1 Fault current circuit breaker The invention rel ates
to a residual -current circuit breaker according to the
preanbl e of claiml. Residual -current circuit breakers
for the protection of persons and electric
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problem is especially the interruption of the power supply in computer applications which can

lead to data loss and even to the endangerment of persons.

It is therefore the object of the invention to provide a residual-current circuit breaker of the
kind mentioned above with which the mentioned disadvantages can be avoided and with

which unexpected cut-offs of a network to be protected can be reduced.
This is achieved in accordance with the invention by the features of claim 1.

Downtimes of machines can thus be decreased and the incurred costs can be reduced. The
users are informed about the momentarily applied fault current level and are optionally able to
deactivate or disconnect electric consumers from the network themselves in order to pre-empt
a potential deactivation of an electric circuit by the residual-current circuit breaker. It can thus
be ensured that the respective residual-current circuit breaker continues to be fully functional
as a residual-current circuit breaker even in the case of failure of the signaling means after a
short circuit, and the protection of humans and installations is continually assured. In this way.
data loss as a result of a cut-off of the network by the residual-current circuit breaker can

often be prevented especially in the case of critical computer applications, because data can be



Downti mes of nmachi nes can thus be decreased and the
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simul taneously forma part of the description like
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the invention by way of exanpl e schemat i,c bl.o¢ck .
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operatively connected at least indirectly with at least one energy storage element 5, with at
least one discharge resistor 4 being switched in parallel with the energy storage element 5,
with the residual-current circuit breaker 1 having a breaker 7 which is operatively connected
with the break contacts in the at least one first conductor 15 and the at Ieast one second
conductor 16, with the at least one discharge resistor 4 being formed by a first partial resistor
4a and a second partial resistor 4b which is switched in series to said first partial resistor, and
that at least one first electric signaling means 20 is operatively connected at least indirectly

with the first partial resistor 4a.

Downtimes of machines can thus be reduced and costs thus incurred can be decreased. The
users are informed about the momentarily applied fault current level and are optionally able to
deactivate or disconnect electric consumers from the network themselves in order to pre-empt
a potential deactivation of an electric circuit by the residual-current circuit breaker 1. It can
thus be ensured that the respective residual-current circuit breaker 1 continues to be fully
functional as a residual-current circuit breaker 1 even in the case of failure of the signaling
means 20 after a short circuit, and the protection of humans and installations is continually
assured. In this way, data loss as a result of a cut-off of the network by the residual-current

circuit breaker 1 can often be prevented especially in the case of critical computer
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first conductor 15 and a second conductor 16 of a
network to be protected, with at | east one secondary
opplichiffy Bleshd 854 Bth B SARIF o Bt Mec oA 8 R Threent, o
devnceqqmtama\l/lelcyumcgwheledgeduabntb easbe dendtivaeted.l y Wit h at
| east one energy storage elenment 5 wth at |east one
di scharge resistor 4 being switched in parallel wth
The nidfs Sf‘t?lE PesehtGh AGRiof BB urdthat¥nlthe E43€ of failure of the signaling
residual -current circuit breaker 1 having a breaker 7
meany\Bl oha fasluap@ﬁfatthmehydldmﬂletﬂre dpmnaﬂiytnheesbare atr tho npqetlen of the

ast one fi con ct
signali i 0 nodB st et el il lrastfuf Bftchalfe Rsisipr 4 s
formedi TEO@EARrgETkisiord drebdy HlubAieITE MyictPorl dfithé reeftubl-alrrent circuit
resistor 4a and a second partial resistor _4b which is
breakeginf ,tlert@altmﬂwpcetbe tiéppieg eharacieristipaef tha residusl-swmment cipelt

breakélhfgtr afemallsr%ﬁé tr?P 1r%§ %ﬁtggﬁle c{ ! rt;geqr et ld}}g\%ﬁ%ﬁpﬁ%}églolr%f the

t,r1pp1f1g lisiit voaduel to’:gletHE:EﬁJhtﬁttlﬁH erfbigy $0oragé ElRBRNDS tHunishiragedmrparallel
t hus be reduced and costs thus incurred can be

with tgg same JJdw fungtioningafhe residualrarrepticizgivt hreakes 1 can be ensured within
r f
prede[PRRALAIIA AR WERY 1B G Hd Elbior KB REREER] the means of the
presen:tonmnmen,sevfen dmthervasaneft avotat faiheersEthe sinalinomdars 40dn the formof a
-enpt a potential deactivation of an electric
Shmig??ﬁhlt by the residual-current circuit breaker 1. It
can thus be ensured that the respective
residual -current circuit breaker 1 continues to be
In thefaab¢ ¢f thencturemed obs fanltrcagenushich ucrr@ris n@ﬁ lﬁtg@ienouﬁfe@w

sufficzg i Tiar P04 15 258 B irPrinll B e b LERL Py TR L e

mgnaﬁ‘:ﬂgjmbﬁ%tﬁj Wil bé)aﬂ:fﬁvbt%d C@?tth@ﬂﬁslt lebéct@féﬂlgﬂm&dg dévicé Biwall \l\@m up and
data loss as a result of a cut-off of the network

thus signal ﬂ@spir@ﬁqme ofipr feslicurentcAn ppeiatoskan thus dasomethang aieeady before
the tr%pﬁl:é q'}tt E%BSICJL@EWMWm dﬂ}?ak%ﬁ %at%l/ {cleé:ﬁ% d?s% f‘erd from the
ions ecause dafa ca backed up I'n

netwddRafd/6f s@@nﬂvﬂ'@mw&l afecbalckedougy dheﬂﬂed d?urﬂhermmesthe search for faults
otentlallﬁ causi ng Ie? age cu

t
is corgulgrAbly, ymptified Ry agesigre sprr@ﬂélrrﬁﬁlzges%gﬂnw&%?réﬁﬂ%wth the
invenfiby BE&B%@%F% Be]; gelaﬁ%rﬁ edigks gua@l%r Qétrrtatl@n of HA&N it @hether a

neans furthér nodul es that are

fault mprtdnbnedukgg evacwhemthy sﬁmc ig (sl ploedaw it paust trippeng of the residual-
ans 20 no |l owresistance bridging of the

c“““%ﬁc CBﬁbﬁg% e'"di scharge resistor 4 is formed. The

di scharge resistor 4 directly influences the function

of the residual-current circuit breaker 1, in that it
The onhf draw'rrtge@ovvh@ roerehypispesia byapralsrmed ﬁmbpd@cmi of feesidual-current
c1rcu1¥ greaf(jﬁ:r T l%%«?ér Qrfllcglcl éhc 'gtrllravber 191l1< ogr efali'}te cr:]uirpe%g g?gl%%}nrb manner
prefelbbﬂaﬁd@en@éntbh ehalirisi oliagdad 4 fﬂhémuﬁd: ﬂl:'tl,strhtﬁlgﬁdﬂ”tﬁf fumtlbnal modules

the energy storage elenent 5 that is. arrang
and theifrGircuit|coppacHony d he disgharge gesistprd vhish gt oameq? methe present

t I

invenf{5 bW S ERLoR] SFHAlheaBAE i ks ST (RG] Bifuing as a do
dash ¢dmepessatingtrosiytor. Sqyoh p essidhitab-cluyerit krcuit hreskarf! s ipeovpdakfonthe
i nvention, even in the case of a total failure of the
signaling neans 20 in the formof a short circuit. In
the case of the occurrence of a fault current which
per se is not |arge enough or not sufficiently |large
enough to cause the tripping of the residual-current
circuit breaker 1, the signaling nmeans 20 will be
activated, e.g. the first electric lighting device 8
wi || Ilght up and thus S|gnal the presence of a fault

. o .




The only drawi ng shows a nerely especially preferred

enbodi nent of a residual-current circuit breaker 1 in

accordance with the invention for fault current

tripping in a manner preferably independent of mains

voltage as a schematic illustration of the functional
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A residual -current circuit breaker 1 in accordance
Wi th the invention conprises in the known manner at
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As al ready expl ai ned, the energy storage el enent 5
acts on the breaker 7. It is preferably provided in
this case that the energy stéorage elenent 5 is
operatively connected via a second threshold circuit 6
with the breaker 7, with the second threshold switch 6
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A first electric lighting device 8 can be provided as

any kind of lighting device 8, e.g. bulbs,

gas-di scharge | anps, LEDs 18 and/or LCD displays, with
the arrangenent of the first electric lighting device

8 being provided according to the illustrated
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e fault current. It can also be provided to

dmpparg vindke frspend sccondiparisl eesintorp de, 47 Byl dyiding thej disehprgg resistor 4
wherei.n it .can _be,prQvi t
into sl GRS Pl oresTH s SEBF 4R 8 Rk thg i s dpoprin on
the ﬁﬂsﬁpﬁﬁlhmﬁﬁlﬁd 44 it cati ®b aschivedd thhicthe blidging i e frkt lbdirﬂaﬂ rbilstor 4a, as
lighting devices 8 is a neasure for the pagnitude

can opqys 1h Al ¢ase of paiefective Hedsigahng ﬁ*@a@a%O el easkld 3 f@l'ure of the

remdl.taﬂ cﬁrr&ﬁsc?rc Rrbr@z;.k%&) it I%‘ﬁ WERNOAES | %ﬁlt&lfn ng t?b Cfu??fo'ﬁ@ﬁ within the
provi |ng a very ine repro uctlon o! eren

scope\/cfﬂthestatumrg requrisensintg For thinpaposel thecfinat aldssectmed partial resistors 4a,

A

re&st@tl ﬂbﬁ‘le%‘ fddCtri ﬁbfn@' £t cwrérn JrSPRRA! foy ExdIRALS faCffequency of 50 Hz
ggering suc di splay being provid

will aﬂ:dalsmn ltneekoemﬂmki iAmemtresultf an hecreaspdusg@rmmof dhe frw@tal-current circuit

ctrlc I | devi. 8 of the.arran
ereacy T 5 asbibvrd Ve G Sy lee' 6 BB BLGRIRL Bt protction
even %@ﬂ\eb@asgro(f\&hﬁﬁg of e panpbeet it che ba\evdraby @siaptthélresifual-current
provi ded summation current transforner 2, an
cncularbmakf:r imrough esmditivas vsiiosgutside ohtheesperigipd sippHgagions or ambient

con R GRS N SR R s B S

el enent 5 is provided according to an espeC|aIIy
referred, enbodi nent of the invention

The elsiiq igmatingapeans 29 g@rqerrgmyh@erqs 8?%3%?%’&@“8%? fignal after

receipt'dfa gerPJYnathEeel@HHl: L&t aﬁﬁ/‘bf V?lttag% sighdf e?@'k‘nfds éaker a buzzer,
circ | conpri ses active anplifying corponents such

a mecammk:alasn@a!; taresatoith aandlagy arbéxperhally amat/god redp;e ratdionaterface or

e order to p e th volta .
the 1 evihprP ot s aneeens Op kS CIpENG ERp g sk o g vided
as an %556%{1 gleeglcts@grﬁlllﬁe thnd rp?éf@ﬁab%sea'm@ﬁéléﬁﬂé lightidgd@vice 8.

amplifier citcul whi ch power supply unrt is
preferably |ntegrated in the nodule of the anplrfrer

db
A i etigh R 8V § S B REVRBR o Bov Ko ity S, el butes
gas- dfb@hfﬂ@é lanip®, DEDRN 8tA68/e U.CTRAigpIhid) Svidh tAvBrrat@nRavef thé ﬁlrst electric
the operation of the anplifier _circuit 9 rectly fr

lightipg devieg Sbping méomedpqcs@rélmgeta the Hlustrated pymerinl! iépreérrr‘zdrﬁmbodlmem
I
as at fegst%ﬁl?Y1§ﬂfsgnltﬁltlLﬁ {11%8@5 gﬂ%‘g@ tolgga}h?é'h it Ebgﬂaémér} ér? gl?g\r/e boeth a high
lumlr@bﬁ}fr&m ths a awongtighdagteffeoe andplso Idve powert qguaturiiof. Ittdaa be
anplifier circuit 9 is operatively connected at |east
indirectly with the first electric lighting



9 device 8, and therefore the anplifier output 12 is
connected by neans of circuitry either directly wth
the lighting device 8 or viaa further interposed
nodul e. The termanplifier input 11 and anplifier
out put 12 designates preferably all contacts or poles

. o prel call e .
provid RN b Sod YS! SABR]on @B BF sl Htont Bl that nearly
one siaglediihting devitd 8 iopplided and mrepsly thelbriphcheasphd funenosity or the
out put 12 each_conprise two contacts or, pol . A ]
amouptoihe elﬁﬂ@&éf*@il}ﬂﬂﬁ & MBTBYIre B%f%af‘o??ﬁ&@; ¢ ah Bicstsligge spplied to
|
the er%g@p%f&agé el\éhféﬁg§ hﬂ frlik 8 n&agqgre ;ﬁﬁ tRE Prfagﬁﬁthdégof‘”fﬁ’é Bult current, It can

ex sl gna IS pre y provided according o
also begrovided tolamsinpat predpreahmablechuentiso df electtic lighidngldevices 8, wherein it

enabl re-determ nabl e feedback control of .the . . .
can bF BERfidan T EccRleGmiRly whee & e epiee i B trigsered in
such 238y e ttief uebe BE Matlit 1ighiiSs SR EISH nidsure FoSth@ magnitude of the

circuitry wwth at |east one threshold circuit input 13

fault gfrreat.fliingar selingsho bel pravidadiin thig casgner alsmthe sgprpdustion oha bit
t hreshol d..ci rcui t-out put, 14 of- & i , .
panespy 5 VR 5 & BRI ol e el Sl manner. 1

Cl1
Y circui

can alsb b8 pr@li@el tbiaérahg0h picdetedRinhble nBmbehef dlénisé liphtirgsdeoiads 8 in the
circuit 10 can be arranged in such a way that an . )
form gfignalphinmmesic dplen Witk Sispeciye meapy fqrﬁ%ﬁ%?ﬁ@sévg? a fligplay being
provi2 24 BesciBed e Bdidnsibe U SrtonkBbf qr¥fs(RE lighting devices 8,
any of 81k dp@nperaetas of i eiedtriclighting ewob 8 di destribed above can be provided.
accordance with the invention nerely have a part of
the described features, with any conbinati on of

Depeﬁcjﬁﬂ% Bh 8% avAilhell _oﬁgﬂ%f Rk bYo@dssubfird it ubBRSarRformer 2, an
different described enbodi nents, being provided.

amplification of the voltage of the energy storage element 5 can be advantageous. An
amplifier circuit for amplifying the voltage of the energy storage element 5 is provided
according to an especially preferred embodiment of the invention. The power available for
triggering the lighting device 8 can be increased by the amplifier circuit 9. The amplifier
circuit 9 comprises active amplifying components such as transistors, FETs and/or bipolar

and/or operational amplifiers,

In order to provide the supply voltage for the active components, a power supply unit is
provided according to a first preferred embodiment of the amplifier circuit 9, which power
supply unit is preferably integrated in the module of the amplifier circuit 9 and which is
connected by means of circuitry with the first and second conductor 15, 16 of the network to
be protected, and thus draws the power for the operation of the amplifier circuit 9 directly

from the network to be protected.

If the amplifier circuit is provided, at least one amplifier input 11 of an amplifier circuit 9 is
connected to the energy storage element 5, and at least one amplifier output 12 of the

amplifier circuit 9 is operatively connected at least indirectly with the first electric lighting



10 CLAIMS: 1. A residual -current circuit breaker (1),
conprising at |east one summati on current transforner
(2), through which are guidetl at | east one first
conductor (15) and one second conductor (16) of a
network to be protected, with at | east one secondary

' : 7 t
dev1c¥\"8n£1'lcﬂgcrﬂr%éorré l%einq%i?e% ogﬁrgl?g%%&n a?c)}g‘c% Ertllgsno c{ubxg' either
directhpwithithe/kghtinpalenee B8ad vid a hietst 111t¢‘rﬁosredeiidc§ulel\ﬂmb térin ampllﬁer input
| { t | t
11 ang R PPl 7 GRS E06155 BB oL ok o8 s Repgsray faga
t
functidhbibrbd1FicP ALY 1 ShPLAPRAE SARN éz(!?)lt;, Musftaiell Preferred embodiment,

resi dual - avi ng rea
the arafljfieshinmh 1il nd peplifievedtyutcidreack temiprise ﬂwotdmatdstssalpoles A larger

ont si th ne first cqnductor (15) and.
predefafRiRIq misther o e st i Rkt Brprp MR Tk cats B ragsing more
compldk igils. t he at | east one discharge resistor (4) is

formed by one first partial resistor (4a) and one

second partl al resistor (4b) V\,hl ch |s swtched in

Itis p'%eférasfy vﬁaé g%cfolgilrel%{ &1 11%11159 pﬁe e% ﬁmggﬁb‘%ﬁ{ in%rder to enable a

pre-deipahiahble €éedbec atriobof t&E rés@aﬁste dfﬁ!]!iid ligting\dewict 18 th&t&he at least one
first partjial resistor (4a).. 2. AreS|duaI-curr

amplifief elgppt K is grapecter) yax@%ysd)if ﬁgcqlgy ity % lgast one threshold circuit input
3o BSOSt 1 5 LS SheBd Gt e e
threshwild bir¢iel G lsrcshnqicwdb)am“msnfstromm(/mm tha fird electric lighting device 8.

dual -curr.e cifcuit brea 1 ccordin
The fFihiss RO FTauIC L st FnEen Fep AT G 1 AUt G eshold
valueSHyQH@l) é}gtopfsﬂib%m()?eo)m laSeHlt] §ﬂﬂﬁfjvaﬁ‘l§e for t}fépich%’tkon of the signaling
electric signaling means, preferably as a first
meang 26 by ah opeiatghttcam e d@dﬁtcem(r@l 4. A residual-current
circuit breaker (1) according to claim3, wherein the
first electric signalling neans (20) is arranged as a
Furthés éfibodesits fih Scdotdifbé Wﬁlhdl@é’in@@nt(o%)met@hﬂiaa@ Taﬁpfal‘tzcﬂ’ thd described
that the first electric lighting device
featuzgs,witlyary eambination offeafures gikick ginegialy alfpé@@uféel@?se of different
breaker (1) according to one
descrg::?ateﬂ-@%ging?%%%?%gg;'rcav’w% laracterized in that at | east
one anplifier input (11) of an anplifier circuit (9)
is connected to the first partial resistor (4a), and
that at | east one anplifier output (12) of
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11 the anplifier circuit (9) is operatively connected
at least indirectly with the first electric signaling
nmeans (20). 6. A residual-cufrent circuit breaker (1)
according to claimb5, characterized in that the
anplifier circuit (9) is connected by neans of
circuitry with the first sppgugtor (15) and the second
conductor (16). 7. A residual-current circuit breaker
(1) according to claim5 or 6, characterized in that

the at ast one a i fi out i'S connected b
b FSIdyp S?IT%FFanﬁe?lfPr l%éﬁtzl(%i‘ﬁé"%?‘gg‘i‘?&ﬁlﬂ‘ curfent

Cigf tihioh
ATty S L iy s

t secdndreondudtordd hpdth wétwork to tedytettsd coitinatdeast ohy savendemy

g kit kb o M PR o (B0 e
aGerdaROwindirgNe 7p$exﬁ¢16p&bta+en@sc&mwea at R iififeRily Heh at least

in that the energy storage el enent @31 'S arran(%ed as
aq&lasa@ﬁgyéwr%gs@)lem@t (A, M@t@a@jtﬁaﬁtm@ grge iresigion (4) being switched

ﬁlaﬁ% Iel(\g'l)th g’n%ce?lr %&/%?oraé)e thcljl*@&{gsd(l.é& El?t'reﬁ'rt circuit

cha er| ze a rec rcui

C (neuket € htoing Iaebrmeﬂ(rvd aﬂuch/\ns r@qieﬂagvélgz Chnneated wllﬂathetbhak
rectifier circuit é) i s connected means
ciPRFIY thijat fpaptrnedier Gpdusien dgeand élﬁ@h{eait@}w second conductor

(16), characterized in that the at least one discharge resistor (4) is formed by one first
partial resistor (4a) and one second partial resistor (4b) which is switched in series to
said first partial resistor, and that at least one first electric signaling means (20) is

operatively connected at least indirectly with the first partial resistor (4a).

A residual-current circuit breaker (1) according to claim 1, characterized in that the
first electric signaling means (20) is switched in parallel at least indirectly with the

first partial resistor (4a).

. A residual-current circuit breaker (1) according to claim 1 or 2, characterized in that

the first electric signaling means (20) is arranged as an optical electric signaling means,

preferably as a first electric lighting device (8).

A residual-current circuit breaker (1) according to claim 3, wherein the first electric
signalling means (20) is arranged as a first electric lighting device (8), characterized in

that the first electric lighting device (8) is arranged at least as a light-emitting diode
(18).

A residual-current circuit breaker (1) according to one of the claims 1 to 4,
characterized in that at least one amplifier input (11) of an amplifier circuit (9) is

connected to the first partial resistor (4a), and that at least one amplifier output {12) of



10. A residual-current circuit breaker (1) according
to one of the clainms 1 to 9, characterized in that the
energy storage el enent (5) il operatively connected
with the breaker (7) via a second threshold circuit

(6).

10.

the amplifier circuit (9) is operatively connected at least indirectly with the first

electric signaling means (20).

A residual-current circuit breaker (1} according to claim 5, characterized in that the
amplifier circuit (9) is connected by means of circuitry with the first conductor (15)

and the second conductor (16).

A residual-current circuit breaker (1) according to claim 5 or 6, characterized in that
the at least one amplifier output (12) is connected by means of circuitry with the at
least one threshold circuit input (13) of a first threshold circuit (10), and that at least
one threshold circuit output (14) of the first threshold circuit (10) is connected by

means of circuitry with the first electric signaling means (20).

A residual-current circuit breaker (1) according to one of the claims 1 to 7,

characterized in that the energy storage element (5) is arranged as a capacitor (19).

. A residual-current circuit breaker (1) according to one of the claims 1 to 8,

characterized in that a rectifier circuit (3) is connected to the secondary winding (17),
and that the rectifier circuit (3) is connected by means of circuitry with the energy

storage element (5).

A residual-current circuit breaker (1) according to one of the claims 1 to 9,
characterized in that the energy storage element (5) is operatively connected with the
breaker (7) via a second threshold circuit (6).



