1 Safety circuit in an elevator system The present invention relates to a lift installation in which at least
one lift cage and at least one counterweight are moved in opposite sense in a lift shaft, wherein the at
least one lift cage and the at least one counterweight run along guide rails and are carried by one or more
support means. The or each support means is or are gdided by way of a drive pulley of a drive unit which
has a drive brake. Moreover, the lift installation comprises a safety circuit which, inter alia, activates the
drive brake in the case of an emergency and includes bridging-over of the door contact so that on
opening of the dﬁ%fr‘as%?ér%%\‘itéﬂ/acﬂr&‘ﬁ‘ﬁéﬁ%ﬁéemosed. The present invention relates particularly to the
safety circuit. In conventional lift installations electromechanical switches are employed for bridging over

the door contactsyPartisaiairvanitheage &f iftinstaliationsinmiics Ruldingsirih@yewas theamber of

journeys of the lift cage can be more than 1,000 per workgn% dam(f Siﬂa‘f\(hi‘}]h case bri ig\g-gvehf?f the door

contacts takes p?gge Wice i gtc%r?orﬂPr\{g?/."ﬁ\'ﬂ%%,_sgentsjemn%er ot approxin\ﬁva%ﬁ'/ 8,?)_ swnr(]:?ungs per year
results for the elekgfordhamtieshRth ESUNATYRiOfhBET /oS8 BHFEtFRIs tRRIAR GoRCR\RAPSwWitches
become the pringipal duppdngrfaster foretbegaliabiliyoaftaeansrisgingeaysdcaf ihevaoor comiagigiellue to the
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classified as a so-called high-demand safety function. In general, the Standard IEC 61508 defines

high-demand saf&f fHES S S<PHIn BEORR HIBHTN LR RARE SRaR Y GIh el I BERSYi 8ROt
installation switcridgiraveyegef the o thaontant sdrteapaiieged shieydiwns tiensatety Safety matiens there

are designated sy dungiionssvhigh ateoRnuead bl iaesBEIensy sittlations of the lift installation or

only for an emergency operation of the lift installation, in which a disturbance is present and on average
switch less frequently than once per year. A significant element of this International Standard IEC 61508
is the determinatib?PBYeREC8alet teaglatenterieStage (sured) ItEhAR R o@PloZe: [N SFEIGIRG SYEN to 5I1L4).
This is a measuradabtheseaassaryriduachyiaved riakeredlicingtafiactiveness@bilieiraietylenetions,

wherein SIL1 hagthe, lyuest %%'Eﬂ@%déf ﬂéol}ﬂdc%i@@éaﬁséeeﬂ%% RRIRTIEHR' Jor Wondediakyits Qiins safety

function of apparatus or installations are the calculation bases for PFH p_robabill':j( of dangerous failure
5P PHPYSTes to
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high-demand systexmwotimstety thase0@ithvigctings per year results for the electromechanical switches.

This number is so high that the electromechanical switches become the principal limiting

factor for the reliability of the bridging-over of the door contacts.

Due to the high number of switching actions and the high demands the bridging-over of the
door contacts is classified as a so-called high-demand safety function. In general, the
Standard IEC 61508 defines high-demand safety functions as functions which in
disturbance-free normal operation of the lift installation switch on average more than once
per year, whereas by low-demand safety functions there are designated such functions
which are provided only for emergency situations of the lift installation or only for an
emergency operation of the lift installation, in which a disturbance is present and on

average switch less frequently than once per year.

A significant element of this International Standard IEC 61508 is the determination of the
safety requirement stage (Safety Integrity Level - SIL; there are SIL1 to SIL4). This is a
measure for the necessary or achieved risk-reducing effectiveness of the safety functions,
wherein SIL1 has the lowest demands. Provided as essential parameter for the reliability
of the safety function of apparatus or installations are the calculation bases for PFH
(probability of dangerous failure per hour) and PFD (probability of dangerous failure on

demand). The first parameter PFH relates to high-demand systems, thus to those with a



high demand rate, and the second parameter PFD to low-demand systems, the time of their service life
being virtually equal to non-actuation. The SIL can be read off from these parameters. A further definition,
which can be found in technical media on the basis of this Standard (I EC 61508-4, section 3.5.12), of the
low-demand mode of operation (Low-Demand Mode) aAd the high-demand mode of operation
(High-Demand Mode or continuous operating mode) specifies the distinction thereof not on the basis of
the low or high (cpntinuous%r?emand rate, but in the following terms: A (low-demand) safety function,
which operates fHefTHRE T8, 3% RETREY B MY BN & TETY BrAEATYR SRS HEInitored into
a defined safe sthéd.sSEheceiérhene elarabntgwi thisdowetiativend safelly damotapadanfEfomitifhsence on the
system to be mqgpjtgragepsior to occurrence of a demand for the safety function. Thereagainst, a
(high-demand) safety function operating in continuous mode, always keeps the system, which is to be
monitored, in its normal safe state. The elements of this high-demand safety function thus constantly
monitor the systén it efediiBHiedr e HananePef ek B ire At e MdiargHEAaIA @Y Safetjaiiftlon has the
direct consequenee eflaodsk BataciuRisersadetyerplatechaysiemecosfexxiatiahmeaspeasafer viske)eduction
are effective. Mojeoyer, @0 WsAemant sai600Junaien isH eRatWhandh e CEmand fats ds Agignore than

once per year and nat greater than twice the frequency or the routine inspection. A high-demand safety
function or contifl?965 RRIFTURBHYN REIHEFRIGII AL prelenaniiel thE BN EUIHAER B han once
per year or greatenthzthratceuthie trefpllenty ¢énhe: ro(lonelinspetiafe(sbmdciso IHTCIE08508tds wection
3.5.12). The objgehRhth sieSe RGN DHIBRRRSSE BAMGLYIG cidider B Bl nstadalionwvhich
embraces a morg feligble,and, safey Lillme oLa iequenty siiching hiobdemand safetyfynction such
as, for example, e bri ging-over o??he door cOMACES and thus enhances ea gty, Aewellas Also cost
efficiency and mifIHeRER G NSt SHeABelCoPeHBAE ArRAIP RIstaIPsBme Tg Mhfe AL BRAMd SUfc E86hsists at the
outset in the sel@gtttierreprasaragihdy £ gaihomimasihisapdutintiswitphesiod thosawarventiooa|
electromechaniog,sydiehers Walclais, ilRsL 18 B RERDRr Qe iarsutbioh eaaLarety

function). Such a high-demand safety function is, for example, the bridging-over of the door contacts, but

other safety fun@idhs WHltHegR BRGNS AR EEY TBPRRY SRR TR O T SMBNES!
consideration arfehilingat tict lelemboseoithietihigle destpren thpfetyifohen3h 8 tie sietit orrtheatemswiitches, for
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leld-eITfecCt transisior), al ase ner on transistors wnicn witnhstan 1Hpns of, switcning cycles per
(. The oy cE TN R B A e R T B o
consequence of YR riheNCBrieRfingBveanrsdf il dherieontabtsWittother REHGSCY Rir feadBrHyof
redundancy twmsgmimnducwgwétﬁhecs {Meqrdmdmﬁﬂﬁlmfeﬁwoa@ngfﬁdt%ﬁm,bhi@_lgbr@iamer the door
contacts are for prefereneg pravided and these M@éﬂ%%ﬂ%‘%% swicheg shoriddpikgue e

short-circuit, the high-risk situation arises that the lift caﬁ%e and counterweight can be moved with open
shaft and/or cagbeqHBPSY BELSIeR R SRGHEOh GBI Hrdii s fAtHAk T igded doors. In general, for

avoidance or detection of a short-circuit in a semiconductor switch complicated and cost-intensive

solutions for a saralgddedsmte Fanariiehdreideeprssenosediehharublishetspasiteat Qmer-A2-1 535

876 discloses a drive which is cor]p%Ft%%/\nth aﬁjlﬁlleCtroT%ergV'Ce p%\\/,\llggqﬁ)]ower sger%%:{%ﬂgggors, wherein

. empraces a more, relia safer ment o uent 1an-
provided between the drive and he electrionic device 1S at feast one/main co%{]a%r%or W iS connected
with a safety cirdUCEOMPIESiIRG dIoP SR 88 BT EeEcY Rh Qetiiesiophesaiagfamy dormertaacador
switches are in tsufelpridgedaivas kysswitchasfiorayeanag minimeseoonaintédnianeablished spaaification thus
does indeed disglasg the use of semiconductors/power-semiconductors in an electronic device of the
drive, but not within the safety circuit, as well as also no failsafe solution for avoidance of the tendency of
semiconductors to short-circuit, but rather retention - which serves for avoidance of noise - of the at least

one main contadtolfiarehichietiarmpietticerisitier dhyihe thivieat lnten selndiive sepgatesnt by electronic
semiconductor switches of those conventional electromechanical switches which are

subject to a high number of switchings (high-demand safety function). Such a high-
demand safety function is, for example, the bridging-over of the door contacts, but other
safety functions which are switched in disturbance-free normal operation also come into

consideration and, in particular, those which are frequently switched.



According to the invention, in the case of a safety circuit in accordance with the present application an
individual failsafe solution for the respective electronic semiconductor switches is not provided, but
another electromechanical safety relay, which is present in any case, is - for the avoidance or detection of
a possible short-circuit - incorporated in one of the elecffonic semiconductor switches. In this regard it is
intended in accordance with the invention that in the case of a short-circuit in one of the electronic
semiconductor switches, which according to the invention and for reasons of redundancy (safety category
5IL2) are provided in double form for bridging-over of the door contacts, for the moment 4 still nothing
happens. If, howswdr, s¢reigechntiekydtedaic Seneicuniclectahswitehadde feaisicantiickpddieldeefiessible
overload peaks gandiakesPlaresmere iaRidlpxidee s inidotRienti giRot i dndivisiyablailsate golution

provided for that purpgee or,an exia safely slayRipyided o sl aupassn grdey (o apen ifie safety
circuit, but by atfeast ohe electromechanical sate y rg]ay which'is pre entin a'%y ¢4¥e and which would

open the safety EifedveRREM hESBpREBHARBIIRET KafeBruACIIALIEIER T8y (AR, WRIRE tePBd!Sresent
withi.n this Ia_tter s@feéquumti@n.aA@@ﬁmtérelin@egﬂm@obtm Mtpmtab;'&.can alﬁata/bajp,lat:e)qn failure of
the first semiconductar kel ddHsy b EaRHBRG BINGTEIRSHRMRRN A i §§f§lg/ J&@é&féﬂ%)f'm

safety-relevant function of the lift inStallation is preferably provided for a so-called low-demand safety

function, i.e. for DB RAMAIEH WAL eSPBEEE G TRWEWREIHY BroPEQee indtht 6P e xthple, it

switches only in temicaséiabesméchenchaitd fibtsedatislonarntal dperedonsisgtidhendefiarithatof
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another form of EQEGP’ rc—{!%y can be, for example slo-glalled ’ETSLdreIay circuit, wherein ETSL stands for
-Oa 836 00rSs

!
Emergency Termina %epeeg Tr'ﬁﬂlnr(ljéjf% us ?cr)tr'%r%lfo%ese epe)%ﬁ ent emergency-situation shaft-end
retardation control. Such ETSL relay circuits are known from the prior art. This ETSL relay circuit is a
so-called low-demajuhaafetpcanpdament whithdsioot efsaddhonasimait apesatemidbreuztes Bvidcfunction only
extremely rarely, nagely.qninif thedifeage siatddieppan (8.mave At abiSRarmy! Fap9sebhis ETSL

relay circuit is electromechanical, i.e. it comprises not semiconductors, but relay contacts and
electromechaniddP887EEY relays and according to the invention is, in addition to its original shaft-end
retardation control function, incorporated into the monitoring of the semiconductor switches. These

semiconductor syHiGhassHel apeeriAa-hainy estiend g Jasahish-damanrd-safrbtdy naiam for
example for bridgligcg-over of.thehdoor contacts, but gq‘gresse more e[i]gcrjatl)l tfor a eriéaﬁ./é:%%ection of
-Tf

. ronic gevi avin Wer semicon tors, wherein provi ween r .
contacts which are closeéjln F‘le cas% %? d‘lestur ance-free hormal operation, but WhIC|”eI are opened in the

case of specific BIScH&ERBNEOFRIIESHS 2irRATh ERCCAAIH EODIRIHE IV BIFE I SEOIMECHA WHTiAeS W GITEIE LIt remains
active. In other worigsisihg ®lensents« thenelecirpreeaiiameabealayatircuiine clealeasiyarks: threreof - are in
accordance with{he inyeilian,uses e LHIRRAIQS BRRRIAGIEe SAleMuALRM PR SR EAl2
short-circuit of one or both semiconductor switches. _ _ _

does indeed disclose the use of semiconductors/power-semiconductors in an electronic

device of the drive, but not within the safety circuit, as well as also no failsafe solution for

avoidance of the tendency of semiconductors to short-circuit, but rather retention - which

serves for avoidance of noise - of the at least one main contactor and checking of the latter

by a time element and/or a counter.

According to the invention, in the case of a safety circuit in accordance with the present
application an individual failsafe solution for the respective electronic semiconductor
switches is not provided, but another electromechanical safety relay, which is present in
any case, is - for the avoidance or detection of a possible short-circuit - incorporated in one
of the electronic semiconductor switches. In this regard it is intended in accordance with
the invention that in the case of a short-circuit in one of the electronic semiconductor
switches, which according to the invention and for reasons of redundancy (safety category

SIL2) are provided in double form for bridging-over of the door contacts, for the moment



5 According to the invention monitoring of the semiconductor switches takes place by means of a
monitoring circuit which is processor-controlled. If the monitoring reveals that the semiconductor switches
are short-circuited, the processor is or processors are in accordance with the invention in a position of
letting the safety circuit of the lift installation open prefefably by way of another electromechanical relay
circuit present in any case, for example an ETSL relay circuit. In a first solution it is provided that at least
one processor on the one hand is in a position of controlling the semiconductor switches (for example for

bridging over the B RS Shd Tl M Ein RS RE I IRT TR U IR S8Ry dEd A Ritches. On
the other hand, thieicht deasb qessivecessoat taake ot takecplaith thedmapafiontberthés satameetition in a
position, in the casiengfah Shatikisswilisiatestadisly wavdlthe manibarge AriR\ddingdiegteaptrol
intervention at relay qontacts again sennected n seriss for taLpUpase of 4 ene OLMGLE: one
electromechanidalsa eC{y relays dtthe Gther efectromethanicalre af?/ circuit. Tn otrier worc?s, itI1S preferred
in accordance WRRAHEMAKANRA ShEXHEIBXheRicB| &y RIFEE i Efn 638 ar niuch pessimeandiidual
processor and tkafelyosiezumentionateattepst cnanptogessercanitids notanketditasgmieandsiaier switches,

but also the monjigting fgrrehiangardienalhaise t%&ﬁ%@@“%‘&%{% Qe laclyotpaghagical relay

circuit. Consequently, in the exemplifying case of the electromechanical relay circuit detecting the ETSL
function of the lifiFA<ERRIBAEAK MR b T ¢ EYSHREISHSD longer has any processors or any

individual processors. The at least one processor for the semiconductor switches and the monitoring

thereof also takem@vey: ibgsFohel- funstigaribhiscmensly JaairemppPreMtistediegsaamibricarsponding
connection with t?ﬁ]gﬁ%%%?a% fow exe UQQ}? both sgf%tﬁ/-rele ahnt flunc ions a{dnsg R0 ides a considerable

ni re rovide a SO-Cal W-deman uncti l.e. .
cost advantage.(i-lowever, as a urﬁ1 ra{er Ive it 1S also possible t0 make further use oqfnfhe controlling

processor or prd€eSstAE YfitRstoR ¥thisinecREEal feI R cRAD IR P IBCHEEES oh TRE EmerdIMRts plocessor or
processors of thewsendiswniiugiohswdtshest femenanitg dinesaietyedicainduealoopshust-qgeaitiaf the

semiconductor SYEaRGS 1P 1H6-EAREAHINR A AREFRER DeRIGRERRAES PIHD S ARG MG IgRIsRL relay circuit

Moreover, it would also be possible to make further use of the controlling processor or processors of the
electromechanical relay circuit not to pass on to the controlling processor or processors of the
electromechaniodteeskigacirctie tiwentintrehothemientd adfsiddety relay can be, for example, a so-called

ETSL relay circuit, wherein ETSL stands for Emergency Terminal Speed Limiting, thus for
a speed-dependent emergency-situation shaft-end retardation control. Such ETSL relay
circuits are known from the prior art. This ETSL relay circuit is a so-called low-demand
safety component which is not used in normal operation. It comes into function only
extremely rarely, namely only if the lift cage should happen to move out of its normal
range. This ETSL relay circuit is electromechanical, i.e. it comprises not semiconductors,
but relay contacts and electromechanical safety relays and according to the invention is, in
addition to its original shaft-end retardation control function, incorporated into the
monitoring of the semiconductor switches. These semiconductor switches are according
to the invention used for a high-demand safety function, for example for bridging-over of
the door contacts, but expressed more generally for a series connection of contacts which
are closed in the case of disturbance-free normal operation, but which are opened in the
case of specific operating conditions and then can be bridged over so that the entire safety

circuit remains active.

In other words, the elements of the electromechanical relay circuit - or at least parts
thereof - are in accordance with the invention used for the purpose of opening the safety

circuit in the case of a short-circuit of one or both semiconductor switches.



6 processors for the semiconductor switches for opening of the safety circuit, but to let the processors of
the semiconductor switches intervene directly at the relay contacts or at electromechanical safety relays
connected therewith. As already mentioned, the bridging-over of the series connection of contacts can be
a frequently switching high-demand function, for examgbe the bridging-over of the door contacts which in
accordance with the invention is carried out by semiconductor switches. However, notwithstanding this
use of semiconductor switches the same level of safety as with electromechanical safety relays is

achieved in that HftHEBALR BF LYSHIPA [EHBRIEIt OP AL BAUtIE SOUEP ST T UBBFEBAAER Yse is
preferably madeobfatmeoRT8hgseifetyt neégh 08 @tzessnraxaidiotede-gpba thengafioty reivesit &rd teoid risky

situations. In ordghiRARIIEGYE ahieAst thr-Sanr erandacrarsedavabpfisatptypibiefasically ngcessary to

take into consideratian only, fose eleciemechanical salRlelaus.indbe ncomoration, . agcordance with
the invention, for bypassing a bridging-over - which'is no Tonger functional due to a short-circuit - of the

door contacts byP RS GPERRICHAY GERSIONEREREY QIERWRA! FESYHCHY PERCEbINrRIBLIERES; f¥sign and
level of safety (sexaaliedab ik Tsategayyiradierein SIL stands for Safety Integrity Level, see fourth
paragraph) are provided for a safety function which cannot be bridged over by mechanical operation, i.e.
the electromechanical safetg relay has to be desi%ned so that it at least covers a safety function which is

of such fundaméeR@ R FEHANEE ThBIYEEH B BilGetraser By RitBAiEHhANG B hisdtia Rsaktion or even
can never be briofgeutovier As akeadydngntionisthethéovesaropiodortivngiwevgotme dnantoataetays for

bridging over the,glpar fRNaGS @Fe RaRRAIIRRGIMID toritRIDLRN saRtRced b, fRr &kamplsy two

MOSFETSs. Mor%%)ver, in a[ccordance with. the invention the.W%MOSF Ts a%rtfnheach m?nitored by a
. e at'least one BI’OCGSSOI‘ IS JN_accordance wit ne mv:an IOl? a e[;.same Ime ||n a
respective processor or microprocessor and a monitoring circuit or check circuit in'that a voltage

measurement iSREAHIREY 1BIRLE2T¢ iPipLsRATHICHAUS HPEEISH tReWACRS HIETaosEp/ ot elyreY @B iEfAnnel. If one
MOSFET or bothdwitaSikte e ralvoLad rerydedsnagedagsiin dorndiedcase tdstve hngiviopescusual lynaeans a

short-circuit) the Jegpactive PERCRRSALYIL IR AINSS H?iﬁ;étﬁﬁﬁeﬁ%i%tﬁ%%gh%éﬁcgﬂe%%}%}?&ﬂm%t or

contacts. A further advantage is thus that it is even possible for both MOSFETSs to be damaged at the

same time; in thRFEY OFEWE R Site el BEOr AR fittitf MY RUQRED L IPE MR dax & rorit [pflies
information if a siwoitwrcuies bypastdel indomkiaf thecsernicant drtontswitchesidyedng dfdbteone
electromechanicabsadety teladssordhersPMacistierRaor switches, but also the monitoring thereof

and additionally also the original function of the electromechanical relay circuit.

Consequently, in the exemplifying case of the electromechanical relay circuit detecting the
ETSL function of the lift installation this means that the ETSL function no longer has any
processors or any individual processors. The at least one processor for the semiconductor
switches and the monitoring thereof also takes over the ETSL function. This merely
requires appropriate lines and the corresponding connection with the processor now

executing both safety-relevant functions and provides a considerable cost advantage.

However, as a further alternative it is also possible to make further use of the controlling
processor or processors of the electromechanical relay circuit and to pass on the
controlling processor or processors of the semiconductor switches for opening the safety
circuit due to a short-circuit of the semiconductor switches to the controlling processor or

processors of the electromechanical relay circuit

Moreover, it would also be possible to make further use of the controlling processor or
processors of the electromechanical relay circuit not to pass on to the controlling

processor or processors of the electromechanical relay circuit the control command of the



The MOSFETSs are normally always closed when the doors are open. Consequently, provision is made for
the respective processor to briefly open the MOSFETSs at a regular interval of a few seconds in order to
check the voltage drop at the MOSFET without the safety relay of the safety circuit dropping out and thus
the corresponding relay contact of the safety circuit opehing. This switch-off period is in accordance with
the invention short enough for the purpose of measurement of the voltage drop, but not of such length as
to allow the relay of the safety circuit to drop out. It remains open to an expert to realise the just-described

checking not by WRE&HE5T IRE NS FETHEMBE RS IBMHE DI BREBY R ARG B thedEbAdHCdf S herage,
preferably inductivesigsaerd cbmhactsisyndTh®pEesehesnuEmieTe thusctyeschs wihy idtsgiitorivhich

economically coppinesdbeapiQy errsieiyyefelartramahanigal relays with the high level of reliability -
particularly with respect to the number of switching cycles - of transistors. A bridging-over connection in

accordance with the invention thus comprises semiconductor switches preferably for frequently switching
high-demand saféty2feAeYiIcReNENEH 5 TOF EURSME, TheNsrieRjing-CAnBeeiahedediiashterisPand a
processor-contraléedestigcknticalnd foigthesasenticenductor exdtapestas walbmg-prefesaheiniearporation of

an electromechanical safpivr flax rhiFRSAATIAIN LEsRPRSIBIA e L AN e r SRl HAB S LIRRIRG.

low-demand safety function, for bypassing the semiconductor switches in the case of a semiconductor

short-circuit and EY&YRlg SHELAREI0 E15H50 SFSEUF O SWIENRUIN e YRl S &5tures and
switching arrangeithesiestegmeomaivtel teatalyresiayit imsthliettohs -thadt iledst dasetofthefajptidabde-standards -

and familiar to ag@xpest iRethratiflgl s on et Qlttifinalalipprns « iy ehniRatpies s, farayample, the
serial arrangemerat 01:) ?Pe hafitn dcr> err?(c))nt%cts mg ésail {'Iarlll)é S gr?(i arran eEmeipt % F]r%e cage door contact or
contacts, the monl?grlng Grthe trave o?ethgﬁﬁt cageeoi//?lmﬂ Switches ﬁ? yCs-uli'mergency End Contact), the
monitoring of the travel speed of the lift cage by sensors at the shaft end (ETSL), brake contacts and at
least one emergenoyueifiswattliev8d Eurdasr drcashtantagenus aadsedimesitvDEaragfatyscisasitafigcording to

the invention forﬁéég&,éHPi'S%inH&? %m%@%cai@%ose electromechanical safety relays in the
incorporation, in accordance with the invention, for bypassing a bridging-over - which is no
longer functional due to a short-circuit - of the door contacts by means of semiconductor
switches which with respect to their connections, design and level of safety (so-called SIL
category, wherein SIL stands for Safety Integrity Level, see fourth paragraph) are provided
for a safety function which cannot be bridged over by mechanical operation, i.e. the
electromechanical safety relay has to be designed so that it at least covers a safety
function which is of such fundamental importance that it can be bridged over only

intentionally by manual operation or even can never be bridged over.

As already mentioned, the two conventional electromechanical relays for bridging over the
door contacts are in accordance with the invention replaced by, for example, two
MOSFETs. Moreover, in accordance with the invention the two MOSFETs are each
monitored by a respective processor or microprocessor and a monitoring circuit or check
circuit in that a voltage measurement is carried out at an input and an output of the
MOSFETs separately for each channel. If one MOSFET or both MOSFETs should be
damaged (which in the case of such switches usually means a short-circuit) the respective
processor will recognise this state and open the ETSL relay contact or contacts. A further
advantage is thus that it is even possible for both MOSFETSs to be damaged at the same

time; in this way, however, the device or the lift installation always remains safe.

In addition, in accordance with the invention an indicating means is provided which



The invention is explained in more detail symbolically and by way of example on the basis of figures. The
figures are described conjunctively and generally. The same reference numerals denote the same
components and reference numerals with different indices indicate functionally equivalent or similar
components. In that case: Fig. 1 Fig. la Fig. 2 shows a gchematic illustration of an exemplifying lift
installation; shows a schematic illustration of the safety circuit of Fig. 1 and shows a schematic illustration
of an arrangement in accordance with the invention of two semiconductor switches for bridging over a
series connectiott B ESHMUR UM E AiBINGEERELIE BIPATSER R e D RRISIIURIRERRLCET bY
electromechanicaleaefdecaieditoaras the daltegfiedyioriays ac turdanieetsvitierded invention of this arrangement in
a conventional safety circuit according to Fig. 1 or Fig. la and the thus-resulting safety circuit according to

the invention. The MOSFETs are normally always closed when the doors are open. Consequently,

provision is made for the respective processor to briefly open the MOSFETs at a regular
interval of a few seconds in order to check the voltage drop at the MOSFET without the
safety relay of the safety circuit dropping out and thus the corresponding relay contact of
the safety circuit opening. This switch-off period is in accordance with the invention short
enough for the purpose of measurement of the voltage drop, but not of such length as to

allow the relay of the safety circuit to drop out.

It remains open to an expert to realise the just-described checking not by means of
measurement of voltage drop, but by means of measurement of amperage, preferably

inductively and contactlessly.

The present invention thus presents a hybrid solution which economically combines the
proven safety of electromechanical relays with the high level of reliability - particularly with

respect to the number of switching cycles - of transistors.

A bridging-over connection in accordance with the invention thus comprises
semiconductor switches preferably for frequently switching high-demand safety functions,
such as, for example, the bridging-over of the door contacts, and a processor-controlled
check circuit for these semiconductor switches as well as preferably incorporation of an
electromechanical safety relay, which is normally responsible for another seldom-switching
low-demand safety function, for bypassing the semiconductor switches in the case of a
semiconductor short-circuit and opening of the safety relay.

Moreover, the safety circuit includes the usual features and switching arrangements
appropriate to current lift installations - not least due to the applicable standards - and
familiar to an expert in the field of construction of lift installations. Such features are, for
example, the serial arrangement of all shaft door contacts, the similarly serial arrangement
of the cage door contact or contacts, the monitoring of the travel of the lift cage by limit
switches (EEC - Emergency End Contact), the monitoring of the travel speed of the lift
cage by sensors at the shaft end (ETSL), brake contacts and at least one emergency off-

switch.



Fig. 1 shows a lift installation 100, for example in illustrated 2:1 support means guidance. A lift cage 2 is
movably arranged in a lift shaft 1 and is connected by way of a support means 3 with a movable
counterweight 4. In operation, the support means 3 is driven by means of a drive pulley 5 of a drive unit 6,
these being arranged in, for example, the uppermost regjion of the lift shaft 1 in an engine room 12. The
lift cage 2 and the counterweight 4 are guided by means of guide rails 7a or 7b and 7c extending over the
shaft height. The lift cage 2 can at a conveying height h serve an uppermost storey with storey door 8,
further storeys with storey doors 9 and 10 and a lowermost storey with storey door 11. The lift shaft 1 is
formed from shafusite waldvaBageadslShbedsherftscelilngalldyarid it sicafrdioond theoinvehiioh oshaft floor
buffer 19a for thg,eQupianveight depprbibnoial floor 9 buffers 19b and 19c for the lift cage 2 are
arranged. The support means 3 is fastened at a stationary fastening point or support means fixing point
16a to the shaft ceiling 13 and is guided parallelly to the shaft side wall 15a to a support roller 17 for the
counterweight 4 TRPARYSRERS it GRS BREK AR dsial e keicRlp aneyp s Weyadfitadutte fribediasifpport roller
18a and a second figflestimheriguppaite elésedida, toapingiwndendhselifraage heasuhio @fsagwad

stationary fastenjg, Hajot RSP RRIRANS IR RCALA GRakINe SRATLARLING JiraraAfsgicuguit 200

comprises on each of the storeys 8 to 11 a respective shaft door contact 20a to 20d, which contacts are
arranged in seridiFRiE S BRI CTRBHARBBAEI Uit 21 is connected with a PCB (Printed
Circuit Board) 22 which, for example, is arranged in the engine room 12. The PCB 22 is connected by a
connection 23, whightisate be understood only in symbolic terms, with the drive 6 or a drive brake 24 so
that in the case of fault reports of the safety circuit 200 the drive of the drive unit 6 or the rotation of the
drive pulleys can be stopped. The connection 23 is to be understood only in symbolic terms because in
reality it is signiffd@ntly more EBPHSIRAEBETHE HYSHFie MAnGEMAEMIROHHRBRIRIQAItionally comprises a
relay 40 of the safety circuit 200 and connecting points 41a and 41b. Between the latter there is realised a

shaft-end retardafipn control {ypelion. . WAHCHILHLANN BARFYRGDIRARISIRigrdes g fulfil the safety

category Sl L2, inthat a first ETSL channel and a second ETSL channel are serially arranged in the
safety circuit 200. The two ETSL channels are symbolically illustrated as switches 31a and 31b, but are
switching relaysmgtl2 switch cthoteets.schematic illustration of an arrangement in accordance with the

invention of two semiconductor switches for bridging over a series
connection of contacts, a monitoring circuit for these two semiconductor
switches, an electromechanical relay circuit and the integration in
accordance with the invention of this arrangement in a conventional safety
circuit according to Fig. 1 or Fig. la and the thus-resulting safety circuit

according to the invention.

Fig. 1 shows a lift installation 100, for example in illustrated 2:1 support means guidance.
A lift cage 2 is movably arranged in a lift shaft 1 and is connected by way of a support
means 3 with a movable counterweight 4. In operation, the support means 3 is driven by
means of a drive pulley 5 of a drive unit 6, these being arranged in, for example, the
uppermost region of the lift shaft 1 in an engine room 12. The lift cage 2 and the
counterweight 4 are guided by means of guide rails 7a or 7b and 7c extending over the
shaft height.

The lift cage 2 can at a conveying height h serve an uppermost storey with storey door 8,
further storeys with storey doors 9 and 10 and a lowermost storey with storey door 11.
The lift shaft 1 is formed from shaft side walls 15a and 15b, a shaft ceiling 13 and a shaft

floor 14, on which a shaft floor buffer 19a for the counterweight 4 and two shaft floor



Not only the shaft doors have a shaft door circuit 21 for control of the opening of the shaft doors 21, but in
addition the lift cage 2 has a cage door circuit 25 for control of the opening of two schematically indicated
cage sliding doors 27a and 27b. This cage door circuit 25 comprises a cage door contact 26. Signals from
the cage door circuit 25 are conducted by way of a han§ing cable 28 of the lift cage 2 to the PCB 22,
where they are included in the safety circuit 200 in series with the shaft door contacts 20a to 20d. 10 cage
door contact 26. The bridging-over connection 29 comprlses switching relays which are arranged in

parallel betweerPHIE PR EdRtNG FhiRe A QAUAYE%and the switch contacts of which are
symbolically illustrated as switches 30a and 30b. In Fig. la the safety circuit 200 of the lift installation 100

of Fig. 1 is illustrﬂﬁeo_k,l@ﬁmfaﬁebﬁmt@a&&k&@@@n%&maﬁwmmmmggﬁ@@ gleatekixiHae shaft-end
retardation control. cnge(Etl%Q 4 aIP(getlnc]e dqor- (Qn?ta%tl(PFdfg Egl qver C ?E}ongzg arflgd%?endent of
a h

one another; the%/ are merely én inte d'in circut Gt 1€ Magfated how on
the one hand a BHH@M%%rl@dﬁh&ﬁléﬁUE%%ﬁrdln&&@‘tH’@rﬁv%E%ﬁ tfé?‘bﬁ%mgvé(/&?edﬁ“&)ntacts 20a
to 20d and 26 ofpbigs.sliaadile: isetxatidied ippvaanltic soaneclisgpairdsfiddingrad Aihrbmf tbesafety

circuit 200 of Figyg}, "’\BQpWBz"YJR&IeF'IﬁeOEH%B@Qd anqlstmehanicabrelaueryhanR & aipapged in

accordance with the invention between the connectlni%jpomts 41a and'41b of the safety circuit 200 of Fig.
1, as well as hoW BREIANGRGISVEP R Aretighcsda%it the electromechanical relay circuit 42a are in

accordance with the invention connected together and thus a safety circuit 200 according to the invention

and a lift instalIaﬂ%&%ﬂ@@gﬁrdmm&mt&emﬁ% H@E@I@@tr@mc&a@i%@kﬁe@x@ftcuaoﬂm is

preferably representt 2{0 a; \(/:v'rr]f: |t for ;??rformanceo a low-d eman df%% functgt?% otﬁ]hee lift

cont S are alran se leS n a CIrCc
installation 100. ?n or e over a hig eman ﬁﬁ unc 10N suc or exam

bridging-over fu ﬁBﬂBndQP'th@r%b?éo‘ﬁt&@fg‘%Fﬁﬁ’cr‘MH‘ro%é%%Er @A'Btﬁﬁtrpﬁ%nﬁ@ému%%ow@ﬁhtcf%r transistor
36a is appropriatehrpunecieghyo ia firsteoiigitr30a.2T et @TBSLAriSGaniscbieivay @ texertgle

represented as %O%ET ér%‘r?és&‘ﬁﬁe%{w&ﬁﬁ{ﬂrﬁ’%%c}f ARSRORA R AR S iaPleafE B indicated is a

monitoring circuit 37a which is connected with an input 38a and an output 39a of the semiconductor

switch 36a. The S EdBJPsaeE L fﬁBoﬂér?(t)éhé @@QSCHFH‘H@QQ&WEH‘? Sf the YBEY¥ & Amperage at
the input 38a antheoutatio3othE leveantler hrupbint8Beedan obviously also be represented by the output
of the semiconductor switch 36a and the connecting point 39a by the input of the semiconductor switch

36a. 11 The connection 23 is to be understood only in symbolic terms because in reality it is

significantly more complicated and as a rule includes the lift control. It additionally
comprises a relay 40 of the safety circuit 200 and connecting points 41a and 41b.
Between the latter there is realised a shaft-end retardation control function 42, which
usually has two channels in order to fulfil the safety category SIL2, in that a first ETSL
channel and a second ETSL channel are serially arranged in the safety circuit 200. The
two ETSL channels are symbolically illustrated as switches 31a and 31b, but are switching

relays with switch contacts.

Not only the shaft doors have a shaft door circuit 21 for control of the opening of the shaft
doors 21, but in addition the lift cage 2 has a cage door circuit 25 for control of the opening
of two schematically indicated cage sliding doors 27a and 27b. This cage door circuit 25
comprises a cage door contact 26. Signals from the cage door circuit 25 are conducted by
way of a hanging cable 28 of the lift cage 2 to the PCB 22, where they are included in the
safety circuit 200 in series with the shaft door contacts 20a to 20d.

The lift installation 100 further comprises a bridging-over connection 29 for the shaft door

contacts 20a to 20d arranged in a series connection 43 and the similarly serially arranged



41d, is of two-channel construction for reasons of redundancy or fulfilment of the SIL2 safety category.
The second channel comprises, analogously to the first channel, a circuit 300b, a semiconductor switch
36b and a monitoring circuit 37b for the semiconductor switch 36b, which is connected with an input 38b
and an output 39b of the semiconductor switch 36b and.®s controlled by a microprocessor 34d. The
microprocessors 34c and 34d are connected together for a bidirectional signal exchange. It is also
possible to provide more than two channels. The microprocessor 34c is additionally connected with an
electromechanic9eRRP 38N ACt Afin 8% BRYIFNIEE HF Y BeFUeTs e pes W iT BN TR WA¥kel or, with
omission of a poxsibleaRJeSlinacdssorwhenrbypdiningg edonestitg obiats dlectrsidédizedita selitoh circuit 42a.
The microprocessatadtthiswdvEReCEMRmtathwithirRcalastRmashanicatdelay 35d, a change contact 32d
and a resistance 33d of a second ETSL channel. These two ETSL channels guarantee the shaft-end
retardation control function, which is thus to Sl L2 safety category, wherein the retardation control
connection 42 nEtESsdR Ty IRBDPEIpIESE0S dnAdE BRI e EshAdEtF PRt SePREAd 41b of the
safety circuit 208wttEigthk. ddibahisfiseachretarsdmipniborbdbeorRRRESHON A used-oHthepuapose
according to the dgyenton o gnasr AasRAYIIYRLBE HQRGIRRI: ARERIEP I8 S CORY Slthe

retardation control connection 42 is carried out by means of the microprocessors 34c and 34d, in addition
to the control of Th& 5 RIgIRG VY é‘%ﬂ‘éﬁ?l}ﬁﬁeﬂ@@ MGG dRfBR TBIERECEEHEEIYF the monitoring circuits

37a and 37b. Also optionally possible is an arrangement with a single microprocessor which controls not

only the two illugiaigdchaningls QL4 RNHGINI PR FANNBGIRRZR 2 Rublstothgova digigled channels

of the electromegnanical siay cleyl 423 an e retardayion contol conpection 42 Fig, 2 schematically
illustrates an exemplilying arrangerdent of a parallelly arranged two-charinel bridging-6ver 6f door

contacts connect¥ECHSEPRIGPIbEEHGPREGHAPCHEDF EORAGS AN ARy BiERUHI28QIRE dagkatdor contact
26) of the lift installabanOOae ohiinganelateopresslieaosmingduteteatioanaragediid ateadaittethe

invention of a firghaafRys(eIeANdEHORe W&Jﬁéé‘ﬂé%&ﬂﬂ'@%’&dﬁﬁ%ﬁh@‘Q&‘éﬁg‘cfﬁé’ﬁiﬁ%@é*b‘?'e the

shaft-end retardation control ETSL) and a further safety-relevant function, preferably a high-demand

safety function (fd?-ekaAnHYE'tRE BAUGNTREPSPUTE RIBEENLR AN 3 S'eHERESPIRE L dRi®onductor
switches 36a andr8éb 432 raesains afcthidantenytdhiripecinvaittod 7eoamet 8@ dgdelder snkkfbos ar aaddtyrt-circuit of

one of the semicdoEy VRS BaAARUABARCANISHBISRAEHCINS svdtshing BPAAMHbrihe

microprocessor %@9 or microprocessors 34c and/or 4r%flas ora grgﬁcordm t etgl% invention in a position of

controlling the conventional e%rcot?gmeac '?Mceﬁysgfgﬂ/ a;'/sspééc and $80°3t the egtfglﬂe%hcghical relay

circuit 42a for opensfOMtEsaféipemamnerdearhiduakion pidee IHdBHRIBEN) 18%he intended original
shaft-end retardation of the lift cage 2, which the electromechanical relay circuit 42a could originally

exercise. This infengled oy @E@@é@ﬁ%ﬂ@%&o%&%&?ﬂiﬁﬁ QaPRy %‘r‘%ﬁgrﬁ%,atﬂ%“ﬁﬂ%&@gﬁf the

opening function of the safety circuit 200, preferably because the microprocessors 34c an d control

not only the shaf*8h&'PEERRSLIEY CoRtrE6PUBRREIRIN B RTESH citfe ¥R PHSEMITINLLSIRLRIN'IDE" but also
the bridging-ovetramigiecton i2 @apathitey semieoted ucto p SivtcliTesit3BRand@6Gieasisie|Bas mbyitoring of
the semiconductpss¥fitshamsRGaRE #E8R as MOSFET transistor, but other types of transistors are also

suitable.

Also indicated is a monitoring circuit 37a which is connected with an input 38a and an
output 39a of the semiconductor switch 36a. The processor 34c controls the periodic
cycles of measurement of the voltage or amperage at the input 38a and output 39a. The
connecting point 38a can obviously also be represented by the output of the
semiconductor switch 36a and the connecting point 39a by the input of the semiconductor

switch 36a.

The bridging-over connection 29a, with which - as apparent from Figs. 1 and 1a - all door

contacts 20a to 20d, 26 are serially connected by way of the connecting points 41c and



The bridging-over connection 29a equipped with the semiconductor switches 36a and 36b comes into
consideration not only for frequently switching high-demand functions, but also for any low-demand
functions such as, for example, the EEC function, wherein EEC stands for Emergency End Contact, thus
for a travel limitation of the lift cage 2 by means of limit $litches beyond its normal travel path. The
bridging-over connection 29a, which according to the invention can be combined with an
electromechanical relay circuit 42a as disclosed, is also used, for example, for the braking function or for

emergency evactigtidh o1 PERBRTY SRR UCU8A A9 BRRRNE (FOB T P R RS PhHYSwitir 4t least one
series circuit (43jafdtg ahteganieTantseontd cisa(P@hcR20W/ 26, winbiyeudyclo dealfirstcdee i distuesbiance-free
operation of tf;e ﬁﬁom_saaﬁﬁmr(a@&arl Wheerined msaqnsrmnggﬁ@cgéaga%dm?Qhéns%iﬁicg%@&grsr)ecigc
operating conditions i ich.this at least one contact -20d, S ed can be. bridged over by
eans of semicoHL AL siEHcs (IR ray A W A e e o RIS o e
controlled by meansbBeh REsEBIHISELDs8rMBAR TIPS ahe fhohite FRARTACRSSPECE46 andhtid-circuit by
means of at leasirerermendotingeisctit Bhairddtohasiyell ascwityat ieastieogeaisiotecomeaienical relay
circuit (42a) with relay,sAniRCiR {346, 31d) connected in series with the contacts (20a-20d, 26) of the
series connection (43) able to be bridged over, wherein the relay circuit (42a) is controllable by means of
the at least one processor (34c, 34d) and the bridgeable-over series connection (43) can be interrupted
by means of theTedayicontaces (@1 Stddditivraibasenoéeteshoithcircaiedfainecbamiab refayc e switches

(36a, 36b). 2. SaiehycircHih{298) arEY HRE ey br chivaatedsedhin B thRidt daastienerRrocessor
(34c, 34d) is also ﬁ&%{gd??igr - apart from controllin K nden on&}oginngkteg{er semicondpctpr switches (36a,

36b) and the relgy CIrcui ) ~control tcral a furnersa erﬂ/-re evant contr8rn<:egﬂﬁr38 o (33'2 Which

interrupts the sefié CORNRISTOR T2ERBY IHEiEE BIRHROPERYEE Ml qm gigptromechanical relay 35d, a

change contact 32d and a resistance 33d of a second ETSL channel. These two ETSL
channels guarantee the shaft-end retardation control function, which is thus to SIL2 safety
category, wherein the retardation control connection 42 necessary for that purpose is

connected between the connecting points 41a and 41b of the safety circuit 200 of Fig. 1.

The shaft-end retardation control connection 42 used for the purpose according to the
invention no longer has individual microprocessors, because the control of the retardation
control connection 42 is carried out by means of the microprocessors 34c and 34d, in
addition to the control of the bridging-over connection 29a and in addition to the control of

the monitoring circuits 37a and 37b.

Also optionally possible is an arrangement with a single microprocessor which controls not
only the two illustrated channels of the bridging-over connection 29a, but also the two
illustrated channels of the electromechanical relay circuit 42a and the retardation control

connection 42.

Fig. 2 schematically illustrates an exemplifying arrangement of a parallelly arranged two-
channel bridging-over of door contacts connected in series (not only the shaft door
contacts 20a to 20d, but also the cage door contact 26) of the lift installation 100a, or in
general a possible combined detection in accordance with the invention of a first safety-
relevant function, preferably a low-demand safety function (for example the shaft-end
retardation control ETSL) and a further safety-relevant function, preferably a high-demand

safety function (for example the bridging-over of the door contacts).



3. Safety circuit (200) according to one of the preceding claims, characterised in that the semiconductor
switches (36a, 36b) are metal-oxide semiconductor field-effect transistors. 4. Safety circuit (200)
according to any one of the preceding claims, characterised in that the voltage at an input (38a, 38b) and
an output (39a, 39b) of the semiconductor switches (365 36b) is measurable in the monitoring circuit
(37a, 37b). 5. Safety circuit (200) according to any one of the preceding claims 1 to 3, characterised in
that the amperage at the input (38a, 38b) and the output (39a, 39b) of the semiconductor switches (36a,
36b) is measurable in the monitoring circuit (37a, 37b). 6. Safety circuit (200) according to any one of the
preceding claim#, hbeak@risedamiconductor switches 36a and 36b by means of the monitoring circuits

37a and 37b yields a defect or a short-circuit of one of the semiconductor switches 36a
and 36b or both semiconductor switches 36a and 36b the microprocessor and/or
microprocessors 34c and/or 34d is or are according to the invention in a position of
controlling the conventional electromechanical safety relays 35c and 35d of the
electromechanical relay circuit 42a for opening of the safety circuit 200. This takes place
additionally to the intended original shaft-end retardation of the lift cage 2, which the
electromechanical relay circuit 42a could originally exercise. This intended original safety
function does not cease to apply due to the assumption of the opening function of the
safety circuit 200, preferably because the microprocessors 34c and 34d control not only
the shaft-end retardation control connection of the lift cage 2 of the lift installation 100, but
also the bridging-over connection 29a with the semiconductor switches 36a and 36b as

well as monitoring of the semiconductor switches 36a and 36b.

The bridging-over connection 29a equipped with the semiconductor switches 36a and 36b
comes into consideration not only for frequently switching high-demand functions, but also
for any low-demand functions such as, for example, the EEC function, wherein EEC
stands for Emergency End Contact, thus for a travel limitation of the lift cage 2 by means
of limit switches beyond its normal travel path. The bridging-over connection 29a, which
according to the invention can be combined with an electromechanical relay circuit 42a as

disclosed, is also used, for example, for the braking function or for emergency evacuation.



14 that an indication of the bypassing of a short-circuit in one of the semiconductor switches (36a, 36b) is
indicated by way of one of the relay contacts (31c, 31d) in the lift installation (100). 7.Lift installation (100)
with at least one safety circuit (200) according to any one of the preceding claims 1 to 6. 8.Method of
monitoring semiconductor switches (36a, 36b) of a lift idStallation (100) according to claim 7, comprising
the following steps: a) periodically measuring the voltage or the amperage at the input (38a, 38b) and at

the output (39a 39b) of the semiconductor switches (36a, 36b); and
Patént claims

1. Safety circuit (200) in a lift installation (100) with at least one series circuit (43) of
safety-relevant contacts (20a-20d, 26) which are closed in case of disturbance-free
operation of the lift installation (100), wherein at least one contact (20a-20d, 26) in the
case of specific operating conditions in which this at least one contact (20a-20d, 26) is
opened can be bridged over by means of semiconductor switches (36a, 36b) and wherein
the semiconductor switches (36a, 36b) can be controlled by means of at least one
processor (34c, 34d) and monitored with respect to a short-circuit by means of at least one
monitoring circuit (37a, 37b), as well as with at least one electromechanical relay circuit
(42a) with relay contacts (31c, 31d) connected in series with the contacts (20a-20d, 26) of
the series connection (43) able to be bridged over, wherein the relay circuit (42a) is
controllable by means of the at least one processor (34c, 34d) and the bridgeable-over
series connection (43) can be interrupted by means of the relay contacts (31c, 31d) in the

case of a short-circuit of the semiconductor switches (36a, 36b).

2. Safety circuit (200) according to claim 1, characterised in that the at least one
processor (34c, 34d) is also provided for - apart from controlling and monitoring the
semiconductor switches (36a, 36b) and the relay circuit (42a) - control of a further safety-
relevant control connection (42) which interrupts the series connection (43) by means of

the relay circuit (42a).

3. Safety circuit (200) according to one of the preceding claims, characterised in that
the semiconductor switches (36a, 36b) are metal-oxide semiconductor field-effect

transistors.

4, Safety circuit (200) according to any one of the preceding claims, characterised in
that the voltage at an input (38a, 38b) and an output (39a, 39b) of the semiconductor

switches (36a, 36b) is measurable in the monitoring circuit (37a, 37b).
5. Safety circuit (200) according to any one of the preceding claims 1 to 3,
characterised in that the amperage at the input (38a, 38b) and the output (39a, 39b) of the

semiconductor switches (36a, 36b) is measurable in the monitoring circuit (37a, 37b).

6. Safety circuit (200) according to any one of the preceding claims, characterised in



b) opening the series connection (43) of the safety circuit (200) by means of at least one relay contact
(31c, 31d) if the measurement under step a) reveals a short-circuit. 9.Use of semiconductor switches
(36a, 36b) for bridging over safety-relevant contacts (20a-20d, 26) of a series connection (43) of the lift
installation (100), wherein in the case of a short-circuit dfthe semiconductor switches (36a, 36b) the
bridgeable-over series connection (43) can be interrupted by means of an electromechanical relay circuit
(42a) with relay contacts (31c, 31d). 10.Use according to claim 9, characterised in that the relay circuit

(42a) is also usdbit 29PaNHEN M ERRRTFLLREA-TRER'SHHE LRARESHIRRTT OREARESEES36h), for a
further control céBte &fbn i¢4RYiaatdditheayasemsf thenpidsiblietape (Atordiog tatte dft ietdifadnstallation (1)
the bridgeable-oMepsseries connection (43) can be interrupted by means of the relay contacts (31c, 31d) of
the relay circuit (42a).

7. Lift installation (100) with at least one safety circuit (200) according to any one of

the preceding claims 1 to 6.

8. Method of monitoring semiconductor switches (36a, 36b) of a lift installation (100)
according to claim 7, comprising the following steps:

a) periodically measuring the voltage or the amperage at the input (38a, 38b) and at
the output (39a 39b) of the semiconductor switches (36a, 36b); and

b) opening the series connection (43) of the safety circuit (200) by means of at least

one relay contact (31c, 31d) if the measurement under step a) reveals a short-circuit.

9. Use of semiconductor switches (36a, 36b) for bridging over safety-relevant
contacts (20a-20d, 26) of a series connection (43) of the lift installation (100), wherein in
the case of a short-circuit of the semiconductor switches (36a, 36b) the bridgeable-over
series connection (43) can be interrupted by means of an electromechanical relay circuit
(42a) with relay contacts (31c, 31d).

10. Use according to claim 9, characterised in that the relay circuit (42a) is also usable,
apart from the case of a short-circuit of the semiconductor switches (36a, 36b), for a
further control connection (42) and in the case of impermissible operational states of the lift
installation (1) the bridgeable-over series connection (43) can be interrupted by means of

the relay contacts (31c, 31d) of the relay circuit (42a).



