Bl Description The invention relates to a power-supply circuit
a battery, conprising a pri mary wi nding of 5 a transformner
sem conduct or switch arrangs b ogf£Ri €S between two input

for an in- put voltage, -further conprising thé series arrangenent
condary w nding of the transfornmer and a di ode between connecti on
al's for Dco gﬁctlng the battery, and also conprising first neans for

i ng of f thePiirst semconductor switch at a speci fic value of the
ent through the primary wi nding. Such a ci rcurt can be enpl oyed for
rging a batt ﬁ °'l WF‘E%E\EL °%[E BP'Xﬁ"ch foric 9%%;%”*?'!1%‘? Wf'g%‘gﬁf
Such a circui oﬂébd&iﬁ’e bdhtidcidnl tsrmnlis for g %wmw&mwma ggi}dg(ﬁrsﬁ & for tufr
whi ch t he ci r ingjotf the rstsem wrwhchﬂlaapmﬁﬂ iue lathedxutrentihsp uqllnlth’mmammndlmél si ng

et or T ST RO 'ffrfté%ﬁtt" A3 ”&wattt%?@m% |

of the type den‘gisheahel rmtdrh‘mecspsnat o thesdrilammam vnttagax nvaticds fepunires

Euro- 15 pe#ih changg-QveR | and from |sh Paten
iy i %@%" et 3.%% S
primary w ndi owé @ the {Riman winding @ nBQfe wal&&a&em @he! ¢ch
energy i s st ostewd iimthe ransformansAtcr speeific value af the pdindry surmatltbeﬁrstfsetnhmd rmg

a ery |n

t th f o cu #\,
tcﬁergpi rrar; Chn ef:%" m%%r% e?g?‘@%%ngyvgrﬁm ‘t/%?“te? n

the formof a cnrm Grvaartt intemdl thei mmtanheumﬁmasfs lind!r fugictiamof ﬁnb,ethdslapde:emg

during the soP@ ’#@EF' ‘@;gﬁ uitrofythis, ““D(HLP aﬂ(ﬁum ﬁi{:ﬂ"
the primary ¢ %;s;ﬂﬁggg F‘ o' the b iﬁﬁ? ng

propor at i ogal sge einB u&l hoheage, AS a resu e val ue
primary currentin prder toukeep lthetcharg lmamremgemsem@sMlemrayldemnaeqflmtfvomesme

eached o e HE T A ot P TS o e
sw t chi ng freq.;é%g,_y,ol e,t, EaserOVe -supp The' aver age
char gi ng caorrena ﬂ'tecerrcult-kn&!i fromCBrﬂﬁlSlEatehSAﬁ;il&tldnrq:lzB smahé agmge gerging sargant is main-

order to keep ﬁg acwfrrE 'V%M!Vﬂma'ﬁsf%@l%?@%@ra RIM@fY crrrent
range of input” %g Eﬁ@mg% Liks P Gt LB s charged
Speci fication 196 Qid £ta hegiryy ju élﬁwbg\fng acfﬁuasb- ﬁ%ﬁ%m&’is
the first 3se nmpmmeten;raresmmrmn btdevma%able Bdettenyfté bmha!seqmthrm pam!we!vema“ ghiaige h

decreases as MEEUT °%Pt i a; smal

it is IQ gg ue er
SR S R o R R
t ai ned const amist ébymeama& swftchnugamrn\w dble;elsltwfsiam $he prie&y binenti avershoot-

t um ng- of f40at '!f\a! tﬁ Eﬁmi}sy inpuicyoliags dnsrepsss,tsh dhat He ghargjrgl QUERNE is likely

i ncreases. mﬁ R & Sior Wi
means of Whl Cbri@ &3 - nﬂﬁfaﬁvely 1 e %mm a%ﬁgr%uﬂp%rwit alguﬁééq ﬁ:(li’ﬂsgvﬁnt
charging curr @me défivecbingive, onemnanmep

I fth
steps are Feqffeh s;gr tqm%sz ‘:o%tra@fzgm wratﬁs rgr‘r@d" sv:,x
conpar ati vel y yghe rdiary lvbiidg ahd [tervals,t Lup

curkent it is eortmtpométmoﬁ hlm mbmp;aéd wrﬂnec&ammaenpyoonstamary! mnepeném

is turned of f &6* can be ob-
er var o, Sou SRR :r?r?;%ﬁar KRt
strongly depeaﬂﬂmbaea n Iy ho%)hﬂ odiheleftdﬂi aftmesemamaﬁtm 86 thavth

This tumoff st emmmramghm results. |n the primary current

over shoot -40 Thﬁg""ﬁﬁé“pf"llﬁ’r"tﬂt’t'ay\?af"ﬁ’éﬁ' rizeq if et B BUPRGI t age,

i ncreases, so that intbd?RorCAAAIAn \Gitptt for Biddrating tHel Vsilgd adrébs RRCSBIMALIY WidihgPih SR on-
t han the deS| rsﬁﬁof/taéﬁraserﬂ'bmdmmmlt I's the object of the i nvention to

provi de a pomer 9“?“#? ugning off he Brel rin the out-
Corpara el AT L mﬁ% A oo ve
power - supp y htbtﬁ ot the infegratod I thteéhotd mpﬂﬁwnqaaragﬁmﬁbger Snd/or the in-
characteri zed tagratqr may chhpasecthe Sﬂllei artaogamems:és ﬁﬁe@ﬁimt anean@amr Wth’l series arrange-
Ll i U SR g R BT
the on-stajse iybtduioy #hdss ohktert é'oggléd d‘fsaré ity X ba%uws it d of the
secondary wi nding switch substantlally constant. As the average val ue of

[ he secondary voltage is maintained constant during the forward intervals,
he supply circuit constitutes a constant power source, the power supplied
o the battery being constant and i ndepende t of the input voltage. By
means of such a constant-power source a snmall charging current can be ob-
b0 tained in that instead of the primary current t he secondary voltage
Juring the forward intervals is used as the control criterion. The neans
for maintaining this voltage constant interrupt the~operation of the
crrcurt each tlne and consequently do not |nfluence the Iength of the

o - oy r  a Y M MY Y 4




or whose emtter is coupled to said positive end, whose. base is
the other end of the 2 EP 0 223 293 B1 secondary wi ndi ng by a
si'stor, and whose coll ecti |EP|05226@9$JB¢d to the first resistor. As

- native the third sem conductor switch nay: conprise a diode. The
‘freans may conprise a third resistor which is arranged in series with
i'rst SEushdeNbtiigly aSsecond Ydsistoh) afi Whovdéolidetir is canpleiogith frsd resistoo As i alter-
conducmetweﬁ'ﬁ/i"t'féhe'ﬁ'mdmrrawtrmgnaxfctﬁmnﬂmaq‘qdﬁst semi conductor switch. As a
dificatio i % drlingoll 53 Wikl 1r@ At deffBoriciisrt
em con%ctsg{g%&ﬁﬁgﬁ;#&%ﬁﬁ i%%gm#umrgm selichaiésrent s
of the i nvewitchofs aimokificatioy tb@lsclesev bbe@anmemrletheleecam andfhe M}h asmloeodam l e,

with refer SHERSE msrarm@ﬁ et Himord bl G L bt B
basi c di agrt@rg,,& pahylRg WakingsUR Whith Cl carton accor ce wth the invention,
Figure ®& shovvs sonme characteristics to expl ain the. o eration of the circuit

shown in Fig is a " "Eﬂmf' F""t"'Ffr'j__'r nyenti on,

Fi gure 4 sho 'E%gmms' °’§ZE"{$’§§8°’% "?h’?cgﬁ’ftﬁ BFPRE: | egr at or
in the CirCuUFiguré3 stiowg tHeGvadeforth of meaadgd:orgm Gutfut 6f he\AtegratBrcic thedtir@ioDEIguret  Of
the inventiash. Figure 1 is a basic ram of a power-supply circuit in
accor dance Wig¥e3? "’t‘?ﬁ?&‘?ﬁ‘t’f"ﬂ??"‘”’?ﬁ'é’* ?}" B com prises two input terminals

1 and 2 for Biurd Nidibaddidghiitor a\MoweH-auppRErddRinAcdoriGice Mitietle MbdntdhTTHeicilgiit éah-t age
or a di- 2(rses tvedtputtedrinalyg @ and’® for anriapu ouagmhh m )eba reqﬂiedaltetma@nnsfbmm dFr

the col Fectrest vqttas:% glig%m#z Ht"t’l’%)‘?‘& °é 93{ éE_rf g;t?t%s
first sem @:tﬁ;ﬂ,@ i Ay i es
bet ween t he,s,gu&&rsw,tm 852! The 's rsvnli el :%Inﬂﬁ @ I m&mm&ﬁb ﬁrét h
ba e .of a treamss ®t tummibff rmerist setmton Sauertehdlmmlhe @bﬂ@tﬁb

res¥st ghe ey ﬁ Pﬁﬁfmagﬁfr‘gg%mQWﬂe &9 &ﬂ{%% tutes
the i st irérdar b Eailb AGnd &, Thd erd®I0K Iwird g ected
dependi ng aathé Ibese\m arasistot Meb feedMenMoﬂ@ompn'ii@the rsur@srartan

conpri ses tregistos Be prdsa E@Pﬁﬁﬂ&rﬁymﬂ de %@é’@ﬁ@&?‘s}"'\ﬂ ih @rAeptadde the i"avtde"ameh ode

[err] withYagsh mggtgé éecbﬁat WERD 18R Gy e ﬁ'gt}’seﬁlcbn'ﬁu&d?@ﬂﬁcﬁ@?de- In
the pr esentpeﬁiﬁ'@rﬂi\ tﬁb eCdcyos tHe BaivhdapCWindingOnz SdfingCifie mﬁﬁﬁ s. These

ni ckel - cadmeam %@m@%ﬁ%&&%rrhm?hg @nngkted tocthes endfhef ctor wigdi
connect trepagp £8 E

net wor k =0 '%?eb treflﬁ%tlor Ta is connectgcmso! a[$ m:ar n;%?:;:iP %uth%r%:{l:@ ﬁ%&h—
capaci t or [ng trigger. FAbbYe e first tﬁrhsﬂol eoﬁus tiHheahdid cinagit 12ttams § rea srstar '&mqmmrad to

1E B ?t Ih 2 P Utc 0 %Eﬂ"?w sem‘%d:r:‘g%%g%ﬁ?%‘g &@?F%Q’“&%Wﬁwﬁm 3"&% (3 g}ﬁ B8 or
€The

switch § lopéiated ast ibIBws H@h FP6 Viigé RPRsEME 6rDMS teinfialsSIEdnar2ckasmall vareati Ng
[err] duri ritgwst ine teovas@piche transistarclh gia thelstadiog resmsﬁaléb batiis franeistorris pamlyedvent or

L s Rt e

sem conductyey trandikté currdnamugm thed ﬂii'hﬁrytvilrﬂmg lnsiubs’eqriﬂtlyl iscreases

connect ed tas atlinear dunktion obtitep during the Fopvarg intdivel E@r'ﬁ Z The
outiu of B R e R T W e e
circuit 50121\"! 6Vatakd, §@ﬁatftﬁgd|&% lt@ned e réytstd'dalugﬁefrans Y daririgi I St
threshol d wd foRgmi .ﬁtbwa st nesammomtermri 6 nXhé fornef accharging cumastiirsthe fiybelr m-
constituti reva. h'@"s doFa ea ermegmu @Zme-s%‘"t'shﬁ ﬂ intprval the "0"'
sem conductif g }kaﬁ’ft#?"ﬁlr "lﬂ{ﬁ e ﬂzfé'% g ‘W"t age
the trassi $h@bb & duﬁt voltegta ﬁ%ﬁh\‘e onHRIEn€ O BrbUGE Mkt thaMekiCh  Si
to be 40 tforward dhtepval nag:aneu unre'kaehne isrirmrmtetd hmprsmarss!wmsfa@bdrdmwﬂl hdw berdesanbagi

voltage is ersémﬂ on t ter nals. l S t he
naseor e it il v ol R R o

transi seor ﬂo&tnd@&él&t ¥ tolthd %@é@eloﬁm &a@ B kaQkdt BB tranklRr T: dcﬂslgmgurermardt&umugh

the prinaryva ’ puts s amges atches theISte dang windiegs durne ttgefematdnua \ﬂt:ndr ng
[err] to i in |§<§§
conducti on li;ir aopgzll' Ong\g gsy éle s%gr:jgr 1 Wi!ﬁal(:h mtéogzua lon T rgoT gv; aI

[err] aftl the capaci r [err]. Th |s posrtlve feedback ensures that the

transistor [err] is rapldly bottoned The current through the primary

wi nding [err] subsequently increases as a |inear function of tinme during

the forward interval. For a value of the primary current which is de- fined

by the resistance value of the resistor perr] the transistor [err] is

turned on, so that the transistor Ti is cut off. OMmng to the absence of

the primary current the polarity of the voltage across the secondary 50

e reversed, so that the diode [err] is turned on. The energy
“the transformer Tr during the forward interval i's then supplied

to t he battery 6 In the forntof a chargrng current In the fbeack |n-

_______ o v - o o o Y "




rel ative to the voltage on the end 4, so that the transistor
ts during the forward Inter- vals. The voltage pul ses appearing
secondary wi nding during the forward intervals are therefore
'o-the integrator 11, which i nEpg@r23283Bhese -voltage pul ses.’

tly, a-voltage will appear on the output of the integrator 11

I s substantially proportional-to the output average val- 65 ue of

t ol t age aanms oft fbrerard Grigsnald akiy volhgaClixsbgds] the firkt :msaasrd t,érte qﬂthe(lﬁd;hﬂgcrfcﬁf VEthel
i rval s. &:@@r Ials @rnid off Bnd)cop @ :@%hettanﬁémb is turfy riegnsistor dy Wa#l%S‘Quhr S
n

vl tage exceedy THECITFEROL t"g ﬁﬁwﬂsﬁ&%@"oﬁ%ﬁg ?ﬁ@?ﬂiﬁ:&a’iﬁr"’ o oftcao fu&t
transistorsT2 mearahqu.scm 5 this WA e Sdpétatioh @f thé ciroait IsUktered
of f. The transiptetidor 4 rqfdntmrarsse meothtit tluanftrstlthrtm vahlet ol dfe > thrashblhevmm;qun
of the integr e cTegses gring
o, e e L e ] AN e T
t ransi st or1oT2 quedtiy the aldelst Which tBé primafycoutrénd anmmtapuﬂty [mera rej the time

enabl ed for a%ﬂd by r thga nienbier) ple fopward inferyals Tequiresiafpr regehing of the
circuit is | n g%%WM'I?% H"cfeFﬂ'P '?% quMgéhef‘tpr st
t hreshol d val uemoé int re wrntax.msmeaauemﬁeadaryétﬁemhﬁ: e Yrward in-

vol t age i nér etesmls it thecipwt in mumhetlhcnﬁpetscmmai ganstaht and idepanflent ofdhedomit S

duri ng the 1 %&a“rﬁ?ﬁ@* by %«WW&% m:bagf:t?xts

I nput vol t ageinpiteroiage. This s mumaease inmmeaowmotrema rcbft source, in

quent |y t I8 v&hieteiha@vem? gn mt*%newteet °61h i"P'Q vohage: Hewpv-
mor e rapidly. gjﬁ: @% ME%G Bet Srould
i nterval s reqwe Hmbﬁ% Gonfdefaé’e nue st eF&'@?ca&

circuit 12 dependersé of theschalging curott the/ciicai astlms:amam—pows@mwmemofrﬁmsrmg
i nput vol ti’age"mqée '““Gf’r‘%ﬂ‘?&?ﬁ‘%’!""% ﬁr‘?{}y g %?IWH‘?‘@‘“P‘PR‘B?'PWW"&WGF‘
shorter peri ofome is Y NpoleBoull DY T ke Al
the primary cuwhagik.: durrng the forward In tervals in the circuit In
accordance with the invention I's maintained constant and | ndependent of the
i nput vol t3 ge, d ver age lue of the voltage across the secondary

wi ndi ng dufing tﬁt‘ H;%\A%r?a‘%t erii’wés) i sfat B mai ntained substanti 3
constant and i ndependent of the /A nput voltage. By nmaintaining these tvvo

par anet er s,_coonduafdm2.he power-supply to the battery is maintained constant
and |ndepe?ﬁdewh°r®f the input voltage, This is not the case In the known
circuits whi chriesieidpdan mEBWd’ﬁTd' "urrent source, in 20 ° which the
average char gt %uen mhr:go iy s@g’”‘&‘onstant and i ndependent of the

| nput vol t4gge 5Mhe uﬁ.CCS’Iya e withthe inventive |Idea the average
charging curre nxt anﬁe da the tvariaGionCad et cént bwugrshe prinshnhDwinding\igsh Splottedd OB Qunttion bR
ito the batt er fime for azgesiiic inpe . voltage Vg ithis pri %n beingr represeited ipchnghen tnes foe lyhigherri

when t he bat t ¥q%509 P Pfichingmesnt 3 (588 FaiR Swich aff e prireany cusprl ferm ngoas( d?’ﬂé° he
battery |s45al WB@W'?QH%““SW"?E&'Eﬁmé{a’!?émmﬂ@ﬂﬂfﬁﬂt‘ﬁ@"%'c't'ﬁ'éwd‘ﬁaﬁ’gﬁw'chh‘tePE‘h’t t he
crL,urt constitutes const ant - power source. By neans of Figure 2 25 it

wi Il be explai ndd, t=h gzai.monstfnt power source.can be aobtained by (2)

mai nt ai ni ng the maxi Miyy pri nhryprdm- rent and said average secondary

vol tage sugstantially constant. The power Pu-supplied to the battery S
subst anti al | yﬂéqﬂmthat@sﬂh@ppcvme Nunmasuphldt!mq degreades of the jraquendy 1of the forweed in-
i.e.: 30 [ERR}° er = th |ndu nce. qf oS B
wi ndi ng [err] i%%&%% ec ARSIV %{ygxﬂ n fﬁgﬁ‘g’gﬂ hey
of the fomsar HeM nte)tt rtﬁvthoﬁret hé Vohaige! fuises N
Figure 2a thedm {ne idnedid RibrvaiS 'R érﬁ&nﬂtm fhb rbtkBibin tahe oPthé Piktaly AnCand Rifdb- | S
pl otted as a panderitiobthe iputivbitige Vi0ThecaveqageCvalule Vgdmyh tHe voligé agess [trer ddnhiiRding
vari ati on bei n@ncﬁswmwlﬁtmnmm&mw nes for a higher input voltage
[err]. Thesoswi tching rreansv 'eﬂme Figure 1) switch off the,primary current
[err] independently of the R ‘'vol tage at the sanme maxi nﬁ val ue [err].
The tinme wthi rFrodnénpiesdiohé(S)anaka)lmhbrsmmsthadweioatp@bmusby 45 [ERR] 50 It
follows that as the input voItage [ ERR] increases this tine decreases, or
the frequesicy of the forwaPurVeem-Wimrvals increases. In Figlte 2b the
variation of the voltage [err] across the secondary wnding is plotted as
function of time. The value of this voltage during the forward intervals
for a given transformation ratio is propor- 55 tional to the Input voltage
dlerr]. Fromequation (2) it therefore follaws that the area of the voltage
g pul ses during the forward intervals in proportional to the maxi nrum val ue of
the primary current [err] and is inde- pendent of the input voltage [err].
The average value [err] of the voltage across the*setondary w nding during
the forvvard | ntervaI S then corrpl | es wr t h [ ERR]- From_expressjons_(1) and

o o o 2 1.




P 0 223 293 Bl This shows that a constant output power is

‘mai-ntai ning the maxi mum val ue of the primary cur- rent and the

| ue of the voltage across Em@223288®dary wi ndi ng constant during

rd in- tervals. Figure 3 -shows a first enbodi nent of the '
~Identical parts bear the sane reference nunerals 5 as in

. Armsahdvemma tanglant Gltbupsvet iS oitditl b daifitainiay theeradxinfumanmniudef ttd @ematycurd a

er m ndPH apdthe avprape valtRhet thecwoltagé iaerebs Jie| seepgdany windingrsenstaatidupine theknardgp- a

ter 23-¢ 'ﬁﬂw& 8 shibhs 2 1 %&% g%g%rﬁnln RiBhcd Brlslbed M gmhf%érenu ;Enéﬁ.gener

ode [srr]aslunﬁﬁtﬁ“&ﬁdné hoSa rEtiieHbPee 22 Nia e’

onnected i n MS 5
ccurat ¢ y sgegsiarrangeméntofadipht-aniti naﬁiochrm@hdahel rrRanthe diode Daplinks gt ibmh@dw

o, Seduerh &aigw?ﬂﬁ‘%}wm T G WP o, e H b S oy

ndi ng [ er r Theld egmarns pritds ghelsaries atrangeeent drdap@mmmhndm‘resstdrlngmcam&h-l ng.

i ode D& arfgcted h??? ipgitor RﬁmW dgterhexesisior §°g¥““l°ﬁ§."e l"@ﬂQE"“ﬁQ
ransi st or idd X resioh Bl ety ?Srgﬁ sﬁ ﬁﬁ'”ﬁﬂ% Mmﬁ:g{h gkmdzrate
hi s di ode vihizh@athéprbde nﬁenCﬁﬂfphd%le Mnﬂrytﬁgger cBm) é‘am;ist r e

i @de Da prigwhess l&#on'ﬁmntmteﬂm

to \tl i |ts |
e gl = mﬁ’ﬁﬁ dﬁ&%ﬁ%m R

on- rvehich edwsmtes e ogmit bicthe thresiwld dirbuit 127 ta tiwi tesepof 1 eetans]lstor Th By meenssdf @r

[err ] ter fhedeeisigre Fidand k Soleceuatitor o
t he vol agem trg:igl gé“moszg or |s con ecfedwﬁg%?e c# %1 trzam?lnstﬁ;'t 1 IEI'QJ&’@& ﬂ"-.l n-
terval s. A tlie.sAss.-{ nesult oem ntegmtnonmnmeeﬁmnt pulesOwtiqhsire prGpodibnat hehel s @’rﬁﬁoﬂigell to

the input ﬁ%ﬂ egz(g 1%1’;3‘%%?9@“ i"@!ﬁiﬁmg qg\lelly V %
conpris o1
[err] 0S Qor@} &&hﬂséegl’xﬁt Eam X e\ttr% tﬂaQi:@ut seé digry 6

VI a a resi dtbs vhllage bascHetreaseh beldyame séiond th@{shou valuaNs thetvoltagd o thp cellectoraof the

resi stor 's"°" % pig a fowovalueysp that o‘h oft andt he
bore s sy LA e UL e ol i e % Fa

primary w rreitifieg vnllagelssmomubyme eiaﬁnerraS oemnnsu na@zemt@ apthe poiltlin &

current thrg ﬁf“ ik "melm% ﬁ&‘e ?@g@?;?wgﬁhe

first maansth Mﬁl” in %bﬁeﬁﬁﬁg n‘fgﬁ

of the pri na m«errsiaglt-esmamrac&:es \’h ch thassias areangentet s ia narrelbdesmand[aeresu}tor

across whi dh Bgere o Efb? d?.@ %’r‘f‘ Hb‘""& “P'%?F'?t or

R AN g P s o T P
T35 SorinGdiddIo the @hd srrmd sac&’bﬁyZamw nzcbymebens[amfe]

battery 6 tage pﬂrmt aahei acapﬁaamgacrdss dn@ruuﬂrmema tbrvfaﬁijhtb Badidoer y.
A resistor GP r ovi des feedbﬁck fromth r of t tran stor Ts,
i ch consg B iaieh Cobiy r:.a*'rf:s e ssy iﬁ"’t&iﬁzﬁﬁ&of
['he tragsi Sinhis thaa:h\é 8&is clbsst 6@%@%&@ (Poner Bicd

[err] and [asd rcsis@r Ballsl @mteetad Dfpatalint witly ther mptert MrTh enqd of the Zepeniinglb &gl istcon-30

Fhe base off® 'd citgib r giepsohthe gy ise of
 h é\‘t’ [ ansi 535 nseq les then‘u r curreﬁrtﬁ% %%3 (% n. Ilmgs?m‘é% egagigi\sﬁsrsm t o be

hel | - knsown besaks auinedroy via umhrbémm cirobis 12 a& @ sashit ofavhich khe
ntegrati or!faws‘qf Hes el{!lFff Jmtle wmorﬁh@pmnﬂseﬁ atd 21 dhermpptor Ydg enetiar vy

pol Lage, (e Talt Sl ﬁ?&fw e A g Lo

vol t agesson Figue Zip ftattbe wansigtpr Tzlned thamspt Orard’ mplewdrbgesinsile toamistor| 'bvﬂ'ﬂe@utauthl g h

| 35 °fg'5 gld ¢i pRapected to '"q avgf th
(o o TaE e S et S G e Ty L B

Vi a the resheshateérg6 ig uarng afgadl is[net ngeben e atsagm wme ustoul'spmtus&ﬂian ﬁ&ases
gr adual 6oy . ries wltrha sesm ofpcthe aweiatsewrewmwnhb of cirgyit dhe) ei'abr\Pal ue
Vot Vol G AR A ST R B IE S i
hi gh val ue sbu;ato 1R \Nolls@brLGtherhiSs, B Stoult &b@rates m&lsa.hmay a@ihﬁ howh irl and

t he transi st e ihnentioh iscaah liraited tta) tha @ebse embaiments.An ef dingishtransistors the\tahgi

wavef or 88 orswitthes Biie St May) cpmprisecpaPqupd rangjstorg arg natipy of opp @r Mg frangistorp i e of
 he voltage on this output 15 is substantially constant, so that the aver-
hge val ue of the voltage appearing across the secondary wi nding during the
forward intervals is also constant. By nmeans of a switch Ss a notor M can
pbe connected in parallel with the battery 6. This notor MIs, for exanple,
he notor of an electric shaver. In the emtter line of the transistor Ta a
Evmtch Ss is arranged 45 which is opened at the sane tinme that the swtch
Jerr] is dosed. The series arrangenent of a Zener diode |e_rr] and the
resistor [err] is connected in parallel with thé& - feanode of the
Zener dlode ZS |s con- nected to the |nput of the threshold CIrCUIt 12 Vi a

o o o o o Y
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caupled to a further senmiconductor 'switch (S4) for turning off the first
sem con- ductor switch [err]. 10.” A powergsupply circuit as claimed in
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ansprGche 1. Stronversorgungsschal tung zum Aufl aden ei ner
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end (9), Wxge e dretaingCRImsNect ed to the other end (4) of the secondary
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first gesipdichansprotle 6. A povver supply circuit as clainmed in CaimS5,

characterized_in that a |ight emt |n'9 S o b iman AR r];Qe
base | e gl ST 3:§ftaﬁ“tgrttat m‘ét‘ia@t&) 35@1:&2:'3%:&"@ GRET Qrod
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of fixes pmheamdaaseltyydaavldkhwthelmttl ng diode [err] 9. A power-supply
circuit as claimed in any one-of the preceding O ains, characterized in
that the first 40 swi tching neans (3) conprise a resistor ferr] which is
arranged in series with the first sem conductor switch and which is
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sem con- ductor switch (Si). 10. A power-supply din daim
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apparatus characterized in that it is provided with a
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| enr oul enen secon al re ont-le coll ecteur est coupl6 a la premere

r6si stance (R14). 6. G rCU|t d' alinentation selon |la revendication 5,
caracteris6é en ce qu' une diode 6l ectrolum nescente 10 (Da) est disposé6e
dans ia |ighe de base du transistor (Ta). 7. Crcuit d alinentation selon

| a revendi catfon 4, caract6ris6 en ce que |le troisieme conmutateur

sem conduct eur (Ts) conport. une diode dont |'anode est coupl 6e a
extrémt6 (9) de |'enroul ement secon- daire qui est positive a rwat
conduct i bl gg du prem er conmut at eur sem conducteur (SI). 8. Grcuit

' ai i mtentation solon |la revendication 2 ou 3, caracteuis6 en ee qu' une
bortie du circult a seuil 15 (12) est reli6e a un point (5 A potentiel

i xe par |'intern6diaire d une diode 6l ectrolum neseente (Da). 9. Grcuit

' al i nent akg on sol on | ' une quel conque des revendi cations prec~dentes,
baracterise en ee que les premers noyens de commutation (3) conportent une
6si stance (RN) di spos6e en s6rie avec |e prem er conmutateur
bentconduct eur (Si) et couplee a un autre comut at eur semni conduct eur ($4)
our bloquer le premer cdmutateur sem conducteur (SI). 20 10. Crcuit
"aiinmentation solon.la revendication 9, en tant que d6pendante de ia
evendi cation 2, cda- racteris6 en ce quo | e deuxi ene comut at eur

em conducteur (62) et |'autre conmutateur semi conduc- tour (S4) sont

enpl aces grar. _yn seul conmutateur (S4). 11. Circuit d alinentation solon
une quel conque des revendications 2 a 10, caracteris6 en ce qu'il com
orte, d' une part, un conmmutateur (Ss) pour connecter un noteur (8) en
arallele avec |la battere (6) et, 25 d' autre part, un comrutateur (Ss)
our supprBher sinultanenent |a connexion de |'integrateur a | enroul e- nent
econdaire (n2). 12. Circuit d" alinentation solon |l a revendieation 11,
aract6ris6 en ce quo le notbur (8) est reli6 a une entree du circuit a
oull par I'"internbdiaire d une diode Zener (Zs). 13. Rasoir 6lectrique
aracteris8en ee qu'il est nuni d un circuit d' alinentation solon |une

uel conque 30 des revendi cations pr6cedentes. 35 40 45 50 80 65 8
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