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The invention relates to nonitoring of the shaft doors of e
Lift systems of conventional kind generally conprise shaf mmm‘"@’"mmm’mﬂl ch
the lift shaft can be separated fromthe adjoining areas in e#; Storey.
Many lift s stems addi tionally have cage doors by which the Ii cage IS
sel f - ¢l osiMyP4¥a%whi ch nove t oget her with the cage from s?@iﬁf@jﬂi‘ﬂ)@lfﬁ%torey
For reasons of safety all shaft doors nust always be closed in operation
with the exception of theSsA&TIMONOTORING BESTEMOFOR lilFTWhi ch the ift cage

has just to stopped. Equally, the cage doors have to be closed when the
lift has not just stopped at a storey in order to allow | oading or

unl oadi ng The irerehtisr retates tol rreniofig of e shBi AbeRNE Gt byBerPOSes the shaft
and/or cage doors can obviously also be opened when the lift cage is

di sposed el sewhere than in the above-described positions. The state, i.e.

the set i ngt syfstetrﬂiteofsdmf/énndﬁarmnd)gertehaly&eh{dnse sRAft HESTK By hicMhE i b Shaf t

door | eaf or Iea es i S re 15 | ockabl e the closed setting thereof,

are moni t 8F SGPARISY e ”P‘Fe"l’%o'ﬂ'f“g PR 'Bﬁaﬁ@ 3@9%}'[ Many Hbsystems agdifigretichasens or
means, fotagxdoprseyi \mhut:Hnthé‘ Wt Bagy isPesididsiR] dndwhReMs\RVio ?%emﬁtﬁ A SgeY

contact p@siti ons are i ded. The safety contact positions are
integrate O, SIEY; 19sStRg n qul 'sASONS of saletytd)l ghaftcdgars n’l‘#ﬁé alyaysrisestesad ins

real i sed bperatishwah Wléb@er)ﬁd]ﬁbf th@%hbﬂﬁboﬁ@gﬁatcsi‘&eg‘?n WméﬁCihé’Pﬂtgagt{l{: fs jhbe
safety ircuit a so all safetg/%contacts I ntegrate di'R are

dt
cl osed. I\/BWPP%‘? E@”@Wgt?‘éﬁﬁg%\ﬂf’?fsg‘éf’%@ Flpesd weerbthetlﬁ.@smomshm@pmwt@ct to

NUMer ous dnose}ﬂmﬁﬂdeg%amtw ¢cbhda’fgeobﬁh|@§dim |clrSetn‘i?éilm'gnort B8vihG! |F?)Wrﬂ19nteg§10%a0h
safetly circuit h )1 grobl ens; be onq thereto are the length of
t he conneBYPOR¥S %Fn%‘a 5&5& 9F dporsifap bvigusiu@poche eRRNed hentthe lift cage is

conpar at i diepysdai gh‘emeIﬁbzln}/mQﬁéTaboiléldééﬁnﬂel@lpo&ﬂcﬁr%{ YTﬁ@Qia"t’é?tl% HeCsditftlgtds vely
suscept i b e to fﬁul t

necessa stops of the I'ift system -
t her ef ore r AHTeAR9TS OBEQ%FG%Q@ %Ii‘?‘i%ﬁ% '%IF\% gafhﬂﬂ?’t sAf AGleayed @nﬁ?fv\iifteh a
saf ety 16i lockatile irumead esedsdttingIKeresd, Tat@hioﬁiﬂ@re@«wtﬂ%e lh@lped?trhérﬁ%ﬁn%‘!)‘;é‘t
the one h nd t he saf ei% contacts can indj VI dyally, or in comron

over rel at PVEIRPERLE SPNSQiNEANS, Jon Pampls |t ecﬁ%{m/ai Rofttively glidad %'Cﬁﬁé\"@gf ety

pr ecaut i osefetyutontdct qmisitions, a@edprovidedie Meh%feﬂaé%t@d? ﬁd%ﬂn@n§ba?é tintélgafeddipes
the cage js not |located at the

i ndeed pr t nt_o i f

shaf t dgogerj%l%’scp ng Z’mﬁ:ﬂ’h% S?feé'kc"%ﬁgﬁ(?ea}r Bnaepedt '%ﬁagg%d iBrsugh pamannenihati§a t he
open shaflift dege can beWDo0&d @8KOIWhen MET 6aHR3LiIEEhd el Aik@aNtsalty contacts

si t uat Lenald at?@%e?&ﬁ'a t@og edactl ons, for exanple in the case of

interruptio y CIrCUIt are not possible; in particular, it is
not possible to avoid unlntentlonal trappi ng of persons in the lift cage.

Monitoring systems with safety circuits of this kind are subject to numerous disadvantages
which are briefly listed in the following:

25 Each safety circuit has inherent problems; belonging thereto are the length of the

connections, the voltage drop in the safety circuit and the comparatively high assembly
cost.

Individual safety contacts are relatively susceptible to fault; unnecessary emergency stops
of the lift system therefore frequently occur.

30 Notwithstanding a monitoring system with a safety circuit, unsafe and risky situations
cannot be entirely avoided; on the one hand the safety contacts can individually or in
common be bridged over relatively easily, which is virtually equivalent to placing the safety
precautions out of action, and on the other hand an open shaft door does indeed prevent
movement of the cage, but if the cage is not located at the shaft door just open the risk

35 nevertheless exists of a fall through the open shatft door.
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5 The nonitoring system does not allow a specific diagnosis, i.e. if the
safety circuit is opened it can only be established that at |east one
safety contact and thus at | east one lock or at |east one shaft door is
open. However, it cannot be established which safety contact has opened.
The nnnitq&bsg sgiten1does not, before a fault in the safet¥ circuit
occurs, de P54%hy i nformation all owi ng? recognition of tRe/EHWILwear ,
corrosion) of 1o individual safety contacts or enable identification

t hereof. A state-dependent mai ntenance at an instant in tinme in which the

lift cage hut _.down wi t hout prohle is thus not assisted.
Ser vi ceabilﬁtlg[“ 99rﬁfo?tsﬂgathn\f§\@y ?gprpprﬂﬁt?é%gc%g?g?%r% RN Kgreasy of Sierawtionohay s
has the lshesaegqoieniteaef ngl pussib; ih@attichiar, Sy &t ah goisbibRS toORRiA LA RN fHRD

when anot er lsol tion f?&%ﬁﬁ(a | e bl ocking of the access region to a
non- cl osaBiPBPLA Sl Pergans In ' §%%% possible. A further disadvantage of known

syst ens s Shehmbnieioh syBrhi ddeomot endw isS spsamo drgnydid, h.catii tRAsdfe§Greuit is

el ectrical_ contact VmLYCh ha% tsg 8e inc?r orated into the safety circuit.
This 20 afBFoath P8 ALt Foiallishe tE%}s%tl?&‘Rﬁei%ﬁbﬁe@as&%&%ﬂwmtmﬁtwq he
state of tduk ahafiéastione shil ddet BCapRA. oWeNEr Of cantti beddstdtiShsd RhRY safelp and
by way of a caltglglaabsybus |ﬁ$ scrihed in the parallel patent application with

the title CPRFLNaS ARED i "aoyLoring systemynesgti B{ongeR fault) i dhepsatety circuit

Sept enber o26@3, dalber ainyi igforidbtidrhelléwing i readdritibnnbMpey S AR - BrrokiBn)t be
| 1 ft described in this patent

case of_ the,.nmonitorjn temfor a lft. _

appl i cal’i JiFvdHe! sqig tc’%a%?%(’raerﬁ’@g[?r'g?rﬁ'@‘:@é’@éh%ﬁ@? sA B deraTsient mainiesanse

whi ch t he as batrestarhér 80 in which thBaftRage thwbe&hui 86wl ARAobtERYRSMSs ii§th\gﬁ§18 ted.
The noni torl.%}%dsyst em additionally conprises an eval uating systemwhich is

connect ed 2iF't % he sensor neans and whi ch eval uates the si gnal s delivered
by the sensor neans. This 30 evaluation is carried out at short intervals
l.e to detect the state of the nonitored shaft or

intine a mak it SSi
cage door régrevé?e;agﬁaugf Bﬁ? '&fﬁdﬁg]lé%'teidn THE FNgRBFN cTRlPMcEUadt plways diast thee can
bﬁ deL elfét ednsequentedoingading ?H’a’bﬂ;ﬁ byrrlmemvmﬂ o$ Ypeeiion @%rﬁ‘ﬁhieﬁrhnlﬁfhe? Ig@luﬁ%rﬁ,-_tfﬁr of
t he shaft oor . |, ea t he sensor nea an be analysed and is
capabl e of 9%?@%%%5?@8 OU{B‘ e%&g%(s, regnoaﬁgaggp-c&caag{%i %‘raﬁtdfb’% "‘@I“'qyt?ﬁjﬁ"?ﬁst?lﬁ’al
subsystens i s recogni sable so that 35 preventative nai ntenance can be
initiated,i (0] | DB, 03/ 08495 3 / 3/00182 The object of the
i nvent i on’y fgntg‘%usse{d(\)'gﬁtgg%é)!\gn?vﬁn F%%?'Eﬁt’sl ﬁg&%ﬁ) ?ff)é‘é‘?f IR PERMIdRY Wiy al i £ ¢
shaft dooleasbynaveiechicaheordastadhianttages o iricogpositat ent@fthtal‘ééfe’i&tcirﬁaﬂ hdis
avoi ded o0 . ignificantly reduced. 5 Fulfilnment of the object is
34° Boftbaet iR TincTb B A 68

ef f ect atures 4im1, the features of claim6 and the
features of claim9. Advantageous devel opnents of the lift system according

and 10, Tho TRRef seetE h e e ek oF 1 ORCE s REUSBHT HE T Pt e
basi s of EeHYPESIdeRNE b VYIRS Atcaga dusistdescrifestie teeparelle betedt alication iwith
en it poEle i SRR T YRR 0 14 o TR RRE O ge: on
Fig. 228hbRsappligation numben0d810908Raf in domcabeait the thomsenisgrsyseansor a lift
accor di nggdrib&# il fHYEPhteR apdidation the shaft doors and/or the cage doors have sensor
means by which the state thereof, i.e. the position of its door leaves, is detected. The
monitoring system additionally comprises an evaluating system which is connected with
the sensor means and which evaluates the signals delivered by the sensor means. This
30 evaluation is carried out at short intervals in time and makes it possible to detect the state
of the monitored shaft or cage door leaf; equally, changes in the signal characteristic over
time can be detected. According to this improved system, detection of the state of the
shaft or cage door leaf by the sensor means can be analysed and is capable of diagnosis.
Moreover, a gradual deterioration of individual subsystems is recognisable so that

35 preventative maintenance can be initiated in good time.



Fig. 3 shows a detail view of a shaft door |ock with reversing neans,
according to the invention; Fig. 4 shows a detail view of a shaft door | ock
wi th sensor nmeans, according to 25 the invention; Fig. 5 shows a detail

vi ew of a nechani cal systemfor securing and rel easing a shaft door |ock
securing n;?g;a?/ 8495ccordi ng to the invention; and 30 Fig. 6 shows a detail
view of a ?u " shaft door lock with déflecting neans, BCTGH@GWE2t 0 t he
invention. Fig. 1 shows a first form of enbodi ment of the invention. There
is showmn a lift systemconprising a lift cage 12 which is guided to be
verti cal | WA ad it .shaft 10. The lift 35 cage 12 can serve three
storeys A,yth aﬂg gf h%h'gv%r!tpb '% étﬁ%eisﬁeEI'%ér@dfaBS}g an yageved sronitring foxnst

03/ 08495 £h@CTb@EY/ @ikl heEdishdwaitdgee of feestat G1BY 2ri@s 12 g\g,zgerd Soffieakd: As

soon as t j travel s behind a storey door 1n order to stop at
t he correggg‘rﬂglg'ﬁltalc@gg?e y the shaft door 11 of this storey is opened by the
cage dodr 13. In the illustrated case the cage 12 is disposed at the |evel
of the st ) e carrespondi ng shaft door 11 and the cage door are
opened, m%@'ﬁ”%%?lﬂheo?bls‘é '3 88&%“?%%#%6 feptures 6t glaim fl, thedeatudesiof grir\d aret

wi th a selHefebtugesngf cttdviicce so that the | eaves of the shaft door 11
automatically shut if they are not actively held open. Shaft and cage doors

can conprise one or nore door |leaves. In the following the invention is
respect i veryardagaous edelopingnisi dflthe @f I%?Qbmt BccRRMhS td/\{'hbhn%‘ﬁog%?é abfidlpy t TS

10 enphasi i int that _t eatures, functions an
char acpgr ?@ﬁ%gghcé%nggrgtcﬁ%ﬁﬁlam ?ﬁ’e5’i7hm§éﬁ‘fji1(9n al so apply to nulti-Ileaf doors.

An automatically | ocking shaft door |ock 18 is provided which | ocks the

| eaf 'of t . door 11 as.soon as. this has reached its closed setting,
wher ei n tﬁ@e Zﬂ\%ﬁlondgogeﬁcggﬁgi% maLe deipilye the | fellovdrp By thedabistef eageleslof As
schenmat i camnbgdiinehietd witreckférantd @.thédtahmgf; i whighovi ded a control 16 which is
connected with a drive 14 and noves the lift cage 12 by way of a cable 22.
The lift cage 12 is disposed in comunicating connection with the |ift

cont r oll5 1’6!9b1/ way pﬁfhoavscr:alyEsWn Wwith a'lfiﬂﬁ rﬁ&ﬂl@n%@ys?é}n %ZCdréi_ngrt@{h%rim%Mo@
safety bus. Accordlingstrlbg ¢ Iglt;nlnnééentl on the |lift installation I's equipped

wi th contactl ess sensor %anspﬁ ) S fgmaig dustratigisor neans 15, 19 serve the
purpose of nmonitoring, fromthe lift cage 12, whether |ocking of the shaft
door | oCkg; has t ond that, depending on the respective form
of enbod:q:r%%t t he gégﬁ,g,gfg ﬁ%%ﬁs\/%%?pi@kﬁgﬁoﬁ E’Gké’\é?‘v*‘énﬁ?frmﬁé@ﬁ@pwding to

moni toring of the Itbekwéntamate of the shaft door |ock 18, 25 wherein this
moni t ogg ng i s undertaken while the |ift cage 12 noves past the shaft doors.
In order to enable nonitoring fromthe |ift cage the sensor neans 15, 19
are conndd@idbl e wi tshonse ddtait viewmof racslhaﬂGobylowwitnfre\lewngﬁﬂﬁﬁn@,lé‘écéfam to

Al ternatively, thegepsghidieans 15 can be connected with the lift cont r ol
16 by a safety nonitoring system Such a safety nonitoring systemcan serve
t he purpose of detecting at |least a part of the safety-relevant states of a
30 I1ft imgtgal | ati Youf L0 actual Ljft control and, in the
case of oi%urrence%ggﬁgr%gg?éﬂ/%éwtéfi %%Fe'gr}rﬂaorrI8§‘&Wfthﬁ§n?%t’ﬁ?%n?ﬁ@”@l‘9 &ty
inthe®ift controlthe PHentiade of operation of the above-described form of
enbodi nent is as follows: 35 Before the |lift cage 12 | eaves a storey (for
exanpl e, st%r ey B), the cage 13 and therewith

Fig shows a detail view of a mechanical system for securing and releasing a
shaft door lock securing means, according to the invention; and
30 Fig. 6 shows a detail view of a further shaft door lock with deflecting means,

according to the invention.

Fig. 1 shows a first form of embodiment of the invention. There is shown a lift system
comprising a lift cage 12 which is guided to be vertically movable in a lift shaft 10. The lift
35 cage 12 can serve three storeys A, B and C. The lift cage 12 is closed by a cage door 13.



WD 03/08495 5 PCT/ CHO3/ 00182 al so the | eaf of the shaft door 11 of this
storey are closed. As soon as the leaf of the shaft door 11 has reached its
cl osed setting, the shaft door |ock 18 drops into | ocked state, whereby the
shaft door is secure against unauthorised or inadvertent opening. The
contactles@o%ﬁﬂ%@g means 15, 19 notify the |ift control by way of the bus
17 that the sha 5 door |lock 18 was clo$ed and i s now cl BE®EHOIMMS af t er
the shaft door |ock 18 has been reported as cl osed does the lift control 16

set the |ifachcdde thred storeys hamalsyezmvdyoroiﬁ.t/kmSwniagqgéﬂﬁ |C|é3§$e I\'/%H?Vé?éﬂém':‘é?

report is ; i a 12 remains at standstill” Ife the T1ft

cage 12 m)%(gg?:a bor |h2>¢ %‘%{at;’Esm%o’fq%%éoré%??%a'”ﬁéé‘?{%y ihe shalf dogp 11\ this statdy i5 0

nmovenent [RENed by Hefeagediovetd. ke lilnekatdd shed ﬁ‘:leagéhQ i§ﬁi§5&se‘3%‘?rtrlml %g&ﬁ ot 8
to the contro .

t her eat . i e i ion.can he tr mtte

Shoul d on-efmofg to?%%gb's hZﬁ% %éggérdol?’g@ﬁssr'fg W%aza'?%m@eﬁﬁgetm e qapened puidh ng

[ eacti orﬁd(cﬁmo'fébeaﬂqehém Fighut tTnefgsrdgbmg_t he ié{ bﬁo}/idgﬂ with aemtta@é?ﬁqd&\ﬁéé do AP be
ri ggere ’ rm di 0 e invention1s

di s'? igngui gm%%aﬁéff@ﬁ'tégg aacf{ &W@? af’ﬁ)énag'(‘}ﬂlg"sa%wéé@ys%ﬁél@‘ra%a'bi@elﬂmmni se an

active sensor part 15 and a passive sensor part 19, as shown on the basis

of an exarpLg Anra Ez%% d2. The active sensor part 15 is arranged at the lift

cage 12, for exanpie at the cHYBPURSPC MdMPieedpRlsionves. sdngbe fplowinglehd s

arranged inventinn isegispectivély tdescritieal dnigloth leapdct 18 do@rsb@/itﬁ'Qiﬁ:etho?q?ﬂAslt nown
on

in Fig. 2 i i SQr rt can be seated directly e shaft
door | ock_erlnghfgso'g%’egtan%% é’ogrgtzﬁgt @ﬁégaijyrreéng’é’ﬁ%?ﬁs Fd eheeacieristios ageriding do fessi ve
sensor patventonmiss appiptoymuitidesf dageen i n such a manner that the active

sensor part 15 can cone into interaction with the passive sensor part 19
as soon as the lift cage 12 stops behind the shaft door 11 to be nonitored

25 and t h&n eidmatigely lotking shatt keor lotk hatibrehaidt whieRTocke Gke > Je1 bP 1Csnan

noni t or ed i FLg. 2 there is shown a state in e Shaf t
door | oc kd%qﬂgsg%ggeaé tﬁ'ﬁc? ag ﬁ%athgﬁs €lo58d setling, Wheseip dheyshafhdoas dackvi@ eaensor

part 195 appyriaeisddyithe it tagspidg position. As indicated in Figure 1, the
cage 12 can be equi pped with a bus node 20. Al elenents of 30 the cage 12
whi ch act on the bus 17 or have to be reachable by the bus can be connected

wi th the Auschemaggaiivijusyhtectie Fig.d therdds pRvidet o dd@itrbl 1 eAshitRTLhrhkEY ¢ ith

bus node. 20 oy ey PSRRI B 129 el ot arbapB A o el ion dspesacn

anot her fOMETICatEGanmeation with tselifs contratd by iveayasirnegieatisby. Wi @lye Bk ect

(paral bel7 is preferably a safety bus. According to the invention the lift installation is equipped
with contactless sensor means 15, 19. These sensor means 195, 19 serve the purpose of
monitoring, from the lift cage 12, whether locking of the shaft door lock 18 has taken place.
Beyond that, depending on the respective form of embodiment the sensor means 15, 19
can also serve for repeated monitoring of the locked state of the shaft door lock 18,

25 wherein this monitoring is undertaken while the lift cage 12 moves past the shaft doors. In
order to enable monitoring from the lift cage the sensor means 15, 19 are connectible with
the lift control 16 by way of the cage bus 17. Alternatively, the sensor means 15 can be
connected with the lift control 16 by a safety monitoring system. Such a safety monitoring
system can serve the purpose of detecting at least a part of the safety-relevant states of a

30 lift installation separately from the actual lift control and, in the case of occurrence of
problems, triggering reactions intervening directly in the lift control.

The mode of operation of the above-described form of embodiment is as follows:

35 Before the lift cage 12 leaves a storey (for example, storey B), the cage 13 and therewith



wo 03/ 0s49s PCT/ CHO3/00182 wiring with the Iift control. In this case a
cage bus is not needed in order to produce a connection between the sensor
means and the lift control. In a further preferred form of enbodi nent the
two sensor parts 15 and 19 are so designed 5 and nounted that they can

transi ent lwyoipsbepact each time the lift cage 12 noves pas%cﬁcﬁ@%@?oﬁs door 11
to be nonitored and the shaft door 11 together with the shaft or%4 ock 18

to be nonitored are.closed. It can thereby be checked every tinme the cage
12 travel sal?f’a@? I & ﬁ'@rélaﬁ‘ém@ééi OHb%Y stpisylara gloped. chpsean ag ibe Teas of tefshatioor
| ock 18 cajvor farhaxamphéd ith@1dsed Satinh e theatndig - 11
that it is | ockabl e R%fha part which |bs fixedl yOdcrgﬁ(thkegé gt&%\;\n ?]Ebagké%grg{alter’ ane

fastened tYFFRY e shathoor i sepge against piipgbedsacher étegvertedoopaningk T8ehas
a rotati onahtagiéss sahdor | ' n
e oo Shcsh S A VIS ol UR PR .

whi ch eng%%es in a recess of the part connecte
Mor eover, FOREIOCH G Wa 6lPsedhard 18nev clpsedi @y aitertihe shaft ghor lock 48 1s dpen ng

so that t hepdriekasldostdt QEBLHhE it Ed(nt}éﬂ)ggt%ef tﬁ%_lih%@@e 2 irf #\Str@;@gﬁfﬁgﬁf%l rive >

soon as this has reached its closed setti ocki'ng

accor di ng 'fo ﬁsﬂeng A% HYig fepartissabsent, he it eapei 12 remgins3it stEndstilor m of
illustration is so selected that the | ocking nmechanism 30 is seen fromthe
lift cage thlro%%h_ 20 the cage door 35 (illustrated in dashed lines). In the
upper regV¥HledneHifiycags 12 moves indes shaft RO2thecsansremeses 16012 lcas editis teatie

(i.e. im0 Inskp@nsbasied shdifCdcidifibe q’&‘Rg? |s?afr%]5 o?%ee@r%qlggéorqgcl@% grié%%g 'ﬂ{ﬁ ks

hook- shaped c_or?stru_ctl on in a recess e shaft door frane
the shaft SERINTYMalgaicar Pe diansmiiedda the cenielit 6o Shedd oop ef tegshatttunot tocks 28

|5 50 ar 1 apgRlbb hakel hEAR dopfebeoiiPtéhcfith A Ga & Snbali BYR O &8 |

arrow. The shaft dogr |ock 28 is 25 provi a

| ock 28 hEBREISNGY 58l)icedertrigaeradbon as the | eaf of the shaft door 41 has

reached its closed setting. If the |ift cage now approaches, by its cage
two entraining blades 36 of a door entraining

door 35 torey the , Jes 36 of a
mechani’s n?nﬁﬁﬁ?édorﬁi OE HRENpdiments ok e iwgetiabis dstingisiwgeby rhe fag thef hect i ng

mechani snedtaotteiss Behsorasdiiseebratriseth hark 0 ,gh is
mechani cab)#y cqnnect eé'evm t h thr?nsshaft ,doorééﬁgcrkhﬁazrgh%%he\%ya%sfs% S%@gor%rpl n
the case OF IhHd'M Usehasy of §rRamplenh §d9-rrentheorctive sensst loiargl Sie @vangesin 30

the ent r aaniheglifblcage s 23Gorasgarmils eadharagh &k Oa%y Héepé’@éa}e“?%]ﬁ%r g{apt{b*jsdoor

openi ng m)rvement.. ﬁA for.ce?féﬁ ege ted on the rollers 40 of e .d lecting
mechani sr’r?é‘?g&? P esr. gs %‘gPPO'dPC'f ﬁ%t‘éﬁ? MANRPTRE. 35 Wlomtnes Fib 2, tiieer eby
t he defbepadsivg seretraprseande soetstdiRfEtR oft khdfHai RofldcRA8 o BRWRIMROeq. VWO

03/ 08495 PCT/ CHO3/ 00182 counter to cl ockwi se sense about the rotational

axle 39 as indicated by the arrow. The rod 38 thereby urges the weight 34
of the | othe 2Bangement! of thacictiac khdighopasdhe berbr 9fartti§‘%re‘¥9r%i)§ SRR takeh in
oor 4

relative t or frame 31 is | eased. The shaft 1 can now
be opene déu&r) apﬁea%ggg @aggm ra%lgc_a sgnsor part ‘T § can come Into interaction with the passive
sensor part 19 as soon as the lift cage 12 stops behind the shaft door 11 to be monitored
25 and the shaft door 11 together with the shaft door lock 18 to be monitored are closed. In
Fig. 2 there is shown a state in which the shaft door lock 18 is closed and the lift cage 12

inclusive of the active sensor part 15 approaches the stopping position.

As indicated in Figure 1, the cage 12 can be equipped with a bus node 20. All elements of

30 the cage 12 which act on the bus 17 or have to be reachable by the bus can be connected
with the bus 17 by way of the bus node 20. In the illustrated form of embodiment the
active sensor part 15 is, for example, connectible with the bus node 20 by way of a cable
21 or another form of connection.

35 In another form of embodiment the sensor means is connected by way of direct (parallel)



In the case of conjunctive closing of cage and shaft door the entraining

bl ades 36 nove towards one another again at the end of the closing process
so that the afore-described unlocking action is cancelled and the arm 33 of
hook- shaped construction of the lock 28 detents in the recess connected
with the g&g@; qggr frame 31, whereby the |leaf of the shaft 10 door 41 is

| ocked. The® déf cting nmechanism 37 is preferably provi deBCuCHds/000d20 ers 40
so as to enabl e novenent of the entraining blades 36 with reduced friction.

Vi | St t heviing wit delftrooetol] fin thie chéd b @@l 1 A8t RENI i o o363, 3% ar e
a

hel d (for a rin at a mnimuym 15 nutual spacing s ?he
lift cage Cgﬁﬁé%@é’%e&ﬂ?@% %‘?’%@ 1§aRs greeiticrpi®!l t he entraining struts 36
colliding with the rollers 40 of the deflecting mechani sm 37 nounted at the

shaft doog ntrainin | ades. 36- are spread apart only when the
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result in the case of one of the shaft doors, then the shaft door concerned
can be 25 identified and thereby ensure that a service engi neer can nore
quickly localise the |l ocation subject to a problem This is of significance
particularly in the case of large buildings with nunerous storeys. A
further form of enbodinment is distinguished by the fact that a nagnetic

el ement as 30 passive sensor part is provided in the region of the shaft
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WO 03/ 08495 9 PCT/ CHO3/00182 As alternatives, sensor neans based on

ul trasound or radio frequency can also be used. It is also possible to use
inductively or capacitively operating sensor neans. In the case of a
capacitively operating sensor neans the arrangenent can be so sel ected that
in the 5 pygashass of the locked shaft door |ock a disturbance of an

el ectromagnetic field results in the vicinity of the acti bel/€aesorszpart .
Such a dlsturbance can be nmade detectable by, for exanple, tuning of an
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of enbodi nent t aft door | ock securing neans is nechanically unl ocked |
fromthe [ift cage when the lift cage approaches a storey at which the lift
cage’ st opfe 4By SO mechani unl.ocki ng of the shaft door |ock
securing means @ngﬁggv\%aﬁh"ks& ISgpr %ﬁ%ba}Y|W?V"Ee£gé"t82f°&%fﬁr4fé§oaas:axgendhjer 65
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novenent é E % ngg%pp ErP 3/’??0 Bhe W%WWH@%Mme
storey fF 'B'@B(ﬂkﬂdqsrﬁ%ﬁ@eﬁism@edMWMetn@llere&to ftle éﬁi@adﬁgtyﬁ{oveﬁqehﬂﬂ@an
storey. Whgihe the |ift cage 62 covers the |ast few centi res of travel

t he shaft door |ock securing neans 64 slides al ong the unlocking cam 63 and
follows the profile thereof. A novenent of the shaft door |ock securing

)
nmeans 64Sevéyl pdsaibikibe o door 65 thereby .
resul ts. This b vement | Qgélhfa??ﬁﬁe#% gg%rtll Cﬁef}sﬂgﬂgﬁﬁgﬁtarggggcqbggw thghi ch
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t he shafgshattody Ifmﬂfe 58 d k t shaft 10 door | ock
securin rreanaor64 i S ugEe'b% thtgﬂ%éﬁ&nflﬂéé;%{myaggrég %E‘?Qag% (RAtsbewRlos of

the shafiSRRSER & ihePerae height Rertee seaftideorsitaf Thel bio cag® chirrieblinBiRUs P Eaer

f or me3@fwisnbadbnest, aptR suitabl e for _the purpose of
activating and deact vatllgﬁr?é?%héer%ghﬁfcmaoorn% gc’??%é’?ﬁ?l”?éé R dhrrogided. 1 B

prises a transmitter 54 Wthh transmits a light beam in the direction of the shaft door
lock 52. A passive sensor part 59, which reflects the light beam and guides it back in the
direction of the active sensor means, is disposed at the shaft door lock 52. There the light
beam is received by a receiver 55 and converted into an electrical signal which can be

35 transmitted for evaluation either to a local evaluating device or by way of a bus or parallel



In a further formof enbodi nent the shaft door | ock securing neans is

unl ocked in contactless manner. In this case the shaft door |ock securing
means can, for exanple, be unlocked by way of a nagnetic field able to be
switched on and of f. Generation of the magnetic field, for exanple by a
coil on awgpdpdsepn core, takes place fromthe lift cage. 20 A further
shaft door Iocﬁlng mechani sm 70 accordiﬂﬁ to the inventi oACT/6HGWOM2 i n Fig.
6. A shaft door lock 78 in closed state (i.e. in |ocked state) can be seen.
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f 00r
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on thejpollers 80 of the deflecting mechanism Through this force the shaft
door lock 78 executes a limted rotational novenent about its 35 rotational

axl e 72 cAuiibBer sensdnemesi lopleszting ecmeacti3&dy WRHOBAsel oR T thNEdl P58 78 o S
e |

t her &by L : /00182 raj sed and th ocKki nO refativVe to
the | o)ék '%@%%%'pﬁ‘iﬁégp%@ NEES f(ﬂ’ﬁ%‘?’s-cé'h F'r'fdﬁ?\ﬁﬁme(f@'pﬁe(gemldm thhe

cage doorfornTigé adhiafadhesive ldbetlcaart fixee t6 9 EhaH0860rIOGK £ GHKLn Al 81 €
pref er ablyp; egpdf'}mglml (%]rﬁ&i% that in the case of energency F‘Len%ha tPY

can be unl ocked Tro ? LS Sraeearésinatée’b%}‘da'eg%’f’% cedigpefedetirthe fift spgandnéier

oper at 1 dranamifigscanaits anellearamaghetic fsianmt de bener g dag t%rpaﬁmes pgh”a‘? Se.
Accor di ngyid ! : | . .S provided a solution ich 1s"based on
the fact t hﬂg)f ég%l%%ﬁg%'#og%gkmgdgsﬁw 'F%V% ihPre aRiber then throeleetipmatvetic or
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t the sha qeorsSigna

ace, tronis
based on the fact tha HAus) identifigation capdrelaseigeet af t er
each act J&PPGhO! tpghalt doors. JhesiohtactiesslychipmpatingsenbdrmédIR cmURLs ﬁg@é@ﬁﬁéjoor

cont acios wihidthef QRSESHI : art. of .the safety circuit. I n
the case of a Iiffaglggt@nﬁdc%g}s&ekg{'% frlt%ﬁbwp'ﬁbétn‘ﬁnot?‘? F%Y%Qﬁ'ﬁatdb@ﬁfsafban be

opened ofiPY IBGK isrrlosedgaingmenly imthis ¢asediosp teeittediction CRAWEF PRAHEh AL SRAIDEY

behi nd t gy aidtdcel@P ESme NGBS, or_can preferably al so be opened
by a service engineer when the ge'ngllo?gebgy’ Jgée)éesé)eg YECSTM Q96 can preuniqueiv i ng

poi nt ¢ afPANSeH aY Waytof dhesidgntificatian. if, JonenammaanoRdme wikaRe RRafPBSLH§ELKVNEN

ei t her ashodld r&sagen tHe i orr espandi shaft door or when
T B e O e bR T ae bt Foronedaence

an apgro rltgftelr%]t _

accor df n§ eI Y'4R0d tAreRY pasHre that arsevdcerngineer tar moreMpetielocaliss 2K/ ioB&ion

engi neer suijea@nokpesbIBar TP 538 sARK the. oor. by.a special tool. In
the case of 25 previous systengﬁa' g%%{agéﬁlc\?%gggnpgwecﬁsﬁff%%%PW@”UP Yithe
shaft doBi"F'GUR SRYSt he saf ety circuit interrupted. According to the

i nvention such a contact is no |onger provided.

A further form of embodiment is distinguished by the fact that a magnetic element as
30 passive sensor part is provided in the region of the shaft door lock to be monitored. A
magnetic sensor, which serves as active sensor part, is disposed at the lift cage or
preferably at the cage door. The arrangement and sensitivity have to be so selected that
the magnetic field emanating from the magnetic element is detectable by the magnetic

sensor when the lift cage is disposed in the region behind the shaft door and the shaft door
35 lock is locked.



In a further formof enbodi nent of the invention a sensor can be used which
makes it possible to nonitor whether a shaft door was opened by a speci al
tool. A sensor of that 30 kind is of |esser need, since opening by a
speci al tool takes place only rarely. Mreover, such a sensor can be so

construct %@3%51 is |l ess susceptible to di stortl on, displ acenent, wear,
etc. 5 12 PCT/ CH03/ 00182 Patent claims 1. LifPCI/AH401%t i on

corrpri5| ng a lift cage (12; 62) which has a cage door (13; 53) and is
arranged in a lift shaft (10) to be vertically m)vable at | east one shaft

door (11; s to the lift ft (10) is closable and

whi ch has Agga ltlegéé&’eé;)r%gﬁ%g% 6\?3%8@ ? HRpd 05134 rggtp@r}% C3R &fso heoesedl ock

(18; 28; gy alsepossitritmgse nductively olreeapsacxitfvetympeﬁehmt;tsesal@@rrméaﬂn'lsz IfHhe 24 bfWhen

t he door settin wherein the shaft door |eaf (18;
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nmeans (15 4 , abllng rec

62) whet htehre]\?‘ftmﬁ/s%f tf'? a&@‘ge)rst?‘ 5kPgSU %Ba %ﬁgﬁ'ﬁaﬁtﬁ Saeba e detctasio bydoshaf t
door (11;exemplgtulingioéanlospierctircoit.t he correct | ocked setting thereof,
wherein this sensor neans (15, 19; 54, 55, 59) is connectible with the lift
control (16) and/or with a separate safety nonitoring system 15 2. Lift

i nst al | at inovrderctocrattieny additiohali satety, thérarcan theriseadinkieat tbnf &Qacfohh%)égs aJ ock

securi OVId d, which serves the purpose’ of ani c
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t he shaftmd@mfr (11; 41, 51) wherein the shaft door | ock securing neans
(64)'is nechanically or electromagnetically activatable fromthe lift cage
(12; 62). 20 3. Lift installation according to claim1 or 2, characterised

in that tAdudsmtiane lebsmboginsat ivemsveonpy lss@snr@msa@tjlb\yethéeaét%atpmék k15)
and a pa n erein the active sensor part (15)
arr angedsgft) Mt&%&%ﬁ %ﬂ Bes: Io%%%éc%‘%‘ MERS Yhich) SPrygs tft?epurea@% OaditﬁChéfl@IIySB)
gnd t lh@ da@@?g/&tessmmoqomm i D&Jerits pa%Weangeldte:anecﬂ I@ﬁetﬁllﬁ lopﬂteoihatﬂ"tf‘o& gkt 25
oor |oc t e 4. Lift installation according to
cl ai m 3, k%rﬁiiﬁg%t%gm sed fﬁ%o{?hg{ﬁggﬁéﬁggﬁ P&k SEGYBO rpaans I8 ponstaugied sa Ehaégt
with the 95ads wvgt@ﬁir@m {herlift qaye) Tas Imacettiag df free shdft %&ﬁﬁﬁzkgﬂaﬁ 1be|@%l:tfn%8 ?psh
behi nd t ) be noni the door |eaf of the
shaf t dog’r% (éﬁ&as a(ﬁ?b'?#'%tﬁ’%est'g'\?ﬁ Manpgr &W&S'&‘e o6t o8k flogk 1gannoB be 7g)
to be mmni%k%a&mg(ﬂsstbtsw'dlﬂllmatSIeeumngrpcBﬁtonl dca@thanent mogtcring bePk-shart LI Tt

be ; d t the act
;2:‘] s gr JAtdodrs IQQM&L rﬁéﬂnl@tg r éargwsel%éﬁéﬁp # ItQ% Gssity qét%r r{% G @S gagtlgﬁg;éng @%&oog%p% V(elg)

when t he tteefv%e@a@u cloped, 'QG‘GGZE)Hdrﬁ@O'e@d;basme ahatmﬁdr letixeec(riry méddrs. 51) to be
noni tored and the door |eaf of the shaft WD 03/ 08495 13 PCT/ CHO3/ 00182

In a first form of embodiment the shaft door lock securing means is mechanically unlocked
from the lift cage when the lift cage approaches a storey at which the lift cage stops. An
25 example for mechanical uniocking of the shaft door lock securing means is shown in Fig.
5. The lift cage 62 carries a cage door 65 to which an unlocking cam 63 is fastened. This
unlocking cam is seated on a fastening means 61 which is so constructed that the
unlocking cam 63 during normal travel of the lift cage 62 can be retracted. This is
necessary so as to prevent the unlocking cam from colliding with the shaft door lock
30 securing means 64 during travel past a shaft door. When the lift cage 62 approaches a
destination storey then the unlocking cam 63 is moved out by enlarging the spacing from
the cage door 65. As shown in Fig. 5, the shaft door lock securing means 64 has a recess
66. The profile of the unlocking cam 63 is so selected that the upper free end of the
unlocking cam 63 engages in the recess 66 of the shaft door lock securing means 64 (this

35 initial state is shown in Fig. 5) while the cage 62 executes a small upward movement (i the



door (11; 41; 51) together with the shaft door |ock (18; 28, 78) to be
nmonitored are di sposed in the correct |ocked setting thereof. 6. Mnitoring
systemfor a lift installation, wherein the lift installation conprises a
lift 5 cage (12 62) which is arranged in the lift shaft (10) and is
verticall yy €, Wth a cage door (13; 53), the lift installation

conpri ses at east one shaft door (11; (1 51) with at | eHIYCHHREOBBor | eaf,
by which access to the lift shaft (10) is closable, the shaft door (11; 41;
51) conpr i°8g& 62arprgaehnsithe alorgy ot bielowy) shatitr @aben d:cﬂﬁé(tc(rbgt ataﬁe 1608 of sy
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30 so designed in the illustrated form of embodiment that one of the rollers B0 is fastened to
the leaf of the shaft door and the second roller 80 is fastened directly to the shaft door lock
78. For unlocking the shaft door locking mechanism 70 the two entraining blades are
spread apart, whereby these exert a force on the rollers 80 of the deflecting mechanism.
Through this force the shaft door lock 78 executes a limited rotational movement about its

35 rotational axle 72 counter to the clockwise sense. The weight 74 of the lock 78 is thereby
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V0% () pidced MO iehdon is based on the fact that the shaft doors are securely closed and
locked after each actuation. Thus it is possible to dispense with the usual shaft door
contacts and consequently also a large part of the safety circuit.
15
In the case of a lift system according to the invention the shaft doors can be opened only
by the cage when this is disposed at a corresponding storey behind the shaft doors.
However, a shaft door can preferably also be opened by a service engineer when the
engineer uses a special tool. The starting point can thus be that a shaft door is only open
20 or can be opened when either a lift cage is located behind the corresponding shaft door or
when an appropriately trained service engineer is present.

With the device according to the invention it cannot be monitored whether a service
engineer or another person has opened the shaft door by a special tool. In the case of
25 previous systems a contact was opened by opening of the shaft door lock and the safety

circuit interrupted. According to the invention such a contact is no longer provided.

In a further form of embodiment of the invention a sensor can be used which makes it
possible to monitor whether a shaft door was opened by a special tool. A sensor of that

30 kind is of lesser need, since opening by a special tool takes place only rarely. Moreover,
such a sensor can be so constructed that it is less susceptible to distortion, displacement,
wear, etc.
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automatically locking shaft door lock (18: 28; 78) for locking the door leaf of the shaft door

(11, 41; 51) when the door leaf is in its closed setting, wherein the shaft door leaf (18; 28;

78) can be unlocked by the lift cage (12; 62), and a lift control (16), characterised in that

the lift installation comprises contactless sensor means (15, 19; 54, 55, 59) enabling

10 recognition from the lift cage (12; 62) whether the shaft door lock (18; 28; 78) and the door
leat of the shaft door (11; 41; 51) are disposed in the correct locked setting thereof,
wherein this sensor means (15, 19; 54, 55, 59) is connectible with the lift control (16)

and/or with a separate safety monitoring system.

15 2. Lift installation according to claim 1, characterised in that a shaft door lock securing
means (64) is provided, which serves the purpose of mechanically securing the shaft door
lock (18; 28; 78) in order to prevent opening of the shaft door (11; 41; 51), wherein the
shaft door lock securing means (64) is mechanically or electromagnetically activatable
from the lift cage (12; 62).

20
3. Lift installation according to claim 1 or 2, characterised in that the contactless
Sensor means comprises an active sensor part (15) and a passive sensor part (19),
wherein the active sensor part (15) is arranged at the lift cage (12; 62), preferably at the
cage door (13; 53), and the passive sensor part (19) is arranged in the region of the shaft

25 door lock (18; 28; 78) to be monitored.

4, Lift installation according to claim 3, characterised in that the active sensor part
(15) can interact with the passive sensor part (19) as soon as the lift cage (12; 62) stops
behind the shaft door (11; 41; 51) to be monitored and the door leaf of the shaft door (11;

30 41; 51) together with the shaft door lock (18; 28; 78) to be monitored are disposed in the
correct locked setting thereof.

5. Lift installation according to claim 3 or 4, characterised in that the active sensor
part (15) can transiently interact with the passive sensor part (19) when the lift cage (12,
35 62) moves past a shaft door (11; 41; 51) to be monitored and the door leaf of the shaft
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6. Monitoring system for a lift installation, wherein the lift installation comprises a lift
5 cage (12; 62), which is arranged in the lift shaft (10) and is vertically movable, with a cage
door (13; 53), the lift installation comprises at least one shaft door (11; 41; 51) with at least
one door leaf, by which access to the lift shaft (10) is closable, the shaft door (11; 41; 51)
comprises an automatically locking shaft door lock (18; 28: 78) for locking the door leaf in
a closed setting, the shaft door lock can be unlocked by the lift cage (12; 62) and the lift
10 installation includes a lift control (16), characterised in that the monitoring system
comprises a contactless sensor means (15, 19; 54, 55, 59) enabling recognition from the
lift cage (12; 62) whether the shaft door lock (18; 28; 78) and the door leaf of the shaft door
(11; 41; 51) are disposed in the correct locked setting thereof, wherein this sensor means
(15, 19; 54, 55, 59) is connectible with the lift control (16) and/or with a separate safety

15 monitoring system.

7. Monitoring system according to claim 6, characterised in that the contactless
Sensor means comprises an active sensor part (15) and a passive sensor part (19),
wherein the active sensor part (15) is fastenable to the lift cage (12; 62), preferably to the

20 cage door (13; 53), and the passive sensor part (19) is fastenable in the region of the shaft
door lock (18; 28; 78) to be monitored.

8. Monitoring system according to claim 6, characterised in that the active sensor part
(15) and the passive sensor part (19) are so designed that the active sensor part (15) can

25 interact with the passive sensor part (19) as soon as the lift cage (12; 62) stops behind the
shaft door (11; 41; 51) to be monitored, the door leaf of the shaft door (11; 41; 51) is
disposed in its closed setting and the shaft door lock 18; 28; 78) to be monitored is in
locked setting.

30 9. Shaft door lock (18; 28; 78) for use in a lit installation, wherein the lift installation
comprises a lift cage (12; 62), which is arranged in the lift shaft (10) and is vertically
movable, with a cage door (13; 53), the lift installation comprises at least one shaft door
(11; 41; 51) with at least one door leaf, by which access to the lift shaft (10) is closable, the
shaft door lock (18; 28; 78) is an automatically locking shaft door lock (18; 28; 78) for

35 locking the door leaf of the shaft door (11; 41; 51) and is so designed that it can be
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10. Shaft door lock (18; 28; 78) according to claim 9, characterised in that a shaft door

lock securing means (64) is provided at the shaft door lock (18; 28; 78) and serves the

purpose of mechanically securing the shaft door lock (18; 28; 78) in order to prevent

10 opening of the shaft door (11; 41: 51), wherein the shaft door lock securing means (64) is

mechanically or electromagnetically activatable from the lift cage (12; 62)



