| Safety equipnent for a lift installation as well as a lift installation
with such safety equipnent The invention relates to safety equi pnent for a
lift installation with at | east one |lift cage according to the introductory
part of the independent clains. Mreover, the invention relates to a
corresponding |ift installation. Lift cages in a nulti-nmobile [ift
installation are typically each equipped Mith an own drive and an own
braki ng system The electronic control of the overall lift installation is
f requent | y Satetg equipheshttfona liftdnstallation as wedifast dliftiimstallatioralvithi Suchcsagety
shoul d occur..ln . particular, in the case of an energency stop or even in

t he case quwﬁmﬁﬂhu storey stop of a lift cage it cannot be guaranteed in
all circunstances that a further lift cage di sposed above or belowin the

sanme |ift aft can still .stop.at the correct, ti Ln order to avoid a
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A multi-mobile lift installation is now known from European Patent Specification EP 769
469 B1, which comprises means for opening the safety circuit of a lift installation if there is
an undesired approach to another lift cage. According to the said patent specification
safety modules which evaluate the cage positions and speeds so as, in a given case, to be
able to trigger braking processes even at other lift cages, are present at each lift cage.
The individual safety modules must always recognise and evaluate the cage positions and
speeds of the other participating lift cages in order to be able to correctly react in an
emergency case. A specific decision module is needed for that purpose, which in the
emergency case is responsible for determining the stop commands.

A similarly complicated solution is knownv from International Patent Application WO
2004/043841 A1. According to this patent application infrared, laser or ultrasound sensors
are arranged at each lift cage and measure the spacings from the adjacent lift cages
disposed above and helow the lift cage. Furthermore, it is additionally proposed to use a
shaft information system so that, for example, measuring strips arranged in the shaft can
be scanned by sensors at the lift cages in the form of light barriers. This electro-optical
approach also makes it possible to control the spacing of the lift cages and in a given case



shaft information systemso that, for exanple, neasuring strips arranged in
the shaft can be scanned by sensors at the |ift cages in the formof |ight
barriers. This electro-optical approach also nmakes it possible to control
the spacing of the |ift cages and in a given case 2 also the spacing from
the shaft bottomand if needed to intervene in the control in order to
prevent a collision. The, solution descri Bed in International Patent
Application WO 2004/ 043841 Al is, above all, conplicated, because it

obl i ges a casartnei spating firobetheesbiaft dioftbraraawtif masded ¢d etdrvems in the comtasi @ndrdeoto t he
lift cages §v§ﬁac 1i€Ra bl e statenents about the instantaneous state and the
| nst ant aneous Speeds of the lift cages. Mreover, the described sol utions
are conplicated to initialise when placing in operatl on, since all systems
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of the invention are realised by the dependent patent clains. The present
i nvention is just as suitable for preventing a collision between two |ift
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A further object of the present invention consists in preventing, in a lift installation with at
least one lift cage, an undesired approach of the cage to or collision of the cage with the
shaft ends when the lift cage approaches the shaft ends.

Stated in other words, the objective is to improve the safety of lift installations by simple
and reliable means.

Fulfiment of the objects takes place by the features of the independent claims.
Advantageous developments of the invention are realised by the dependent patent claims.

The present invention is just as suitable for preventing a collision between two lift cages
which relatively approach one another as for preventing collision between a lift cage and a
shaft end. Equivalent variants of the safety equipment according to the invention or a lift
installation are described in the following.

In a first variant the safety equipment for a lift installation with an upper lift cage and a
lower lift cage, which are both movable substantially independently along a vertical
direction in a common lift shaft of the lift installation, comprises a first electro-optical



| ower lift cage, which are both novabl e substantially independently along a
vertical direction in a common [ift shaft of the |ift installation,
conprises a first electro-optical 3 detection systemwith a first |ight
source in a |ower region of the upper Iift cage and with a first detector.
The first detector has a light-sensitive first sensor region in an upper
region of the lower |ift cage. The first3light source issues a focussed
first light beamat a first angle with respect to the vertical direction.
The first ategéaionsystempridda fiest lightessbutdedh adowerappioaat theoippen dift cpge andiwih ahe
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the present invention the first variant, can.,al so,be realised with nore than
two 11 e catsnas gl ane Bt id leietRhl ot e 3ot Hefi) ar e (i pHeter odsiaan
lift shaft,reagtieriebrder kepreaentl ceaddiisionnsf the ffhéageeur ce and a detector provided
for this are present between each of these |ift cages. In a second vari ant
the safety equipnment for a lift installation with a | ower shaft end and

with at | eastadeition| tHe safageequiirent has awmeabic elkutrs-bptidal aletectiom destemdwitt lay
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source in gowevegiohedtupterlifieagd ft cage and with a first detector. The
first detector has a light-sensitive first sensor region in the regi on of
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safety equi §AFEM hesRPIMica8S-a second el ectro-optical detection systemwith a
second light source in the region of the |ower shaft end and a second

detector in a | ower ) ) L . _
In a second variant the safety equipment for a lift installation with a lower shaft end and

with at least one lift cage, which is movable substantially independently along a vertical
direction in a lift shaft of the lift installation, comprises a first electro-optical detection
system with a first light source in a lower region of the lift cage and with a first detector.
The first detector has a light-sensitive first sensor region in the region of the lower shaft
end. The first light source issues a focussed first light beam at a first angle with respect to
the vertical direction. The first angle is so predetermined that on approach of the lift cage
to the lower shaft end the first light beam is incident on the first sensor region and thus is
detectable by the first detector and the first detector triggers a reaction so as to prevent a
collision of the lift cage.

In addition, the safety equipment comprises a second electro-optical detection system with
a second light source in the region of the lower shaft end and a second detector in a lower
region of the lift cage.

In a third variant the safety equipment for a lift installation with an upper shaft end and with
at least one lift cage, which is movable substantially independently along a vertical
direction in a lift shaft of the lift installation, comprises a first electro-optical detection



region of the |lift cage. In a third variant the safety equipnent for a lift
installation with an upper shaft end and with at |east one |ift cage, which
i s nmovabl e substantially independently along a vertical directionin alift
shaft of the lift installation, conprises a first electro-optical detection
4 systemwth a first Iight source in the region of the upper shaft end and
with a first detector. The first detectof has a | i ght-sensitive first
sensor region in the upper region of the lift cage. The first |ight source
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i .e. the |iprevertgecolisiontud theskfccayd. vari ant can be the | ower of several lift
cages in a common lift shaft of the lift installation of the first variant,
whi ch both are novabl e substantially independently along a vertical
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i ndependent tegionl oftige @ppeeshaftahddirection in the lift shaft. Cbviously, a
conmbination of all three variants in one |ift installation is possible. Such
a conbination realises a prevention of collisions of the two Iift cages
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Analogously, the lift cage of the third variant can be the upper of several lift cages in a
common lift shaft of the Iift installation of the first variant, which both are movable
substantially independently along a vertical direction in the lift shaft.

Obviously, a combination of all three variants in one lift installation is possible. Such a
combination realises a prevention of collisions of the two lift cages with one another and
with shaft ends.

An advantage of the invention resuits from the simple arrangement of commercially
available electro-optical components in order to prevent a collision of a lift cage in a lift
shaft. A further advantage lies in the automatic detection of the spacing by the detector
and the triggering of an autonomous reaction on undesired approach of the lift cages.
Moreover, the detector in co-operation with a local computer unit is capable of triggering,
with low computing cost, a collision-preventing reaction on the basis of speed data.
Moreover, the redundant design of the safety equipment offers additional safety and
enables an autonomous and rapid collision-preventing reaction of all lift cages.

In the following the invention is described in more detail on the basis of examples of



Mor eover, the detector in co-operation with a |ocal conmputer unit is capable
of triggering, wth |Iow conputing cost, a collision-preventing reaction on
the basis of speed data. Mreover, the redundant design of the safety

equi pnrent offers additional safety and enables an autononous and rapid
collision-preventing reaction of all lift cages. In the follow ng the
invention is described in nore detail on fhe basis of exanples of 5

enbodi mrent and with reference to the draw ngs, which are not to scale and in
whi ch: Fi g. ehBoditnensaral with saferehce Ri the drvawings) vhithfdre abt tagchie-amabin waichi f t
installation according to the invention at a first point in tinme; Fig. 1B
shows a schematic side view of the nulti-nobile lift installation according
to Fig. 1AFigt 1A | at eshqws @schemdticrside Fiéw of 2 fisdt anati-mobitd Bffristallatiordsccsidirwg Of
a part of a second rrul tt'h- mobi g.e ltie%ﬁ{ i nst.al.l ati on according to the

i nvention; and Fig. 3°JABMVCTIULHANE] ROGEMG e of a part of a third
multi-nobile lift installation according to the invention. A first form of
enbodi nent qf e invention i,s described ip. conjunction. w .he two,.
enapshots i FISFBur eq SHows fissagiatk seerirs ohthernLAraRRH IS hreihstalihet afstBiate 10
w th an upper lift crige1Alat atslempdistietimej ft cage A2, which two are novable
substantially independently vertically in a comon |ift shaft 11 of the
lift installation 10 along a vertical direction z, is shown. For this

pur pose theFifgi.ﬁt cageshos aAdciieniatieesige ovewlegk Wi part ofda | seoBd dmalti sl NGt
brake per lift cage A, or, for exanp| can i ndividually coupled to a

A2 A e, [
central drive systeniMSiAligianacepilingfgiie nvarfion; 8% novenent in the lift
shaft 11. Beyond that, there are also other approaches in order to be able
to individuglly nove the lift cages of a lti- nobile lift installation.
Safety equi piert is p?'?:R)'st%aC'WW%H Sd‘g?ﬁd?wggé F’a’z‘”f‘?fras‘th'rgI"@H?‘Fl?-béﬁi‘&t‘ﬁa"atm”
detection system 20 4tdofdiAg td thetindenfidi. source 21 arranged in a | ower region

of the upper lift cage Al, as schematically indicated in Figures 1A and 1B.
Light-em tting diodes, which deliver focussed light, are particularly

sui tabl e asal fightorROBf @Ribodir@ieof khedRverfibn S8|dedemdyin 8sfilitctioANAtHeRNWEDT €

suitable. snapshots in Figures 1A and 1B. A simple multi-mobile lift installation 10 with an upper lift
cage A1 and a lower lift cage A2, which two are movable substantially independently
vertically in a common lift shaft 11 of the lift installation 10 along a vertical direction z, is
shown. For this purpose the lift cages A1, A2 can be provided with a drive and a holding
brake per lift cage A1, A2 or, for example, can be individually coupled to a central drive
system in order to enable individual movement in the lift shaft 11. Beyond that, there are
also other approaches in order to be able to individually move the lift cages of a multi-

mobile lift installation.

Safety equipment is provided which comprises a first electro-optical detection system 20
with a first light source 21 arranged in a lower region of the upper lift cage A1, as
schematically indicated in Figures 1A and 1B. Light-emitting diodes, which deliver
focussed light, are particularly suitable as light sources. Laser diodes or solid-body lasers

are even more suitable.
in addition, the detection system 30 comprises a first detector 22 which comprises a light-
sensitive first sensor region 22 in an upper region of the upper lift cage A2. Photodiodes,

phototransistors or other light-sensitive elements can be used as sensor region 22.

The first light source 21 is so designed and arranged that it delivers a focussed first light



In addition, the detection system 30 conprises a first detector 22 which
conprises a light- sensitive first sensor region 22 in an upper region of
the upper lift cage A2. Photodi odes, phototransistors or other
light-sensitive elenments can be used as sensor region 22. The first |ight
source 21 is so designed and arranged that It delivers a focussed first
light 6 beam Ll at a first angle W WL with® respect to the vertical direction
z. Inthe illustrated exanple the light beam Ll is directed dowwardly. A
snapshot ( stpeeen g &ted iestrarghee Whgdb resgachts the v8tiyali direstioz. | in Fegliustrated

where the %%g:[ |_f Bl Iy at a speed vi and the | ower
lift cage [ lesthgt@gftary %mye%%ad@%\o@ﬁ Yillustrated instant the Ii ght
beam L1 is inci dent anywher e above the Iovver lift cage A2 against a wall of
the lift shaf {99 h t.
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is inci denthfbusageh@ Agairsdt a vealinf dine lifeghadim 22 as soon as the m n| mum spaci ng S2
Is reached. At this instant of incidence the light beam Ll is thus

detectable by the first detector 22, 24 and this detector 22, 24 triggers a
reacti on RIIftie @gtivé apadngopihe, twbSiftp:agesem and A2 naw rexfuces ko aenisimunc spavest | on
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t he si npl estegfonr2d of realisation a reaction can be triggered directly on the
first occasion of incidence of the |light beam Ll on the sensor region 22.
In this case it is sufficient if the sensor region 22 has a size - in the
sense of armecordihgtd the imfantibn ahé irsbandle Y01 Brsvlredéteahined ot ‘aéttthsﬁta‘nﬁkbp‘tgach

fluctuations, jn the lift installati a secure detection aof t i ght
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22, 24 triggers a reaction R1 which, for example, is passed on by way of a line or
connection 23 to a control or the like.

The present invention now allows different forms of realisation or constructional stages of
the safety equipment.

In the simplest form of realisation a reaction can be triggered directly on the first occasion
of incidence of the light beam L1 on the sensor region 22. In this case it is sufficient if the
sensor region 22 has a size - in the sense of area extent - which allows it to ensure that
notwithstanding fluctuations in the lift installation 10 a secure detection of the light beam
L1 by the detector 22, 24 is possible. |

A further form of realisation of the invention is indicated in Fig. 2. In this figure there is
shown a snapshot shortly after the light beam L1 was detected the first time by a light-
sensitive section 22.1 of the sensor region 22,

These sections are preferably able to be separately evaluated, i.e. they have respective
individual electrical connections. For preference, with the different forms of embodiment
there is provided an appropriate evaluating system 24 (or 24 and 28 in the case of Fig. 3)



sensitive section 22.1 of the sensor region 22. These sections are
preferably able to be separately evaluated, i.e. they have respective

i ndi vidual electrical connections. For preference, with the different forns
of enbodiment there is provided an appropriate evaluating system 24 (or 24
and 28 in the case of Fig. 3) 7 in order to be able to trigger a matched
reaction (RlL, R2, R3, R4) in dependence o the sections (22.1 - 22.n) on
which the first light beam Ll is incident. If now the same spacings as in
Fi gures 1A anordéBtoabe ablddpitagher rematwhed heactibh (R1,rR2, RB, R4)d5h aeperidencs padharg
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pre-warning node. If the light spot now goes beyond a previously fixed
further section 22.4 of the sensor region 22 a final reaction can be
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a slowing, which can possibly be of advantage since the appropriate sensors
are expenanéQQeﬂ\"Q%rther variant is shown in Fig. 3. This variant is
currently preferred since it offers the

A further form of realisation of the invention is now explained by reference to Fig. 2. As
indicated by an arrow below the sensor region 22, the light spot migrates to the left at a
speed v1* when the relative spacing between the lift cages A1, A2 reduces at a speed v1.
This speed v1* allows computerised determination of the speed v1 with use of simple
trigonometric formulations. If, for example, the angle W1 amounts to 45 degrees then v1 =
v1*, since tan 45 = 1. If the angle W1 is greater than 45 degrees, then v1* is also greater
than v1. With smaller angles W1, v1* is less than v1, i.e. a form of speed step-down or
slowing is achieved. The size of the sensor region 22 can be reduced by such a slowing,
which can possibly be of advantage since the appropriate sensors are expensive.

A further variant is shown in Fig. 3. This variant is currently preferred since it offers the
greatest safety. Use is made, as shown, of two electro-optical detection systems. The first
detection system is designed analogously to the system shown in the preceding figures.
The second detection system can be constructionally identical, but is seated quasi in
mirror image in the upper region of the lower lift cage A2. The corresponding second
sensor region 26 is seated in the lower region of the upper lift cage A1.

In the illustrated example the two angles are the same, i.e. W1 = W2, The angles can,



greatest safety. Use is nmade, as shown, of two el ectro-optical detection
systens. The first detection systemis designed anal ogously to the system
shown in the preceding figures. The second detection system can be
constructionally identical, but is seated quasi in mrror inmage in the
upper region of the |ower I|ft cage A2. The correspondi ng second sensor
region 26 is seated in the |ower region of the upper |ift cage Al. In the
illustrated exanple the two angles are the sane, i.e. W = W2. The angl es
can, 8 howeaver alssobdprefeteained or setdo b dififerito IDthediabé ef Rightical Bxdddgorcose

of |dent|ca ut| n_of thee ctro- al tection systens =
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time or trigeems gatminsigndRSat tRé sammettinge oratriggdrire®ctiohs R3S Ré Gt teadanastirhy.
indicated in the figures that the detectors trigger respective reactions.
The formof reactions differs depending on the respective form of

enbodi nent , it ipserphaatioaiydindicatedtit itneg figdres lteat dew tetestord tngbbErésipgutveS'ehétioins.
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triggering phedehsighftaef idattSareliten dithep pickssedr RAbleSRLIThsUSRENGFered of Afidyous
details of the respective lift installation 10, If, for exa e, the I|ft

i nstal | ati ofiraei% tgaesihe &eactipgs drr @A TPIBdR thatrthey ggan A swikch whigh is g 2

circuit ofsirlbg cire@er and/or lower lift cage Al, A2 can be interrupted by
the detector or detectors. A nmulti-nobile |ift installation 10 preferably
conprises an own safety circuit per |ift cage Al, A2 in which several

safety el enprdrg, arsUslimaus f SdsspIBED | o?, marRddity/ tﬁé’ﬁﬁ@g:érﬁm aﬂldtﬁeafréﬁc}ion§w't@es
are arranged in a serjies circuit. The corresponding lift or A2 can
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drive or the brake unit of [ i installation 10 in order to infterrupt
travel oper@tthespregr %”H@rmqféﬁﬁéﬁGMgA? AR be HiRrmumted by 1P detedieie d&‘“?%&ct i on
is desired. The inventi on can, however, also be used in lift installations

whi ch are equi pped with
A multi-mobile ift |nsta|lat|on 10 preferably comprises an own safety circuit per lift cage A1,

A2 in which several safety elements, such as, for example, safety contacts and safety
switches, are arranged in a series circuit. The corresponding lift cage A1 or A2 can be
moved only when the safety circuit and thus also all safety contacts integrated therein are
closed. The safety circuit is connected with the drive or the brake unit of the lift installation
10 in order to interrupt travel operation of the corresponding lift cage A1 or A2 if such a

reaction is desired.

The invention can, however, also be used in lift installations which are equipped with a
safety bus system instead of the mentioned safety circuit.

Alternatively or additionally to opening the safety circuits also the brakes of the respective
lift cages A1, A2 can be triggered.

Alternatively or additionally also possible safety brakes of the respective lift cages A1, A2
can be triggered.

Thus, one or several of the following reactions can be triggered by the detectors 22, 24 or



safety bus systeminstead of the nmentioned safety circuit. Alternatively or
additionally to opening the safety circuits also the brakes of the
respective lift cages Al, A2 can be triggered. Alternatively or
additionally al so possible safety brakes of the respective lift cages A, A2
can be triggered. Thus, one or several of the follow ng reactions can be
triggered by the detectors 22, 24 or 9 28, 28 dependi ng on the respective
formof enbodinment: - opening a safety circuit of at least one |ift cage A,
A2, - signa6, 28adepehding oodim raspectivetforinygfeemimglimentr aki ng devi ce of at | east

one lift cage Al 2 ' i : at least one lift cage
A, A2, - transfgpr’érb"ﬁnr?gag?gepe%%tﬁﬁgﬂ% |€?§7?’B§%59§!&?@,t0 a pre-warning state,
- adaptation of sipealteptiftcahtrelpeed v1, v2 of at least one lift cage A, A2.

Thus, a spacing ff@%ﬂﬂaﬂak cme&qgg%%c&%mg%ge%@f ]by control can be

realised by the e f o Pne an Sét in arange of 0 to
900 wit h respect triggetingea safiety rake di atdedst one lift cagehdt,ayl es WL, W2 preferably

lie in the range d dear ees d rti. |y preferably,

bet ween 10 and SHQ%%#@@??'%S\%%S%%%S?S/A?R%aé’ﬁ%ﬁ@“{;@ug%'i s set to be

vari abl e i n -t i meadaptatmperi denesrtical speetd e vd of attleastoak lifizagedtieA8, such as the
position, speed or acceleration of a lift cage Al, A2, the spacing,

rel ative speed or relative acceleration of the lift cage Al, A2 relative to
a referencdhps] aspaging bantb er atcombialedspatiag ahd tshfety cortral van akIredlised b the
Thanks to the setting of the angle W, W2 the angle WL, W2 can, for exanple,
be set to B'évegﬁr%rf‘l er in the case of a greater speed of the cage A, A2 so
that the light beamLl, L2 is incident at an earlier point in tine on the
detector 22,24 and fhig, can thus.trigger reaction Rl , , R4 at an
car lier pot e anaeL T, WELqanba $aLin 2 et & 19 005 axth dgRegt t e yatial dhpcion
reaction Rl,z RZheRihgid3dneorwespenpiingliy in @Re ¢a5ger BetweRHSO aingl s Uegread@ng, W,

W2 can be set. The connection between accel eration and angl e behaves in
anal ogous particularly preferably, between 10 and 50 degrees.

Advantageously the angle W1, W2 is set to be variable in time in dependence on single or
several parameters, such as the position, speed or acceleration of a lift cage A1, A2, the
spacing, relative speed or relative acceleration of the lift cage A1, A2 relative to a
reference point or the operational state of the lift installation 10.

Thanks to the setting of the angle W1, W2 the angle W1, W2 can, for example, be set to
be smaller in the case of a greater speed of the cage A1, A2 so that the light beam L1, L2
is incident at an earlier point in time on the detector 22, 24 and this can thus trigger a
reaction R1, R2, R3, R4 at an earlier point in time. With a lower speed, the necessity of
an early reaction R1, R2, R3, R4 correspondingly reduces and thus a greater angle W1,
W2 can be set. The connection between acceleration and angle behaves in analogous

manner.

The operational state of the lift installation 10, such as, for example, in the inspection or
maintenance state, often presets a reduced maximum speed. Thus, in the case of an
inspection travel of the lift cage A1, A2 the angle W1, W2 of the light beam L1, L2 can be
increased after transfer of the lift cage A1, A2 to an inspection state, since the lift cage A1,
A2 can be moved only at reduced speed.

The position of the lift cages A1, A2 serves, for example, for the purpose of determining



manner. The operational state of the |lift installation 10, such as, for
exanple, in the inspection or naintenance state, often presets a reduced
maxi num speed. Thus, in the case of an inspection travel of the lift cage
Al, A2 the angle WL, W2 of the |light beamLl, L2 can be increased after
transfer of the lift cage Al, A2 to an inspection state, since the |ift cage
Al, A2 can be noved only at reduced speect The position of the lift cages
A, A2 serves, for exanple, for the purpose of determining 10 the tine
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Shaft "and | SR g ' cabed ATCRZ o hebieeRia iAol g nd et apHdS GefEthg

of the angl df Mk vali@ ibéalienbeldw, tieeveiable detting of dgeandles WelW? begihe sane shaft
11, then correspondi ng safety equi pnent can al so be provided between these
lift cages. Moreover, correspondi ng sensor regions can also be provided at

t he | ower anﬂé@eralmﬁeagesstna\fét irethe safnet draftl 11f thedh@lesgdndiy safety @gpipespittara

ri sk-1aden aq?%roac dg thﬁéaﬁ%ﬁ to the respective shaft end. The
operating pr cti’epPré"”g Riveen hese]if 4985 case as described in  connection
with the ot her forms of enbodinment. u Patent Clainms 1. Safety equi prrent for
alift inst Iatlon h an upper lift ca Al nd.a lower 1ift cage
(A2). " whi oh MIBOWS! soriRspaniind sEp ReiPas £ pRACRNLNed Bt WedRESCAen yRDa
direction (sh)aftlemdaofctﬁérmrshtaﬂ ft1 sthad to prédentad riskRden appioash af bt cige(td Me
wherein the safe q n& %(%rlsesaflrs el ectro-opti cal getetlon
syst em (20) rﬁfﬁer‘r‘ pé&p i gite REERES prinpiplg i the gagiein FiF 3T CF3RY E?)Her
lift cage (Aohnéddnwithih@ oftief fdrmdeff efbabinfed, 24), characterised in that
the first detector (22, 24) conprises a light-sensitive first sensor region
(22) in an wupper region of the lower lift cage (A2) and the first |ight
source (21) issues a focussed first light beam (L1) at a first angle (W)

with respect to the vertical direction (z) and the first angle (W) is so
pr edet er m ned



that on approach of the upper and the lower lift cages (A, A2) the first

| ight beam (L1) is incident on the first sensor region (22) and thus is
detectable by the first detector (22, 24) and the first detector (22, 24)
triggers a reaction (Rl, R2, R3, R4). 2. Safety equipnment (20) according to
claim1l1, characterised in that the safety equipnent (20) conprises a second
el ectro-optical detection systemwth a sékond light source (25) in an
upper region of the lower lift cage (A2) and with a second detector (26,

28) in a | oRetent Bgirom of the upper Iift cage (Al). 3. Safety equi pnent for a
lift installation (10) with a |lower shaft end and with at |least one |ift
cage (A2), which is novable substantially independently along a vertical
direction (1z) i BSatety equiprmbatffor & Lift)insdéllatiore (10) Mtithi amstadelr dift icage (A1))andvéihiewer n

h f ' ' fi I - ' d ' A
(20) “wi th a PP TR SFIRER R Phovabe 3bostafiRlt o@Beudily SRpRE P Re IR o)
and with a {2)rista cehmoh dift HaRk, (12)pf thenkift astatiatiore(l0),nwhérain theesafety siquipeteatt or
22, 24 t- t t
of “the | overOBRiRE &0 HirtEratpnr dteqtonrvsBRT Ttk vigts el salieb lEn.nd "
first |ightidnennedibpf tie uppkr lift cagh (A B anddyith avfitsh derstoe (22,12) t dharacterisied an

direction ( and the first angle (W) is so predeterm ned that on approach
of the lift ge (A2) to the lower shaft end the first |ight beam (L1) is

i nci dent on-the fHe fikt detastor (220 4P doraZiesaniyHtsensitive fitet serisableyidny(22hen &n r st
detector (22, 24é and the H?ést o| tectzé (22d 24) triggers a reaction (R1,
R2, R3, R4). 4. SBREI§9i8Rgf %‘ﬁ’e’(ﬁcﬁags Dr#%g to claim3, characterised in
Ei hat the safety ﬂﬁéﬂraqighpmé% (?@ksﬁﬁ@fdcﬁ%d?ur?&gﬁﬂﬁbaﬁdl et apa 63t ?ﬁ@,ﬁ (W|1)
etection syste ond |.i rce t n of the

Shaft end and w M ssreeCRd bRt dirootBs 5 fs hest SngRd S Bt dsteried | 1
cage (A2). 5. Sair%wn%@prd@&wf tI'feOupp%r Iaha the mte.ahft aégessr(Aﬁlmz) e tfifstaig hiseeed
shaft end and with at |east ape
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(11) of the Iift dbtsloprl2BUpand thefirst\WeRictrined, lzaz]ﬁgbeisya RALIIGERTL RRORBIRHES A
first electro-optical detection system (20) with a first |light source (21)

in the region of the wupper shaft end and with a first detector (22, 24),
characterised i nshi#§ equipment (20) according to claim 1, characterised in that the safety

equipment (20) comprises a second electro-optical detection system with a second light
source (25) in an upper region of the lower lift cage (A2) and with a second detector (26,
28) in a lower region of the upper lift cage (A1).

3. Safety equipment for a lift installation (10) with a lower shaft end and with at least

one lift cage (A2), which is movable substantially independently along a vertical direction

(z) in a lift shaft (11) of the lift installation (10}, wherein the safety equipment comprises a

first electro-optical detection system (20) with a first light source (21) in a lower region of

the lift cage (A2) and with a first detector (22, 24), characterised in that

- the first detector (22, 24) comprises a light-sensitive first sensor region (22} in the
region of the lower shaft end and

- the first light source (21) issues a focused first light beam (L1) at a first angle (W1)
with respect to the vertical direction (z) and the first angle (W1) is so predetermined
that on approach of the lift cage (A2) to the lower shaft end the first light beam (L1)
is incident on the first sensor region (22) and thus is detectable by the first detector
(22, 24) and the first detector (22, 24) triggers a reaction (R1, R2, R3, R4},

4, Safety equipment (20) according to claim 3, characterised in that the safety



the first detector (22, 24) conprises a light-sensitive first sensor region
(22) in the upper region of the lift cage (Al) and the first |ight source
(21) issues a focused first |light beam (L1) at a first angle (W) with
respect to the vertical direction (z) and the first angle (W) is so
predeterm ned that on approach of the lift cage (A, A2) to the upper shaft
end the first light beam (L1) is incidentl2on the first sensor region (22)
and thus is detectable by the first detector (22, 24) and the first
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source (25) |bweafegmp§nhéﬁg¢a§@ @b)ythe lift cage (Al) and with a second
detector (26, 28) in the region of the upper shaft end. 7. Safety equi pnent

(20) according to claim3 or 4, characterised in that the |lift cage (A2) is
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al ong a ver tijppay sha&lérﬂcetnu@:mth(amst &etbaer 1221‘ b4)s Bredrhcteddad inhatSaf ety equi prent
according to any one of precedi ng clains, characterised in that the

sensor regi on (23he B@hﬁ?ﬁ%@é (2%\24) spmprisgsta ightseRsite WalsensAsregin @2) inghe n)

able to separat g}, Fe,elxé@jOHq,tf%hﬁlgageJ@nMety equi pment according to any one
of the preceding clains, characterised in that the first detector (22, 24)
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detector (22, 24) and the first detector (22, 24) triggers a reaction (R1, R2, R3, R4).

6. Safety equipment (20) according to claim 5, characterised in that the safety
equipment (20) comprises a second electro-optical detection system with a second light
source (25) in an upper region of the lift cage (A1) and with a second detector (26, 28) in
the region of the upper shaft end.

7. Safety equipment (20) according to claim 3 or 4, characterised in that the lift cage
(A2) is the lower of several lift cages (A1, A2) in a common lift shaft (11) of the lift
installation (10), which are both movable substantially independently along a vertical
direction (z) in the lift shaft (11).

8. Safety equipment (20) according to claim 5 or 6, characterised in that the lift cage
(A1) is the upper of several lift cages (A1, A2) in a common lift shaft (11) of the lift
installation (10), which are both movable substantially independently along a vertical
direction (2) in the lift shaft (11).

9. Safety equipment according to any one of the preceding claims, characterised in
that the sensor region (22) comprises several light-sensitive sections (22.1 - 22.n) able to
separately evaluated.



opening a safety circuit of at least one lift cage (A, A2), signal to a
lift control, - triggering a braking device of at |least one |ift cage (A,
A2), - triggering a safety brake of at least one |lift cage (A, A2), -
transferring at |least one lift cage (Al, A2) to a pre-warning state, -
adaptation of the vertical speed (vl, v2) of at least one |ift cage (A,
A2). 12. Safety equi pnent according to an}® one of the preceding clains,
characterised in that a spacing control or a conbined spaci ng and speed
control is realised by neans of the electro-optical detection system or
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posi tion, spaethidrthadiestllighteidaon(Ldf isandiddrit. cage (A, A2), the spacing, the

relative speed or the relative acceleration of a lift cage (A, A2) with
respect to a reference point or the operational state of the lift

i nst aljl ation1( losafe%equrEénti azbalingto @y GrkDdf thiet frecafid ylareg)ichariateric@d )n
according t ny one o e receding clains, wherejn.the |ift in ation
(10) " Conpr | Ja She O Faole o 98 ol iegtheican Rayridbeed by teFstAstenit B2 S ng
brake per li-ft cegsirgth safll)cikoi oidtaesst bna it 0hge giiom2pf the 1ift cages (A,
A2) can be prevent eci bg .hhe re]action (R, R2, R3, R4).

- signal to a litt control,

- triggering a braking device of at least one lift cage (A1, A2),

- triggering a safety brake of at least one lift cage (A1, A2),

- transferring at least one lift cage (A1, A2) to a pre-warning state,

- adaptation of the vertical speed (v1, v2) of at least one lift cage (A1, A2).

12.  Safety equipment according to any one of the preceding claims, characterised in
that a spacing control or a combined spacing and speed control is realised by means of
the electro-opticat detection system or systems.

13. Safety equipment according to any one of the preceding claims, characterised in
that the angle (W1, W2) between the light beam (L1, L2} and the vertical direction (z) is
settable to be variable in time in dependence on individual or several parameters.

14. Safety equipment according to claim 13, characterised in that the parameters
represent the position, speed or acceleration of a lift cage {A1, A2), the spacing, the
relative speed or the relative acceleration of a lift cage (A1, A2) with respect to a
reference point or the operational state of the lift installation (10).

15.  Lift installation (10) with safety equipment (20) according to any one of the
preceding claims, wherein the lift installation (10) comprises at least one lift cage (A1, A2),
with a drive and a holding brake per lift cage (A1, A2) and wherein a collision of the lift
cages (A1, A2) can be prevented by the reaction (R1, R2, R3, R4).



