected in blockj 3023 then,<vpn bl ock 318, | designated "di scharge
on, t -->[err], t=[err]", fthez2d2 ne| fers) during whigh the notor has been
energi zed is | oaded into tjhhe 2@nor |y diachdrgh bire—tt,itSSpt to the value t2

duri A4 which the so dischargess cif sk has al ready| been operati ve.
Subsequently, in block 32 dessi gnptedt1"t -->t + 1', the tine is increased
and in block 322, designatijed 20err| matofeyr] + c.[erf] ", the weighted sum
of the tine intervals [err] a#® [ ef dipchage gt ertpitnied] where ¢ is the

wei ghting factor, which is| eq@® tphefie*fhti o bet wepn the di scharging
current and the nom nal shiavi cuf fefitr. |f in block 324, designated
"[err]<[err]™, it is detec 2 té?? is greater|than the reference
value [err], the discharg 5% t ched off|and the tine [err] is
increased in block 312, deisigh r] + [err]", so that
durig the next discharge after detection of this time [err] a shorter
residual shaving time is available, which is better in agreenent with the
desired value. If [err], it is detected in block 326, designated
"[err]<[err]" whether the battery voltage has decreased bel ow the val ue
[err]. If this is the case the tine [err] is reduced in block 316, so that
durif§ the next discharge after expiry of this tinme a | onger residual 7

EP O 300 537 Bl shaving tine is available, which is better in agreenent
with the desired value. As long as the battery voltage is higher than the
voltage [err] and the notor is not switched on again, the time during which
the djscharger circuit is operative is neasured. |If in block 330,
designated "di scharge off, t -->J[err], t =1Jerr]", the notor is swtched
on again, the discharger circuit is nmade inoperative, the power-supply
circuit is enabled if 5 necessary, the discharge tine [err] is |oaded into
the nenory, and the tinme is set to the value [err], after which the program
is repeated starting at block 302. The invention is not limted to the
enbodi ments described herein. Wthin the scope of the invention |aid down
by the clains many variants are conceivable to those skilled in the art.

For exanplethe first and the second detection neans, the first and the
second time-nmeasurenent neans, and the correction neans can 10 be
constructed in any other manner than ghown. Further, the battery may be

s

?%uit

charged in any other way. Legend to Figure 4: Block no.: Desi gnation: 15
200 start 202 t,[err] =0 204 not or on 206 mai ns on 208
t->t+1 20 - 210 [err] < [err] 220



224, mot or on 25 . 226 mai ns on 228

t=[err] 230 lerr] < Jerr] 232 t->t+1 234 di scharge on, t -
[err] , t = [err] 236 [err] < [err] 238 t=t+1 240 not or on
242 di scharge off, t -> [erepodoosst®ir] 244 [err] = [err] +
c.[err] 248 [-err] < [err] 250 [err] -> [err] 252
Terr}->[err]+[err] 254 end 40 45 50 55 8 EP 0 300 537 Bl Legend to
Figure 5: Bl ock no.: Desfgn : t,1err] J= 0 302 not or on
304 mai ns.on 306 *A@i%f@qgs' Y [err] +c.[err] 310
[err]<[err] 10 Block no.: | Designation: 312 [err] -> [err]
+ [err] 314 [err] < [errboo316] th 0] -> [errf] 318 di schar ge
on, t>->[err], t=[err] 320 302 - t + Inold on

322 [err] = [err] + c.{ersgs 324 mains on [err] < [drr] 326 [err] <
[err] 328 not or on 20 308 t—t+1 : 330

di scharge off, t->[err], t} = pedr] | Guatint25 1. A davi ce conprising - a

| oad,ferr] whi ch can be p rét byl aalsdttery (6) anq - a power-supply
circult (1) for charging the Bt tefy t6)}4and/ or powdring the load [err],
characterized in that the ev?b‘e f uMeFeh conprises - first detection neans
(100) for detecting expiry| of 316 pr d&et &vi ned di schdrge time of the battery
30 (6) which is sft ;?Iea\?é?c%?’@é’grtreﬂ %d of use for powering

bl 259 - cotrtrcl etection rreans (13) for detecting
a battery voltage substantf al Ly, eqp 1"<t1 a threshol d val ue corresponding to
a voltage at which the bat er¥26(6) \t}oe regarded gs fully discharged, - a
di scharger (9) for discharjgi ngog he bﬁyk;rg];y (6), vvltr the load [err]
swtched off, after det ectlonsﬁ‘ e<gysg%rdgfoﬁtthet2dg=§ arge tinme until
deteétion of the threshol d—atlue—35 s+t | ne- measur ement .neans
(40, 80) for neasuring the tinme during which the |l oad [err] is powered by
the~bat{”e{ni/f (6) after detection of expiry of said discharge time until the
t hreshor@ val ue i s reached, - second tine-neasurenent means (50, 80) for

rreasg;rpg t&@rcé&oqr?png ring which the di scharger (9)

a load (Ry) whrch can be powered by a battery (6) and
- a power-supply circuit (1) for charging the battery (6) and/or powering the load (R.),
characterized in that the device further comprises
- first detection means (100) for detecting expiry of a predetermined discharge time of the battery
30 (6) which is set to leave a desired time of use for powering the load (R,) still available,
' - second detection means (13) for detecting a battery voltage substantially equal to a threshold
value corresponding to a voitage at which the battery (6) may be regarded as fully discharged,
- a discharger (9) for discharging the battery (6), with the load (R,) switched off, after dstection of
expiry of the discharge time until detection of the threshold valus,

35 - first time-measurement means (40, 80) for measuring the time during which the load (R.) is
powered by the battery (6) after detection of expiry of said discharge time until the threshold
value is reached,

- second time-measurement means (50, 80) for measuring the time during which the discharger (9)
has been operative, and

40 - correction means (110) for correcting the exprred discharge trme depending on the magnitude of
the weighted sum of the time intervals measured by the first and the second time-measurement
means relative to a reference value so that during a subsequent discharge the time of use still
available after detection of expiry of said discharge time corresponds to the desired time of use.

45 2. A device as claimed in Claim 1, characterized in that the device further comprises:
- third detection means (11, 12, 80) for detecting a weighted sum of the time intervals measured by
the first and second time-measurement means, which sum is substantially equal to the reference
value, and for switching off the discharger (9) or the load {R.) after detection of said sum.

s0 3. A dovice as claimed in Claim 1 or 2, characterized in that the device comprises means (15) for
switching off the power-supply circuit (1) when the discharger (9) circuit is operative.

4. A device as claimed in Claim 1, 2 or 3, charactlerized in that the discharger (8) comprises a series
arrangement of a resistor (Ri) and a transistor switch (T:), which series arrangement is connected in
85 parallel with the load (Ry).

5. A device as claimed in Ciaim3, characterized in that a light-emitting diode (D) is arranged in series
with the resistor (R1).




has been operative, and 40 - correction ieans (110) for correcting
the expired discharge tinme depending on the magnitude of the weighted sum
of the tine intervals nmeasured by gp 360'5{1 tBand t he second ti me- measur enent
means refative to a reference val ue so that durl ng a subsequent discharge

the tine of use still avallable after detectlon of expiry of said discharge
time corresponds to the desift t e r_UT tser 2—A device as clained in
Claim 1, characterized in trat evi'te furt her cofprises: - third

detection neans (11, 12, 80 Bl@knqiet eddsigngo wei ght eq sum of the tine

i nt\erval s nmeasured by the fi STo0Ta t‘?FOFU STmE-TIEASyr enent means, whi ch
sum i sssubstantially equal fo tfhe rgfe {;e val ue, and for swtching off
the di scharger (9) or the | ¢ad gygrr] ,1; detection|of said sum 50 3. A
device as clainmed in Caim1 orag, cha.nagt erized in tlhat the device
conprises neans (15) for switchippg qff, dthecpower-supgly circuit (1) when

t he di scharger (9) circuit ils aperat]ige<t, 4. A devicelas clainmed in Caiml,
2 or 3! characterized in that the di|lsgharger (9) corrqu ses a series
arrangerrent of a resistor [@rr]3land Javiieansi stor switich [err], which series
arrangenent is connected in|55 316 ﬂatgaltJ—AeI with theljload [err]. 5. A
device as clainmed in Cain8] cl#Bact|edischegh amt-+hat=ta || i ght-em tti ng di ode
[err] is arranged in series|w t30thg rettstor [err]. |9 EP 0 300 537 B1

Legend to Figure 5: Block ng.: 322Deqilgmdtt®a: 300 t,[err] =0 302

mot or on 304 mai ns on 306 324  |ttet<td 308 [erfr] = [err] + c.[err]
10 326 ‘r:‘b<‘:;\;,10 [erfr]<[err] 312 [err]
314 [err]<[err] 316 [éq;] >0 318 . . |discharge on, t->
[er(],=ct=[err] 320 t-t+1 T g d'Ict%argJ°ﬁ't'ft2't‘t‘ 322
[erH‘j:[err] + c.[err] 324 [err] < [err] 326 [err] < [err] 328
not or on 20 330 di scharge off, t ->

[err], t Glaifngrr] Clains 25 1. A device conprising - a load [err] which can
be po wered by a battery (6) and - a power-supply circuit (1) for charging

t he bat ety Ad8YyicegeaPdtindpoweri ng the load [err], characterized in that the
devi ce furthet %:'Biﬁ’ﬁf‘q)@’@gh cansp peereghveaafion, @@%hs (100) for det ectl ng expiry
of a predetermari@l’!"'cﬁ“ h%{“ﬁ;géulff’h%‘a@f‘gf'ﬁé’a‘f?&t@ °§l?‘”°""9 the load (f% ) Whl chis
set to | eave a‘ﬁg 'g Ying I dd

e re ol oy | ad’Z? {?;f foc waﬁ%ve

avai | ab| e, o se for wenn

. ich is se ﬁqave a CR
substafitial |y, e Rctidn sﬁ]QsteIn ||9 e)i 39 e%Low
whi ch t he batt%m arv Eﬁ% dasfu &%
(9) for di SCh-aréJ&iébgar&j?QQ) 5H disehargilgCthe béﬂevty 6) tct%Wo do on of
after detecti onygfy & ¥BidisthaRe tind @ntfl bistedd a{&%etthraﬁolu%w detection of
threshgl d val ugist Fmc-measurement b frlodin L (40, |90 foF RRS44FR] BB timBdkify (rkéh thSQaadf(a{) is
nmeasuring the tdowsredl vy iieObatbry qb) ditbeddideeh dfbbily df Sai) AEHaR@ e dnbICth® Hirdshaly
(6) after deteckiuen rédcheixpi ry of said discharge time until the threshold .
val ue i s reachesdgond tisie-a®asireivientanaaBO(S0l 80 feNTheas@iag the (iF6  duig)which therisalsanger (9
theg) me dur i nghanheeplvperbtye.agndchar ger (9) has been operative, and 40
- cofrection meamectignmeans {13) ferororreatingd thg exdired disghprge timel F'@P@hmgg@ the megnitude of
dependi ng on t Hee weightad: oot dfe timeentopsaigymeasered ayriheffirst prd the prsond fimerregsuyement
measur ed by t henqans ativenig & nefereagacyaivg o ithak dyring & sulesegiept discharge the time of use stil

available after detection of expiry of said discharge time corresponds to the desired time of use.

45 2. A device as claimed in Claim 1, characterized in that the device further comprises:
- third detection means (11, 12, 80) for detecting a weighted sum of the time intervals measured by
the first and second time-measurement means, which sum is substantially equal to the reference
value, and for switching off the discharger (9) or the load (Ry) after detection of said sum.

s0 3. A device as claimed in Claim 1 or 2, characterized in that the device comprises means (15) for
switching off the power-supply circuit (1) when the discharger (9) circuit is operative.

4. A device as claimed in Claim 1, 2 or 3, characterized in that the discharger (9) comprises a series
arrangement of a resistor (R1) and a transistor switch (Ti), which senes arrangement is connected in
55 parallel with the load (Ry).

5. A device as claimed in Claim3, characterized in that a light-emitting diode (D1) is arranged in series

with the resistor (Ry).
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means ‘rel ative to a reference value so that during a subsequent discharge
the time of use still available after detection of expiry of said discharge
time corresponds to the desired gg . 45 2. A device as clained in.
Clai-m 1, characterized in that t IJ'mgte“\?/%:(’:-}eﬁfurther conprises: - third
detection neans (11, 12, 80) for detecting a weighted sumof the tine

I nt er vabs Aegsheverchrdvided With 4 devisé asdkiim&io afycbnb ohthe precdig €@idt neans, whi ch
sumis substantially equal to the reference value, and for switching off

t he di s@htentgaspriche or the |load [err] after detection of said sum 50 3. A
dewice as claimed in Caim1l or 2, characterized in that the device

conpré séds main@g(nle) for swtching off the power-supply circuit (1) when

t he di schar gepingrdpst (). digiven girer wisderaufipdparen Battefe (fbgaseaist yerdert kgmred in Cl ai m 1,
2 or 3, charatip¥Sreigasranungpihaliunec(tiruaciedenydar Beitprie (&) wpr/qdgar Srejsing dey Last
arrangenent offth resrstor err] and a transistor sw tch [err] V\/mch series

arrangenent i 9 daf die Ano
eit trcefzrarftﬂﬁ(

devi d& as crlaf
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ei ner,; W ederayﬁi’g% teri e
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el ner vor gegelsphen DeRiktion dey Abliutdier ERMBtISZeX bie z(rh Erreittier dsOS@WwaIRARSrRS héspist ,

dal. ebne gew-mid;ht e Benut zungsdauer zum Spei sen der Last (R1) noch

ver H{g bar bl-ebisite ZeitrmasmitbleGHE0ERIM Massan tiéscleithbBplisz nrdededie Ebtladgetrrichting d9)
Bat t er i espannwingam dewsseraibicend gl ei ch el nem Schwel | enwert ist, der el ner
Spannung ent s eriektatmitteh 110 eym dSowigiBren tder iverstiidhipnen| Entledsizéits tﬂaMﬁ'gp'Qétﬂt verdder t 5
betrachtet weftén daraggwichieten| Sunnendear ya Spm pisten tunth gweiten ZsitimpSmitteln ge@asseran
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des Sch 8 Dtkt m 83 s . (50,
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ss n n rst
Wi rksam gewes n de Q%ﬁ nHE méma % kﬁﬂn of %rw
verstri chenens ezer ngr | t von der G er gewc tet en

Sunme der von den ersten und zweiten ZeitneBm ttel n genessenen 25
Zei tigat @I VAHotdRurigenadit iaMsprudn B SRM2BEHURE \WeliehnzeiRkhetl 3B \WRNARAFUR MIRSI (15) zum

anschl i el i saearenkRi Srpduspannihdsdhaitiig WEGMTaM mene diBERAHISIMEGRA)aVirkaAGE.
Det ekti on des Abl aufs der genannten Entl adezeit der gewuUnschten

Benut zuagsatatdeungeathsdani Anldrlichan 1,”Rnaieds) Wadprahggekendueisiiet) s die Editedesirtibhtung (9)

gekennzei cdineeReihedschéitucy eus/icamd Widerstand) () dedreivent dfahsistor@Dalter (T1) umfadtdweithee

Det &0 | onshrihensshaltprgiparaliel zurd@st (Buigescheltedlisti er en ei ner gewi cht et en Sunme der

von den ersten und zweiten Zeltnmelmtteln genessenen Zeitmmtervalle, die

nahezu §i eAORinyng Rack: Arsgeih: 3+ dagurch gekpnnzsictiet,da8 Sing) iickismit¥grende RipdeBei2H9e®ht ung

(9) oder d¥iderstand (Rydn Rebpgescheliat skt j on der erwahnten Summe. 35 3. Anordnung

nach Anspruch 1 ode dadur ch eke nzei chnet 0] rdnung Mttel

(15) BuR ASantsemeert ey MoRoda LB o Fne Py ARt s di e

Entladeﬁg\tl% s(9) wirksamist. 4. Anordnung nach den AnsprUchen 1, 2

der 3 urc gekennzer chnet, daf die Entladeeinrichtung (9) elne

Rei hensghaptddtig B rgm,@,},tnem W der st and (R) und el nem Transi storschalter (Ti)
b

unf afgy, wel ChgneRakigs 6 FRAPINEED MAERS fl ubWatterig ®) of RL) geschal tet ist. 5.
Anor dnung nac bn ArRiPE bikantdtion 46 Pk G chgrg 8812 6k BF briou H@ifheRbIRA de la charge (Ry),
lichtem ttl er esstisritd @d® quble)dispositd esmpbhdlet sirand (RI) in Rei he geschal tet
i st. 45 6. -Toeqkensamogsna Be adedtion( 00) poun @rdéettdh de DéxgirddarCduretsmps deci$tharge
vor her gehende prédasqmentdtterming (@ el laCatidriorysi ebt étahilisip dagiob B flaissepasrbiast utilisation
56 désiré toujours disponible pour I'alimentation de la charge (Ry),
- des deuxiémes moyens de détection (13) pour la détection d'une tension de batterie pratique-
ment égale & une valeur de seuil ce qui correspond & une tension & laquelle la batterie peut étre
considérée comme complétement déchargée,
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50 - une charge (R1) qui peut 8tre alinmentee par une batterie (6) et
- un circuit d alinentation (1) pour | a charge de |la batterie (6) et/ou

| "al i mentation de | a charge (R, tsg |336 en ce que le dispositif.
conporte‘en outre - des premers nnyens ~tection (100) pour la
ddtection de |'expiration d' un tenps de d~charge prdal abl enent d6term n6
(6) de | a batt aini @rctitide RBEhale aB) poutl@a HeMage el Iaitatierie (BNIotsGiE R chatgbi(Ri)Sedt | on
55 desdébrendhéa) japids siéidétivm @airbtpiatipo Wn bl densehaide j0syulcla lddtectidn rdg @a
(RI'), - des deuwsmkebrdeseuipyens de ddtection (13) pour |la detection d' une
tenston de bat tdes pemprameygoede mesite @gtees (0, B0Epokalaauasurd du sanps iperiantdaguel la
correspgond a urmbarge i) st dimeniériebr lo Hatlerio A6 anrdscdétastion @t Fexpications et rterapsc dnme
conpl bt ement  deépharagdusqu'y B valeur de seuil, 11 H 11

11 EP 0 300 dggdeugigmes meyeps dempauredie terersHzl: §@ pew)a mesyre duderens Predegideqyel le o
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| expiration dd’ef %"so‘?-? ERECFR b‘o B%‘{‘.ida 8°’Tea“°ﬂé’(“e'€’f‘P§)H° G@ChP@e \?é?"éLﬁ“"’Hl% la
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batterie (6) affhs "ﬁsisﬁ% Do leon ‘*"‘%m § ut.. il dé.ﬁﬁé S UCHalge
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80) POWr 4 aoRESHF il éat.e.?marg&nerls@?#id Je% &épc, wcam.stﬁe desiar ge (9) a 6t6
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décharge suivante, le tenps d' utilisation toujours disponible apres |a
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