; e3et ppgs4Psht 6t Tt. Met hod of nonitoring shaft doors of a lift installation
The invention relates to a nethod for nonitoring shaft doors

installation as defined in the patent clains. Lift installatl m mmmwuwu
conprise shaft doors which in closed state separate, on each sto

li.ft shaft fromthe adjoining spaces. In the case of |ift |nstallat|ons of
conventional kind the |load receiving nean$ (lift cage) is also equi
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the safety Bfthqgaest GBiMBhe |ift installation and passers-by in the building
it is of great inportance that a shaft door should be open only if the [ift
cage stops at the associated storey. In order to ensure this, there is
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door panels. Such circuits, he case of hjgh di ngs can
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corrosion and contam nati on the contact resistance of the individual safety
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connecti on ©inefeyRbMHpahP tHeaRb Vet dEheTdE8 dBobaHeIv Ol t age decay that the
safety circuit systemswtches off the Iift even when the doors are
correctly closed. Mreover, the investigation to find an individual
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storey at the shaft wall opposite the shaft door. The |ight beam of the
sensor is directed to the closing edge region of the closed shaft door
panel and iSumédfe@tdﬁdurtsy\Aww rshl@ef baWhr@abeﬂdnﬁg%SQnadomrsemasérlfaaf:onnimwn
panel is conigpl etetx cl ose[ n% age not ed. bet reen . sensor
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i ndeed sol ve sone of the afore-described problens, but has certain
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t he fact thp?éssang;m'sson or an object disposed in front of the door gap of an
i nconpletely closed shaft door reflects the |ight beamissuing into the
lift |obby and thus renders the nonitoring systemineffective. In addition)
a strong light source in the lift | obby could inpair reliable functioning
of the sensor in the case of an inconpletely closed shaft door. Further

di sadvantages result fromthe fact that a contact-free sensor has to be
present at each storey In the case of bur I d| ngs vvrth a Iarge nunber of
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particular, a safety circuit with a plurality of serially connected shaft
door safety contacts is avoided, in which the nunber of nonitoring sensors
required is reduced and the efficiency of which cannot be influenced by
persons or objects present in front of the shaft door or by the Iight
conditions in the lift |obby. According to the invention the object is
fulfilled by the nmeasures indicated in cld m1. Advantageous embodi ments
and devel opnents of the invention are evident fromthe dependent clains 2
to 10. The invention is accordingly based on the concept of elimnating the
probl ens, re kno in conjunction Wt he viousl y.usugl
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very well even in the case of |arge beamlengths, i.e. the increase in beam
cross-sectional dianeter with increasing beamlength is very small. For
buildings with a few storeys, i.e. for shaft door nonitoring sensors with a

relatively short beam | ength, beans are al so usable) in order to save
costs, which are forned by incoherent infrared light. Wth lifts having a
| ar ge nunber of storeys and consequently |arge shaft heights the



monitoring length required for nonitoring all shaft doors can be divided up
into several segnments in all nethod variants described in the follow ng,
wherein each segnent is 5 nonitored by at | east one beam generated by a
separate shaft door nonitoring sensor with emtter and receiver.

Advant ageousl y, shaft door nonitoring sensors are used which emt |ight
beans in the wavel ength ranges of ultravidl et light, visible light or
infrared Iight. Such sensors are available comrercially and have the

advant age t batictile atsadaty paduit with a peirdityeoftseriefyecamerctedalbf door fefetylventaets iby

sinpl e sensors. According to rticul.arly simle. enmbodinment of.the. nmethod
accordi ng t8v¢ ,ilrhwéﬁbitlgq1nyrﬁsergc§§mqlt rnégﬁs%/qs(%s Oled Isrepi e 304 R e?fgclency
preferably afwhiBigednidl behefiuereddly pdrsensstraftliectnpreséntrin esangilties shaift ddve os baf t
head) and recejved and eval umﬁ% by a receiver which is preferably arranged
in the regi 8% lgnt eencitonpd} thefiBi#ePb¥ng (for exanple, in the shaft pit). Such
an arrangenent, which is designated emtter/receiver principle in the

followi ng, has the shortest possible |en f the beam path, which all ows
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accor di ng t maniterimgeddnsot fodhe [ift cortighl e A particul arly advant ageous
devel opnment of the nethod according to the invention consists in
constructing the shaft door nonitoring sensor as a di stance measuring 6
i nstrunent , Asaletestianphasesrthetesaré desigadted thags dimedsegnmmteinntdstyrin thg case of an
i nstrument. - i .Lle i i on
phases by asPaPR ook aCea iy 8 bt Batl AR ik b HoloiPafibae
shaft end, in the direction of a main reflection surface, which is
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door | ock i §ispeseciingtsdedkingisettingcki ng setting, to a receiver present in the
region of the emtter. Emtter and the receiver of the beam are constructed
so that the _distance covered by the beamon its path fromthe emtter back
to the recelleradygniaags echieves kit thehisverdioncareiasaertially 4 be seen ibdhat the closed
ascert ai ned.qaifiRi di t he o) age. that i
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installation and later maintenance of a large number of monitoring sensors and/or

monitoring contacts is substantially reduced. Moreover, in the case of this method the
beam of the shaft door monitoring sensor is not able to be influenced in any situation by



storey, the source of disturbance is disposed. The division of the
necessary nonitoring length into several segnents is also possible in the
case of this nethod variant. A particularly advantageous enbodi nent of the
invention consists in that the distance, which is neasured during the
detection phase, to an instantaneously effective reflection surface and/or
an identification, which is ascertained thérefrom of the storey can be
stored and/ ordi spl ayed. A mai ntenance expert can i mredi ately recogni se,
fromthe stgeesahata abiectshedisposadl iayront biethet shaéydcat ontbly che hghtarondtiens asthedift

| ook for a ﬁq%wt door panel which is not conpletely closed or a shaft door

| ock whi ch i'%Hot di sposed in locking setting. Wth advantage, the distance
measurenent is carried out in accordance with one of the follomjng distance

measuring nmet hods able to e n the case use of tr
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Preferably) in this neasurenent principle, |lasers radiating coherent |ight
are used as Argeforrgefheleatranagnktie waess dyivdticlos beae aibablant beingseffieidnthyfottsed
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devel opnment of the nethod according to the invention, which is advantageous
for certain arrangenents of the shaft doors, consists in that several

i ndependent fyetasgbly.alaserelighd dagamsr o hdorssragier chram fengthsor infepred-dightelkatrigiseor
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noni t or ed i ndependent one anot severa anlca
sensor. Laser light beams are, due to the coherence, i.e. the phase equality of the

electromagnetic waves forming the light beam, capable of being focussed very well even
in the case of large beam lengths, i.e. the increase in beam cross-sectional diameter with
increasing beam length is very small. For buildings with a few storeys, i.e. for shaft door
monitoring sensors with a relatively short beam length, beams are also usable, in order to
save costs, which are formed by incoherent infrared light.

With lifts having a farge number of storeys and consequently large shaft heights the
monitoring length required for monitoring all shaft doors can be divided up into several
segments in all method variants described in the following, wherein each segment is



i ntercoupl ed shaft door panels and/or shaft door |ocks of nulti-panel shaft
doors can be nonitored i ndependently of one another. Thus, on the one hand
there results a redundancy of the shaft door nonitoring which is desirable
in terns of safety technology. On the other hand) distinction can be nade
bet ween uncl osed shaft door panels and unl ocked shaft door | ocks, which
makes it possible to react in optinmum manner to difference disturbance
reports. For exanple) in the case of detection of an unlocked shaft door
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door nDnltorlng sensor equi surenment is guided, after
it has transited the shaft door nonitoring regions, by a further beam
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in reliabiliwhere $icabsare ig r@ﬂeqacﬂ tq/afr@nﬂt\teur@rﬁwgt @ftha rm@mof:t’mg@nptbei wherein the

detecting systa: AEERILIBIS el WeLRCToELNERPRcdiler B WoAflpARCORDLNO

to the invention, renptely control auxi |ar s acting on the shaf
doors can besoasequeace®f 2 ﬁh’aétf@oamayelbyhlphes npf @omglﬁt%bplosed pr aHehagrgeor letsor

moni toring %@{l is ﬁb?&@bése@ |ﬁhé‘&&n£99&13§a’]@dvaﬁ%wué{]§ |ﬁ %%EP'o?ttﬁLymé‘theéed
and/ or a sha door | ock wh osed I'n |ng setting
which is termed reflection principle in the fo owing, emitter and recelver are integrated in a
single apparatus, which reduces production costs for the shaft door monitoring sensor and
substantially simplifies installation in the shaft. In addition, in the case of this method
variant the necessary monitoring lengths can be achieved by arrangement of several
monitoring segments in succession each with a respective shaft door monitoring sensor

according to the reflection principle

A particularly advantageous development of the method according to the invention
consists in constructing the shaft door monitoring sensor as a distance measuring



during an operational state in which all shaft doors should be cl osed.
Safety against the fall of a person and, in particular, against entry of an
unaut hori sed person into the |ift shaft can be substantially increased by
such a device. As soon as one of the shaft doors is 9 detected as being
nQt conpletely closed, an activation of the auxiliary |ocks takes place
before the unl ocked shaft door is opened t such an extent that a person
can go through. A further enbodi nent, which is of particular interest in
terms of safirestrymeEngiforeeamplg indhe fdre ofet lneet dstandsemassiiriog ebtwintent. aln thak case

i nstall ation lch.i [ ] haft  d itord. ]
i st ance. medet e ST BHAREEL A i BRehorfiPHo- TR0 Aty IAERSE shichBon
and/ or r enptneduntebintthelrdgidn ef enexshiaftaany, indbé sliracttonr aonainhrefleskiah surdaa; which

Wi oh = shaft PASBREB GRS te [DsheT e gt oal R Bk i e e IR e a8
| ock whi ch ity thietmalh s¢ftzstich surfdceckibpa eéédtiongsurface rwrdcreisdetesst i;da deachagicaln
operational state i.n whi

h,all shaft d ld b I d I :

oEer L 2 et et k. Pkt SO AL B 368 o008 o i
storey Conplewmﬁprosructj)éd;mtoAm_rt{ﬁ_@nswafn bkhsaa?tdbe{ ﬁ&ﬁabg]se?ft mgrr&:le’a@ly cIolsed and/or a

i sturbed. Auxiliar: cks r e sha oor els .
ol arty achabpyt E Fndt dssped Pordiedifie, o Barehes et BBE sfoien of e
cage possi blemitér. ﬁrﬁjﬂehsTn:o:c t:nebﬁctefmteenf Ihﬁme?hommﬁmnsh&éeMmmn?emtaﬁjmvamFt

to the I] ] r e way .of another s
Goor i ch 5 W6t SR Sharly TPBCkEd R BT RER(0e Yo BryBRel dfeafole
expl ai ned byreflextion eswcface® dane bacaspepaingdng Thisawnigsimant ofhiteh methad lh]asafhe}/vs

t I | ift._shaft. h | i f

door s, wher et e LM B ehloes"RBireli e WrByrehohs PR IR Bafoe SRty
an emtter toonplatelgeiosed andiogon okthewdath dbwolopiemnienos tiapdseddo tqckbgesettingobut
th haft i . {th t R ' ' itori b Fi
3 showe. & vape L 2k bP e e BRGaT fel s Enf Peatl o e e R wh
sever al shafstordpahs,sourver afi disttitbansh &f disphseds Ereedimsiont drtbel neyesseanmoottoring
b whi ch i ' j t . L d reflected
by thi's to dStEinke Evert3BmBRieid fso boadhab HLIE ek Bt P8P8 T3 om t ne
shaft interior, with two | ocking devices and two nonitoring beans, 1

0

R g 2 and g sl et B e fhodiine ik RSB ARkER, BLfal el gigbe”

shows a vi ewffictoin meesweafduringther defectoh phageotepaninstdrddrieodely reffectiveereflection
surface and/or an identification, which is ascertained therefrom, of the storey can be stored
and/or displayed. A maintenance expert can immediately recognise, from the store data or
the display, the storey at which he or she has to look for a shaft door panel which is not

completely closed or a shaft door lock which is not disposed in locking setting.

With advantage, the distance measurement is carried out in accordance with one of the
following distance measuring methods able to employed in the case of use of
electromagnetic waves:

- measurement of the transit time of individual pulses of the electromagnetic wave
forming the beam. This method known as "Time of Flight Measurement (TOF)" is
based on the fact that individual electromagnetic pulses are emitted by an emitter
and are detected - in the present application after refiection at a reflective surface -
by a receiver. The "flight time" of the individual pulses is detected by means of an
electronic circuit, from which, with consideration of the known speed of propagation
of electromagnetic waves, a distance covered by the pulse can be calculated. The
application of this principle is preferably carried out with laser light beams or - for



cl osed state and | ocking of which are nonitored by nmeans of a defl ected
beam and Fig. 9 shows a side view of the group of shaft doors according to
Fig. 8 Alift installation 1 with a lift shaft 2 and a |lift cage 3 is
illustrated schematically in Fig. 1. The lift cage is equipped with a cage
door 4, which has two cage door panels 5 vs,hi ch) for opening and cl osing,
are horizontally displaced by a door drive unit 6 nounted at the lift cage
3. The lift shaft 2 conprises three shaft doors 7, which_each have two
shaft door panel smgllertigtanssenivity faeused lirpohampnbirareshight. Hebraser peraalle @ d
by horizontal moyampp of u%@el'nsHt%estd&ﬂfdtr@%n%eﬁvé‘ e85 GRMhe g@%ﬂe@ewhhfhlgh
cage is disposed at the correspo storey, wherein the ive force

this horizontal m@éﬁ@htarﬁéﬂqdrmdsiﬁﬂ?g@tﬂwymﬁéeﬁt@Q@ﬂ@%@hedammfaﬂ%y
mechani sm fromthe cage door panels 5 to the shaft door panels 8. In the
cl osed state, the shaft door panels 8 are | ocked by neans of a shaft door
lock - not shownMeaserement ottha phass shifh drhyasgtift bleasirementifoetvarssremission and

tt tall h f t f
Cont ai ni ng-the. SIFP oot < L qutuplioTBfeRos e PRtas il e fa,
a detection phas@referblyeimthisomgasuremhet mrmcmlebflaweu&w!rel @@eramﬂgtrtearwsed
waves, preferably %ehﬁx d@éne‘rétgﬁ.“TPeegé@]e_BtTd; ofttﬁé“&s’c%% %Fetde&/ ﬁ% deldfh Béwa{eﬁr

10.1 is orlented owar a receive which 1's I'nthe region o
the shaft head anthittéiaoH recsivervdere tie réfiestion surlacenddbasedagn thei medssireraent of

interrupted in c £ r | o tiely
cl osed and/or a g%sgﬁyﬁg@rg Fﬂ\ ocl&bag\vﬁ(grji ﬁ]dﬁg rﬁ@?fe iSs'@JoSsegFRab% OH%JJ%WB[% the
setting. Em tter enitier tatig feceeén erhel@a@lengleinhiont ¢asermust shergspamdayith at least
nonitoring senso r cri I j
emtter/receiver IEh|t)er1 ?ﬁ%:al-m?etaitheaﬁ%ggﬁg{il gsm&n%w?%yp ﬁ@%b&ggtr%qg%gf gh‘%hﬁ%surement
det ecti on phase i‘QSOiLHiltOer"ﬁ Bpoedn capers thes twhafnraldodr this)mstanciemyvsahwes of
signals to the 1] I

conpl etely cl ose fftgrré}?w;? ggrh%thaa? %Eﬁa té?% &Mﬁggﬁgtﬁ%@agé |Iagaén% ﬁégleh@hgﬂg Igs 2
the | ocking sett relgtiveldaBipgrnacetbsabiiaielee andhaphakiese afrtethqwmeuetw@eeige@th@nts
in which, in the rding to program all
shaft doors nust “%Zélg %’t&g%ﬂa&@@F 1(5539 §ﬁ@H€Pr%§olﬁﬁ6e}Pl | lustrated version, the
beam 10. 3 extends in a vertical plane which Iies between the shaft doors 7
and the cagq daghoprinPointichiod stcdfridi8dhdinbRRNIARIAR YERREGIELS IR bbnaROr
threshold 14 and the cage door thresh . Since the beamin the case of
thi s enbodi AEARgEsRetf of %‘étsh‘éﬁl degtseprnsistsintbat savaral indegendesy beameusan bewsed
shaf t door s téiide LAk 86 elRfing.| Fol SxafddahaBob pdnBPalRPHE RILSHEA Nt

takes place only during the detection phase so passengers are not
irritated b§opHackehiheigiyde m@mm%%|n6p9ertﬁle§ﬂbpteonerﬁ@tb%ranﬁsweral mgchanicaily
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7 and which are so osed in connection with the shaft door panels and

the shaft dB?ﬂ“'tP@é‘kE‘dF gidente\ofi e @angihert hdNbeafh 12 30ns hand “REr regtdsra 7

i's not conmpk&fupbidng SFxRE sREMLOSr MositbRhl vEHeH .sldéekablé wﬁ‘tErm@'o‘-’r@,Qféeﬁdte:cﬂm%I@y[
| ustrates

| ocki ng positi s illustrated in detail

(7o et ar gl ihanboad USRI ShioRy o4 Rede ksen Wikiesed shafidhen pAne PO
Fig. 1, of yheckdPehaff @BoPNodks, WhechodkBs ifpatsibidoRr $eaEtlnﬁl dfﬂtlgtuml maﬂhbs to
shaft door has two shaft door panels 8 which are each fastened

respective HlﬁfSFe"}?Srijéﬁt“rEé'm gpoty . FatRea it dr thesrse o detectionsofian 'é!?'%CKgEhSBéf&

by means of dgei gdekrwatd efip lone@tshéftgjdodetré\ﬁél|of2tﬂetlﬁ’t Bag ey itFO MR ktbp can be
di spl aceabl e, wherein the erail 20 is fastened to a door su port 21

connect ed wePHINURE itRieRd ot g’i‘ré’“m?ﬂ‘éteoéﬁﬁtgev\m CrPKING. YESEFRYERPAING € Pﬁf’éét‘g%ﬁ
with Fig. lgca®betabgidedaft door nonitoring sensor 10 is denoted by 10.3. A
respective shaft door lock 22 is pivotably nounted at each of the two door
panel carriers 18. On the righthand side of Fig. 2 it is illustrated how

the shaft dearadvagtagésud @@B@dl?ﬁéﬂt dotle REHIon CRaREisR' inkBatthkhbeanl @fitteddby an
abut ment 23, which i's i nmovab ?/sconnect ed with the door support 21, when
e

t he shaft dSB‘t‘tt%éﬁéP dt?ﬂ?%te@é’ﬁ‘ﬁ @%NO(S‘F%%G'VGD@F ie@@t PP B ERARg ARIMETB ST ng
of the shaf %lﬁé}@rorpé’tﬁ‘@pt@altd?%nﬁBﬁfphsrqthat' RGkandds 128 |E&RPitwol VerficadBRARN pihE ch
is not illustrated here, in unlocked setting by the door actuating

mechani smacting fromthe Iift cage. As soon as the cage door and the shaft
door are closed, this action is cancelled and the shaft door |ock 22 tips
as a consequence of its closing weight 22.1 into its | ocking setting. In
that case the | ocking hook 22.2 of the shaft door |ock so acts on two

swi vel arms 24, which are nmounted on the non-novabl e | ocki ng abut nent and
carry one of the screens 12, that these pivot out of their basic setting -
|Ilustrated on the Ieft - to the rlght V\/mch causes a dlspl acerrent of the
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12 possibly for another reason - is not disposed in its |Iocking setting.
Since in this situation the | ocking hooks 22.2 of the shaft door |ock 22 do
not act on the swivel arns 24 carrying the screen 12, the screen remains in
its basic setting which results, w thout external action, by itself from
the swivel armarrangenent and in which it, interrupts the beam path of the
beam 10. 3. The afore-descri bed nethod thus enables nonitoring of the cl osed
state and the | ocking state of a plurality of centrally or laterally

cl osi ng si ngiselapech&alativeie thaiplatt ossraeetionpaliie folaving agktacss etXﬁ@pt?ePﬁn of
a single be w D of the described shaft door arrangenent
accordi ng tmlr—'ebg@é%téﬂg% whi ch al so the position of the beam 10 3 is

evi dent, is-illuéwe at&gre ahad QOOFBPaHFﬁSgWh@ iafe erengechwiig adaterd! tOffﬁﬁsP%ﬂiQVQfﬁlon
with a shaft doogy, [ t hy
shaft door panel s %ﬁ?@b%@ %{ggg%&a?ﬁ&aoor t?“fgcﬁl}ﬁs}rtr@%grﬁgg?émfo?ﬁd Eﬁ% i rﬁ ee

| east one beam 10y 2 dinglerskfbyoas nanitpireaggnseei.c waves able to focused

preferably a | as o) i L
preferabl y 2,5 bboleaied i B A3SEnokod b na Rl bodafb,wy Liel 3
shaft end r egi on screens.eviith gre arrarged ifiset Metative e thesadn thﬁeshﬁétaqm&SBS@?tiemaﬂtied
by the emtter 1 r f t

nmounted in the r%re}gbéﬂ#ﬂetﬁ ﬁdeétpqulhg%?ecq%tlt% { %eérﬁ%adr\;%@v\ﬁ&ét gk fltégtt@og ‘%e %eam
10.3 to the emi ttbennqrwton_ed bmslagledpeamhe beamis not int errupt ed in
consequence _of a

chart door i Ock Rtaugﬂ%@ tngf@ng%eéé&% &é‘mg@lté}%& \Afr‘tﬂ@t’te%ts%%en\%rﬁéa?geé’rﬂgﬁt%
af or e-descri bed éhrer apgemaih, yid elmsmeens wlelelmaverpoam@hademtmtdlrenorsmef eking s
desi gnated ref| e%d 3¢ BE d?:?dtc?& Ehéf‘d&ét%&&' lcQWHegmoﬁEBre& %jthaaﬁqeés‘? n@%t%pa!l}/
beans in that case |e c y a acent {0 one anot her so he senso
characteristics @ffsettfalftlnercﬁegmenbnﬁ thebiean ath poodsicad dp déflegiionoby Resingle beam
reflection pri nC'oP' sﬁétpgggrnﬁt'oﬁllterﬁgc%r{s&s ﬁddl%ﬁgle m§ﬁreﬂ‘ren§h6ﬁ Ehedgﬁém is
noni tori ng sensors accor emtter/recelver princ

subsequent draw meftsctadhy a1 mcemp@itesy Flased shafbeoatamnet w/@wy mq olcihplsseeens
no | onger made a hyplaN i

arrangemnent vers:agend Iavﬁ% th!e éétﬁ&gg &&5%‘3&095{}%&@ tle %‘ﬂ"\? ngdg%%&en%n?atnop ?ng
sensor 10 at |ea§@cqsﬁ§eda@@th¢n @H@aﬁe%lhﬁ*laﬁ Qoerop@ael%ﬁdes clgsemh gvhighe ashalfeady
wal | contai ni ng 4Recribaal éné%%r&ﬁ&eﬁtﬂ@éd béntr'o$réa@fn&{srtHm@gglbéﬂee%sltﬁtﬁm etely
cl osed shaft door panel 8 and/or by one he screens 17, which
project into the beam 10.3 when they are not prevent ed from t hat by the
respect i vel ynapeRedtil Scktariipint ofdt‘ngmétHSJf a@b&’a%e@ th8 |ﬁ\%\lﬁbrﬁ‘9vlt'ﬁeﬁédn?gieﬂectlon
Details for the arrangenent of these screens - here illustrated only.
schemat i cal Icgnsistaria Bapithg heam Af tah&hafb|doghirmenitersg senser gquinpedh dis distasce
enl arged scahedsutdnfenyii®Wuideh! afler ﬁ Hé@atrre%'s‘it&ﬂ iteedhbl Bok rﬂndﬂﬂ@nnémg{%&né h& a

upper region of one of the shaft doors | lustrated in Fig. haf t
door si m | afyiher Rgamgsiiettingdeyiss in m@leirectmteﬁ r&ﬂ@“@'&éhﬁqc&sﬁ‘@ﬁﬁ@p Pbtha"ft

respective dage fRANGheedhé beamlﬁreﬂwea@o HROE cAlRETe tﬁ@&ﬁdﬂ%&r%nﬂé@w@éﬁr@@ﬂ
by neans oférgw de rollers at a guide rail 20 to be horizont

al |
di spl aceabl & Tih@ABNG CAEYPYS (Hgormtlpn 2Boyidhe aesiteroef tt‘%“fécﬁﬂﬁ)‘ﬁ"t@ﬂﬁbéﬁﬁ path

connect ed Wichl ddarioHART bd rgéﬁ@rate'ﬂoarﬁtf\@aﬂt eblveanst &knpié, g.hta QBmTpBﬁPsng\@r&thafdr
door panels.8 there is reco a resp ective beam 1 - preferabl

| aser |i ght "b‘é%ﬁﬁe in ae'aat'tvéa@yvee%ﬁ%trvrfeactnoa*r@cﬂtﬁéeem@agmwm @eteqmaﬁast)émg.
3. The two beans are each emtted and detected by a respective shaft door
moni toring sensor 10, the sensors being installed for nonitoring the row of

shaft door PEAIING 1o HETNe' tefiBpmeRt PhliserteiRRY goeardipg o tae REOR ERENQIRY

at the ri ghtcbﬁtnalealat&maﬂjh@ck%ldwh@oﬁaﬁétsmamaéIcaﬁlbelmvat@d \Mfsrét&aswyttﬁé liind
receiver are arran at a spacing fromone another, and al so

reflection PRIl 'p%e"he a1 49 | 'BRYtONIAY CHINARIC FIOBAIS vif tsﬁaft,q?or 333n9‘r \é’thBa'Bl ot

Here, 100, RomPRAKE losd Bhafdr ad%rﬁ h&&rkloazmehpsbmet&pxsé@wtreduoetm@%@ttngf
the two door panel carriers 18. be recogni sed on the “agqtt and

of Fig 4 hoﬂ“f‘%aéW&P‘fat‘a%rst@t%fkwﬁ@hl%'cﬁi@fttq?é’rﬁjwu'cbﬁﬂéioséﬁrﬁ y ggaipptthe a

I ocki ng abutgesita Bésorv@md:th b§mbm70\é?ahyt é‘mrzﬁeh%amhbhsédﬁser@l&@rnt&thenmrstnaﬁ1
when the shaft door pa etely Closed During opening and cl osing
of the shaf tcaacb@rs%a%@tlalty 'mar@ag%w SHefb R JeyioR. 2Hs $80hap d’”SyOfttH% saafbfdoors is
actuating nmechani sm which acts fromthe |ift cage, in unlocked setting in
a manner which is not illustrated here. As soon as the cage door and the
shaft door are closed, this action is cancelled and the shaft door | ock
tips into its locking setting as a consequence of its closing weight 22.1,
shown here on the righthand side. In that case the | ocking hook 22.2 of the
shaft door Iock SO acts on two svm veI -arns 24, V\/mch are rmunted on the
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14 possibly for another reason - in its locking setting. Since in this
situation the | ocking hook 22.2 of the shaft door |ock 22 does not act on
the swivel arms 24 carrying the screen 17, the screen 17 remains in its
basic setting which results, wthout external action, by itself fromthe
swi vel arm arrangenment and in which it inberrupts t he beam path of the beam
10. 3. The automatic adoption of the screen basic setting, in which the beam
10.3 is interrupted, could in addition be secured by a suitably nounted
spring. A sdelected @ Ringf netheonfietely -dksedr ab@dtiwiiantof diom auxilianaiepspdakes place
according t i 4 i b4 d f C

evi dent, i sgﬁfﬁeﬁg? s é‘toé%é%{gnﬁlgﬁi oélar gb%‘?ﬁgé;%él%goaﬁnegﬁén}g%%ggr%é%ogrégg tﬁ't?%ah'
connection with Fig. 4 has the advantage that a beam does not, as in the
arrangement r.di [ . . :

el at ooty ALTEELSybcbliolen b AdprruatBEret TERRTSP LA BBl f e

t hreshol d, imathotihears ppacacHievedr with \a itljinsteitation owhikle is hefuippedowigh ias shafedlobor

t hat purpose.. . en.ssj.o r of, .he | r

duri ng ¢ he. B30T Dee S S 8aeniE raE0RRRrE, HAH! fes Bl At el B
reliabilitysigml$ hadehednotdly aontaiabtecatxiligry 'sckecacting anhtbe sheft Haordpanels can be

i nconpl et el e Lr |y _j.nten nd. .Qr
the ot her hiFecer R PRy AP sRER” a feiefeh ol 3nm Bod e RS
separ at e nonettoonipfejelpfcioshe ahd/bt hahaft doat lockghitibiaischa kisbosetbiodogkangedettingvignr i f
t he novenen f o) Leal Ly svnchronks | C 1 9.
5 shows. a P aciIFEE GHAhS e ne AT HAE. R ARG SRR G0 B
i n whi ch theckdds8dcisatsysteg bés thecadtzafagedibet alpemelesic8s arm obsesved helylabdhe ng
state of th r i i pgl 0.

whor oi 1 t hecg b rrsPAgl, b oy TR g UL SO Lo R, GrRBETl dotursed
door openi n§sxianyl [acks forehe ahafh doaensmnetshemidrlyf act dobyratttihe stohayl abncamedt $rethetige
door threshql | awj t recogni ' i Jpinpe =t he
hart vei T ofey e ool A BRIRANEP PRl BEnEERTAR BEftyEnE Rantnancd

t he door supgreenne? tan ghincdccess foi the difttsbatt méthettaprobiaeisi hy way bf arnéheyushdé doar |
20 fastened 4 vt r.«panel carrier 18 which carries the shaft
door panelswhagﬁﬁﬁﬁﬁpgwgﬁgwgﬁﬁﬁgd at the guide rail 20 by nmeans of the
guide rollers 19 nounted thereon, - the shaft door |ock 22 which is

pi vot abl y - ; I e j I -

ancl “car i o Bogerts bR TRRRIARER. b iAch, HieRRe e b BN ofios
whi ch are nw#lchly t he shaft door |ock 22 and which nove the screen 12 into
or out of the beam path of the central beam 10.3 depending on the setting
of the shaft door |ock 22. th. 6 shows a side view of the shaft door

ar rangenent Fictor di ngshaws yerligal sertion thyoudh alifi Fwftiwit & lifbezae et 96vatpl shaft
each shaft door panel 4§k SwRBBinttRE &Fat AbE! afe Widtotddthy msgh{sf $habf ittdd S
shaft door lock 22 by a beam 10.3. In that case the vertical beam 10.3
extends so closely belY A efHter {xa FeRRiver.de, which is opposite the closing
edge, of the closed shaft door panel 8 that it is interrupted, in the case
of an inconFJeter cl osed shaft door ganel 8, by the | ower edge 8.1 thereof
or the uppefidedge” 8. 2shews ab¥o-prRfl shatbgoemgeanframiihe shafbinterior ryi e Ipgkinghe
shaft door lock 22. TheicaneneRtsonitdhhgReshe illustrated in Fig. 6, of the
shaft doors correspond, with the exception of these differently arranged
screens 17, with the conponents explained in connection with Figs 4 and 5.
Fig. 7 showsjgtBe si desydvan 0fridal BBl Yhrdloh B sHagfitrdo m cARNAPId B SHaH e
with inproved functionality. Such is achi éved by the fact that the cl osed
setting of the shaft €HeRSE Wagieindhe shathgerss e Mebieied teneanser & bparmwhichfg
shaft and the | ocki ngesft@epPhntdifiten®] b AfRELrOSHSacélaftP $SfcRledy Wik o te
shaft door panels 8 are separately nonitored Such a nonitoring can be
realised in that, for/&%&Eple, each of the two individual beans 10.3 shown
in Fig. 4 are replaced by two parallel beans 10.3 (Fig. 7), which are
offset relatjve to one another in the direction of the plane of the draw ng
and of whi chiSofie noni shaws @ feo-peigd shaft georg saemfromrse @bﬁgmteé@@emm twvogpckings
associ ated shaft door ypan&l 2 A% dik riﬁ’é b&{ms he screen 17 arranged sonewhat
| aterally of the shaft door panel 8 ?co responding with the screen 17 in
Fig. 4). The two parallel beans 10.3 are in that case produced by two
separate shaft door nonitoring sensors, wherein the emtter/receiver
principle or the reflection principle can cone into use. Another
possibility of realisation of the stated separate nonitoring results from
the fact that the | ocking state of the shaft door |ocks 22, as illustrated
in Fig. 2, is nonitored by a central beam 10.3 detecting one of the two
screens 12 and the closed state of the shaft door panels is nonitored by
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The advantages of the separate nonitoring of the closed state and | ocking
state are to be seen in the fact that different reactions to a detected
fault state can be derived therefrom 16 For exanple, the noving lift
cage can, on occurrence of a locking fault, still nove on to the next
storey, mhereas in the case of detection qé an opened shaft door an
energency stop is generated. However, if, for exanple, two beans nonitoring
the | ocks and a beam nonitoring the cl osed setting of all shaft door ganels

on the | eft FigsdSsh aed &i gnalshewrsdecyiews f dke shipft |d§9r8awhmhc¢r6§@&tr§ie&t'@
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cl osed a detection error nust be present and that travel to the next
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programed a plurality of different sig nbi nations. Particul arl
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fol | owi ng, the position of {hey % BRQR eI S causi ng the faul t signal s can
additional |y be detected It can e recogni sed without difficulty fromthe
previous descriptions and Figs. 1 to 7 that through use of shaft door
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conpl etely closed or a screen associated with a shaft door |ock which is
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store this information on mai nt enance Rersonne transmt it to a
mai nt enance astigting mesayem dom ﬁhgéag@ deer redels\Biodhe shasheeas Manels Bacoust i ¢
alarmsignal in the region of the shaft door concerned. In the case of a
shaft door panel which is closed, but not correctly |ocked, it is also
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for distancemagdpaBidketine di stance between a shaft door nonitoring
system and a shaft door panel which is not conpletely closed or a screen
associated with a shaft door | ock which is not disposed in |ocking setting
can be detected. The beamenmtted by an emtter of a shaft door nonitoring
sensor is in that case not sinply interrupted by the screens and/or the

| ower or upper edges of the shaft door panels, but reflected to a receiver.
Screens and | ower or upper edges are for this purpose equi pped at suitable
| ocations with reflectors or coated with reflective material. In that case
t he shaft door rmnltorl ng sensor can, for exarrpl e due to the tran5|t tinme
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19 Reference Nuneral List 123 4567 8 10 11 12 13 14 15 17 18 19 20 21
22 23 24 |lift installation lift shaft |lift cage cage door cage door panel
door drive unit shaft door shaft door panel 8.1 | ower edge 8.2 upper edge
8.3 shaft door panel at |efthand side 8.4 shaft door panel at righthand
si.de shaft door nonitoring sensor 10.1 emjtter 10.2 receiver 10.3 beam
reflection surface screen main reflection surface shaft door threshold cage
door threshold screen 17.1 screen at |lefthand side 17.2 screen at righthand
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door threshold 14 and the cage door threshold 15. Since the beam in the case of this
embodiment of the method extends in vertical direction between the shaft doors and the
cage door, it is of advantage if the beam emission takes place only during the detection
phase so that passengers are not irritated by the beam, which is possibly visible. The
beam 10.3 is influenced by screens 12 which are associated with each of the shaft doors 7
and which are so disposed in connection with the shaft door panels and the shaft door
locks that they interrupt the beam 10.3 if the shaft door 7 is not completely closed and/or a

shaft door lock is not disposed in the locking position, as is illustrated in detail in Fig. 2.

Fig. 2 illustrates (to enlarged scale and schematically) the view A, which is identified in Fig.
1, of the upper region of one of the shaft doors 7 in Fig. 1. This shaft door has two shaft
door panels 8 which are each fastened to a respective door panel carrier 18. These door
panel carriers 18 are guided by means of guide rollers 19 at a guide rail 20 to be
horizontally displaceable, wherein the guide rail 20 is fastened to a door support 21
connected with the door frame. The beam, which is described in connection with Fig. 1, of
the shaft door monitoring sensor 10 is denoted by 10.3. A respective shaft door lock 22 is
pivotably mounted at each of the two door panel catriers 18.

On the righthand side of Fig. 2 it is illustrated how the shaft door lock 22 locks the door
panel carrier 18 with a locking abutment 23, which is immovably connected with the door
support 21, when the shaft door panel 8 is completely closed. During the opening and
closing of the shaft door panel 8 the shaft door lock 22 is kept, in a manner which is not
illustrated here, in unlocked setting by the door actuating mechanism acting from the lift
cage. As soon as the cage door and the shaft door are closed, this action is cancelled and
the shaft door lock 22 tips as a consequence of its closing weight 22.1 into its locking
setting. In that case the locking hook 22.2 of the shaft door lock so acts on two swivel
arms 24, which are mounted on the non-movable locking abutment and carry one of the
screens 12, that these pivot out of their basic setting - illustrated on the left - to the right
which causes a displacement of the screen 12 to the right and thus out of the beam path of
the beam 10.3.

On the lefthand side of Fig. 2 there is illustrated a shaft door panel 8 which is not
completely closed (door gap 25) and the shaft door lock 22 of which consequently -



30 shaft wall 31 door opening 32 beam defl ecting device 21 Patent C ains
1. Method of nonitoring shaft doors (7) of a lift installation with a lift
shaft (2) and a lift cage (3) vertically novable al ong one shaft wall (30),
wherein the shaft wall (30) has several shaft doors (7) each with at |east
one horizontally displaceable shaft door pgnel (8), wherein when the |ift
cage (3) stops at a storey at |east one shaft door panel (8) of the shaft
door (7) respectively opposite the lift cage is opened and ¢l osed

cor r espondi rnysela@efoaamtﬁ%arﬁeﬁor( 5, ”%‘F@P@F?Pg tiks HOF‘I"PQ SRENG 1SHiSedR “@'i Sjtation
conpri ses a th fdekBgHobRe 202 HEEhdithdoomMMERMENAS néf act BE thd §liveiaams(CR) oantyhr@

cage door panel (5) and thus the respectively correspondi ng shaft door
panel (8) arteeé@fﬁ@aamtéa scregl r@m@néiwt%b%ﬁl%%eéw\%\@bl@h FRYUBS. w%euts%wm‘cﬁfapn
panel (8) I SRt theDitdi érﬁaaﬂan@@ﬁeﬁpaﬁ@mtdv%ﬁIIMn@ﬁhF@Qhéfaa&ﬁq rSH?I%f the
noni t ori ng s nsor emtting el ectromagneti c waves, characterised in that at
| east duri ndegpetd-Bi c detecti on phases a beam (10.3) in the form of

el ectromagnetic waves and extending over several storeys is emtted by an
emtter (10.1 ), which is mounted in the lift shaft, of the shaft door

moni tori ng sEsPrerdeacriperi Medagethut paaPey menitaied Qkihe(clapeg)stae angethe fegking
door moni t ordig FeNBRFakl8) cetfiy & Matblily RRAMY dRgloahe, 366 BB8AbrSAulilRhel
when one of the shaft door Pane is"not conpletely closed and/or

shaft door |%eR dogmwithsthgdeing @Ml ocki ng state the beamis

i nfluenced in such a manner that it is recogni sed by the receiver (10. 2) of
t he shaft door nonitoring sensor (h60) that one of the shaft doors (7)

not conpl et e §ide Visveld cAHg dascrikad shaltidear arfpnrgesiant aesasding o iged.ifiain waich also
si gnal | ed bwhéees.ﬁm&tthgvaeémm@ry 5 QYiaBE:, KEMEMatddliR)Fid & the lift control. 2.
Met hod according to claim 1, characterised in that a [ift cage (3) disposed
in nmotion is stopped) and/or optical and/or acoustic alarm signals can be

activated ongigts jhaastsHNg fft (E&ﬁlla?&:ﬁrvﬁ%sa sHu¥t ddae rr{dnftBrlr?%O{Enrserl 10MRBRA m%.tors

shaft door nonitoring sensor (10) during 1ts operatio state, In
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whi ch is not disposed ocmg‘ setting . Method according to claim1
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Met hod according to claim 3, characterised in that ght fromth
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used for theyesn tstrﬁsludtwmthee@g*r@n of tRE oppodfitdast eReEPHAIHIEh fPe&Behdbedih 3D
1 to 4, characterised that at |east during the detection phases the beam

(10.3) is enPithegmyer 19 %Wﬁ?f?éﬁs (fmbqany '§ Rot! f@rramegdmcsﬁsweaw gk shaft door
(10.2) nount®mheps wHigh @lr&ﬁ%ﬂﬁ\gle‘tﬁm%aﬁgé‘d ahdit arstug ddoe Ik iR thdt kidpobdd ins
detected by the recel ver (10.2) et her the beam (10.3) reaches the

recei ver (ldo%'”gb?e f@-i nterrupted as a consequence of a shaft door panel
(8) which is not conpletely closed or a shaft door |ock (22) which is not

di sposed in ng,se . 6. M d according to, one of clalns

Charact or | Solfe Flofasecbed Biatdamin AoTAE! dereiish 41 BEKOR SHA DS HRISTI%)
is enitted bgfediopprhtigle iokAe Tollowiry. tE@ut@draﬂ‘dte‘ﬂéct@& b%aﬁ‘@ﬁh@ﬁétldé@efﬂﬂrdlo"s@%
(11) which is nDu ted at Eh di,stance of several stoF s therefrom and

which is or |%qiﬁ"'€8 OPnEROtNG, 533t e RPNseamareeHstios o shafi dar apnitgring sensors

receiver (10ao%brd|rrgst@hﬂnéa(ﬂeﬂel@tlém@rihﬁglbowb%farﬂlbﬁy @Bﬂréé;ﬁbhd(\ﬂqﬂw 1aose\/\6|regﬁafﬂ1 dbdr
is detected b%‘l‘ he receiver g t ed reaches

beam
the recei verMPN'®rdy BFNSPE A7 %rF‘V"Qpfoedh%serﬁ‘tt%%g‘éﬁrel?é‘BC‘B'P a ghﬁfet sHBgRauent
panel (8) whirgRings, tﬂ@ﬁef&@nmhm{cﬁbrybém‘éadh@tw@pﬁdf@méscéqw(ohg@kméaehnm §4thi S
not disposed in |ocking state. 7. Method according to one of clains 1 to 4,
char act er i s&bst FW%‘P\'&Y"E‘? ?%‘BﬁSW| ng the detection phase the beam (10. 3)
is emtted by an emtter (10.1 ) in the direction of a main reflection
surface (13) which is nounted at a distance of several storeys therefrom

that the bedme afrargeseqniyerRPn: Mhishnaishowein Eigk Pofl @ shal dopn mpnigeringysepsor

reflection 51U§tﬂ§§st(o$\e]4ase$ ht Belhn 1941 SollexREtiseAbSy thrétshahh@aub&mlmﬁg mesrca@tse
of a shaft door panel (8) ich is not conp Ietelgéclosed and/ or a shaft

door |ock (239Prswhitha 'tl'%'%fuﬁﬁ%%é%wcpmpl%kpﬁﬁe baft Aepr napeld pedar Ripne of
(10.2) present in the region of the emtter (10.1 ), and that the shaft
door nonitoring sensor (10) with emtter (10.1 ) and receiver (10.2) is so
constructed that the distance covered by the beam (10.3) on its path from
the emtter (10.1 ) by way of one of the reflection surfaces (13, 8.1, 8.2,
17) back to the receiver (10.2) can be ascertained and signalled to the
lift control. 8 Method according to claim 7, characterised in that as soon



ascertai ned di stance covered by the beam (10.3) is shorter than the path
fromthe emtter (10.1 ) to the nmain reflection surface (13) and back to
the receiver (10.2) a shaft door panel (8) which is not conpletely closed
and/ or a shaft door |ock (22) which is not disposed in |ocking setting is
or. are signalled by the shaft door rmnitorli' ng sensor (10) or by a
downstream eval uating device to the lift control, wherein when such a
situation occurs 23 during an operational state in which all shaft doors
(7) shoul d the ssressed 7Tawhich pexed inthhalpearane s whenthey preshlpiesawddTom ket bhg
reflection / ; 'dﬂ{gi i LOR; i IhSki tal i

t herefrom gg{e%gsg? gg’ef/gsg ?’(%tr?:d ICthéc%oEgé%lggﬁqpé(ﬁiégf @) !'o;élgﬁggfg {tlgg't g%& i?gs I)?rr tg?e
stored and/ efrangrieritcédness. scraangodese dstinted anty eshemativalyr- @e eplinestiertheed
in that thefcﬂlkﬁ;h%ﬂﬁ? govered by the reflective beam (10.3) is ascertained
with use of one &f The foll owing nethods: - measurenent of the transit time
of individual pulses of the electromgnetic wave form ng the beam (10. 3)
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Measur enment i t f i LRAE, :
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moni t ori ng {Thesestedrtpagebsasrigrs )18 and guided by mgamstof doisie rplarelat a @8ideanait 28 haabe
door | ocks J d.j ent: ) I =
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are noni t or ednMastashwitiel éret fgordtaname Tartbe eft and the Nghtid dhenbwo sbigthdoeropaneds &f
t he precedi | aj : j L.t e d
m ther (10T 1oteBonjEe SFbeldchluedin 078 - Brofafl (o Qoo R bLARE eifay
(10.2) wi t hexpleinad|ip connegtion evitht Figné dnsahigd 8f | Ele iwe) bdewis case (@8 endifted] ah
the lift sh r&u i > opdi it L h i S
of several CriSpioy SMspRcHRl sk nirRBRT CH£IBORE Dol b el SRk
di fferent pownitpangsthefrow b sihast doas panels dhthetliftehet sespectivebnat thwtsftband side anéam

can be infl h e HeBh WS - I i d
andl r by sclrég[e}%gﬁg(%?ﬁl%é'mqﬁgﬁ'@ﬁ%@m t o%ﬁ%‘qﬁ%@%gﬁ@{eg?gﬁﬁﬁh%elf%ﬁ?ng
state of tharengdd atddepadingciem @@g)anothies ansigalen heofeflliegtioorripsint, es desgieddns

det ect ed bycBr‘?Wec%ﬁthﬁd.‘ 3l.faaged at the said different positions. 12.
Met hod according to one of the preceding clains, characterised in that if,

during an operational state in which all shaft doors (7) should be closed,
an i nconpl eigly t6b 085 ®&hpective shaft door lock 22 is pivotably mounted at each of the two door

panel carriers 18. It can be recognised on the nghthand side of Fig 4 how the shaft door
lock 22 locks the door panel carrier 18 with a locking abutment 23, which is immovably
connected with the door support 21, when the shaft door panel 8 is completely closed
During opening and closing of the shaft door panel 8 the shaft door lock 22 is held by the
door actuating mechanism, which acts from the lift cage, in uniocked setting in a manner
which is not illustrated here. As soon as the cage door and the shaft door are closed, this
action is cancelled and the shaft door fock tips into its locking setting as a consequence of
its closing weight 22.1, shown here on the righthand side. In that case the locking hook
22.2 of the shaft door lock so acts on two swivel arms 24, which are mounted on the
immovable locking abutment 23 and carry one of the screens 17, that these are pivoted to
the left out of their basic setting - recognisable on the lefthand side - which causes a
displacement of the screen to the left and thus out of the beam path of the beam 10.3.

The lefthand side of Fig. 4 in turn shows a shaft door panel 8 which is not compietely
closed (door gap 25) and the shaft door lock 22 of which accordingly not disposed -



shaft door panel (8) is signalled, renotely controllable auxiliary |ocks
acting on the shaft door panels (8) can be activated. 24 13. Met hod
according to one of the preceding clains, characterised in that in [ift
installations) which are equi pped with a shaft door nonitoring sensor (10)
with distance recognition, optical and/or gcoustic alarm signals and/oor
renotely controll able aUX|I|ary | ocks acting on the shaft door panels can
be activated exc|usiv at t hat st in respect of the s 0Qrs (7
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approximately in the centre of the door openings and in the gap between the shaft door
thresholds and the cage door threshold.

The foliowing components can be recognised in Fig. 5:

- the shaft wall 30, which contains the shaft doors 7, with the door opening,

- the door support 21, which is fixed to the shaft wall, with the guide rail 20 fastened
thereto,
the door panel carrier 18 which carries the shaft door paneis 8 and which is guided
at the guide rail 20 by means of the guide rollers 19 mounted thereon,
the shaft door lock 22 which is pivotably mounted at the door panel carrier 18 and
which focks the door panel carrier 18 with the locking abutment 23,



U& ()-"10% U& ()-f"10% U& ()-f 10% U& ()- 10B 10B

10B8" 109B& () - g7" 849995: D; dEbCL09% "10% U& ()-L!"10% U& ()- 10% U& ()-"10%
U& ()-s"10% U& ()-s"10% U& ()- @; ; F<<<<=dEbC10% | 110% U& ()-."10%

U& ()-f."10% & ()-f-"10% U& ()-+"10% U& ()- & "10%

U& () - S=H?1 2J?2K?L??: @®CL0% "10%| & ()- ~10%4| & ()-f 10%| & ()-  10%4| & ()-

- the swivel arms 24 which are moved by the shaft door lock 22 and which move the
screen 12 into or out of the beam path of the central beam 10.3 depending on the
setting of the shaft door lock 22.

Fig. 6 shows a side view of the shaft door arrangement according to Fig. 4 (view E) in
which the closed setting of each shaft door panel 8 is monitored jointly with the locking
state of its shaft door lock 22 by a beam 10.3. In that case the vertical beam 10.3 extends
so0 closely behind the narrow side, which is opposite the closing edge, of the closed shaft
door panel 8 that it is interrupted, in the case of an incompletely closed shaft door panel 8,
by the lower edge 8.1 thereof or the upper edge 8.2 thereof and/or by the screen 17 not
retracted by the shaft door lock 22. The components, which are illustrated in Fig. 6, of the
shaft doors correspond, with the exception of these differently arranged screens 17, with
the components explained in connection with Figs 4 and 5.

Fig. 7 shows the side view of a variant of the shaft door monitoring system with improved
functionality. Such is achieved by the fact that the closed setting of the shaft door panels
arranged one above the other in the lift shaft and the locking state of the shaft door locks
22 associated with the shaft door paneis 8 are separately monitored Such a monitoring
can be realised in that, for example, each of the two individual beams 10.3 shown in Fig. 4
are replaced by two parallel beams 10.3 (Fig. 7), which are offset relative to one another in
the direction of the plane of the drawing and of which one monitors the lower edge 8.1 or
the upper edge 8.2 of the associated shaft door panel 8 and the other the screen 17
arranged somewhat laterally of the shaft door panel 8 (corresponding with the screen 17 in
Fig. 4). The two parallel beams 10.3 are in that case produced by two separate shaft door
monitoring sensors, wherein the emitter/receiver principle or the reflection principle can

come into use.

Another possibility of realisation of the stated separate monitoring results from the fact that
the locking state of the shaft door locks 22, as iflustrated in Fig. 2, is monitored by a central
beam 10.3 detecting one of the two screens 12 and the closed state of the shaft door
panels is monitored by two beams 10.3 arranged in correspondence with Fig. 4. The side
view shown in Fig. 7 is also applicable to this possibility of realisation.

The advantages of the separate monitoring of the closed state and locking state are to be
seen in the fact that different reactions to a detected fault state can be derived therefrom.
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For example, the moving lift cage can, on occurrence of a locking fault, still move on to the
next storey, whereas in the case of detection of an opened shaft door an emergency stop
is generated. However, if, for example, two beams monitoring the locks and a beam
monitoring the closed setting of all shaft door panels on the lefthand side signal correct
states, whilst an unclosed state is reported for the shaft door panel on the righthand side, it
could be concluded therefrom that in the case of the shaft door reported as not closed a
detection error must be present and that travel to the next destination storey can be
continued. Respectively adapted reactions can be programmed for a plurality of different

signal combinations.

Particularly efficient reactions to fault signals can be derived if, as described in the
following, the position of the components causing the fault signals can additionally be
detected It can be recognised without difficulty from the previous descriptions and Figs. 1
to 7 that through use of shaft door monitoring sensors constructed for distance
measurement the distance between a shaft door monitoring system and a shaft door panel
which is not completely closed or a screen associated with a shaft door lock which is not
disposed in locking setting can be detected. The beam emitted by an emitter of a shaft
door monitoring sensor is in that case not simply interrupted by the screens and/or the
lower or upper edges of the shaft door panels, but reflected to a receiver. Screens and
lower or upper edges are for this purpose equipped at suitable locations with reflectors or
coated with reflective material. In that case the shaft door monitoring sensor can, for
example due to the transit time of individual light pulses or the phase position of the laser
light detected at the recelver, ascertain the distance covered by the beam. The lift control
can determine from the measured distance the storey at which a fault state exists and
store this information on behalf of maintenance personnel, transmit it to a maintenance
centre and/or utilise it to activate an optical or acoustic alarm signal in the region of the
shaft door concerned. In the case of a shaft door panel which is closed, but not correctly
locked, it is also possible to start a program in which, after all passengers have left the lift
cage, the lift cage is moved in creeping motion to the fault-affected storey where it is
sought, by opening and closing cage and shaft doors, to eliminate the locking fault.

Fig. 8 and Fig. 9 schematically show a group of shaft doors which are arranged one above
the other and the closed state and locking state of which are monitored by means of a
multiply deflected beam 10.3. Fig. 9 in that case illustrates a view F, from the right, on the
stated group of shaft doors.
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10BB@LOYBE' (sknéds- 1000@PM9RBfacent to the shaft door panels 8.3 of the lefthand side. After running
through a first vertical segment 10.3.1 of its beam path it is deflected above the uppermost
shaft door of the monitored group by a first beam deflecting device 32.1 to the right
towards a second beam deflecting device 32.2. By this the beam is redeflected by 90° so
that this runs, laterally adjacent to the shaft door panels 8.4 at the righthand side, through
a second vertical segment 10.3.2 in downward direction and is incident on a third beam
deflecting device 32.3 This deflects the beam 10.3 through 180°, wherein at the same
time a displacement of the beam through a specific distance X in direction towards the
shaft wall is to be carried out, as is recognisable in Fig. 9. Subsequently, the beam runs in
a third vertical section 10.3.3 back up to the beam deflecting device 32.2, which diverts it
through 90° to the left (in Fig. 8) relative to the beam deflection direction 32.1. Here the
beam is diverted a final time through 90°, whereafter it covers a fourth vertical segment
10.3.4 and is finally detected by a receiver 10.2 of the shaft door monitoring sensor 10. In
the region of its vertical segments the beam can be influenced by incompletely closed
shaft door panels or by screens 17 which are not retracted by their associated shaft door
focks. The shaft door panels 8.3 at the lefthand side can influence the vertical segment
10.3.1 of the beam 10.3 and the shaft door panels 8.4 at the righthand side can influence
the vertical segment 10.3.2 of the beam 10.3. The screens 17.1 at the lefthand side can
influence the vertical segment 10 3.4 of the beam 10.3 and the screens 17.2 at the
righthand side can influence the vertical segment 10.3.3 of the beam 10.3.

Mirrors and/or suitable optical prisms can be used as beam deflecting devices 32.1, 32.2,
32.3 and 32.4.

If a shaft door monitoring sensor 10 with distance measurement is used for monitoring the
shaft doors, then in the case of disturbance it can be recognised by the described method
with the beam course initially detecting the shaft door panels whether one of the shaft door
panels 8.3, 8.4 is not completely closed whether only one of the shaft door locks
determining the setting of the screens 17.1, 17.2 is not disposed in its locking setting. Due
to this distinction, the already mentioned situation-adapted reactions can be triggered even
in the case of this shaft door monitoring equipment having only a single beam.
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The mode and manner in which the action of the shaft door setting and/or the shaft door
fock setting on the beams is realised can vary almost without limits. For example, the
shaft door lock sefting can be transmitted directly or by way of couplings and linkages to
the position of screens or reflective surfaces in the form of flaps, slides, etc., so that these
can influence the beams extending in suitable zones in the vicinity of the shaft doors.
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Reference Numeral List

lift installation
lift shaft

lift cage

cage door

cage door panel
door drive unit
shaft door

o ~N O o A W N

shaft door panel

8.1 lower edge

8.2 upper edge

8.3  shaft door panel at lefthand side
8.4 shaft door panel at righthand side
10 shaft door monitoring sensor

10.1  emitter
10.2 receiver
10.3 beam

11 reflection surface

12 screen
13 main reflection surface
14 shaft door threshold
16 cage door threshold
17 screen
17.1 screen at lefthand side
17.2 screen at righthand side
18 door panel carrier
19 guide roller
20 guide rail
21 door support
22 shaft door lock
22.1 closing weight
22.2 locking hook
23 locking abutment

24 swivel arm
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25 door gap
30 shaft wall

31 door opening
32 beam deflecting device
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Patent Claims

1. Method of monitering shaft doors (7) of a lift installation with a lift shaft (2) and a lift
cage (3) vertically movable along one shaft wall (30), wherein the shaft wall (30) has
several shaft doors (7) each with at least one horizontally displaceable shaft door panel
(8), wherein when the lift cage (3) stops at a storey at least one shaft door panel (8) of the
shaft door (7) respectively opposite the lift cage is opened and closed by a corresponding
cage door panel (5), wherein the lift installation (1) comprises a lift control by which the
movements of the lift cage (3), the cage door panel (5) and thus the respectively
corresponding shaft door panel (8) are controlled, and wherein a closed setting of the shaft
door panel (8) is monitored by at least ohe contactlessly-acting shaft door monitoring
sensor emitting electromagnetic waves, characterised in that at least during specific
detection phases a beam (10.3) in the form of electromagnetic waves and extending over
several storeys is emitted by an emitter (10.1), which is mounted in the lift shaft, of the
shaft door monitoring sensor (10) and is detected by a receiver (10.2) of the shaft door
monitoring sensor (10), wherein the beam (10.3) is arranged so that when one of the shaft
door panels (8) is not completely closed and/or a shaft door lock (22) is not disposed in
locking state the beam is influenced in such a manner that it is recognised by the receiver
(10.2) of the shaft door monitoring sensor (10) that one of the shaft doors (7) is not
completely closed and/or not locked, wherein this information is signalled by the shaft door
monitoring sensor (10) to the lift control.

2. Method according to claim 1, characterised in that a fift cage (3) disposed in motion
is stopped, and/or optical and/or acoustic alarm signals can be activated on at least one of
the storeys, by the lift control when the shaft door monitoring sensor (10) during its
operational state, in which all shaft doors (7) should be completely closed and locked,
signals a shaft door panel (8) which is not completely locked and/or a shaft door lock (22)
which is not disposed in locking setting.

3. Method according to claim 1 or 2, characterised in that a focussed beam of
incoherent light waves or a laser light beam of coherent light waves is used as the beam
(10.3).

4, Method according to claim 3, characterised in that light from the wavelength ranges
of ultraviolet light, visible light or infrared light is used for the emitted light beam.
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5. Method according to one of claims 1 to 4, characterised in that at least during the
detection phases the beam (10.3) is emitted by an emitter (10.1) in the direction of a
receiver (10.2) mounted at the distance of several storeys therefrom and that it is detected
by the receiver (10.2) whether the beam (10.3) reaches the receiver (10.2) or is interrupted
as a consequence of a shaft door panel (8) which is not completely closed or a shaft door

lock (22) which is not disposed in locking setting.

6. Method according to one of claims 1 to 4, characterised in that at least during the
detection phases the beam (10.3) is emitted by an emitter (10.1) in the direction of a
reflection surface (11) which is mounted at the distance of several storeys therefrom and
which is oriented so that an arriving beam (10.3) is reflected to a receiver (10.2) installed in
the region of the emitter (10.1), wherein it is detected by the receiver (10.2) whether the
emitted beam (10.3) reaches the receiver (10.2) or is interrupted as a consequence of a
shaft door panel (8) which is not completely closed or a shaft door lock (22) which is not
disposed in locking state.

7. Method according to one of claims 1 to 4, characterised in that at least during the
detection phase the beam (10.3) is emitted by an emitter (10.1) in the direction of a main
reflection surface (13) which is mounted at a distance of several storeys therefrom, that
the beam is reflected by this main reflection surface (13) or by a reflection surface (8.1,
8.2, 17), which projects into the beam in the case of a shaft door panel (8) which is not
completely closed and/or a shaft door lock (22) which is not disposed in locking setting, to
a receiver (10.2) present in the region of the emitter (10.1), and that the shaft door
monitoring sensor (10) with emitter (10.1) and receiver (10.2) is so constructed that the
distance covered by the beam (10.3) on its path from the emitter (10.1) by way of one of
the reflection surfaces (13, 8.1, 8.2, 17) back to the receiver (10.2) can be ascertained and
signalled to the lift control.

8. Method according to claim 7, characterised in that as soon and so long as the
ascertained distance covered by the beam (10.3) is shorter than the path from the emitter
(10.1) to the ;nain reflection surface (13) and back to the receiver (10.2) a shaft door panel
(8) which is not completely closed and/or a shaft door lock (22) which is not disposed in
locking setting is or are signalled by the shaft door monitoring sensor (10) or by a

downstream evaluating device to the lift control, wherein when such a situation occurs
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distance to the instantaneously acting reflection surface and/or an identification, which is
ascertained therefrom, of the storey from which the beam (10.3) is reflected is or are

stored and/or indicated.

9. Method according to claim 7 or 8, characterised in that the distance covered by the

reflective beam (10.3) is ascertained with use of one of the following methods:

- measurement of the transit time of individual pulses of the electromagnetic wave
forming the beam (10.3) (Time of Flight Measurement)

- measurement of the shift, which occurs between emission and reception, of the
phase position of the coherently emitied electromagnetic waves forming the beam
(10.3) (Phase Shift Measurement).

10. Method according to one of the preceding claims, characterised in that a plurality of

independent beams (10.3) is used for monitoring the shaft doors (7), wherein

- shaft door panels (8) and shaft door locks (22) are monitored independently of one
another or

- the shaft door panels (8) and/or the shaft door locks (22) of multi-panel shaft doors
are monitored independently of one another.

11. Method according to one of the preceding claims, characterised in that a beam
(10.3) emitted by an emitter (10.1) is so deflected in the lift shaft en route to a receiver
(10.2) with the help of at least ocne beam deflecting device (33) fixed in the lift shaft (2) that
a vertical distance corresponding with the heights of several storeys is transmitted by the
beam (10.3} several times to different positions of the horizontal shaft cross-section,
wherein the beam can be influenced by shaft door panels (8) which are not completely
closed and/or by screens (12; 17) which are positioned in dependence on the locking state
of the shaft door locks (22), the regions of which panels or screens detected by the beam
being arranged at the said different positions.

12. Method according to one of the preceding claims, characterised in that if, during an
operational state in which all shaft doors (7) should be closed, an incompletely closed
shaft door panel (8) is signalled, remotely controllable auxiliary locks acting on the shaft
door panels (8) can be activated.
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13. Method according to one of the preceding claims, characterised in that in lift
installations, which are equipped with a shaft door monitoring sensor (10) with distance
recognition, optical and/or acoustic alarm signals and/or remotely controllable auxiliary
locks acting on the shaft door panels can be activated exclusively at that storey in respect
of the shaft doors (7) of which, during an operational state in which all shaft doors should
be closed and locked, a shaft door panel (8) which is not completely closed and/or a shaft
door lock (22) which is not disposed in locking setting is or are detected.



