1P1946W1 Description Function-Mnitoring of a Safety El enent The

i nvent i onPPEFROELPH3a net hod of checking the functional cap#s3013420934
of at |eagt R safety element of a safety circuit of a lift
|nstallat|on mhereln a first processing unit and second processing
unit are used for the at | east one safety elenent and the at | east

one safety element is connected with? control unit by way of a

comuni caPessiptioet wor k. Conventional lift installations have safety
circuits which consist of safety el enents connected in series. These
safety elenments nonitor, for exanple, the state of shaft doors or

cage door BuncSaniVcuiterifeofia Sefetydriemeatin be a door contact, a |ock
contact, a buffer contact, a flap contact, a sensor, an actuator, a
travel switch, an energency stop switch, etc. An open contact shows
that, forTexéavehion eelalesrtoissmeped efncheakipgttee fursltibyali sapebilityssi 43 least one

door st at ?afg?s%I%éE@E& a Eéfe éu%u% ﬁtaﬂﬁtelﬂgtg cﬁBHt Ereﬁp?ety%(':r?&re(%gflngllﬁlg and

open state oor OWI

i nt er r upt sgtondipredesbing unh@r@usabfqm&a:et lehsttons sﬁetyelemeriblaaﬁéhe ahleast one
i nfl uenceg A | A
saf ety sys%fg& ern%’rﬁ |s t%H @ct%{:l &étﬂ%[%ﬁtrommt% V%J]Fof cgagﬁalﬂss ﬁﬁiﬁ}oﬂfp

fromthe docurrent EP 1638880 whi ch conprises a control unit as well

as at le f S_.aS. i
e bu e BRI LB 1200, Si0UPoR%E YL SAEPTY PALYLK e
safety el mncteamdsem cloese shfefnélememisenanitbatigr @lasmimithe state dfehaft doors

exampl e, SRIdOlodhe SICA B> ighboRosh §29PHAO ol SR oidchs Bl

t
| east one S enenﬁ consi a recelver rans m
The docungmtacEFa flap w&actdw@nschresn acwafost § troye) tswm:iw drhevafgetgy Hlop. switch,

The saf ety cbuﬁn' 8}3%1??3&3& Q;;w th?tf eana%%(gm? eaCongcl_ﬁ%do(?eﬁl ér?ob ! eEBtentlally

nDnltorlng of "sh 0oors o ocunen
1427660 dewermiseisleadaufstaty i‘@ysareml wilk withs maaoyertmlscmﬁtﬂcrh lanpeftpmmlsSIbie open

eval uat O&a@f oft ﬁllg d‘ﬂo?tg n%f:v %@%le%ntﬂgi h@ tsa%%g'éﬁcmt quféﬂ'ggtreEt %ﬂﬁ’;h %So{he

bus or bus systemi1s, for exa escri

' Bussyst esamseqeanat [tedtea drive glebnaée,l whigu 9¥lpusnenthe traiehbla N8tczge, bring the lift
Georg Far e’o@sto% denbourg Verlag Munich Vienna, 1987, | SBN

3- 486- 20150°4 '

A safety system or a safety circuit for a lift installation is known from the document EP
1638880, which comprises a control unit as well as at least one safety element and a bus
as communications network. The bus or safety bus enables communication between the
at least one safety element and the control unit. The safety element can, for example,
monitor the state of shaft and cage doors. Moreover, the at least one safety element

consists of a receiver and a transmitter.

The document EP 1427662 describes a safety system with safety bus. The safety bus is
used in order to enable a secure and reliable monitoring of shaft doors of a lift installation.

The document EP 1427660 describes a safety system with safety bus which permits

evaluation of the state of cage and shaft doors.

The understanding of bus or bus system is, for example, as described in the bhook
'‘Bussysteme, Parallele und serielle Bussysteme, lokale Netze', by Georg Farber, R.
Oldenbourg Verlag Munich Vienna, 1887, ISBEN 3-486-20120-4.



1P1946W)2 A safety systemor a safety circuit for lift installations
with the OSBERANIZ6BHS system has to be constructed to be saf &0 2013/020934
O herwi se!m%t‘%gvoexarrpl e, undefined states or faulty interpretations

can occur. Tn particular, the interrogat4 on of the safety el enents of
the safety system by way of the safety bus has to be absolutely

secure and reliable. For safety elements in safety-sensitive

envi ronnents, high demands with respect to the fail-safety thereof

o e oa R el Rk N8 AP DR M bbb Wb R ef s
functi onabé yconstrapeb| ¢o skd etafe.el@hemtseuntoccepdmfibe undsfsed mtatebeor faulty
heal t h of. per n_arise. The. requirengnts for et | epent s a
epect 11 e TaPRRaE S dEll 1 dadL hE ko ph, TaRE b SFEts B fhe
Eur opean bifetnsy&ientibo8y ofibe spiegnbuddrantd E€a5ﬂ:50@lycsenu|@iam releblam ni num
requi renents so that the safety in systens and el ectri cal
installations can be increased. For that purpose this Norm defines
four so-tEomeafetyadlehgnis it egfety-yersitag esvishirents, 18y 4emands withaespect to the
opL ! oa0% B, TR, 5 ThudPh, P T AS0 o 8LEHY Bladh, WOBHEHLTELe s
hi ghest opevattedndafatpsetsitivet eyeonments lExat whefevehdue toverfunainnally ihcapable
propose a.sigpl & andShil el isfELPAM f2inGh SRKIRE bRGAELNFHE W0flrements
capabi | i t /8¢ Carety " aremRiae ahe TS PERS 5P &P 1 ¢

i nst al | at foorsafeth elamantsiareo Bpedfiddulnf vdrloed safety sandagisssueh adydof esdmiplesin
of the independe at =1 Devel qpnen a indi cated n the
dependent EgRaratt NP JEE 1sBhe g ARTEG HEPaPLeVd SRR gpe Mifimum
checki ng teqairéraerds isorthht thapaiety in gysiéma asdfeddojrical evtilttiofs @anslad #icyeased.

ol ement proaiabelgps s MO Rerfak 100k sPRESE ety Ydin biabSf ILE YL
comuni cawhion afe agplieaalde as maheasurd {or tHeadpepatiomabsedetp b ar siatigtiomonta system.
nmuni.cates.i.t to the

d i.ded. I [ I d

cont rol uhi RN R bea B B 1t S8R e Pou e IR YRR eofRecicea
wWth respect to its validity by the control unit. For that purpose

he fi : . i ' ) . at

| cast oncd 3PieBSEME BAERSh B ks e AT BRiEh ARG Tor phey e
a communi fuattiomabcapabiiyr K safetyhalenientsed acafedy cmnitlvba divnsédation.

communi cati ons network, such as, for exanple, a fixed network, a

nmobi | e conmuni cati ons network, a radi o conmuni cati ons network, a bus
system efle jnvestivnbie fullibel as thédasieo mithe dedturensof the independent patent claims.

Developments are indicated in the dependent claims.

A core of the invention consists in that for checking the functional capability of a safety
element of a safety circuit of a lift installation a first processing unit of the safety element
provides at least one signal on the basis of at least one communication from a control unit,
that a second processing unit detects the provided at least one signal and communicates it
to the control unit and that the communicated at least one signal is checked with respect to
its validity by the control unit. For that purpose the first and second processing units are

connected together.

The at least one safety element is connected with the control unit by way of a
communications network. A hardwired or a non-hardwired communications network, such
as, for example, a fixed network, a mobile communications network, a radio

communications network, a bus system, efc., can be used as the communications



P1 946W3 network. [In an advantageous enbodi nent the first and

second pr BEEEAOMOEGHPt s of the at | east one safety el ement aMé 2013/020934
directly &qg&ﬁﬁt ed together. A direct connection in that case neans
that the tirst processing unit is connect ed by way of an output of

the first processing unit with an input of the second processing unit
and/ or conversely. M croprocessors, for exanple, can be used as first
and secondetaodcessing units. The first and second processing units

can in that case have different conmand sets. By that is neant that
the two processing units can have, inter alia, different

f unct i onaln an edyantidebas embodiasis thedirst artheespnd processing Lisits af the at least one
comuni Pagéﬂp,$§$¥\ﬁ]e etcﬁr%c{l# g&ﬁ&%‘&%‘%ﬁ&hgﬂ Hrai%cﬁ@&négt?onsﬁctﬂgpcase means
processi ng unit cou be I'm ti ated onfy by the second processi ng

uni t. Mor thav the, firplr precessong wiins wennexded by wag rif gntdugput iof $te finsopresassirg unit
unit to bg, e i t .on [ |, fo anple in th

the 11 ot T drcinkfh 8 B Bedta pEBSIIALTAT 0B sohfsBYg Richolefighstdls, for
second precaydenmnle tsed an fidaed sbgordqmpeasstgunis.t h t he first
processing unit and conversely, a different priority for

communi cation with the control unit. A ranking for conmunication wth
t he cont r the first Bnd seestdatrocsdsed lytstdae iprthatrdasy haVdhidiéferardrmemnfand sets. By
exanpl e, j e of i t aneoys Tuni cat i tten )
tho Ti r st "abp i8ab=CBRA! eleRisiY bR RSB it tfRerht HBhalks,
comuni cadiffierent talskg, ledd. Tiwecles skargplena comhnucitatiasbetiveen tfghfinst processirtgyunit
The at le n rQvi i.g e of any f |t i.f her.
i gi tal o e ArERRe Mol oS e ptareR oy By ogfR pREeSbiG T
speci fi ¢ Mpredeéi, pervisiorecprelre ynada foromdy hedugmresessinp antt év he ablente gps@adus at
etc., can e e . sitanal . , ..on i I, provi Yer:
the i1 orearotBtoRd. ol Rkl sl iad st BRReafng il Ho8iie® bR S gieg s
conmmuni cagigmal. fromthe control unit or it can be set up or generated
by the first processing unit. The check of the functional capability
of the at |east one safety element of the safety circuit of the lift

i nst al | at Then secomd hpropasisingr uriidcamhalesp g denmgpearieon afith [tka ditst enecassihe .unitrand
t hat case t ule t .4 ed

for exanpios P} g ARlsyP ool B HArpateteh 5 8, AP IhE " stk o
f or exanptenmbmcatmadwils théecoatrol eaistis crséablisthesl bprthe hgiority. This means, for

example, that in the case of a simultaneous communications attempt by the first and
second communications unit the control unit communicates with that processing unit which

has the higher priority.

The at least one provided signal can be of any form. It can be either digital or analog. In
that case, a bit train, a signal with a specific or defined frequency, a tone sequence, a

pattern, a message, etc., can be used as the signal.

The at least one signal provided by the first processing unit can be present either in the at
least one communication from the control unit or it can be set up or generated by the first

processing unit.

The check of the functional capability of the at least one safety element of the safety circuit
of the lift installation can be performed in dependence on at least one rule. In that case,
the at least one rule to be used can be as desired. Thus, for example, a frequency, a time

instant, a clock time, ietc., could, for example, be used as the at least one rule for the



1P1946W4 check. frequency there is defined or indicated how often
and at whPEHERAE Wg%ﬂss a check is to take place. Obviously, Mi3ohap20934
rul es cou|dgalgo be defined. Thus, for exanple, a further rule could
read that after maintenance, after disturbance, etc., of the [ift
installation a check is carried out. An advantage of the invention is
that it can be established in sinple node and manner whether the

saf ety chefeskoByifieauengntheneds defingdasindigatgchizovs pft¢reans atovhichsintesysls a check

el ement ofg %Hﬁké%fa%y OhviGudN, fb&hérqﬂféts'ébﬁﬁz‘ él)éo fb%pé’é?inﬁd Arﬁdér?d?eéxample a
advant age of the invention i's that the nethod accord

n
" nvent | onfusher Kool rese ta@tcaﬁeamﬂgpte@armeafiaim@rb@ﬁpes a?q sCff)ihEE einstallation

oper at i onglohsafigt¥mic8Qut.r ement, which is specified in European Norm
| EC 61508, at least In accordance with SIL3. The invention is
explained in nore detail on the basis of an enbodinment illustrated in

the fi gurﬁﬁadbéht Shthe':hgentr%njg'% .@caﬂ telstfabﬁ‘ﬁqh ?’ﬁﬁ@ﬁhﬁefn%deaaﬁ?‘ﬁ%tnﬁer

el ement of a safely circuit an installation
a saf ety whetbas theafrﬁﬂetsa#wémyofemed@nﬂ%ta@ﬁil@arqmthg at teashene satelit plgment of the

pr esent tggf §ichtcuifi E%Hc%pﬂan?f&%@t%lé. sinplified exanple for a safety

el emrent 3 o a sa?ety circait alift installation. Conponents of a
lift installation are nonitored by a safety elenent 3, thus, for

exanpl e, hhgt %Gvf{t?% 856Re imkatish Rithasthahiathdd éécoﬁ:f?i‘?d% the h?veﬂf?&ﬂaﬁ& the

cl osed state o cage door, the position o
cabl e tendsvine aecodingppdhe inaaien cﬁ’atlﬁfMethﬁlQﬁefatwgﬁlaﬁﬂifahﬂ v@qwr@mentsww is

of a [Tt hyaKgin E&r%peor?ﬂoﬁzf@ﬁm%se%%%& in a h&brfjé}}'ﬁe WiS@LGr e arranged

at or int e vicinity conponénts of t Installation and
are connected with a control unit 1 by way of a conmmuni cations

net wor k 2Thé"'f?1’\?éﬁc|orr\ i& ekblfaﬁeg%‘ﬁ{o?é dé’t%iltolq%e ba&s rfaﬁ eh%ﬁ%érﬁlfu@f?at@& irfithe

separate control unit can be used as the control unit 1. A w re-boun
or a non-fYgures, owhigh:conrmuni cati ons network can be used as the
communi cations network 2. Thus, for exanple, a fixed network, a

nmobi | e comruni cati ons network, a radi o conmuni cati ons network, a bus
system efig.1 gwouisd g@plifiasdexample for a safety element of a safety circuit and

Fig. 2 shows a lift installation with a safety circuit and safety elements according to the

invention present therein.

Figure 1 shows a simplified example for a safety element 3 of a safety circuit of a lift
installation. Components cf a lift installation are monitored by a safety element 3, thus, for
example, the open or closed state of (shaft) lift doors, the open or closed state of a lift
cage door, the position of a lift cage, the cable tension of a support means of the lift
installation, the state of a lift brake, etc. The safety elements 3 in that case are arranged
at or in the vicinity of the components of the [ift installation and are connected with a
control unit 1 by way of a communications network 2, wherein a lift contral unit of the lift

installation or a separate control unit can be used as the control unit 1.
A wire-bound or a non-wire-bound communications network can be used as the
communications network 2. Thus, for example, a fixed network, a mobile communications

network, a radio communications network, a bus system, etc., could be used.

The safety element 3 comprises at least one first processing unit 5 and second processing



1P1946W)5 unit 6, a transmtting and receiving unit 4 for

comuni caPFBrPAAI¥$538Be control unit 1 and a detection or WO 2013/020934
i nt errogaﬁ; SRS n| t 7. In this exanple, a contactless door nonitoring
unit is used as the safety el ement 3. A%onitored unit 8, such as,

for exanple, a RFID unit or radio frequency identification unit (RFID
= radi o-frequency identification), a nmagnet or simlar is, for

exanpl e, uomitifif drapsmitirlgi drid roeiving aniti4f for cagmudisation wittf tepcondiotuni{ hand a

oSt Sebeuh'S, PROMKRIGEHEY. b P08 soliEhsh Yool PSSRy uh s
exanpl e ausaﬂas)tlfermjetgrate;mentawsmmamuogﬂd @ues,vsuty asnidr, exefnptehe RBElDetnit or

element 3, |f thellft nltoredu nmpves out
of “tho. raifele §pgarss e AtBrichuRPRED: < gL GRAE Py a fidoRM or
det ect i onsioiilat ist for engaplepmounﬁed oni adiift émdrsa tithatge Hoor, ailaprpéte (nat ithesdrated).

is open is descrh f.or ex ean Pat e EP 163 %0. The
ot ect 1 onTB TERIRR ol Bis ARG PRed teclt! SRF RS PRE N nReds Y pepafon
signal, for mmfmg]atmm anitre’s Sargexaneplel iagrddid-frequgpnay traasmitirglreceigng nait, of the
etc., to t i processi ng unit 6. The second processing unit 6
checks or® ?téfc the at | east one signal and transmts at |east

one (alar rr) signal, nmessage, digital signal, analog signal, etc., to
the contr

e, Cont i 65 T, RN ol AR P gilkbion o
t7 het Si ?Rgmzzegnr???gxltn llﬁf 'tbbﬂ-h:wnted gg%ecgﬁeodatemigmmn onit ¥ nietctsothat, rf@naxampte a
{ranarm 1 7980 e SQergoed T APt oG BB SR TS| Ry, 1Y gStectdifor

under t ak eintdnegafi@ciming passqzsr@caisleastgor[efandn@rmltegalghal Tﬂn@xarlnaiela ngssdige, a
pr ocessi n& ? ryes to est 0bI |sha|v\,hgt h?eort UQOS@ e slake prev 'ﬁ1e tsgéjosnd '
whet her, 7o el &7 TREY PPPly &S 1% %epéﬁ BioveSy g, il Ras

det ect ed patedsingcunit 6 (caécloﬂairaqrocmssm/meratnemme mgyfal tahretrhnémltecalgeastfone
thelift('&stllat'onwas

e s g sioBbt, §fkssaie. Qe $a1"hfriod S0d bR, SO tdoP bnit 1 oy vy of

is carri ektiecbuahsmem@am eneiving unliitdai hischlsd cdreaivbblerfer the grednd grbcessingarmnit

CxerD! % 4oL 1 B850, Tl B o PR, o e

etc. HOWEGCEEItrpl unnt ﬁ)Mﬁtbouttdhlat:kmg of proeessingeily wapbf tfiearaimfrﬂtlr}g anereealving unit

isina p%%i {i fgpthgfconﬁnFWﬂf ?% gelliacf(ettﬂe HBkih 001'7 pl%c%smq of {h% s;élnal The

det ect ed he detection or erroga IFon uni eport
unsaf e stciteekiag oapmasmwm tofesmbdmewkiether @n oceEds statp mﬂavallsethss ghather,

in the s f%P”Q?,W RCGRe [nq o%rrul% g bo bEE gﬁ Cﬁiggq eﬁg&' l ! tayet)PcritlthFdata, an

safety el enen has
overrun switch of the lift cage of the lift installation was overrun, etc. How this checking or

processing by the control unit 1 or by the second processing unit 6 is carried out depends
on the obtained at least cne signal. Thus, for example, it would be pessible for, inter alia,

a comparison with existing signals to be carried out, a difference to be calculated, etc.

However, in order that it is ensured that the safety element 3 is in a position of
communicating to the control unit 1 a signal detected by the detection or interrogation unit
7 or to report an unsafe state as a consequence of a check or processing of the signal in
the second processing unit 6 the functional capability of the safety element 3 has to be

able to be checked or tested.

For that purpose at least one communication is sent from the conirol unit 1 to the first

processing unit 5. The first processing unit 5 provides at least one signal on the basis of



1P1 946W6 this at | east one comunication. The provided signal can
in that cBSEERZE1ZE5HEsi red. Thus, use can be made of a digit &0 2013/020934
si gnal , a&1&%%%pg signal, etc. A bit sequence, a pattern, a tone
sequence, an Inmage sequence, a signal wi%h a frequency, etc., can,

for exanple, be used as the signal. The comunication can al so be as
desired. Thus, a digital signal, an analog signal, a signalling

nmessage ofhisaat Eamtione abnonmicatdmolThe motided sighskedyein Bt casec belas, ddsired.
AT ol B 388 o8 of O SOl ] e TR oo 2t
corr_rruni ?:aa rta:me saiqubncte!namire?gé saente, aﬁgﬁahwithiaﬁreaubmzyi, a‘entcgg,tfgr @_ramv;ilfid)e
a signa t peci fi [ eqguency,. e at | east, ane ovi .Sl gna

Wi thothe HdRERERRREL, oe ESTHARENon DR Ao 66 BR bpSR, IR SRS ) =n

ei t her beamssdg signalr agigretliay ededsprgt e af dongtiunicaiioas sietwprkira texbmassde, etc.,
present in at._|east _one.comuni catjion fromthe control unit 1.

The at |eg%¢la§%ree>&gp1&%.égdlsgg aﬁﬁ?mfném'&st'%t ed by the second processing
unit 6 connected with the first processing unit 5. In that case, the
first progessi unit 5 and the second processi unit 6 be

ai v oct Ny E st oetiSrnglv iR ob) Sorelbiv abi SRomate fhitq Bpg f 'St toast one
pr ocessi ngpmimibic&ianswitto fivee cdgmittedngninayg iofthiarencdddniéntatod pawvide np signénetth a
illustrated cifiVi a t%neC connection 14 with an i nput and/or output (not
illustrat 81I PHe Yecond processing unit 6. The connecting unit 14
can be hardw red or non-hardwired. Detection of the at |east one

si gnal by+the second processing . uni can, for ex |l e, be. carried .
out i ¢ hERe BB G O SR tPhe i TG i TR e Yot € e
at | east iakcasegithér he sehuphe geheratediyabe sisst ppcassing bnibSibobapresaht iy the at
and/or w thqut request ar Lnferrogates e first processing unit 5,
i.e. the ?F%sqneﬁg%&@éﬁaﬁan hﬂﬂ%%cgﬂ Oi\l}@iqpassi vel y. However, the
detection can also be carried out in that the second processing unit

6 transm’.},

S a request co nication,t Eefirst rocessin it 5

and the 111 B FSCTRRII MRl brtbiedeb iV i wier B GESHE Lty baggyectes
one si gnaith thet fivet srecessihgouit 8s dn igatumaise, e fiFstepratedsegsinitohend ity aécond
det ect ed S%s d_prpcessi it i 'ctlg.te '
contr ol uipeeeng, SES e 5 SHEficofekieR loe el TThe el 16, Tomifrs
1 checks prheessingl @alsh i©nenreotadulby vay @ asi quiadt andidn imms feattilistratda@ via the
validity reof .4 hfph rol .unit 1 c res.the at |east.one.
commini st Liearrd il oh MBRESLYBP G bR aboru AR, BF ik Bl bBpSlsE e
conmuni c atheoeorinectingeauriti Mstangredeedgiratgoruinthasdwiredsi gnal cont ai ned i n
this comuni cation. 1P1946W7

Detection of the at least one signal by the second processing unit 6 can, for example, be

carried out in that the second processing unit 6 obtains transmission of the at least one

signal from the first processing unit 5 automatically and/or without request or interrogates

the first processing unit 5, i.e. the first processing unit 5 behaves passively. However, the

detection can also be carried out in that the second processing unit 6 transmits a request

communication to the first processing unit 5 and the first processing unit 5 thereupon

communicates the at least one signal to the second processing unit 6.

The at least one signal detected by the second processing unit 6 is communicated to the
control unit 1 by way of the communications network. The control unit 1 checks the at
least one communicated signal with respect to the validity thereof, i.e. the control unit 1
compares the at least one communicated signal with the signal requested in the at least

one communication to the first processing unit 5 or signal contained in this communication.



If the si %nal s do not correspond with one another, i.e. the at |east
one comuifEEtEH/®PH¥Aal is invalid, the control unit 1 coul d"{QA0#3020934
t herefrom pg ﬁ, ot he communi cation bet vvee'[} the at | east one safety

el enent an e control unit 1 via the conmuni cations network is
faulty and the safety chain is thus functionally incapable. In
addition, the control unit 1 could infer therefromthat the safety

el enent 3lfitke fsimatsydomnof gorsesrond|with ome apetber.i.cThee af tnast des coinbauhicated
functi ona t t f

out i n_ oo o B8 oPhoITRR 1 6lR) R hrofb TR 1d Rty fodiBh effber
as desi r ethe atHeast ohesatshasieiment ahe ther @qltrehuw 1 tvianthei qestraumicadinds oetwork is
clock ti i at gd h

one rul en%,x tf%rgt?l‘g%%%‘@ﬁ} {;@Jﬁseaggqﬁnﬁqgﬂ? E’qné |I’16t eﬁ'a%@ogt'c}gf %E:eg%?/'g%zﬁh't 1
or noder néxdd infiar tiogrefrére thatfthe safsty eldnaarit Sris @uﬁwncmngumallsclneaﬂ:ahles to be
carried out. A microprocessor, a circuit or simlar can be
respectively used, for exanple, as the first processing unit 5 and
second pr bleesbrerdesanibed dunclional lvheclcalstbe at heast woe pafetyeslsinagt Jivan e ar@ed
can have &fﬁﬂgﬁi}ﬁgﬁé’mgﬂeﬁﬁt&e (i ThR% |3 16 O pd Daddb8! Ths, for
processi ng uni y conparrson wth second processing uni

conver sel qxame ethel‘feaqulaesas timennstaoh endior dlotk dinentor ftoa dwriotingal chikals can be
for exanply ulaﬁé?i' ¥e[-, € af 1dant o%%%ss',a\“&l&%é@d al&&%eﬂi %Y%%P%J.M?ﬁéﬂc%“or
of creatimn I'east one si gnal or he
first procewsising arrmaedeBnisationdf ttmwlét ingtaliadino i fonctiooal Cthenimsﬂo batcanmigd aut.

| east one signal to the control unit 1. Mreover, the first

processing unit 5 and the second processing unit 6 can have or be

al | ocat edAdiwitzfoercmssqmr acircyit essimiar canbemésreeciivaly wsed fohexammme.ras the first
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Figure 2 shows a lift installation with a safety circuit and safety elements 3 according to the
invention, which are present therein, for performance of the method as is described in
Figure 1.

The method according to the invention can be used in any lift installation such as, for
example, a hydraulic lift, a drive-pulley lift, etc. [n this example a drive-pulley lift is
illustrated. A lift cage 13 moves vertically by means of a motor 10 in a lift shaft 12. In that
case the lift cage 13 is suspended at a support means 9. A counterweight 11 moves in
opposite sense to the lift cage 13 and is connected with the lift cage 13 by way of the

support means 9, for example a cable, a wire cable with round cross-section, a belt with



In addition, the |ift installation conprises at |east one control

unit 1. SRFEERZOBY®R¥EHEts 3 are connected by way of a communi c¥{Q #¥i%020934
network 2,0 fethof he control unit 1, which is termed safety circuit. In
this exanple, a safety bus with a star-é%aped network architecture is
used as the conmunications network 2. A safety bus or a bus system
with a serial network architecture is obviously also conceivable. The
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is checked with respect to its validity by the control unit (1),
wherein the at | east one conmuni cated signal is conpared by the
control unit (1) with the signal provided by the first processing

unit (5) and wherein the at |east one conmunicated signal is invalid
and a functional incapability is present if the signals do not
correspond with one another. 2. Method according to claiml,
characterised in that a digital or an analog signal is used as the at
| east one provided signal. 3. Method according to claim 2,
characterised in that a bit sequence, a nessage, a signal with a
frequency, a tone sequence and/or a pattern is or are used as the at

| east one signal. 4. Method according to any one of the preceding
clainms, characterised in that a different command set is used for the
first processing unit (5) than for the second processing unit (6).

5. Method according to any one of the preceding clains, characterised
inthat a different priority for comunication with the control unit
(1) is assigned to the first processing unit (5) than to the second
processing unit (6).



6. Method according to any one of the preceding clains, characterised
in that tRelHr2814/@edW3signal is present either in the at | eastV#ias/020934
comuni catd, @iy om the control unit (1) or is set up by the first
processi ng un|t (5). 1P1946W10 7. Metthod accor di ng to any one of
the preceding clains, characterised in that the check of the

functi onal capabi Iity of the at |east one safety elenent (3) is

per f or redPatentidpiersdence on at | east one rule. 8. Method according to
claim7, characterised in that a frequency, a tine instant and/or a
clock tinme is or are used as the at |east one rule. 9. Mthod
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corresponﬁgwlsdoontezoarnepcmiwﬁh drie arvdlvérce according to claim 10,
characterised in that the first processing unit (5) and the second

processing unit (6) are directly connected together.
2. Method according to claim 1, characterised in that a digital or an analog signal is

used as the at least one provided signal.

3. Method according to claim 2, characterised in that a bit sequence, a message, a
signal with a frequency, a tone sequence and/or a pattern is or are used as the at least

one signal.

4. - Method according to any one of the preceding claims, characterised in that a
different command set is used for the first processing unit (5) than for the second

processing unit (6).

5. Method according to any one of the preceding claims, characterised in that a
different priority for communication with the control unit (1) is assigned to the first
processing unit (5) than to the second processing unit (6).

6. Method according to any one of the preceding claims, characterised in that the
provided signal is present either in the at least one communication from the control unit (1)

or is set up by the first processing unit (5).
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7. Method according to any one of the preceding claims, characterised in that the
check of the functional capability of the at least one safety element (3) is performed in

dependence on at least one rule.

8. Method according to claim 7, characterised in that a frequency, a time instant

and/or a clock time is or are used as the at least one rule,

9. Method according to any one of the preceding claims, characterised in that a
hardwired or a non-hardwired communications network is used as the communications
network (2).

10. Device for checking the functional capabiiity of a safety element (3) of a safety
circuit of a lift installation, with at least one first processing unit (5) and second processing
unit (6) connected with the first processing unit (5), characterised in that the first
processing unit (5) provides at least one signal on the basis of at least one communication
from a control unit (1) connected by way of a communications network (2) with the at least
one safety element (3), the second processing unit (6) connected with the first processing
unit (5) detects the at ieast one provided signal and communicates it to the control unit (1)
by way of the communications network (2), and the control unit (1) checks the at least one
communicated signal with respect to the validity thereof, wherein the confrol unit (1)
compares the at least one communicated signal with the signal provided by the first
processing unit (5) and wherein the at least one communicated signal is invalid and a

functional incapability is present if the signals do hot correspond with one another.

11. Device according to claim 10, characterised in that the first processing unit (5) and

the second processing unit (6) are directly connected together.



