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t hé nonment tHalbwellé der pgleirremion Glepbiparhdng UN.t her ef ore bl ocked. The 20 pul satory
DC vol t age UN Avsiderh varstehondes éshweitathintersichflich dafi kehdepAiorinurbrachsFig 5 dleiZeitinterivalle.tii e
resi stor 20 denendieSgraltereinheifes & und 8 ihreeitenden bgw gpeperrierfysiandsl anpghmem stetsoorsingnder
swi t chi néf ugptrenptsinghd.hj sigh gufgrundidprbesenderenErzeuqungder Gleverspannungfiindie aweite Sohpitereinheit
vol t age UN éﬁl&“‘PPPé'a?R?M‘ﬁ& 'Eﬁ“"éﬁ‘s”?‘ﬂ%'""f'1°F’§'t"“Bﬁ@@%@ﬂﬁ?@g@%ﬁ@@@'@%@%s

the forward 1\?8I5t“3 :_; St eco SWI t chj

8, the |at tg er d %?o eﬁ ﬂ a' %&9’8“@
ener gyt SSQEN g eme ch ho e n an @ rEerE: amlt gzvg ] enem

present a nCEﬂ§ Ic e i d nz er

t he vol t age V|ce us corresponds to

the variation stz e}ﬁg gsﬁaéﬁalsq{am% 8 HeFdeP ib WreRE sénaffereinheit 8
vol t ages UNifpin blder ﬁﬂﬁHﬁSn &ﬁa i SihemQtpivira .swla&se&mhﬁ&noéue $thdmver-
base- em i elsmhuria m‘a ém &iep ansamtm&ye B&im\SRubrn diestd AVRARING 06 ZWaRBSohallerefd- | S
passed, thi eifls fckehatsn, lsf sRBteIfeRler | EAgsaBdeI 7RG RERérSchaltung biss ZakiakgRalodeh 3110 12%int he
di fference @emgtmaaem iEbysaraiél in® Widdisafe20lih Stetxwél§ eihd WdsiiBmdidda 2l géboReltét] die eif\S
a result thaechhelles EftlatentelBisistdaedds ipap-Transistorsalatizwielten Seixlteraidhett 8 @éwahridiétetr age

devi ce 7 and 9Die Schgiturgsaadriinunden adobFigsHurtdl8asind séhe eihfeahchufyébautsinshesopdarebbnitigeesie
suppl i edssonifgr dieyn itiep estbaltewrrl SteuerfiHBtuBSan14 Keiférseparaten Logikschaitungen und keine daflrrfor-

0 371 556 edenlighpn,gesondeagten Energieyers@gungineDis oiitidisspn Scitaltungsanaednungeroendichipm Sibrynter-
storage dev iddiskungantsind esheeut, ds ingbesenders Schuankungan denSpannupgaubden Energieyarsoroungsnets o
time intervdbisbdmg Behwankungep Hg,ﬁpergng_@fnam dep Last 10 selbsttétig ausgeglichen werden. Die Wirkung




 energy storage,

- Sinmul t aneous

the voltage U7 at the first energy storage device 7 decreases nore slow.y.
At the noment t11 the value of the #s?‘éqoé,g DC vol tage UN corresponds 5
to the value of thé voltage U7 at t nergy storage device 7. At
this nmonment the voltage which is present across the series diode 17 and
hence al so den$tbruniirddickung isauctsteh eines Yerdnderupgndesizaitiichen NP"!at@ldefp%PFW"Eﬁ allfﬁ%" Enef-ond
swi t chi ng giEvers@gunigsnelz yaddamit deripuisierenderGlelghspenaung UN gewilyipistet. Buseh gp Anzahl

bl ocked at mnﬂbneheuebmnwnhéchanes%mcwfﬁmﬂn z‘eﬁhet"asenﬂ t'S“ eln-
reached i t sfachonplastepqlpstiy [aufeaubgr uad ingbgsondere auch auf einem Ha "W’I‘@W"?’I‘I‘?g &atory DC
vol tage N further increases, the second switching unit 8 remains inits

bl Qcked stat e whi I e, thhe series diode 17 gradually changes over to the
conducti ng Rateptan § i s achi eved when the vaI ue of the pul satory DC

vol tage UN at ghe r LL2 ks gr eal e, 8 bihedEnetdlevétbordulGanbts [1ls
energy s ﬁ B@ JLw% ns e| Eljg ic:l‘fbrrsJ ( (Mﬁl flg lnwefl;i lliyéhaﬁ@frg' es
di ode” 17. ersﬁ igsmeﬂwze&en SEbANaH (5,
pul satory DC ew.rﬁa naﬁttasarua tq )a&ruﬂu&m EneididverdorGihgsieR 1 By 8Y
to the CondUCt\)eﬂgldﬁ@ﬂdeweﬁl Eﬂ%@f@ ludr RAbBspeidfbr B febtarit ddi LASKE10). arbundiem ist, mit
vol tage U7 at éd%?séd&éﬁaltw{:gzhnﬁémﬂﬁﬁnﬁawseiaerk)ti&&mitérémawmtnabﬁé&ﬁselnden
pul sat orgg DC wWektirdewédiysteys dinds (75l de? ERerfieypuictieflentwddermitdet Energlaversveguadshetz (1ibdend,
the | oad 10 i s5)bderimtdsr Lasto),iwebki aerigstehs eiieder ersterc SchelteRihheiter (Eppzwst1062)giber die
devi.ce 9 so t hednigsténstelnbriecEnerglaspeicbiar (7 bze. 71/ 72) mibdemcEpergieidrsorgungdsnet4(d bis 6) verbindr
i ncf ease 1 eac HmdistatumtGhaichrichtap elnertvdrt Energieversergundenevzthish) geligfertenWeahselapanprngint
t 12 the ser i esgedéhtethend afss¢hiieffich durckdis\Weahselspanhurgvam Energigversergungsneiz it big5) sjeuerbar
pul sat or® DC Vigiutdwroigetpasaine denzwejten fchaltgreinhriten B bzavo 81, é?delrtesdleisct%wfﬁ@at@"%tr'méchand

subsequent | y ddetbzwadenerstan Scheltergiahelieq) 4&baw; 6%, PR sigyartidEBlence 25 bet we the
pul satory DC MF'&BC‘W@M"Q‘M@“M? 'B'F"’}St("t)l‘t’ "'?ﬁ@“%f"“% E% SD:"
devi ce 7 becongcbaltersipheiten (Synd def Zuleitung 2udam2 '°s gehe e % -
di ode 17 is troinenthaitendgPetp 'ﬁ‘;g) %“@QFEP’%(E'C! %ﬂb "8rsRae"5""§t
As | ong &s t helbersinea Stepranpia (40) dprzugeprdngten ziaien rfaptede'" ver e first

ener gy st orgagegglgiin gozdnlu A,] r{,éﬁﬁt her charged to a small extent so that
the vol tage U78 dufch ?kn%ﬁnczoﬁ da Mnfg&@ﬁszﬂ&khﬂten@&halﬁﬁ&n@nﬁm1 vhd 6k, 7f)8d) Bvdischen

pul satory DC v nt EMSRiie oﬁgahdsﬁéw@mi%) 4 dbfLRst\(10) in®gRIIdiséhattlingldigectdnétsind.ener gy
storage gevice 7 and the series diode 17 is conpletely blocked. The

char gi ng pr 8ceSchaltunggainedniung eith Ansprughy aden® age device 7 in this hal f-wave of
the pul satory dadueshigekepheishuetidas die Potentialverashisbungpriyieeige Lémﬁdto@ @7 dmder heitunger ¢
swi t chi ng uni t vebindhagryischendaserstenSchaitereisheltd® er demerstepERprgiespeichent?) sowie einen Quer-
13 widerstand (18), der Gleichspannungsanschliisse ggrérstgﬁcqq;erglmglt @Wcﬁtﬂ[nfaﬂtt he
voltage #9 at the second energy storage device 9 also further decreases
steadily because the second sw tching unit 8 remains bl ocked. Since the
put\/atory DEaIM$ t age UN becones smaller than the voltage U7 5 at the first

energy stor ge, dev ce 7 af er the e
Snergy 5o g dtwoene §t oweém a AR %m ui?{ﬁ? ﬁﬁiﬁﬁ&% oanZnstnsr;nm
vol tage #ia thﬁ eiﬁ’ g a'(@681,83) IR mlatd éeebtttenﬁe dblﬁ‘n&dté?ﬁo
state. As a reg) ﬁ;&\{ R ower subpi rﬁélnsﬁ’ﬂﬂ@ Ndd%gwlﬁ‘tﬂ\%i igst & fuRtfidrioheef i fietily con-
hd-the I%a& @nd dbfprishivg QItentRNENeEY(115 Y0P EaREHBIlINI QY leSet ortd (B)Sof the switching
establ i shed. ~ Siyfg for taitdrhdts bonReefendY atiéeer GhE €7) dEé Erfdrgy siofage deviebsdither\to thi povepe d
10 and the segRpymBiRSH Es) SitetheIgat (1) Whileat Shait Snexf the first saitdhing ohiits (rom 6 &) tradugh t S
| owest V& t agewhitHubleadt Gried¥theéndigh Storags dvise/(7of D1T2) éad bé canascted todiieppwersunplygeins
device 7 into {tes)iecensiuctd8s gto mblify agaC whitageceppBeddy the lpawer supely eing ¢ ¢es) e init

- the first ener gyntrsitable axpinsiceiyty eans ottbe AC witage fraiithecpowérsupplyimaing ¢ te £, gi{east hee of

second energy $esecanpswiiehing urits (8 dn84B2htwing contrpliable bithe coptrol ?i'ﬁ'et( aftenihe firstswitahing
di fferenge bet we¥a@adne1.¢2l sat ory DC vol tage UN and t he vol tage U7 at- 5 t he
" 87 hab Y ews e riotasena AR ety TS L g Eéfg
unit 8 has chaRtUpesa neis an

transi stor con&fergystorags device &) fonthe genemtion of pliapq whiqhgan Rp.gpplied f°c§

vol t age U7 foI PW@W“%F“@H@%I’%NV Jol t age UN whi ch cont roI s the

second sw t nde L tbHzedlin that Millehst fvo'sBiids Shcdits (84
'§6£75 el thgmh i’&ﬁgﬁe P&k §dt3blb ﬁlﬁtnﬁ(ﬂ $°8) ahdiRe IG&(! (ﬁd; 23 "

first energy storage V|ce second energy storage device 9 is
charged with the energy supplled by the storage device 7. The reversal of

- the charge of the energy storage devicesg7 and 9 is determ ned by the

i ncrease of the falling edge of the pulsatory DC voltage UN. If the charge
were reversed nore slowy,



i.e. if the voltage U7 decreased rmre sl ovay t he second s ﬂm
woul d beconme 25. saturated which vgtg Syt in the reversa“ ”ﬂﬂﬂlmuﬂs”elm
bei ng accel erated. Conversely, he case of a too fast dischargethéd s

di fference between the pul sat ory DC volta ﬁe UN and the voltage U7 woul d

becone t offf §F?&1"Fe'°§"t?k't'ﬁa¥ a'tq'tee's*’éEbYﬂﬂﬁ"éew't Qitlichan Verlguf derSgannina-ayl deminer-p

br ought ?"é’sg ’f°§°"5?’b§!?€ pagfugrg UN gawahrleistet Diyrgh dPWé"“P%O'&P@aI |

of the ch%F nungauchfﬁrgrﬁl&erezn.mb %prﬁqg Wleﬂiis_sl_%elr{ he

vol t aggs g‘lﬂs"q ag E'f' UERHT ¢inem HAlblaorkper rleolitia e e t he

process of reversr ng t he charge S term nat ed. Wen the pul satory DC

voI tage Wbbhbta be decreased, and as was hitherto the case, the voltage
at the |rst energy st orage device 7 no | onger follows the forward

vo | t age of, tdBaitungdahdrinang z%%pEEen einer Last (10) mit Energie aus einem Energiversorgungsnetz (1 bis

0 371 56 bagamibwerids®hs A EheRfiespditherh €T Of) JorSdtnbriokinigtens bider i eﬁé(rﬁd’ettﬁtséﬂaﬁﬁnan ce
UBE. Rat her , zwideRenGfiigatéhs @mer ersdénq(s iw. 81 @2)umb Wiigatens Biner Bbitb /DS dhaitertiihdit (8 bzw.

det er mi ned btyr 84) angeoming yind dbWwethsélidmit dep Lhsd @10) dder mit e ErdrgedtsécpfuRgsnélz pLUISS)t Or y
DC vol t age Udrbirtdbae uod wénigsiensosin wéitbrer deo Edeaglespdithed(@)festmis dér dust (10) @bubdea ist, inite
second swi t cdinen§teusnschal@®ng (d1)adumn Stevern werigstenseinen (8)den Sehelltepainheiten bgmatavechselodeot | Ng
st ate Wi a t hierhinden wenigstepgeines|{7)slersEnggiespaichercntwedar imjt dem Fnéroieversangingsngtzcl1 bist i |

t he next hal®odrwit der L*H@)pmbsims?mnv dertezatan Schalterginhajtpn) ©hzw. 188, §3) Beasdiges
descri bed f drentsﬁfenwrer dsnErergintpeiehasshbzw 16 79 mitdem §"°$‘%’°F%’§‘E'ﬂ§f@t¥ (1 bis 5) verbind-

cor r espondi | eggt zumﬁeiemg'&?m %Eb”%"?"a \?’ﬁ?&r“!‘%ﬂ?"bﬁ &is 3)aqlieferten, Wechselspgnwing.eif-o

. that the ser$ "g’l%‘ 9 Phsteuerbary 5t
- accor d¥ ngl y d‘f?"fggtf“ 'Iﬁgslz‘g gtg'é’ﬂscg?“&t‘%(l:%

di agrans of ad ch r:a Orerpreangsch a}telrrger rsEen
correspondr
swi tching u%g teg E
5

Ql 521??3? eDl-

the figst SV\SbTePi'MeR%tddMei b)%eH%g cﬁ&l@kﬁh z%l%é?- t.as ' n the
di agram according to Fig. 15 wh | e the second svvrtchrng unit 8 is in
t he conduz.trsxgalamgsamamdgaabmncsspdemgnat ed by "1". At the nonent t1l these

states are odaanghdekehm‘el:hmttdhammmuwemmemdwurrdew.thai urgl 62,7282 -wisel®en
changed over dercEnetyievéybangingatiets { ohiises) umi deobesbi1 Ojiirt Baralielsdhaltung argerdret sindo t he
state 30" _in_the diag ramof Fr . 6b whrchtransfer is shown in a

sinplifiet f ﬂ'f%sa&" . er_the rmrren t ltef rst
swi 1 chi ng u?ﬁ "euﬁ 55 gy '° a gﬂﬁ“ 'Egéft (}‘A’t’ éfgwgﬁge*t "
first switch ' d
swi t chi ng un.g%r@é H’é’ng%“’ BV ‘t“gt"‘c?s:tt“ =, ‘?’t/“’e" ‘t°’°'“§$“‘§ )8 d |pr§ ar
transi®%tor constituting this unit and rerrar ns in this state until the

nonent t1gapide active state "a" is shown as a conducting internediate
state in Frg 6b). At the nonent t16 the second switching unit 8 assunes

the condugt i ReircuatangeMeRtiorsdodbritg aload ¢10) frdh a lpSwdr Bibpll infafb (1519/6), EdhpREing Wl idastS | S
furthey in ide ehdrgyCionibe Bbvitee(, 9sibfwmIrha$sastrahas BFeMGS iPd RribLNQRbEWedn/at Idast one
correspondi NErst{B6He2/62) ad htfleastod® Sceondq8 br 81 BR) switéhing uif andl By b dikeBiittely conrietied to

vol t age UN. thé loads(10)Lar toitse powver stigpiy mdinis(mtol 8y end of whicDdt fegist ia ifartheri ane (9 3 fixedly con-
arrangenent mctedtatheigad, andGogprisingtalventtdl deuit (11)dorcaritoliingat Wastohe (8hef timawitchingng
units 6 and @itafos thewiterhate con@gtioncad atderst ened7)of thh erardyestbrage devires either ta thaapwer
separ aged f rewnphemaihs (@ tahper to the lead (1()ewhile atiastionexy the Fieshswitehingynits (§¢r 64,62, thrpeghi al
generation oWhighiatlegsbenetthe enetay gieragefdsyicesiieor SHE2) prA be pgnnediadinhe pewer sgoplypeains, o
hi gh- ohmi ¢ s@j®ds papptrusted spasto teﬁ'd,fy pode voltagasypplied Ryjthepowersgpply majng (ttp &) and i Ed 10
is always e ngomrglable exclum bg e3ng of the:AC voltage from the power supply mains ( t3 5), at least one of

0 371 556 | nt 6 %rerd Bt"a‘r‘*r?q ?%‘?ﬂ"\gg?’ts'ﬁ"%?bYHH?@"NF'@H‘&@WH’H‘H“P?W&?'@W|
as pos®ible ”Pr?

e ol ‘tiahe Sk ot ra;gh's el
P p a%ff drs rra edb in ‘Dﬁf

ai med f or 'n'*efi g bl sn Aagotn E

order that t osen as

smal | as possr% e |n case o a pre et m ned current for the transfer

of enéfgyaf rnarrchnhﬁrat:gdnehtaelaremu inCi4hh 3 Oohard Edriz6cEin thal 40104l EwoSseAgticuR$1B1,TY, 81

st or age devi & 69,72, 82) are aranged in parallel between the power supply mains (1 to 5) and the load (10).



Fig. 8 shows a nodification of the enbodi nent according to

t he second sw tchl ng unit 8 is in the formof a conbi natlonmmumn “I"\mm”“l
transistor 10 'and‘an’ npn transi st dF YA 5P4RY easi ng the currént¢ t
anplification. To obtain the ratios between the voltages when controlling
this versi o @cirtuterrsgeamtiassiaimed iniQlaim ¢ o2 cheracterizedin thetshexioteplial shiftstage prinpdiess| os
di odes 171, 1ABenesloda(s? intheeconraciing dinectietysen therfirstgwitabing wpit  (6)andithe Hrtonerey sred8e
21 i's arrangedieyicer (B} 4savell pa pampilel resiston (18 whish shupts Deonngetion tgrmisais-of the, first guitehing

di ode ensures wit®@hst di scharge of the base zone of the pnp transistor of
the secohd 15 switching unit 8. The circuit arrangenents according to
Figs, 5 and 8 have a very sinple construction; particularly, the control
circuits 11Revendi ﬁ%’é"é“arrangenents do not reqU| re any separate |ogic

circuits an‘fi ar at e aSSOCI gghead o 710 en%e rgveh dun'dsead SdifthtitioR ergle
suppresspon’“ag oy e B donk sl Hun GG
particuliarl ula T:“ Lbﬁﬁﬁp tia ei t I%%Euﬁ&ﬂunyprgﬁkﬁﬁnﬁé to
5 and fluctuatj tlo sUﬂa dabxidntdRinkefd GonRutatioR (8, respec-
automatical ly reﬁmm.astlvanen@maaﬂa@eumdaaﬁ R0 FRinfebiaih F Sieid | S
al so ensured | li‘a d&@&ﬁn&i‘s PEut$ {0) daddriRcuimulalbuisABRRES est fixslsiriEchaige (TDp uvarkiiage
at the pgwer Sdé MardB (1 R&ia6Quroms kb B biss Lisy @l compatatidhl afiieaelboalt he

smal | nunber abméatReént S5mERITIR (7§ Béstits. dacuntuiatenisidténdgie soitgwertie tésean ' alirentiion en

. construct ed i nsnergei(1@8) SoitERdtiedharg#1(10)jodu nhoina!'une Hésditds pramidcas uhits denommntation ¥6, fes-0Ws
-t o~be transf ergeetibementsll, 62)qubpeut dtre uonnectéeiau Bsenu Welimentatiayea énerbiedha 3 par lintermédiaire

: sem conduct or dmakyins Fun de$dids &urulateufsia’énergie 97, respectivement 71, 72) étant congugpour redresser

' 0 371 556 O aiume:tension alternative foursie pirrle riseauctalimeniation an énantie {JA\Bret A nta"wqeﬁmnt
(10) froma pmmamppwlarm-nsaltematwgfowie Perintrepud aientation %‘b@?’g'P

storage devi celyng qesdiles dquxigmescunitigide carmmytatign (8, 1°§P°5FP’P'H?1‘%%I 82) ptant F‘F'?é’gb'

bet ween at | eagirpultsiggommande (1()6"35936 6&“"’6 '°sb?fﬂ"' eme t
81, 82) switchifly sﬂﬁ’fcté&'ﬁﬂe'b‘&ﬁ“ | e"

5 to the®p ower‘j 5%1 )l;%"‘:g s 7)

(9) is fi xedl yd E ggd’t H’@'"F "erg % 2 de )11)
for controlllngI emt?ﬁ n unlts or t eaternate
connecti on of 4 fleyxigip o?mf he ene y storage devices either to the

power suppl ¥ NBidiseioh ig r@veﬁamﬁﬁn 1, Qarhdisiisd 61Pdd qlraPmhoins/delnt Montdges éncchaineD(B e 70,81 iehe
first sw tCh' NED, ¥3) 83)Sortt foftés S bafiRle entrélto Ps4adu drdiinariatiar erl sasrgie (115 euaM(m
energy storage devi ces- (7 or 71,72) can be connected to the povver su&pﬂ %é/

mai ns (1 t035) Qircult selamria revendication s@uascmérl%cﬁm@wu%lﬁm@d?/éﬂ

t he power supptompone une diotie jongitgyinalgt17) Incoperée dans| i ligne ’&E'E’F“E%P %“’@?

| the AC vgl t agecdmmytation{B) eblepremicspsymulataypd’ mrsggﬂt@sw “"%’Ps"f@%i'(’a alg{(1 ?f’é'
econd swi tchlHG'WEW‘?’B"BP“%T%‘!B‘"%'%%‘E’ fupitgde commsitalion €he cont r ol

CIT‘ ui t (11) after the first switching unit(s) (6 or 61,62), 15

characterized in that the control circuit (11) conprises at |east one

potential shift stage (17,18) which conprises a diode and is arranged

bet ween #ne of the first switching units (6) and the lead to the associ at ed

energy storage device (7) for the generation of a control voltage which can

be applied to the associ ated second switching unit (8) through a control

branch (20). 20 2. A circuit arrangenent as clainmed in Caiml,

characterized in that at least two series circuits (61, 71, 81 and 62, 72,

82) are frranged in parallel between the power supply nains (1 to 5) and

the load (10). 3. A circuit arrangenent as clainmed in Claim1l or

2, characterized in that the potential shift stage conprises a series diode

(17) in the connecting |line between the 25 first switching unit (6) and

the firsg energy storage device (7), as well as a parallel resistor (18)

whi ch shunts DC connection termnals of the first switching unit (6).

10



