; YZe3ea™Lh6, T<@ SAFETY CIRCU T FOR LI FT DOORS *159159* The subject of
;he invention is alift systemaccording to the |ntroductory part of claim
1. Lift systens currently have so-terned double doors, i.e. not only shaft
doors, but also cage doors arranged at the lift cage. The opening and

cI05|ng of the shaft doors is usually induced by the cage or the ¢
doors. For the safety of the users of thd lift systens anﬂMlmww HM@ sin
the buildings incorporating the |ift systens it is of gre for

t he respecSAFETY@IRCUUT BORIET ordRsand cage doors to be co-orngiiated with
the position of the |[ift cage, i.e. the shaft and cage doors may open only
when the |ift cage stops at one of the provided boardi ng and di senbar ki ng
stations, Thé&subéctiohtheligudtioRnfs lif6dyRt acdtling bd helRttrRRERry bAL oISt 1 ONS

not only of the shaft doors, but al'so of the cage doors are nonitored. The
shaft doors can usually be locked in their closed setti ng with the hel p of

mechani cal |iftRgitens cdfréhhiSaveRREMEd Goldle BB LIRS h&%rﬁ;}’ﬁaﬁr@oo@%{ ok

setting of the shaft doors with the assistance of safety contacts: these
saf ety confQRe® @rr@@%@;@t Hectith 608 hd heerneaiidcand Flogikg i tae shafe sloaesolst uqun&y r

| ocki ng sefnbiéd 1y thehRige oumeO@d@erw;osset torde slﬁaﬁy @fﬁﬁ@hifer‘s‘%mr?eqtfﬁsﬁfe@n&éﬁ& ed

when t he Iocklng devices are disposed in their 'l ocking setting
shaft door $eaf%itors isthg buiitipgs ircetrpratingtthe diff syptemsnit isgefarest 'F}POQG%C@‘ @Whe

circuit whiegBedtivelseftiig ioftel shar@ng @bye ¥b6 16 8é %bbr&iﬁ’été@%tﬁ e sos%o?uscﬁ@he Fﬂ
safety circuit is so connected with the drive of the systemthat t

lift cage §39enbeniie ﬁbaﬁraa\ti.caae@aﬁrswaahﬁpwonlmmsth@ﬂlft@@m <t oneyf fireen
the saf et yp@iiiedi Boarding | PRiClisethbarRing@tblior 00k, iat tRRSEBver W 4 lsforbPCKEHTthis
device is in unlocking setting, then the corresponding safety contact and
thus the sBY'RESE. cﬁhﬁcm%t'%ﬁenqsp@ﬂy afHhe hshadts degre, behalsquehthe cage dones larg t
cage cannofoRhfdrtg@r m any upward or downward novenment, except with the help
of a special control or if service personnel bridge over the interrupted
safety circuit. Every lift systemw th such a conventional nonitoring neans
has vari Ou‘ﬁh&'bﬁﬁ%é’&%%&ﬁ%sﬂ@lyc% RcRed!FSthEH RRel Befl g‘%\nlﬂ%é'hlew & rfnaéhanican
follow ng. - safety circuit' is in every case su er

probl ems: I@émagmgpwgeq o CeRwentignal mmtorleagvﬁemﬁ mmt%mmwtmgmfsthetmftmomge
drop in t hgigahe! ksditaead | of 3ol €0 artﬁéeevgbaétwloahta%§8%%mcv \ﬁlﬁé?ﬁer the 2

Despite a monitoring system w t {CII‘CUIt unsate or risk
si t uat i onsmesianital heckigoferdeps adpnt Hbelb irgnepttincher Mfet"yodtbmﬂ g@ttlgg cafhee

readi |y eagigly L%Ha‘é&ege%{@sred' anfhgq@élélr)@ Qbviddd &QW ﬁwlélr'l ckiH é{ L4ghd v

equi val ent to absence of safety precautions; on t an open

shaft door amﬁhSheuahaﬁééor@raéeéhﬁedmvmréafety@pntaﬁ@ afag'éegra@si "i1 A safaty @lécg&i whichot
di sposed af, tﬁms%ﬂf@é? oﬂﬁ?émﬁ?e@%makﬂearé'c%éeécelﬂé%'afé@;l Yir&tiS &8 cG'rfméc?éd I ng

through the open s or situation-appropriate
react i ons, Withythe @i o8 thmdift evstens dhalt Shec'ift“ €a9e in sopp}nopesationnean HesHpyed

th
vol ded ¢ nheds Br ENAWarBERAy veR i SRS oul S el FY SAft godr € BBGPnd
moni t ori ngloglyeg davig issinrilockingssttings ﬁw the @oaewnd@wafqty éontapteaﬂdt thes $hef et y
Circult i Sepgrivblic GRNoSEH, With st ABldoRbfhehbitinaftnd fREAoeBroR beikamP aHY act

and t hus at
upward or downward movement, except with the help of a special control or if service

personnel bridge over the interrupted safety circuit.

Every lift system with such a conventional monitoring means has various disadvantages
which are described in more detail in the following.

- A safety circuit is in every case subject to inherent problems; belonging to that are
the length of the connections, the voltage drop in the safety circuit and the
comparatively high assembly cost.
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| east one | ocking device or at |east one shaft door is open. However, it
cannot be established which safety contact or contacts is or are open. - A
precautionary mai ntenance is not possible, since there are no indications
about the state of the safety contacts; it is thus not possible to service
the Iift systemin advance and replace worn safety contacts in good tine,
but still at a point in time in which the lift system can be shut down

wi t hout probl ens, except within the scope of a periodic inspection,

wher ei n, howeveDes;blte arenonitordreesy stenk with atskaietyicirtul'swaka‘mdbmiskpéltmemabémt -
which is not negessa per rrie The availability.of the
lift is restric 86V°'9¥?1 tHﬁ°B%Eﬁ”%§$%§?fe@ ggsc(ﬁn\/%,rgaﬂl e%sﬂ)égﬁcgqﬂdeﬂ’ﬁénce

of taking the I individiaty emirogbmafonppdicht is ortuztly esyuivaiznt &m@bk@feesﬁl thé i safaty f or
exanpl e not trav OSSI bl e,

el lin ffected shaft
Functional |y 1 nitesoutbhe. P icReindnan BRen e foas by foed raleMBtaeisnts e
for detection obf tHeadSEg‘eelbquf théleag&itsanotvdhﬁd?.ed(w(tm Bisafs db&rt theniopen the risk
conjunction with t rgpsett ft door nce) however, the

g..0f .t S
correspondi ng dat¥"¥ %'y%'lsgg‘t%ﬁ?'@gg@%%‘gﬁt%e 2R8NS it 9 has to be used. Such a
saf ety bus-and, Irtéligent or sithation-abb@prigeatyctions, ﬂ@ﬁémpléqvﬁelhetﬁefsﬁfetyi bieduit is

pur pose are, hovvever arativel xpensi.ve and therefgre hardly cone
into question f8Pe’§taéﬁd‘8FBP§s§He’I§"f‘¥e @?s"‘lagﬁsn SYH¥ TP &t Bt aﬁ‘?”?ﬁe‘”'ﬁ%ﬁ‘\‘%ro'ﬁ is
tﬂus to bg Seencbﬁho@bé&'&/blﬂﬁd tHat peRbaeY @ dr?ﬁtént@h&ﬂmpb%dhﬁmemft%gét ated in

the introductio with resp t afety utions in onj nction
Wth The sert! ndnemaTienes Brstaotas ol Alay b seSolinaRauoH T S mben the sarely

di sadvant ages otiréunds spét & cor ohlbcbeaarstabaswédqnattdneeast b6 séf@ﬂd:dnﬁact and thus at
conparatively econom c 0 th% hnventl on t i

I S 1 S
fulfilled by th an%\'?%P&E‘”%PeY'ﬁ%°Eﬁan§§t §1905 5t ORSH- 21‘%’(\’%9 iCcannct be
Advant ageous deéet‘abmatvmmfsatfétecbmtéét @»&hteaﬁsasepdrdldﬁento the invention are

defined by the end nt c ft system accordl ng to the
vent on newt y ASRAGEEY ArABRNAR 110k pErp i bee et Hie BABANNS AR The

data concerni ngtﬁéﬂaa@eéftth@gaféty éditacifiaf is tHEORSt FosBibieloesdraite Be kit yx3éAiA ed
by way of this data bus. Instead of a safety data bus there is used a usual

data bus with udf¥ance@aAdeRiace N RGRIE COMtACts jrhgoqdtiae, buhatilkplEPahtdn EmR ibe

that which is pipfhithe il spSBMCaIEod Suttdd@ntwigidsif BrobRimd)eR6&H withd! Mei dtopde
lift shaft. The use of a co%aratlvely expensi ve saf et%/ data bus incl usi

ve
of the costly s&f 8P§redicNEBRONWHNSIRINA PRWR RN MANYIEFeY IRKinaihe B Sestamput

whi ch were act ugf byyeréﬁifw-i whigh tiigot e cédtarnspéradey- is eheledie The bhﬁladﬁiiyaofttﬁe be
that suitabl e neasures ar ertaken in order

transferred is vo to
bheur o securi ty s ERGHeR: SetA BReueR ey JORBrLARATS tRR S 69 ey oBte PHeNth o
bus which is nomesaf&esyﬁt@rn %at oF@pe@ﬁs@ré\aamwmntdmwdraémti@h fdreexamiple ot of
t he shaft door or t he | ocki eV|a%e thereoflq ock| g sensor is associated

with each shaft rawinddp thee qt%?ﬂ Fegean. weou ‘ng sensor is
connected with the conventional data bus whi ch transfers t he ascertained
data to the control unit or nmpnitoring unit. The control unit or npnitoring

uni t then AJHneienaly impeoveddgiutien Ca%tr‘&eeq'ﬁﬁéch'é)(%%'f6Id§é9eb'1‘§1'st‘ﬁ§@ feriietecHaR r of

unit or nog trahdf&idoftRk tdaRe MHIH ctickihs dafdty, X BBRJuBCtAIN Witk @feVs’éttﬁngéf tRE shaft
mlliseconds, interrogates the | ocki ng\gsensors A communi cat

interrupti gaotsn Singe: p WeGh e cpresrRendhigsigta e s(alfFéy'b‘ﬂ%"ar%cPe?f%té(r?“F Rgs tRe

det ect ed v@gad.qgierka )éafeM?cEL%Oéfﬁr in ERGIArOtel S2etF B0S abaesl regLivsd fbetnaft pluipese
associated interface, is test ?)éggerl odi cal | ger interva

T re. Tor airMEVEhc TP SupeTsNe, o0d. Heterar® hasflve rape uicpBaestionetor
cor r espondisp@astiriet il@9stemar € opened and cl osed again or at |east the
contacts actuated (unlocked/locked) and it is observed whether in that case
the correct data are transferred to the control unit or nonitoring unit.

This test a8 oBRcESNthe filefibn is thudds %'se@tpﬁﬁr@éétfhg N nPRSR M sgadmcdf@ﬁe Kifld of
the shaft doors. If a storey was never travelled to wthin t

pr edet er mi ALY inn@e ;H'étfqdb'et'%\‘ which withgepRart L0 SRl Preeautios fn sRNiRtie” withithe ¢

travel to tbiifg ot Pleihaftdobfl dri easheMantiRoiee Mhid Gisadiaintages oF tHaadtate)of tiRS hint -
The execution of all tests is noni te?red in.the control unit and preferably

recorded i ANGopihg ether hapd is comparatively economic.



For storeys which are seldomtravelled to, the |ocking sensor and the
~corresponding interface are preferably designed to be safety-oriented. This
is reconmended particularly for storeys to which the |ift cage may not be
automatically controlled, for exanple because a dwelling unit, such as for
-exanpl e a penthouse, can be entered di rectly fromthe lift shaft The
expression "safety-oriented" is used in he” f ol | owi ng for control neans,
actuators, etc., which are relevant for ensuring the safety of persons and
accordi ngl y\cm‘remgmmetimbrﬁisn dﬁmpbjean's fulfiled by ithe feaisesloff tha charaotetising part of
reliabili tgl E "safety-oriented" conponents are distinguished by, for
exanpl e, Bihdant data detecti on, data transm ssion and data processing
and/ or by software plausibility checki ng of the data, which is detected,

Lo o RSB RTARabint o AL o BN BRI BRI

| ocki ng Semepeﬂdéhthﬂlmsmtd)d&d for detecting the state, particularly the
setting, of the shaft doors; such neans transfer data about the setting or
the state of the shaft door to the control, either by way of the data bus

whi ch is prTaeseifitsystenaagcarding torthe nviehtisn aewlf @inyprises enimeditermigoslistanm twithi 4 h
an additional safet bus ncI S|ve of . saf et S ovi ded e shaft
Goor e hr o BROABRAAAL B0BnstTA (418 FonGoTHIEOQDF SoLia. T th, SRR doots g detexad of
aut onat i calrhysfaBedBPWaRdf wsedfat@b@s nmbteaator a@hﬁetm&td b@P tHere Isfused @i dsuandata he
| ocki ng means are self-shutting when the shaft door is closed. An active

| ocki ng i s PHOWIth &Rl siandardys @&édﬂéh%f"a%ﬁtﬁ? gaqaﬁgls|caeﬁe,{5atdlgwfb@§rgge‘m

for 1 ocki ng afecsdeafor trf&)@éﬁsfar& ﬂ?é@é‘s@rdéhi Bh e Boshakt! Uieeekd bRd cbi araﬁaély be
unl ocked, gwned or cl osed on oor Prow ded at the Ii Hﬁ{@ e or
¥s

Phat St e, Slpnabe ek Rat b iyt Peirersstly SHEbLR e Mhigh el

state of t ket %h&fotse%arwraﬂdwb&eadt@@lylr@@ulf&:wu‘eetotthersaf&y Fetevtinkd oameadatag@
nmoni tored b sens arranged at t shaft
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The control of the lift systemis preferably so constructed that it

eval uates PRES§ nterrogation of the |ocking sensors in order to trigger one
or nore predefined reactions, particularly the 5 recogniti on and

| ocalisation of a fault, the triggering of a service t he stoppi (r)\fg?lof

cal
a lift cag&obasqaaining theisigleitthe settingoh e ghqfh%ﬂqr&ﬁl%m@ﬁklea deyige thess

the case Oiockfﬁg%lﬁs—&ﬂ RNadbcidtedhiit eHGPEN BYOMEr ERPNIoCKi h@ o%Olﬂéroi'heC%Bklﬁé S0
be so constructed that i1t evaluates the interrogation of the |ockin

sensors i nSeNEPsis ¢annested adth the 6@?"@&1'%"1’?%@ ihicdy teanstars 31353%9”?'%‘3 data to

eval uat i onyQf cafinef LAt odm.tmkmts Thd cd)rﬂroﬂ)@h'& of mowtbr»hgamamba@auateeﬂ thé
respect to the safety_of in addition to em)nltot?y

i
of the shaPfawsgrdata. héfh@éa'@esa@e?e |nst¥ai| thg %HP'twteQ{ m%toa"%ﬁwau%e%'y

means of acgahpel GRNHReroAISC i NZD OhilldR8orkdsyNRkéiraghtdshans hrkkinglogéssops t he
one hand and the cage door on the other hand a statenent about the

functi onal CemPMAIgations Brertuption fnthe r&S@F‘SOfé'Fﬁj)dﬁﬁa Ryseor thelqusgraden $andhist be he
shaft door gefeRfbdb feOdichpd- M%v%r geaéﬁ GotRingR d¥Rdh, AdRRisRE b eneirdsanamernt
according to the invention are th e follown
interface, is tested periodically or at Ionger intervals in time, for example once within each
8 or 24 hours. For that purpose the corresponding shaft doors are opened and closed
again or at least the contacts actuated (unlocked/locked) and it is observed whether in that
case the correct data are transferred to the control unit or monitoring unit. This test can be
carried out in normal operation on opening and closing of the shaft doors. If a storey was
never travelled to within the predetermined time period of 8 or 24 hours, then for test
purposes a test travel to this storey is initiated by the control unit (obligatory test). The

execution of all tests is monitored in the control unit and preferably recorded in a table.



- .The safety circuit of the conventional nonitoring systemis superfluous;
the correspondi ng i nherent di sadvantages are thereby avoided; in addition,
if an already present data bus is used, the wiring or assenbly cost is
small. - The safety of the lift systemis increased by conparison with a
lift systemwith a safety circuit in the safety system Bridgi ng-over of
contacts is indeed possible by software, 4but it can be recogni sed and can
be cancelled after a predefined tinme. Safety is maintained even if, for
exanpl e, aFfragtoteyarvhiels e seldvar Wacelledstoy N éakingnsensol adnthai doorespondingst em

| f] [ t di_at I d
Femt ol v t PiAeee GS Brete el RgnHy 4 he SarBTR pRUE Frempebae BRtRDSE o1 e
of the sengpkforeyaabinidH tAE il cage hi2g rioosglangmmas@r@ntrcm ke examblestsstause The
availability of the |ift is increased. Thg safet of the |ift 'g%SteWI?(f:ﬁFh

e

addi ti onal PyWslingnidtite £46% a8/t BYATPRIE | B R °‘t‘ﬁ,§a§ﬁ - eRtRedhdrRctb Moy

cage door gap be realised in safety-oriented manner , wher eby the

meani ngf ul ness of the coincidence check is enhanced. For that pur pose the
sensor associated with the cage door nust, as also the connected data bus

and the bU?hé‘@Qﬁ%ss@@"é&@é’t%ﬁé’rﬁé@ds|u8ed$ﬁhftﬁéYoll@ﬁvir@rfbedorfmnﬁ@éns acfualdrs, etc.,
invention is described in the fol a{fg on the basis of d?_l] exarrg

enbodi ment WAEH AptTRleVANtSPEfBRIING tf‘ﬁeﬁ YR RETSONR aRdi 295or ﬁﬁk@ecjaa?l ft
syst em accegdpéiertP with SndréasRatfufdtionklt felidbilpniSuehi "Iéfeﬁlycﬁ'teﬂtéd" chrTq‘abh@ﬂtl'aYe
sinmplified and schematic illustration. The Iift EX m 10 il |l ustrat

d
Fig. 1 is Pitirgiteheds by, 106 rsxaRWle; Hedendangdalas datec te, transgyizsiqn 88& aﬁ is
present in F&E&u‘é éﬂa‘forSBPrs%ﬁﬁ/ar‘é p%us@tlltyﬂéﬁe tofdﬁ@rdélté SBicress ldBRcted,

pur pose of separalng I f , In which ift cage Wth a cage door
12 can nov&ansigedey QmeéﬁﬁﬂrﬁmF @l"9/°fPY aftHalEs B’GF?’BUﬁFﬁdHﬁd%‘}S&f@ The

novenment of the lift cage 12 is carried out wwth the help of a drive unit
14 and is controlled by a control 16. In r|nC|P the shaft door shoul d
be open onlfylegpesary frs reasons chgafely, fusthep BieaBe additional te. ther lacking aenRgTs 6301 BS.
The shaft ggﬂfde'dsfof;%feﬁﬁﬂd ﬁ‘@ §t9tre bQHI%UIBW l?r?l—ﬁ@eth dg tdﬁhé%ﬁ@ft deers: dcneahe

lift cage wherein it 1s locked inits close setting afocm

devi ce whi tansfer data abeut thevsaliing or therstata of texshad deettactee %ntrﬁo?'tr@épébﬁaﬁ’ﬁl ng
the state, tHé‘dﬁQrbUSWHIcﬁﬁr |stpPe°seﬁ?fntd ‘Ebasé’for iM@Pal 2kiefdortdvdLEmBSimBaaL Withiant he
shaft door, a contact device wt | ocki ng device ‘contact is provided as

| ocki ng sengditiors safehyebusdnelagive @lfeﬁﬁf@énmiftsﬁslpf@'qe@ckl ng device contact is
connected with the control 16 by way of a data bus 22. In addition) the

lift cage 12 is connected with the control 16 in terns of controlllng The
above- descThbetatt dpersiane praferably sangtoicteshiotheosdi-dutting| tiRey goseorutematicadlsor

20 or | ocki, ggogﬁ’ﬁé Ca‘?é‘hléfécblag gélﬁ%\eﬁt fidaddifidh, BRABCKINSHeBls S@\def3hifingT

each shaft door ava ata or information concerning the state of
t he | ocki ngvPﬁe\thezé'lai‘BdQW ist ¢leseshh #fn acliye jocking ds BRENGCBIPAN22 transmits thus
data or information to the control 16, which periodically evaluates the
received data or information. The control 16 interrogates the |ockin
sensors 20 Fat resisons of safety thel lecking devigesgfsed fesrlogkingnthp 8hafb doers jarg E'@&Sﬁ%ﬁé S€o

that a Comwnétguﬁiédqﬂmat fhag%aﬁ %etun%ké@ apaﬁea %9bl9§'ed35nl§« B9 LOgd dvss prwidel dthe

bus nodes can very rapidly. dition to the above- descrlbed
const ant | y theeliff eggeeat thatdhey @nfbﬁl#ﬂmkeﬁéﬁta %P&R'ébmﬁi AeesligoPrp RYEANE nt er val s
intinme. If the |lift cage 12 has concluded travel to one of the storeys A,
B or C, then the cage door opens. The shaft door 11 of the storey whlgh has
been dri vedhestate of the: shaftrdgorand gheslocking dewies) theyeaf i with gavaiage mgniserad b

opened. In Q @%PEHSH tthlé Safsdred out, for exanple, once to
atine per|V‘l(i)g&a&f1‘“'?%'6%)F1 Se ours gﬁf?ea?l ocC |?ng cont act
As locking sensors there can be used, for example, locking device contacts,
microswitches, inductive sensors, capacitive sensors or optical sensors.

The control of the lift system is preferably so constructed that it evaluates the interrogation
of the locking sensors in order to trigger one or more predefined reactions, particularly the



20 is tested. If it is found to be in order, then a corresponding entry is
made in a table, whereby the state 'contact in order' and the point in tine
of the test are stored. Performance of the test can be checked by the entry
in the table. If the shaft door 11 indeed opens, but exhibits on opening an
unpl anned behaviour, then this in itself indicates a slight fault, for
exanple with respect to wear or contami nation in the regi on of the doors
and/or the locking device 18. | n this case the lift system 10 can renain

i n oper at i reaognitidreant localisptiormef & faulththe triggeringosfreeseteide tcall, thestapping of e lift

pronpt che | ' A er N | ' ) 20
Goes not o5 g, BERIES pOYbrShoR e thiEfoRkaRRA Fracibh fLINE £oBE f FitoBRRbASH
det ect i ve, a bhoaft déos staygilg apes. r el eased and the shaft door opened. The lift
cage 12 in this case nust no | onger be placed in operation; the lift system

10 nust be taken out of operation and it is essential to call in service
per sonnel . Thencontiad cansaiscabe 8niaonhstnehiet! thad it evaluates the isteabyatibmoof thericekinged

Goor "ana 1 eiepciy GHSOR, Fifec; F8cqteel Pithietorl SPls s, Selerd g1 Sl 15

and the | oddaphckets. | n that case it is checked whether the | ocking contact
20 at the shaft side indicates that the shaft door 11 is closed. At the
sanme tinme the closed state of the cage door 13 is nonitored in

saf et y- ori kig patticdanheadvamageots with cespeci tdethe eafetye okthefliftt Systehwd it baditiogto

processes } SS1. d_.thu afety is increased. .If the result of these
two exam ntQ? i"g?cw)'gt%?@& S’Bgﬁ%ﬁh\?@, g‘{oﬁ%m%i %’a}gecdaogé S s%gﬁbnggregegs ArPoRBe I ERCe: l?y
t her e agai mséans afta tasciderarechetkindef the sighals efl trehshak slohessorathe @pathavié aneé shd t |

a recovery_att t red.  Ear ' [.pose Jul tipl | psi ng
and openi n%a%gf qeotrgﬁg ng@éc])?{s?’%{ ggrid(ag P {Egedn%rfta_bowthg ﬁlg#q@@%\??f’ %’"ﬁytoih%t é?}?gsa%to fre
consequencand/drethe tdekinglsahsors obthe shait soanscantheabthihencked, then the lift
system 10 can indeed renain in operation, but a service should be kept in
m nd, at | east when repeated recovery attenpts have to be carried out. If,
t her e agai Tisd sigaifitaett agearftageseoitiee arfarighhentacyoading withe inventidrears ied folidwing: 11
is still open, then e Lift system nust out. of operati.on_and service
bor sonnel st BES cadtErcpt &' Bariniatbets SRabtRne BRAT B nateiptEa g 12
havi ng driven t¢ortesponding asimrant digadiamtazies #aieetherébyhasoitied;bimn additibndiedan
therefromthat the shaft r . was opened f.romthe outside: this can happen
i ther by an- aufIFACY Seerepb i flar 750, pavfi ot assePE doR B Ao | sed

. manner 8 by Thessafeseofotheflittrsystensisnncreased by icompassdnl with a littpsystenhevith heaf t
doors unintentionally or. by faylt erat.ion. The staying open of the shaft
door 111 5 r ecoutrusiredhinihe,s At Sttt B okpeet fodickie S e RoshE Bine
non- saf et y- or i esdftvhrelehut dt cambefredoghised taati caafbet tancelieaf bfterom prebikficehtime.
however, be con

idered as sufficient and, .in ticular, for the follow ng
onsons: Pir o) SafhiiE fReBed FYELE N SXarnid. AJRRE gRs E prpehie b ey TR
aut hori s:ad- peL svmdmbmtdringlt $ys¢%rﬁdalﬁﬂvs§1 sﬁﬁéiﬁcﬁrdialignfopés)f becauss wi fahugr eapemg to
potent|a N sSKs, and,ar oDl.1 0O S t N 1Tt system|ntot e service
node before theV"B?)cB%eg Ig‘??ﬂ??q‘?ﬂbc{)rrem%}'ﬁapwﬁ?ﬁe | ocki ng contacts are
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Fifthly, the shahé actpianisityas ehe lift is increased.

The safety of the lift system can additionally be increased by the following measures: The
monitoring of the cage door can be realised in safety-oriented manner, whereby the
meaningfuiness of the coincidence check is enhanced. For that purpose the sensor
associated with the cage door must, as also the connected data bus and the bus nodes,
be constructed in safety-oriented manner.



constructed to be self-shutting. If opening of the shaft door 11 does not
_take place fromthe |ift cage 12, then the |ift systeminmedi ately sw tches
out of the nornmal operating node and al so does not return to the sane
without it having been ensured that the shaft door 11 is actually closed.
-The lift systemtherefore cannot be placed in operation by bridging over
the | ocking contacts. The essenti al advaﬁtages of the newlift systemare
the following: - For the nonitoring there is no requirenment at the
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locking device 18. For establishing the state, in particular the setting, of the locking device
18 and thus the shaft door, a contact device with a locking device contact is provided as
locking sensor 20. The contact device with the locking device contact is connected with
the control 16 by way of a data bus 22. In addition, the lift cage 12 is connected with the

control 16 in terms of controlling.
The above-described lift installation 10 functions as follows:

A locking sensor 20 or locking device contact 20 associated with each locking device 18 or
each shaft door makes available data or information concerning the state of the locking
device 18 or the shaft door. The data bus 22 transmits thus data or information to the
control 16, which periodically evaluates the received data or information. The control 16
interrogates the locking sensors 20 at short intervals in time of, for example, 20
milliseconds so that a communications interruption in the region of the data bus 22 or the

bus nodes can be detected very rapidly.

In addition to the above-described constantly performed test, a further test takes place at
longer intervals in time. If the lift cage 12 has concluded travel to one of the storeys A, B
or C, then the cage door opens. The shaft door 11 of the storey which has been driven to
is in the normal case unlocked by the cage door 13 and opened. In that case the further
test is carried out, for example, once to a time period of 8 to 24 hours. The locking contact



al.lows the lift cage to travel to the next possible storey without in that
case having to go past the affected shaft door with the open contact; the
passengers can thus disenbark in every case and do not remain trapped for a
| onger period of tine. Subsequently thereto, different reactions can be
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If, thereagainst, after performance of the recovery attempt the shaft door 11 is still open,

then the lift system must go out of operation and service personnel must be called.

If a shaft door is open without the lift cage 12 having driven to the corresponding storey,
then it has to be concluded therefrom that the shaft door was opened from the outside; this

can happen either by an authorised person with a special tool or in unauthorised manner
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the same without it having been ensured that the shaft door 11 is actually closed. The lift

system therefore cannot be placed in operation by bridging over the locking contacts.
The essential advantages of the new lift system are the following:

- For the monitoring there is no requirement at the individual storeys for a safety-
oriented bus connection, but only a conventional, non-safety-oriented bus
connection. Conventional, non-safety-oriented bus connections are in any case
mounted at each storey in order to detect the calls and to control the indications.
The omission of numerous safety-oriented bus connections leads to a considerable
reduction in installation costs.

- Each locking contact is individually read and checked. It is not only established
that a fault or an error has arisen, but the fault or the error can be precisely
localised, whereby in the case of disturbance an accelerated diagnosis can be

undertaken.

- Not only faults and errors, particularly failure of locking sensors or locking contacts,
can be discerned, but also the respective state of the locking sensors or locking
contacts, particularly with respect to bounce behaviour and voltage drop, can be
detected before a disturbance occurs.
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- An unnoticed bridging over the locking contacts is not possible, since the control
would recognise a signal change taking place at an unintended point in time. The
safety of the shaft door monitoring is thereby additionally increased.

- On occurrence of a disturbance the fact that open locking contacts can be localised
allows the lift cage to travel to the next possible storey without in that case having
to go past the affected shaft door with the open contact; the passengers can thus
disembark in every case and do not remain trapped for a longer period of time.
Subsequently thereto, different reactions can be carried out; the lift cage can
remain at that storey at which the passengers have disembarked, and the service
personnel are called up, or the lift cage is - if it is disposed below the storey with
the defective locking contact - moved to a position in which its cage roof is
disposed slightly below the opened shaft door so that the risk of a person falling
through the opened shaft door in the lift shaft is eliminated, or the lift cage is moved
at low speed and preferably accompanied by an acoustic signal to the affected
storey with the opened shaft door. A recovery attempt can be carried out and if this
is successful the lift system is operationally ready again.
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1. Lift system (10) with a lift cage (12) movable in a lift shaft by a drive unit (14), a
controi (16) for controlling the drive unit (14), a data bus (22) connected with the control
(16), shaft doors (11) for closing the lift shaft, locking devices (18) for locking the shaft
doors (11) at the shaft side and lock sensors (20) for monitoring the setting of the locking
devices (18), wherein the lock sensors (20) are connected with the control (16) by way of
the data bus (22), characterised in that a lock sensor (20) is repeatedly automatically
interrogated by the control (16) at short intervals in time by way of the data bus (22) in
order to be able to establish communications interruptions or transmission errors in the
transmission by way of the data bus (22), and the function of a locking sensor (22) is
detected in that the state of the locking sensor (20) is repeatedly automatically interrogated
at long intervals in time with open and closed shaft door and made available to the control

(16) by way of the data bus (22).

2. Lift system (10) according to claim 1, characterised in that the locking device is
self-shutting when the corresponding shaft door (11) is closed.

3. Lift system (10) according to claim 1 or 2, characterised in that the locking devices
(18) used for locking the shaft doors (11) are preferably so constructed that they can be
unlocked, opened or closed only by a cage door (13) provided at the lift cage (12) or that
they can be unlocked by a special tool and slid open by hand.

4, Lift system (10) according to one of claims 1 to 3, characterised in that there is
monitored, by way of the locking sensor (20) at one of the shaft doors (11), the state (for
example the position) of the locking device (18) of these shaft doors (11) and the state (for
example the setting) of the shaft doors (11).

5. Lift system (10) according to one of claims 1 to 4, characterised in that the locking
sensor (20) is a locking device contact, a microswitch, an inductive sensor, a capacitive

sensor or an optical sensor.

6. Lift system (10) according to one of claims 1 to 5, characterised in that the control
(16) evaluates the interrogation of the locking sensors (20) in order to be able to trigger
one or more of the following predefined reactions: recognition and localisation of a fault;
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7. Lift system (10) according to one of claims 1 to 6, characterised in that the control
(16) evaluates the interrogation of the locking sensors (20) in order to correct ascertained

transmission errors by evaluation of several data packets.

8. Lift system (10) according to one of claims 3 to 7, characterised in that in addition
to monitoring of the shaft doors (11) the cage door is also monitored in order to make
possible, by means of a coincidence check of the signals of shaft door (11) and cage door
(13), a statement about the functional capability of the shaft door (11) and/or the locking
sensor (20) of the shaft door (11).

9. Lift system (10) according to claim 8, characterised in that the monitoring of the
cage door (13) is carried out by a safety bus in order to increase safety.

10. Lift system (10) according to claim 1, characterised in that in addition to the locking
sensors (20) further means for detecting the state of the shaft doors (11) are present,
which transmit information about the state of the shaft door by way of the data bus (22) or
by way of a safety bus to the control (16).



