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operating the safety mechanismin accordance with the invention. The

el evator cars, as well as the elevator shaft of el evator systens which neet
nodern 10 safety requirenents are customarily provided with automatically
operabl e sliding doors. Depending on the size of the door opening, these
can be single- or nulti panel individual sliding doors, or centrally
openi ng doubl e sliding doors. In various elevator systens, the different
door types can al so be conbined with each other. Wile the closing process
of automatic sliding door SAFER¥DHVICEROR EhEFATORBPOGRSDbI ens, since
dosing force limters 15 are nostly provided, a large potential for
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the skin i ﬁNithlzﬂﬁlhvfﬁinyl slilixggedodybi Hetdiae adéidiongikadmldgous crushing edges between
the surface of the respective door panel and the front edge of the further panel element
20  adjoining it in the direction of the door jamb.

The sliding doors of the known elevator systems pose a definite risk that an object leaning
against the sliding door, or even a part of a body of a person leaning against the sliding
- door, will be taken along by the automatically opening sliding door and be pinched. In
25  connection with children in particular there is the chance that, because of a certain play
instinct, they press their palms against the door panel. In connection with doors of
-chromium steel, such as were mainly used as sliding doors of elevators in the past, this
hardly posed a danger because of the low coefficient of friction. However, glass sliding
doors have been increasingly employed in connection with elevators in the last few years.
30  Because of the unobstructed view of the operation of the elevator from the outside, sliding
glass doors have a magical attraction for people, and particularly children. But the
coefficient of friction between glass and the skin is relatively large. Moisture, for example
sweat, on the skin additionally increases the adhesion of the skin to the glass surface.
Because of this, the hand can be pulled along with the opening glass door and can be
35  pinched at the crushing edge This can lead to injury when it is attempted to reiease the
hand.
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Therefore an object may be to remove the disadvantages of the elevator systems of the
prior art. It is intended to create the prerequisites for making elevator systems with
automatically operable sliding doors safe in such a way that a risk of injuries to the public
has been removed to a great extent, even when using sliding glass doors. In the course of
this it is intended to prevent objects from being pinched at the crushing edges of sliding
doors, or that people sustain injuries to their limbs, in particular their hands, because they
are taken along by the opening sliding door and pinched. In the course of this, the normal
operation of the sliding door should not be disturbed, and an unintentional or also
intentional triggering of the safety mechanism in particular should be prevented. The
safety mechanism should be suitable for simple retroactive installation. Unintentional or
intentional damage to the safety mechanism should be prevented, and acts of vandalism

should not be provoked at all.
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present invention, there is provided a safety nechanismfor el evator
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crushi ng degtorizat suek haw: & ldash ong slidiag dasrdwhicH @oautomatically operable by means
of a drive mechanism, preferably arranged on the elevator car, and wherein at least one
detector device is provided on each sliding door, which is arranged in the area of a
crushing edge between a sliding door and a door jamb, and/or between two adjoining
sliding door panels and which, as a function of the status of the monitored areas, generates
a door release signal or interrupts the drive mechanism for opening the sliding door,
characterized in that the monitoring of the crushing edge between a sliding door and a door
jamb, and/or between two adjoining sliding door panels is accomplished with the aid of
contactlessly operating detection devices, that the signals from the detector devices at the
sliding doors of the elevator shaft are wirelessly transmitted and received as a function of
the position of the elevator car, and wherein only the signals from the detector device of the
sliding door of the elevator shaft are respectively considered, which is intended to be

automatically opened next together with the sliding door of the elevator car. Preferred

embodiment variations and/or further developments of the invention are the subject of the
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detector devices at the remaining elevator shaft doors may be prevented, and it may be
assured that no object in the monitored area of the detector device at another sliding door
on a different floor prevents the opening of the sliding doors next to be opened. The
logical linkage may be provided very simply even with a large number of detector devices,
since it always only relates to the detector devices at the elevator car and the elevator shaft
door to be opened. Since the detector device generates the release signal at the passive
elevator shaft door to be opened, and since the elevator shaft door can only be opened
together with the elevator car door, dangerous malfunctions are prevented. The total
structore of the safety mechanism is simple and comprehensible. The required installation
outlay is comparatively low. This is of particular advantage in connection with retrofitting

existing elevator systems.
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the position of the elevator car. Sincé push buttons for calling for the

el evat or siding dapeofdhe eleeptet canyway at each el evator shaft door, this type of
operating the detector device does not require particularly elaborate
additional wiring. In another enbodi nent, the detector devices at the
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elevator car. This may take place via the machine control, for example, which continuously
monitors the position of the elevator car. Since push buttons for calling for the elevator car
are arranged anyway at each elevator shaft door, this type of operating the detector device

does not require particularly elaborate additional wiring,

In another embodiment, the detector devices at the elevator shaft doors may be activated by
signals transmitted by the detector device at the sliding door of the elevator car. This
solution represents a particularly dependable variation of the logical linkage of the signals
from the detector device of the sliding doors of the elevator car and the elevator shaft door
to be opened. In a further development of this activation principle it may be possible to
provide that the energy supply of the detector devices at the sliding doors of the elevator
shaft takes place via the detector device of the sliding door of the incoming elevator car. It
may be assured by means of this that the detector devices at the sliding doors of the elevator

shaft can only be activated if the elevator car is within the receiving range of the detector



to be opened. In a further devel opnent of this activation principle it may
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The signals provided by the detector device at the sliding doors of the elevator shaft
may provide information regarding one of the following three states: no object in the
monitored area detected, object detected, no elevator shaft sensor signal. The last one
of the three states is advantageously used for the actual error protection of the sensor
device. This is distinguished in that no signal is transmitted when the detector device
fails. A missing signal from the detector device of the elevator shaft door in use then
indicates to the receiving device at the elevator car that the drive mechanism for
opening the sliding doors is not activated or is interrupted, and the sliding doors are

not opened.

The detector devices for monitoring the crushing edges at the automatically operable

sliding doors of the elevator car, or respectively the elevator shaft, may be vertically



opening the sliding doors is not activated or is interrupted, and the
sliding doors are not opened. The detector devices for nonitoring the
crushing edges at the autonatically operable sliding dotftReembera200dey at or
car, or respectively the elevator shafit, may be vertically 10 Decenber 2004
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crushing edge. The enploynent of "a presence sensor operating contactless

on an el ewpthenembasiimentovhichhremayes e dmssdantagesadd beadsior bpsextdndsigdes t he
crushi ng edge l.so an.area of. t | i.di.n 00 or, of a sljding door
panel | oany RiRE Bt & e ffecfisueie (i o slipeteatidieg {hat
acci dent orgeRtsRagietiPANERLDEY adusticAllf bfétataly RatastlaE PreRindy Srbéidl. The

i ncreased nonitored area takes the continued novenent of the sliding door

af ter t hevhpsemonitored avep coiens e vertisallysxiending ceshing edag apdamargeebtnt . At t he
same ti My, Life &9%1@&%@%?10?8&%1?@?%&0%9@%1,‘15‘ A8y AIRMARE Glsfear this

sol uti on ‘provi des e oppartunity 15 8UE "attonaric warni hg signal s or

i ndi cati adge.al ready prior to the opening of the sliding door. By neans of a
suitable control technique it nay even be provided to initially operate
the drive nechani smfor opening the sliding door at reduced power and

speed i n TiespidyniddCofd Beenceseptordpbating @htactless on an electromagnetic or

acoustic basis which monitors, besides the crushing edge, also an area of the sliding door, or
of a sliding door panel, located in the area in front of the crushing edge, assures that
accidents because of pinching of foreign objects are prevented. The increased monitored
area takes the continued movement of the sliding door after the door drive mechanism has
been interrupted into account. At the same time, if a foreign object is detected in the
monitored area, this solution provides the opportunity to issue automatic warning signals or
indications already prior to the opening of the sliding door. By means of a suitable control
technique it may even be provided to initially operate the drive mechanism for opening the

sliding door at reduced power and speed in case of the presence of a foreign



8 10 Decenber 2004 object in the nonitored area, in order to provide
sufficient tinme for the renoval of the foreign body fromthe danger zone.
The contactl ess presence sensor provided in the area of Hde¢ecengherad®0dg edge
is insensitive to damage, because it &n be conpletely integrated into the
structure. If a presence sensor on the basis of invisible electromagnetic
and/ or acoustic signals is enployed, there is practically no indication of
its presence; potential acts of vandalismare therefore prevented fromthe
start. But even when using presence sensors on the basis of visible

si gnal s, oifjedt i1Pthe KInfRordd hicd!th ofdér tAbBvidé ARTiSehtSinRAoehE randabsf e krbiyn Of an
unintentional or intentional danage because of the opportunity of

i nt egr at botly frive thealangar zorso ikhe eerdacflessmresendresersor provided in theasmmi gagdiensor s on

he basi f. visible si. h h d h [
i oot 1y St R0 NS e A ORI AT R RE Moot on

has a cosmrfire. 9f 4 prebdnt@serbst dnhé PasiaofliGiiblacleairs@agidtit ast/draicogstidi ppi Ng

al ready existing autonatipaII% oggrabLe slidi ng door szstens retroactively..
For saf etignalsigsmployed tharely mctically nodndicsiioaef Hoiersase: petentidlacisiof di ng door
and in o : f 141G I o z | | e

qener at 1 SRoaiEP aB B or by el Moo ok OB RS el s Y

pr esenceths dasoof vizlle bipnals \famndxagpie eslightburtn, igese ishardlyza pesibilitesf @nsi on

vertically in, respect to the cruyshing e and paragllel with the flat side
of the #meaﬁgdpteawameﬁﬁ@smﬁﬂ%@?P()a?mﬁséa_ tegratipg the SSBYF oxi mat el y
20 cm  pERhRERR idto tﬁ@ﬂﬁ:@%ﬁ&@&&bﬂce@eﬁ% ol e BRRSIE vidibTh Eigﬁ%i‘ﬁé/eggé 0 account

the requirenment that the opening s ng door must no e suddenly stopped
by per sontvastagpibatthe déngeuarha istdireftly ingicated.i wl safebaserhenisevinl acdosdentor

reventin amage..of ,t he unintentional,.or also, intenti,anal kind, the
D 65 encen B ORISR hes o ngtorh i Siafirimlar 30 SRlstO SR « ne
cr ushi NgalRABE exiStia dutddshticAIBNdichd1d el REPS sRinstrBeodfivaRi ng edge, the
nonitored area extends down to the floor where it has 1ts | argest
extension parallel wth the flat side of the sliding door in nbst cases.
The shapgor@hfetyYeasdReintvidve 6 tAE Echtiaddll HE¥etheRCofARSHBRRA0LE andMborddr b bfi@T Y way.
Preferably its extension parallel to the flat side of the sliding door is
great er aisaficicnty loxg pres wemingime dorlthg/gengration andisyvange of agerdng $ignakbai t or ed
area will _have.th e of an ellipse, .faor ex l. whi ¢h coni cal
W dene. 1 PSEd B feRERE s S mP BE syl SRS nas Gltg0T 1 1Y

extension vertically in respect to the crushing edge and parallel with the flat side of the

sliding door and which lies between at least 1 em to approximately 20 cm, preferably
approximately 5 cm. The upper limit takes into account the requirement that the opening

sliding door must not be suddenly stopped by persons stepping through it.

For practical reasons, and also for preventing damage of the unintentional or also
intentional kind, the presence sensor may be arranged in the area of the upper edge of the
crushing edge. Starting from the upper edge of the crushing edge, the monitored area
extends down to the floor where it has its largest extension parallel with the flat side of
the sliding door in most cases. The shape of the monitored area can here be designed in
any arbitrary way. Preferably its extension parallel to the flat side of the sliding door is
greater than its extension vertically to it. In many cases the monitored area will have the

shape of an ellipse, for example, which conically widens from the upper edge of the



crushing edge toward the bottom In a preferred enbodi nent of the

I nvention, the presence sensor conprises an integrated sendi ng and
receiving unit. This has the advantagg that no install atd BeeembgiiZ094coul d
be unintentionally bl ocked or even daaged and could interfere with the
functioning of the safety nmechanism are required at the surface |ocated
vertically opposite the presence sensor. Wiile there is the possibility of
enbodyi ng the presence sensor directly as a switching elenent, for exanple

in the EhEE e owmdthsdotieny Incprefssied empodimenhefsheepntionothe to be

advant a | : | ] I ' evice. The

ot tor Qb seadop o R b ke RRNGRNGH ol FelpBihe R TR WARETT T, e
drive m?bmm'g@mnhogﬂxMId@ms, v'vliiclae@mm_ Hﬁﬂﬁﬂtenﬁ%n‘aﬂyf Eloglfﬁdﬁb%ﬂﬂaﬂ&@?& ﬁevi ation
pattern froma, standard pajtern, i C an preferably be set of the

si gnal saaéﬁ‘@é?ér&e %emg%fwtm%ﬂwa qty meghangsa, giegedyirsd st e by t he

enpl oy MgRttaceb el ¥ btk I onvert switching criteria nore
conpl i cat e?jcet {zu%n t he yegp%%ﬁgltgg{gitpg%sg?l&g gi:phot oelectrical barrier in order
to do justice to the specific requirenents. The eval uation of attenuated

si gnal ] - : VA=l A0L0H; I tjcularly
dependa%ﬁﬁﬁgtlﬁﬁpﬁsgﬁg%&?ﬁe sgg’@ggﬁ%ﬁggﬁ]\%ﬁ sm 94‘?%‘"'](“8\‘7‘%?% ('lq%r[ device is
provi declement) far exempleyn the manherof t phstogestias barrie) it s Isden elivvanolbegi cal and/ or
spatial .attenuation curves of the signal pattern nitored b he presence
sensor iaﬂV%e?Rﬁ#g’Srsﬁ‘&m‘éP@‘ﬁ‘e&‘Pa“% Sp&yale t}?ntdl‘ﬁél_c%gg‘?%@ebﬂmc"l‘?ﬁ 'é‘?/al uati on,
these atshaMab RBRHGHEMES IAEGGRRREIN thy dﬁ@é‘xh@é]%}dbﬁ‘%ff'tﬁé doBFRaLEstamdeh the
actually deteCted values in order to trigger the swtching function for

i nt er r uptitrgpretietemivoablel déwaiomgpatiemi fem aktanddré patthe,i whicncanpreferably bteave been

nmet. The Si.bi | i f,.adapting the decision criterja.tqg actyality is
or ovi dedtis) Treteiselestie i BRmoRBadiivs Frud ety RorEek b oy roans
of this dftn beald@Dsiublt @ alk@EorR%@ BWtéhing itk BoldtomhplicABSIHdE iRl di f ferent
reflection coefficients of different material in resig;ect to the signals

enpl oyedecisige obg hategleqideal bartieria prdsr trodojustive $0 Gaspecifts toguiresednts. t eachi ng”
for exanple for also taking different degrees of brightness into
consideration. The safety mechanismin accordance with the exanple

enbodi ndhesvdbstanpf gttermatetl signlpattemy has kega privan ta breadsentsgeousfaias enpl oyed.

For exanpl.e he co ct.l ess .presence. . sensor_.nay..he Decenmber. 2004 9a an
Ot oeomRtulah) BeSARe Firk i B SOE0 S S B R R e AR 5 | o
radi at i @fovided Wigh ¥ nfentdrPunit for this purpose, in which chronological and/or spatial

attenuation curves of the signal pattern monitored by the presence sensor in the monitored

area are stored. In the course of the evaluation, these attenuation curves are constantly
automatically compared with the actually detected values in order to trigger the switching
function for interrupting the door drive mechanism when the decision criteria have been met.
The possibility of adapting the decision criteria to actuality is provided by means of a safety
mechanism equipped in such a way. By means of this it is possible, for example, to take into
consideration different reflection coefficients of different material in respect to the signals
employed. The evaluating unit may also be designed to be "self-teaching”, for example for
also taking djfferent degrees of brightness into consideration.

The safety mechanism in accordance with the example embodiments offers great flexibility

regarding the sensor means employed. For example, the contactless presence sensor may be



and/or in the near W or IR spectrum or also a capacitive sensor. This
allows the enploynent of the presence sensor which is nost suited for the
i ntended purpose. For exanple, a visible light curtain 1d3eqanahan?00dse| f
useful in connection with elevators which can be easily viewed and

noni tored and can furthernmore al so satdi®fy desi gner aspects. However,
sensing devices with an invisible nonitoring area can be enployed with

el evator systens which are subject to increased danger of vandalism In

t he contact| ess enbodi nent, the sensor coupling may al sqQ be used for
f or war di #ultasouad SeRsPIoT aTadaRsenser, oF & veRsdriorelsetopaghriic apdiatiasrin thevisiblepect i ve

floor orm}@/&qnwﬁﬁuﬁ@ﬁ{%ﬁ?ﬂgﬁ%sﬁq%cﬁﬁggﬁgggmgﬂgﬁgﬁ for ol der

el evator systens In partic can e retrofitted very
si nmply, emplopmentafdliegrredencd seatom Mhidhi ipmestisoiterefot thevtended pogioseent s. The

transmtted informati. /be i nformati.on . .regar di r.esences, I ch

ct 1 vat SRR, IOl e SR be PRt G L oa M R e VB B

r espect i YedsilP OleweBind Bamtor&f anddah GurMBRIRE AlsabtisSARSPher @§HecRes it is also
possible to transmt information regarding the nanber of ~ unoccupi ed spaces

i n the eHevwavesrsensing deviges withgh imasible mosierszaréarcan he employed with elgvatemd t he
door of cLl . of b Ggal | rmis the transm ssion of any
e SPRGE bk ¥bidd RO Rl Lo

arbitrar or ma : osé ‘con 1(ﬁlgpend on the sensors used. The
met hod in accordance wi th anot her enbodi nent for operating a safety

mechani s or .elevatqr .systens, having an el evator car_whose position in
~an el evaﬁ#’e. .?ﬁﬂeﬁfﬂ‘%b’gm{qﬁ‘gﬁb%"l&?smf‘@?pg{‘%gla%'ﬁﬁgﬁegﬁeé&%‘ifﬂwaar Bem wherein at
| east ONBifsiidatib HoMARE c18RfdY chiSto Mieibof 8thé Rispdchfe AIEUMOF VRS vérQa. tIRR 1Ak evat or
shaft and the elevator car. The sliding doors may be automatically :

oper at edbésp shessm o kfadyardageves foeeldentlevaior oystepts i parfedare whishyin this wageah at t h

el evator, car.. | east ;one,det ect or devi.ce b rovided at ea sliding
door - wpERp & verf SRl ATREH FipoBle BRAERTRmRS i SECRR A THE T o ng
door andtransefnéd infoFatienthaPbe BFbWRE0N Fopardingdirédended Ovisith Sitivates @tiBhtpanel s.
Dependi ng on-the status of the nonitored areas, the detector. devices

gener at edicaen Pr FEacoRsle signglatithegioor pihe respestiy e fleort Bamgans\of wiBg hani sm f or
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posi t i onumefcctugied slacasan the etexator ddreTls @npling dfsanvishie tldelaatoprardadilce 10
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door of the respective floor basically permits the transmission of any arbitrary information,

whose contents only depend on the sensors used.

The method in accordance with another embodiment for operating a safety mechanism for
elevator systems, having an elevator car whose position in an elevator shaft can be changed,
relates to an elevator system wherein at least one sliding door each is provided for the
entries to the elevator shaft and the elevator car. The sliding doors may be aufomatically
operated by means of a drive mechanism, which is preferably arranged at the elevator car.
At least one detector device may be provided at each sliding door, which is arranged in the
area of a crushing edge between a sliding door and a door jamb, and/or between two
adjoining sliding door panels. Depending on the status of the monitored areas, the detector
devices generate a door release signal or they interrupt the drive mechanism for opening the
sliding doors. The signals of the detector devices at the sliding doors of the elevator shaft are

- received as a function of the position of the elevator car. The signals from the detector device



of the sliding door of the elevator shaft, which is intended to be next
opened automatically together with the sliding door of the elevator car,
are considered for the decision of releasing the door. 1Recemhar2gps
devices of the elevator car and of the elevator shaft door which is next
to be opened are logically linked by %this process. It nmay be assured by
nmeans of this that the opening of the sliding doors is not prevented by an
object located in the nonitoring area of the detector device of the

el evator shaft door on a different floor. It has been shown to be practical
for the df ks diding dogk phige slevatpreshals whitly is insndedds befexiepeded agematicall¥yi ce of
the ele dQex- | b Sy tQ b . It S

si gnal s\{géeéﬁé%f‘gﬁlgh% edlgggoglgof)?q § ?l ;esééglﬁ??b%%edg%@@g&ﬁ%ggéé g%‘%ﬁ’? rsB far e

r ecei vedelessinghthe diobe (therdetbetor deviads oftthe elsldiah dag astb of thefeldvater ehafivddopr car
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door just in use at that tinme. In another enbodi mrent and the associ at ed
enpl oy MEphasAeert 1RwHRb BE Practidal fob tHeJoRadl lihkiHp Bf thy detBdtdr RUIcky® tellef@@Rr d to
installation technol ogy, the detector devicCes at the sliding doors of the
el evat ordesiggpf thgelevatopgafisigonwhish érintendedisg beropened oextthansmitstssgmalsr  devi ce at

the slidi f.t rE Vi evat.or ,car. The.ener S I y take
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i nduct i vhé idingdbok 60 tlcedtondat Whidh isurilias bedopped ¢f fadt oF thdelevhtor sHafiwhat

foll ows by neans of exenpl ar enbodi nents _shown in the draw ngs, which
provi de doehanwillbensonessed fardhg degisionegarding the s¢lease of the slidingdeere ThRow an

el evat or ' | ' 1 | .0 6 show
differe rﬁﬂ%‘?}@% g?r%l%t% iﬁ%lg ﬁglgﬁg%g%% %ﬁg‘ﬁ%ésg’?aﬁ g?ﬁ ?\‘évﬁjg%%ser?%fgmc enber 2004
9c Fig. 7 is arepresentation of the totality of an el evator system

equi ppeds,| ] . ' ' | S.. I ed detaill
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elevator shaft door just in use at that time.

In another embodiment and the associated employment of the method, which is particularly
attractive in regard to installation technology, the detector devices at the sliding doors of the
elevator shaft are supplied with energy by means of the detector device at the sliding door of
the arriving elevator car. The energy supply may take place, for example, by the emanation of

an energy-rich radiation, or inductively.

The invention will be explained in greater detail in what follows by means of exemplary

embodiments shown in the drawings, which provide schematic representations, not to scale.

Figs. 1 and 2 show an elevator system in accordance with the prior art,

Figs. 3 to 6 show different arrangements of sensors along a crushing edge,



conprises an el evator shaft 2 and an elevator car 3, whose position in the
el evator shaft can be changed. The elevator car 3 is noved by neans of a
notor in a known manner. Sliding doors 8, or 4, which at&PeeRMBRR2004) | y
operabl e, are respectively provided at the entrances to the elevator shaft
2 and the elevator car 3. CUstonarinthe sliding doors 4,8 can only be
actuated together. In this case, the sliding door 4 of the elevator car 3
is an actively operable door, which is driven by a notor usually arranged
on the rqof_of the el evat car. 3. The sliding door 8 at the el evator
shaft i St E&%FV%?QP%P f&%&w}lw anielevaiar patewrapRpetingocoidanee with the
engagemeplemiqents on the sliding door 4 of the elevator car 3. The
sliding doors 8, or 4, slide in sliding door guides, which are indicated
by the reference nunerals 9, or 5 in Fig. 2. The sliding doors 8, or 4,

can be di.sphac .0 relation to £iXx || s of the eleyvator shaft 2 and

t he el e\%i _‘oér %cag‘%n%?geﬁ%%gé?ﬂres%ota?%e&ﬁh%e@%‘faf% ﬁysltleéif‘gﬂlgﬁ' "he case of the

el evator car 3 is the fixed doorjanb 6, and for the el evator shaft the
fixed dogrj.a 1 Crushi ng edges are forne beif ween t he nmovabl e sliding
door s 4. BSERT a2, gl ﬁO&%ateaﬁw‘ﬁOﬁ%@“fg@bwﬁew‘fﬁrwmﬂ dvi ded wi th
the ref esiyiRedai@évator Shat 2 hlPanll QMR Odr 3¢ Fhosd podifih W thdelbNifor sRABERI Y
numeral 11 at the elevator shaft 2. It can be directly seen fromthe

r epr esen¢hangesh $he glevatorsar 3 isgpeyved by Imeansof a nodpwinm known mapnert Slatingddeesly
which | e i o OF - el he flat .sides, 12,13 of th | i di ng
doors 4,§’3)§f4 g\%ﬁfﬁg%{ehag%&%ﬁ?lp,oﬁgﬁh&gg gv‘f}y P&t ab EREHe o e crushing
edges 7, elevatdrkhafy$ ah@the ele@ateibda@ 87 Cistoniiride thie BdihS dSi94 B Thn Il B8 héhated Of
PCT/ CHO1/ 00352_ (WD 01196226) 10 10 Decemnber 2004 | ess with chrom um steel
doors, wicgsthen hxthisgasss the sliging door ofithe elevatorcar disansgiiyeleensrabledporal so with
el evat or j aﬁg%@ , } i abl e
risk. gj)ségti as giﬁp?rﬁ[g&%@g{éﬁg’coe I quﬁen}]% Oéf&;ﬂr?‘?g |a6(%c?[ﬁ§'ﬁg§%@dgﬁé &%{rt he
ski n i n pairthe elevaor. shafCsragpudddy pasgive dadr, whieh sarshd aperateddbyaneans eSpeci al | y of

el.evator systens,, have a magical. 5 attraction for _the public, in particular
ohi | dr oreHE RO Hepns ﬁaﬂwaﬁgemﬁé??rr@)ff}ﬁ%%ﬁworwé- Tﬁl@@hﬁ@&iﬂoﬁ&d% of the
el evat or sligk AesHaRRMHbP fuides W RIBR AR B dicab AR itdle r_%yeﬁén%@mg&%@,sor_ 3, F]H?gi ately

i
obvious. A variation of a safety mechanismin accordance W e invention
for pr evEra ShdglgﬂDOpi &;1 o, iegn be displeced iniesttioy tefixpd valls o theelematar shak @dmdoor
Jamb 22 a0di LS Sk 3 RGP Q' théRvention here in the case of the elevator car 3 is the fixed

door jamb 6, and for the elevator shaft the fixed door jamb 10. Crushing edges are formed

between the movable sliding doors 4, or 8, and the fixed door jambs 6, or 10, which are
provided with the reference numeral 7 at the elevator car 3, and with the reference numeral 11
at the elevator shaft 2. It can be directly seen from the representations in Figs. 1 and 2 that an
object, or a part of a body, which leans against, or is held on the flat sides 12,13 of the sliding
doors 4, 8 facing the public, is in danger of being pinched at the crushing edges 7, olr 11. While
the danger of pinching is



automatically opening in the sliding door guide 24, is represented in Figs.
~3 and 4. The safety mechani smconprises a detector device 20 with a nunber
of contactless _presence detectors 21 arranged vertical |10 Béceraber:2004ot her
whi ch nDnltd?@PﬁeTEW§§HPﬂ@ﬁ@@ﬂ@C%Q”00$ﬁ§(Bﬂbﬂéﬁ@QZEEtmeen the presence
detectors 21 has been selected to be such that their 15 nonitored areas 26
essentially adjoin each other in the vertlﬁgl direction. The presence
‘detectors 21 are installed in such a way i on, the fixed door janb 22,
that their nonitored areas 26 have a greater extension in a direction

paral | el W sstwith diradniirh 8RePdodé, witih8ass!dodid)
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saf ety between the flxed door janb 42 of the el evator shaft and the flat

si de 44 of thes %o sthe refere g%tglutgeral 46. Differing from
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enbodi ment n presenc r 47,
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4&1 the flat side 25 of the sliding door 23 is approximately 1 cm to appm)amately 20 cm,

20  preferably approximately 5 cm.

Figs. 5 and 6 show a modified arrangement of a detector device for making automatically
operable sliding doors safe. The elevator system represented is here identified by 40 as a
, ] whole. The elevator car has the reference numeral 41. The sliding door 44 made of glass,

25  represented in Figs. 5 and 6, is a part of the elevator shaft and covers the sliding glass
door of the elevator car 41. The fixed door jamb of the elevator shaft is identified by 42,
‘The crushing edge relevant to safety between the fixed door jamb 42 of the elevator shaft
and the flat side 44 of the sliding door has the reference numeral 46. Differing from the
presence sensors arranged vertically above each other along the crushing edge 46 in Fig. 3,

30  the crushing edge 46 in the exemplary embodiment shown is monitored by a single
contactless presence sensor 47, which is mounted in, or on the horizontal lintel 43. The
presence sensor 47 is arranged in the area of the crushing edge 46 and has a monitoring
area 48, which widens approximately conically, starting at the sensor 47, in the direction
toward the floor. The monitoring area 48 has its greatest extension p&aﬂel with the flat

35 side 45 of the sliding door 44, which is approximately 1 cm and up to approximately 20
cm, preferably approximately 5 cm, and which for practical reasons is greater than its
extension vertically to this. For example, the shape of the monitored area is

approximately elliptically. The remarks regarding the sensors in the exemphry



enbodi nents in accordance wth Figs. 3 to 5 anal ogously apply to the

wembodi nent of the single presence sensor 47. Figs. 6 and 7 only show the
arrangenent of one presence sensor 47 at the crushing etgdecrinibrst2084n t he
~door janmb 4Xngfisk feansiatipatadPEHEHD 1 A0S52HWO BNBARA26F shaft door 44. It is
understood that the crushing edge of the elevator car is made 5 safe in an
anal ogous manner. Fig. 7 shows the total view of an el evator system
identified by 50 as a whole. The el evat or ! ystem has a vertically

extendi ng el evator shaft 51, in which an el evator car 52 can. be noved from
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aut onat i éal Isyfmp@n&bhbgsﬁsmrdoor 54. The el evator car 52 has a sliding
door '53. The 15 crushing edges of the sliding doors 53, 54 are nonitored by
detector devices 55, 56, so that objects or body parts in the nonitored

area can be Hgt/edons thatotal viewaakpr dlevatns eystery, identified bydliagrrghodioofhe 53, 54
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55,56 at the, sliding door he el evat car 52 on t evat or
shaft door SitesiRréeRicen” t(W‘F ﬁ’é@‘&\ﬁl‘?%S%%{ﬁE‘?ﬁlﬁth?@haﬁél Ftld sereived abevi ces

65, 66 20 addhddoprofike pm@f&&ﬁm@vaﬁmﬁs Orlly 11eSsigrbitayord HiR: dS&EhriRvakway's
activate 56 of the sliding door 54 of the elevator shaft 51, which is to be automatically opened next
together W1th the sliding door 53 of the elevator car 51, are considered here,

Fig. 8 shows the elevator car 52 stopped on a floor in front of the sliding door 54 of the

25  elevator shaft 51 which is to be opened next. The detector devices 55, 56 provided in the
area of the crushing edges 59, 60 of the sliding doors 53, 54 correspond for example to the

- ones represented in Fig. 5. The detector devices 55, 56 define monitored areas 63, 64 at the

flat sides 61, 62 of the sliding doors 53, 54 facing the public. The detector device 56 of the
elevator shaft door 54 can be activated as a function of the position of the elevator car 52.

30  For this purpose, the detector devices 55, 56 at the sliding door 53 of the elevator car 52
and on the elevator shaft door 54 have been provided with transmitting and receiving
devices 65, 66 in addition to the presence sensors 57, 58. They are used to always activate
exactly the detector device 56 of that elevator shaft door 54 which is intended to be next
opened, together with the sliding door 53 of the elevator car 52. In this way itis

35  dependably prevented that the opening of the sliding doors is not prevented by a foreign
object in the monitored area of the detector device at the elevator door on another floor.
The transmitting and receiving devices 65, 66 can be ultrasound or microwave emitters

and receivers, for example. It is also possible to employ capacitive signal emitters and



exactly the detector device 56 of that elevator shaft door 54 which is
«intended to be next opened, together with the sliding dﬂ?)(c)lg 53 tc')f Wy&g
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former controls tf he Swi Lehing fun OP;ecetlhies tﬂe tgcton devi c,ehglg)rresetnhg
20  sensors can also be sensors opérating on a capacitive basis. The presence sensors are
connected with an evaluation device, not further represented, which is integrated into the
detector device, The former controls the switching function of the detector device for the
door drive mechanism in accordance with a predeterminable deviation pattern from a
-y preferably settable standard pattern of the signals detected by the presence sensors in the
' 25  monitored area. Chtonological and/or spatial attenuation curves are employed for
evaluation, which are stored in a memory unif of an evaluation device, which is a part of
the detector device. In the course of evaluation, these attenuation curves are constantly
and automatically compared with the actually detected values in order to trigger the
switching operation for the interruption of the door drive mechanism when the decision
.30 criteria have been met. The possibility of adapting the decision criteria to actuality is
provided with a safety mechanism equipped in such a way. By means of this it is
possible, for example, to take into consideration different reflection coefficients of
different materials in respect to the signals employed. The evaluating unit can also be
designed to be "self-teaching”, for example for also taking into consideration different

35  degrees of brightness. The presence sensors are customarily operated in a pulsed manner.

While the described detector devices with contactless presence sensors are preferred for a
particularly dependable variation of a safety mechanism for elevator systems,-the



door drive nmechanismin accordance with a predeterm nabl e deviation pattern
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multi-part s
elevator systems, having an elevator car whose position in an elevator shaft can be

20 changed, relates to an elevator system wherein at least one sliding door each is provided
for the entries to the elevator shaft and the elevator car. Such an elevator system is .
represented in Figs. 7 and 8 in particular and is provided with the reference numeral 50 as
a whole. The sliding doors 53, 54 are automatically operated by means of a drive
mechanism, which is preferably arranged at the elevator car 52. At least one detector

25  device 55, 56 is provided at each sliding door 53, 54, which is arrangéd in the area of a
crushing edge 59, 60 between a sliding door and a door jamb, and/or between two

- adjoining sliding door panels. Depending on the status of the monitored areas 63, 64, the
detector devices 55, 56 generate a door release signal or tliey interrupt- the drive _
mechanism for opening the sliding doors 53, 54. The signals of the detector devices 55, 56

30  at the sliding doors 54 of the elevator shaft 51 are received as a function of the position of
the elevator car 52. Only the signals from the detector device 56 of the sliding door 54 of
the elevator shaft 51, which is intended to be next opened automatically together with the
sliding door 53 of the elevator car 52, are considered for the decision of releasing the door.

. The detector devices 55, 56 of the elevator car 52 and of the elevator shaft door 51 which is

35 mexttobe opened are logically linked by this process. Itis assured by means of this that
the opening of the sliding doors 53, 54 is not prevented by an object located in the
monitoring area 64 of the detector device 56 of the elevator shaft door 54 on a different

floor.



doors, further crushing edges appear between adjoining door panels. It is
sunderstood 15 that the additional crushing edges are nonitored in an

anal ogous manner and take part in the decision regardi ntp Peeemberc20dd or
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are received by the detector device 55 at the sliding door 53 of the

el evator car 52 which is arriving or stopped in front of the el evator
shaft door 54 and will be processed for the decision relfhPegargbendftde| ease
of the sliding doors (53, 54). The tr&hsm ssion of the signals here

advant ageously takes place in a wirel ess manner. 10 For the greatest
possi bl e error protection, the drive nechani smfor opening the el evator

car door 52 is not activated, or is interrupted, in case of a m ssing
detector signal fromthe elevator shaft door 54 just in use at that tine.

I n an enbodi @BAIMSari ati on of the invention and the associ ated enpl oynent
of the 15 nethod, which is particularly attractive in regard to
installation technol ogy, the detector devices 56 at the sliding doors 54
of the el evatior shafdy htctanBnsfopgkevact syéttis, haeing yn bigvatoansyvioke t he det ect or

device 55 at the sliding dor 53 . 0of the arriving elevator car 52. The
energy supply caﬁost“é%’emgli“‘a‘g%‘fatﬂ‘répaéﬁ%’% an35’§1’ ‘t"ﬂ@e‘éﬁ%%ﬁ“iaﬁ?ﬁ%‘f n energy-
rich radiation, efbolioShafBhEiothe EIRVRY S af Sth B 1ca onle RABRE Y6, WhichC

Decenber 2004 15 CLAIMs: A safety nmechanismitor elevator systens, having an
el evator car, whosstompdsally operatie bheecehseofatdrive sieahaniswm préferablyaangegkd wher ei n

the entrances to the ,elevator shaft. and to.the el evatqr car .each have at
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detector devices for the detection’of pu - present in front of the
sliding doors ar elepatorgagent the eleweatos shialj 1gspedivinly chdraci¢rized @l thetzedy car and

h I haf. i vel. h j zed i h h d
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contact | essly nopértadtiesilly ®Oniddra dnhrda i fonObf saamtlidsﬂg'bdﬁoﬁ ghélhducesitiech faces
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i nformation betwsehiic s WevreiammanyagipEaddeds for prabling smexshanggofand t hat
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i nformati on bei nghafidiest,gespectively, evhivh) ddpersding anina positadn afithdeitvasairat e
det ect or devi ces, . . . .

mtended to be opened next, said means for the exchange of information being

designed for a wireless comnmunication between the detector devices.

2. The safety mechanism in accordance with claim 1, characterized in that
the detector devices at the sliding doors of the elevator shaft are
equipped with a transmitting device , which permits a preferably
wireless transmission of information regarding the status of the
montitored area of the crushing edge(s) of the sliding door to a

receiving device provided at the elevator car .

3. The safety mechanism in accordance with claim 2, characterized in that the
receiving device is a component of the detector device at the elevator car

door .

4, The safety mechanism in accordance with one of the preceding claims,

characterized in that the detector devices at the sliding doors of the



2. The safety nmechanismin accordance with claim1, characterized in that
the detector devices at the sliding doors of the elevator shaft are

equi pped with a transnitting device, which pernmits a prel&betdmbengdidl ess
transm ssion of information regardingi®he status of the nonitored area of
t he crushing edge(s) of the sliding door to a receiving device provided at
the el evator car. 3. The safety nmechanismin accordance with claim 2,

characterized in t det ect or
device at the el e%lg%?}éggfrt Jag Yﬁ ngo %&h&g}é”ﬁn& a%ﬁgﬁb?sgé%nc(}é&gr dance
wi th one of the pheecrehtdgcel ai ms, characteri zed in that the detector

devices at the sliding doors of the 16 10 Decenber 2004 el evator shaft can
be put into operation as a function of the position of the elevator car.

5. The safety necipai 'nﬁhcﬁ&xﬁ%%ﬁ@c%r&ﬂnb@w@th%ld’&h‘h cRFadt@icann ARden that
the detector devices the sliding doors of the élevator shaft can be

activated by si gnd¢tsctetrﬂemcesi abghetShélnngeKStmfrth@jéevat@simﬂtdasbsl i di ng door of
the elevator car . he ni,sm.in,accordange.wth claimb5,
char act or | zed 1 n piitpep Ry SieBAs Ay TS FGHOr dB ot Ut SARE ¢ he
sliding doors of thesslgyator shaft takes place via the detector device at
the sliding door of the elevator car. 7. The safety mechani smin accordance
with one of the preceding clains, characterized in that the detector

devices at tge sl ‘g‘ﬁé é‘ﬁetg arﬂEmHﬁfScco?&a%\é@%v% ot 2 %eﬁ%éﬁ ig Y %Or shaf t

each have transm receivi ng devices are porn ed t oward

each other, whos eendr%yﬁﬁﬁjfﬂlgi fot e c&mu&rdemee@ aivihe ghcaﬁgdsommlh@&emort he
cour se of the arriva an stop of the elevator car in front of the

respective el evat W&W&ﬁplwa thelgiytqq@adgw@ef atihe eliding dooroef the elewdjor unct i ons
of the detector deV| ces in the

7. The safety mechanism in accordance with one of the preceding claims,
characterized in that the detector devices at the sliding doors of the
elevator car and of the elevator shaft each have transmitting and/or
receiving devices , which are pointed toward each other, whose
transmitting and/or receiving areas overlap in the course of the arrival
and/or stop of the elevator car in front of the respective elevator shaft door,
by means of which the monitoring functions of the detector devices in the

area of the crushing edges can be activated.

8. The safety mechanism in accordance with claim 7, characterized in that the
overlapping area of the transmitting and/or receiving devices is embodied
in such a way that a sufficiently long period of time remains prior to the stop
of the elevator car in front of an elevator shaft door for transmitting

. ‘warning signals or information to the public in front of the sliding doors , if

necessary.

9. The safety mechanism in accordance with one of the preceding claims,



area of the crushing edges can be activated. 8. The safety nmechanismin
accordance with claim7, characterized in that the overlapping area of the
transmitting and/or receiving devices is enbodied in sutfhDecemlgen3ogyd a
sufficiently long period of time rematns prior to the stop of the elevator
car in front of an el evator shaft door for transmtting warni ng signals or
information to the public in front of the sliding doors , necessary 9.

The safety nmechani,smin. a d h_one of the

becenper 3004 17 GRS FBAR St S Ee Seobia ‘fﬁ%%&%ﬂ?f hg
signal fromthe dgtegt efthe@evmeﬁsﬁfﬁd&ae i LSy MerivehadchafioRfor Spenhfy the
drive mechani smfor opening the sliding doors is interrupted.” 10.” The

saf ety mechani sm the shdingddarscss infietthiptede of the precedi ng cl ai ns,
characterized in that the detector devices respectively conprise at |east
one electromagnetically and/or acoustically operating contactless presence
sensor, whosH).nonThesafely afsehardan e sccohdnvewith oat bfthe pteedingglaimhsishi ng
edge(s) and an area located in front of the crushing edge of the flat side
of the sliding defswactgizedin Blasﬂhﬁd]?W@todéeYIC%ﬁdﬁ@ECtlYgt FergPEisReatdenst ore 11 The

saf ety mechani sm accor char r{ze hat the
noni tored area fo%le "mg"g@ée]‘]glgemg}gn% oru%qa‘llyldpgm OF gént%d %grﬁ%e%%} vertically

in respect to thesgmksis hﬂﬁﬁe ﬁdﬂﬁoﬁﬂ%@awé@thew%aui?exfdnaing%rmingf acing the
public, of the slidi n%] door which is approxi mately cmto approxi mately

20 cm preferabl yedgsfs) cﬂadrmtaee:zylosatcdnn ont of e Grashengedgeaiia Bahside of
accordance with ¢ racteri zed.i at _the presence sensor
is arranged in th eé[‘ng (51?’015 (lfcﬁlps %‘8’8 pnglyfacin EM edge. 13. The

safety mechanismin accordance with claim 10 to 12, characterized in that

the presence sensgr is connected with an evaluation device, with controls
the switchi ni-f un&he sfetymechenisradneccsrdages Witk clan 10nehagmaterized in that the

monitored area for the presence sensor has its largest extension vertically

in respect to the crushing edge and parallel with the flat side , facing the
public, of the sliding door which is approximately 1 cm to approximately

20 cm, preferably approximately 5 cm.

12.  The safety mechanism in accordance with claim 10 or 11, characterized in
that the presence sensor 1is arranged in the area of the upper edge of the

crushing edge .

13. The safety mechanism in accordance with claim 10 to 12, characterized in
that the presence sensor is connected with an evaluation device, with
controls the switching function of the detector device for the drive
mechanism in accordance with a predeterminable deviation pattern from a,
preferably settable, normal pattern of the signals detected by the presence

- sensor in the monitored area .

14.  The safety mechanism in accordance with claim 13, characterized in that the

evaluation device has a memory unit, in which chronological and/or spatial



mechani smin accordance with a predeterm nable deviation pattern from a,
preferably settable, normal pattern of the signals detected by the presence
sensor in the nonitored area. 14. The safety mechani sm i H Beeambeni®4wi t h
claim 13, characterized in that the Hvaluation device has a nenory unit,
in which chronol ogi cal and/or spatial 18 10 Decenber 2004 attenuation
curves of the signal pattern detected by the presence sensor in the

noni tored area ar

eval uati on devi ceﬁtv?n§i ?ﬂ{oglg%ury%g gn}easc%% Igést%:@%é §¥g lrI ?%ﬁ?? %%S%I}:q

swi t chi ng functi othewisitotdderee atestarad e;vhmleaneauhmwmcble;ﬁaorﬂpared ih'EtheThe safety
mechani smin accordance with one of clains 10 to 14, characterized in that

the contact! ess m\@b@ﬁ@@d%ﬁ%@th@gf-'uak@ﬁte@%ﬁqiu@s ingyder {p tiggesthed sensor or a
radar sensor or a5 r el el n_i.n the visible
and/or in the near %{Pﬁ ﬁlf’ 1o§1p»¥l§ rtit}%a&g Sémqteg %g ?ai&?/eglrrsl%nsor 16. A met hod

for operating a safety mechani smfor operating el evator systens, having an

el evat or car,, whos po |t| on in the el evator shaft C anged wherein
the entranceddto t ’§Wéptac% Bv‘fl‘i]i’émélo@ﬁg‘ ?@g’r "each have at

| east _one sl idingd g@g&emm | AERAESIn 0PSRN £, B a drive

mechani sm prefera arrange tor car, and Wnere n at | east

one detector devummsbﬁncpm\smctﬁcir@oar@aﬁm@kademrﬁﬁwecnmaghetlcs arranged in
the area of a crushing edge between a sliding door and a door janb, and/or
between two adj ouradlﬁ@orsmtg¢ﬁlglbém@1d/@ran dhesnegn BhspegBum, eimhcti on of the
status of the mrgt%ﬁted ar eas, generates a door release signal or
interrupts the dri PRSI  sm for openi ng the sliding door, characterized
in that the nonitoring of the crushing edge between a sliding door and a.
door janmb, and/or between two adjoining sliding door panels is

acconpl i shed Wi t hA misthodifer aptrating e safety essshynisro ferrapeiahing dlevater sysismdevi ces,

that the signals phigaah eﬁvﬂeﬁ&?w@sﬁ?&ﬁ&ﬁn@ae Q8BorShalEAhADHged0f the
el evator shaft are wirelessly transmtted and recei ved as a
wherein the entrances to the elevator shaft and to the elevator car each have at

least one sliding door which is automatically operable by means of a drive
mechanism, preferably arranged on the elevator car, and wherein at least one
detector device is provided on each sliding door, which is arranged in the area
of a crushing edge between a sliding door and a door jamb, and/or between
two adjoining sliding door panels and which, as a function of the status of the
monitored areas, generates a door release signal or interrupts the drive
mechanism for opening the sliding door, characterized in that the monitoring
of the crushing edge between a sliding door and a door jamb, and/or between
two adjoining sliding door panels is accomplished with the aid of contactlessly
operating detection devices, that the signals from the detector devices at the
sliding doors of the elevator shaft are wirelessly transmitted and received as a
function of the position of the elevator car, and wherein only the signals from
the detector device of the sliding door of the elevator shaft are respectively
considered, which is intended to be automatically opened next together with the

sliding door of the elevator car.



function of the position of the elevator car, and wherein only the signals
from the detector device of the sliding door of the elevator shaft are
respectively considered, which is intended to be autonetdRegembes084d next
together with the sliding door of thé&9el evator car. 10 Decenmber 2004 19 17
The met hod in accordance with claim 16, characterized in that the detector
devi ces of the elevator shaft door, which is intended to be opened next,
transmts si I e ' kES i 1.0l £ ' are
recei ved by ?%n@ de ee%%ga Q&/ﬁ%@lﬁh@%&%ﬁ% r?%lg’ncélg%(%lﬂgbg%@ﬁttﬁ%% dee\\{/\%ité)ijr1 car
which is arrivingevieds stitlddevatorshoto!, viiéh Blistvadedrto bbapéncd@ekt, and are
processed for the decision regarding the release of the sliding doors . 18
The nethod i n acchrgaissigalshegrdingtieatatetefitsonemiopasihres, whigh aien case of a
m ssing detector signal,fL0 h | evat shaft .door,.just in use, .the drive
Techantsm 1 or - opeReyet R B dlsan fediop e SHBPE diiR b Gevafr G4 Somitn
interrupted. 19 Tﬁ%rr’i@h?,% stoPs ROFGHE SR levhibhstaRiost , fldardPBrod&sédPior8.
characterized in that he detector devices at the sliding doors of the
el evat or shaft ar theskpploneegarding theanleaspofithaslidimg disrect or devi ce of the
sliding door of the arriving elevator car. ABSTRACT The descri bed
safety nmechanismis enbodied for elevator systens with an el evator car,
whi ch can bejgi s i - t : . el evat or
Shart and tolthe SiosHsd if hcBi@HEl Rl Sabh'ty, JafeolEERER halclEa® BYELOT
automati cal |y opemising deectte sippaldfrom tity ¢lvwatcrebbR dbsimjuspinalsef thedyivar r anged
on the elevator car. At |east one detector device is provided at each
sliding door, whingghanisnpfosepening therpdevatasaloer isnad apvatedy optsgatepupirden a
sliding door and a door janb, and/ or between two adjoining sliding door -
panel s. Dependi ng on the

19 The method in accordance with one of claims 16 to 18, characterized in that

the detector devices at the sliding doors of the elevator shaft are supplied
with energy via the detector device of'the sliding door of the arriving

elevator car .



detected state of the nonitored areas, the detector device generates a door
trel ease signal, or provides the interruption of the drive nmechani smfor
openi ng the sliding door. The signals fromthe det ect or14feeserpher4004n o

sl i di ng doornglish Ttﬁ@sia@bew&f’ﬁm@h@ﬂpoaéa (B PEO6226H as a function of the
position of the elevator car. In this case onIy the signals fromthe
detector device fromthe sliding door of t el evator shaft can-be
considered, which is to be automatically o %ned next, together wth the
"sliding door of the el evator car.

ABSTRACT

The described safety mechanism is embodied for elevator systems (50) with an elevator
5  car (52), which can be displaced in an elevator shaft (51). The entrances to the elevator

shaft (51) and to the elevator car (52) each have at least one sliding door (53, 54), which is
automaticaily operable by means of a drive mechanism, preferably arranged on the
elevator car (52). At least one detector device (55, 56) is provided at each sliding door (53,
54), which is placed in the area of a crushing edge (59, 60) between a sliding door and a

10 door jamb, and/ or between two adjoining sliding door panels. Depending on the
detected state of the monitored areas (63, 64), the detector device (55, 56) generates a door
release signal, or provides the interruption of the drive mechanism for opening the sliding
door (53, 54). The signals from the detector devices (56) at the sliding doors (54) of the
elevator shaft (51) can be received as a function of the position of the elevator car (52). In

15  this case only the signals from the detector device (56) from the sliding door (54) of the
elevator shaft (51) can be considered, which is to be automaticaﬂy opened next, together
with the sliding door (53) of the elevator car (52).

(Fig. 8)



