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Met hod of operating a lift installation, a lift installation operable by
this method and safety equipnment for this |ift installation The invention
relates to a nethod of operating a lift installation, in particular for a
multi- nobile lift installation with several |ift cages in a shaft.

Moreover, the invention relates to a corresponding lift installation
operable by this nethod and to safety equipnent for this lift installation
in order to prevent collisions between these lift cages. The |ift cages in
such mul ti - | | i i.nst al. uj
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i nst al | at i osafety efuipmenttfoythie tiftgnstdliationt hat no col | i si ons of the individual
|ift cages should happen. Particularly in the case of an energency stop or
even in the case of a nornmal storey stop of a cage, it cannot be ensured in
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However, the conveyjn capaci t bi lift installation is not
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cost/utilisation efficiency. Amulti-nmobile lift installation is now known
from European Patent Specification EP 769 469 B1l, which co ses _neans for
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exchange of I nfor

A multi-mobite lift installation is now known from European Patent Specification EP 769
469 B1, which comprises means for opening the safety circuit of a lift cage if an undesired
approach to another lift cage occurs. According to the stated patent specification there are
present, at each lift cage, safety modules which evaluate the cage positions and speeds
so as to be able to trigger, in a given case, braking processes even at other lift cages. The
individual safety modules have to constantly know and evaluate the cage positions and
speeds of the other participating lift cages in order to be able to correctly react to an
emergency situation. A special decision module is needed for that purpose, which is
responsible for determination of the stop commands in the emergency case.

A similarly complicated solution is known from International Patent Application WO
2004/043841 A1.

With consideration of the known arrangements it is the object of the present invention to
provide a multi-mobile lift installation where, on approach of lift cages, the cages prior to

collision are automatically stopped without a more complicated exchange of information



2 between the lift cages being necessary. Stated in other words, the object
I's inmprovenent of safe operation of nulti-nobile lift installations by
sinple and reliable neans. It is regarded as a further object of the

i nvention to so execute a 'collision protection' that no additional shaft
cross-section is used up or occupi ed. Fulfllnent of the object takes place
by the features of claim1. Advantageous 2devel opnents of the invention are
reali sed by the dependent patent clains. The nmethod according to the

i nventi on fstwegethetliftghges beint nepssésant.at i on conpri ses at | east one upper
lift cage and at | east one lower |ift cage, which are both vertically
novabl e substantially independently in a common lift shaft of the lift
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swi t chi ng n@ﬁtﬁgﬁ\%ﬁb&ﬁf ??Bgr %ﬁ%’gﬁ% "% astened to an elongate run, the
first electromechani cal swtching nechani sm being kept in a travel setting
by the wei ght force of the weight fastened to the run,

el ect r omechthff egarded\gst2 g Hg'@ﬁtaﬁ’fi tg?n"?"@”%ﬁ'? torRpeeracHte? %Pg'ﬁ@f’ rretgeian’ Bet t he
lover lift gagdditichal §6aH rpsD8Aion id heed®) &dccliiegened to the run, wherein
the wei ght inpinges on the second electronmechanical sw tching nechanlsn1|n
the event of undesired approach of the two |ift cages. A safety circuit of
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setting by the weight force of the weight fastened to the run. A second electromechanical
switching mechanism is arranged in an upper region of the lower lift cage vertically below
the weight fastened to the run, wherein the weight impinges on the second
electromechanical switching mechanism in the event of undesired approach of the two lift
cages. A safety circuit of the lower lift cage is opened by means of the second
electromechanical switching mechanism by the impinging of the weight. A safety circuit of
the upper lift cage is opened by means of the first electromechanical switching mechanism

by a diminishing of the weight force.

Advantageously the first electromechanical switching mechanism comprises a lever
element, a force store and a switch, wherein the run is so fastened to the lever element
that the lever element is kept in the travgl setting by the weight force of the weight
fastened to the run. The force store is so cbnnected with the lever element that the lever
element is transferred from the travel setting to an emergency setting when the weight

force diminishes and the switch is then actuated and the safety circuit opened.

Advantageously the second electromechanical switching mechanism comprises a lever

element, a force store and a switch, wherein the force store is so connected with the lever



3 elenent that the lever elenent is kept in a travel setting. The second
el ectronmechanical swtching nechanismis transferred fromthe trave
setting to an energency setting when the weight inpinges on the |ever

el ement and the switch is then actuated and the safety circuit opened.
Advant ageousl y the second el ectronechani cal sw tching nechani smconprises a
collecting elenent which is so designed tBat the weight inpinges on the

| ever el enent of the second el ectronmechani cal switching el ement even when
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saf ety ci rcaiicuig opgapdant ageously the first el ect rorrechanl cal swtching
mechani sm and the second el ectronechani cal sw tching nechani smform an
el ectromechani cal safety systemin the |[|ift installation for precluding
col |i si on ohdvantagenwsly i fe cegesd  ¢lectemikichaical a\ndtalhiegynmqbamiamntcomrises a
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and reliabili ts/ &R olution. The sw tching nmechani smcan be

advant ageou%q ?ﬁ?‘ocﬁ S\ﬂ% standard el enents. In addition, on actuation
of the switching nechanismthe safety circuit of one cage is opened

i nd d t of ti bet th ft d.th t
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anot her. A érgrt,t,gm@rre@sym@t@g@,r@fof&ﬁ@safgweﬂbu.w is apparent if the safety
equi pnment is disposed in comrunication with a control unit of the l[ift
i nstall ati on, because, when the weight inpinges, the trigger nechani sns of

t he upper aN@l/dnﬂégébuéWf theC 3S eRERoMEEREMRN switching mechanism and the second
electromechanical switching mechanism form an electromechanical safety system in the
lift installation for precluding collision of the two lift cages.

In addition, a safety equipment is a component of the lift installation operable by the
inventive method. This safety equipment comprises a first and a second
electromechanical switching mechanism.

An advantage of the present invention lies in the simplicity and reliability of the solution.
The switching mechanism can be advantageously produced with standard elements. In
addition, on actuation of the switching mechanism the safety circuit of one cage is opened
independently of a communication between the lift cages and the safety equipment.
Thanks to the simple mode of construction and the autonomous functional capability the
safety equipment is not susceptible to disturbances. Moreover, the described solution is
simple to initialise when placing in operation, since only a few systems have to be matched
to one another.

A further advantage of the invention is apparent if the safety equipment is disposed in
communication with a control unit of the lift installation, because, when the weight

impinges, the trigger mechanisms of the upper and lower lift cages are actuated



4 simultaneously. The control unit thus has avail abl e redundant information
about an undesired approach of the lift cages and can actuate appropriate
reactions such as triggering of a safety brake or hol ding brake. This
redundant design of the safety equipnent increases the safety of the lift
installation. The invention is described in nore detail in the follow ng on
t he basis of exanples of enbodinment and With reference to the draw ngs,
which are not to scale and in which: Fig. 1 shows a schematic side view of a

first multisifkadedublf t ThesésttloRtunAnthas taikdaviilableOredDAddritViefdiination aBsutFay. 2
shows a schenmmtjc, side vij ev¥ &f a part of a second multi-nobile |ift
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i nvention i gigdesy oPed shfetyC BrakCbi PBIdiHgt Braked. This &d%hamtedesﬁ@(r{ tof the® afedy
lift installation 10 with an u&%er lift cage Al of a third |ift cage (not
shown) and eHPBGRtingreasesthgsaiely ofithe it istallalia ¢ cage (not shown) i's shown,
the two |ift cages being vertically novable substantially independently in
alift shaft 11 of the |ift installation 10. For this purpose the lift
cages A, APhe Hieptiopisodesraiiediin imesgretril netheplloving %‘xg‘ﬁ‘ptP%s,'s pkexamples of

i ndi vi dual | ¥ymBeMMeAPAR lith Aef&@AEE ] thedrdfings/ HiHidh 518 ndBtd LaR&H iR whitdh Vi dual

novenent in the [|ift shaft 11. Nunerous possibilities also exist for
positioning of the drive. Thus, this can be positioned in stationary

| ocation in epar at : i T Wy M A ; :
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in which the drives totbednvgptiorirandof the |ift cage A, A2. A nunber of
approaches are thus available for selection by the expert in order to be
able to individually nove the lift cages of a nulti- nobile lift

i nstal | ati oRig. 2 saf et shaywguigpseemaic sidepviewi o aapaitreft aesecond omuttiraebilealift

swi t chi ng mechani sm 2; . C rechani cal swi t chi ng nechani sm
22 is provided. The f%P@&éﬁe%%ggﬁﬁwghlg@f%@%'tchi ng mechanism?21 is, as
schematically indicated, fastened in the |ower region of the upper lift

SR o AR FAediph 3he B« J0Eubh LRI ATERRD R Bimn
24, whi ch kemln'smbbipe Ifff insl.’allaloac’tcrwitrpamame:rdift cage Ad haf mghinee lifh earg es(mofghawm) ando-
tzgr ]Erggt ;L:‘égltlgv%grt ﬁf{ Iggge( N GF Ia tﬁf% tllh nc%)geb(}‘ott gweowv\rﬁ'igg o&vﬁ),r frie t%;voorift th&esV\Et'aiﬁgg1 t
vertically movable substantially independently in a lift shaft 11 of the lift installation 10. For
this purpose the lift cages A1, A2 can be provided with own drives or, for example, be
individually couplable to a central drive system so as to enable individual movement in the
lift shaft 11. Numerous possibilities also exist for positioning of the drive. Thus, this can
be positioned in stationary location in a separate engine space or directly in the lift shaft
(11) laterally of or above or below the lift cages. Lift concepts are also known in which the
drives are component of the lift cage A1, A2. A number of approaches are thus available
for selection by the expert in order to be able to individually move the lift cages of a multi-

mobile lift installation.

A safety equipment 20 comprising a first electromechanical switching mechanism 21 and a

second electromechanical switching mechanism 22 is provided.

The first electromechanical switching mechanism 21 is, as schematically indicated,
fastened in the lower region of the upper lift cage A1, for example in the floor region. The
first electromechanical switching mechanism 21 comprises a weight 23 fastened to an
elongate run 24, which keeps the first electromechanical switching mechanism 21 in a so-

termed travel setting (normal setting) by the weight force G of the weight 23 fastened to



5 the run 24. The second el ectronmechani cal sw tching nmechanism 22 is
arranged and fastened in an upper region of the lower lift cage A2
vertically below the weight 23, which is fastened to the run 24, so that in
the case of an undesired approach of the two Iift cages Al and A2 the

wei ght 23 inpinges on the second el ectronmechani cal sw tching nechani sm 22.
The two switching nechani sns 21 and 22 aré so constructed and arranged that
a safety circuit of the lower lift cage A2 is automatically opened by neans
of the secanédrured4ectronechani cal sw tching mechani sm 22 by the inpinging of
the weight 23 and that a safety circuit of the upper lift cage Al opens by
means of a first el ectronechanical sw tching mechanism 21 al nost
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connect i on.themeight 23 irapipaes arythe sacopd glectiomeshanicab sitohing Mechamisth P4 when t he
safety circuit and thus all safety contacts integrated therein are closed.
The safety circuit is connected with the drive or the braking unit of the
lift i nstalheatyooswitchingomgehanismsn2tapdig are 80 icopstelcteshand afrapgest thaha safety
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opened by actuation of the elecCtromechani cal swi tching nechanism
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el ectronmechani cal™ System whi c 0es no requi re any exchange of i nformation
between the Iift cages or also any intervention (as far as incorporation in
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switt are arranged in series connection. The corresponding lift cage A1 or A2 can be
moved only when the safety circuit and thus all safety contacts integrated therein are
closed. The safety circuit is connected with the drive or the braking unit of the lift
installation 10 so as to interrupt the travel operation of the corresponding lift cage A1 or A2
if, for example, the safety circuit is opened by actuation of the electromechanical switching

mechanism.

Switching-off of the two drives and triggering of the holding brakes of the two lift cages A1

and A2 is preferably effected by the opening of the respective safety circuits.

The invention can, however, also be used in lift installations 10 which are equipped with a
safety bus system instead with the mentioned safety circuit.

The described safety equipment 20 is a pure electromechanical system which does not
require any exchange of information between the lift cages or also any intervention (as far
as incorporation in the safety circuits or safety bus systems of the participating lift cages)
in the lift control, i.e. the safety equipment 20 operates completely autonomously and

therefore functions even in such cases where disturbances occur in the control.



Details of a second form of enbodi nrent are explained in connection wth Fig.
2, wherein the sane and simlar conponents or conponents with the sane
function are provided in all figures with the same reference nunerals. In

t he second form of enbodiment as well, wuse is made of two sw tching

mechani sms 21 and 22 which are so constructed and arranged that the safety
circuit of the lower lift cage Al is autonmftically opened by neans of the
second el ectronechani cal swi tching mechani sm 23 by the inpinging of the
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25, a force store 30 and a switch 26. The run for exanple a rope or
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mechani sm i r\NéQﬁ’thl%%eGOf the arrangement shown in Fig. 2 is placed in the
region of a prvot axis 32 of the lever element 25 and predeternines there a
torque in order to nove the | ever el enent 25 about the pivot axis 32 in
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is partlcularly suitable as force store 30, which mechanism in the case of the arrangement
shown in Fig. 2 is placed in the region of a pivot axis 32 of the lever element 25 and
predetermines there a torque in order to move the lever element 25 about the pivot axis 32
in clockwise sense when the run 24 is relieved. However, a spring-based mechanism

which pulls the lever 25 or presses this can also serve as force store.

In every case the force store 30 must apply sufficient force in order to set the lever
element 25 in motion and to trigger the switch 26 as soon as the strain on the run 24
significantly diminishes.

As switch 26 use is preferably made of an element which is mechanically connected
directly or indirectly with the element 25 and which is triggered as soon as the lever
element 25 rotates about the pivot axis 32 to some extent in clockwise sense. A form of
embodiment of the switch 26 is shown in Fig. 2 which comprises a short lever with an end
roller 33. On pivotation of the lever 26 the short lever moves and the switch 26 is

actuated.

The second electromechanical switching element 32 also comprises a lever element 28, a



The second el ectronmechani cal switching el enment 32 al so conprises a |ever
element 28, a 7 force store 31 and a switch 29. The force store 31 is so
connected with the lever element 28 that the lever elenment 28 is kept in a
travel setting. Wien the weight 23 inpinges on the |ever elenent 28 of the
second el ectronechani cal switching nmechanism?22 this is transferred from
the travel setting to an energency setting and in that case actuates the
switch 29. The safety circuit of the lower lift cage A2 is opened by the
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soon as the |ever elenent 28 rotates about a pivot axis to sonme extent in
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1). The noroptionstate is shown in Fig. 1 where both lift cages Al and A2 are
di sposed at a sufficient spacing fromone another. If nowthe lift cages A
and A2 have further approached, wherein the spacing R reduces to zero, the
wei ght 23 i Apiswgtes 2900sé he pseferidty aiaelet sfodre elearent avhichiis aieichgnically hanhedted 2

and trigger th tch 29 e st f thel r Lift
cnge. Ao St dipellof B eV eTmeTbpAR Sad BhEnce SBBAMAY S sdran BF Pveho
i andi at ehsgemehngs fitateb @boaepivbi dlis a@eneléxtérit uab&mtertcﬂo@@ﬁseagbrhy waygoi
t he tc )
s a?orm of embodiment of the switch 29 is shown which comprises a short lever with an end
roller 34. On pivotation of the lever element 28 the short lever moves and the switch 29 is
actuated.

A simple, safe and robust electromechanical advance switching-off can be realised, in
order to prevent collision of the lift cages, by the means which were described in
connection with the first and second form of embodiment. Through the described safety
equipment 20 an emergency stop is automatically triggered when a minimum spacing S is
fallen below (see Fig. 1). The normal state is shown in Fig. 1 where both lift cages A1 and
A2 are disposed at a sufficient spacing from one another. If now the lift cages A1 and A2
have further approached, wherein the spacing R reduces to zero, the weight 23 impinges
on the second electromechanical switching mechanism 22 and triggers, by way of the
switch 29, immediate stopping of the lower lift cage A2. At almost the same time the upper
element 25 drives upwardly and immediate stopping of the upper lift cage A1 is also
triggered by way of the switch 26.

If several lift cages travel in the same shaft 11, then a corresponding safety equipment 20
can also be provided between these lift cages.



| f several lift cages travel in the sane shaft 11, then a correspondi ng
safety equi pnent 20 can al so be provided between these |lift cages. 8
Patent Cains 1. Method of operating a lift installation (10) - with at

| east one upper lift cage (Al) and at |east one lower lift cage (A2), which
are both vertically novable substantially independently in a comon |ift
shaft (11) of the [ift installation (10)8 with a first el ectromechani cal
swi t chi ng nechanisn1(21) arranged in a |ower region of the upper lift cage
(Al), whergy Qﬁn% rst el ectromechani cal switching mechanism (21)

conpri ses a melg 7 %23) fastened to an elongate run (24), the weight force
(G of the weight (23) fastened to the run (24) keeping the

el ectromacqanl cq‘h tﬁé% LE er;lgh %n@mg 4]0% )IO n atravel setting, - with a

second el ect r onechani éa ani sm (21) arranged in an upper
regi on of the | ovitbratlieast on@gﬂpe(rmﬁ)cagel(M)(midlgt lezst one tomer ikt cade (A223yhi¢hasteened
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el ect r omechani cahe Bftirstafiatian (@ghani sm (22), - a safety circuit of the |ower
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according to cl Fﬁ{‘?ﬁ n’sg’hééﬁ é‘?ﬁf@@ﬁ 3 We'ﬁ g% tf@StF %tté @?‘e%?’?%é‘i’fbg%‘gathe

swi t chi ng rrechamagnt( aﬂ:&e q@)P6i URS \eifiRv €13) claeERBl (02%e ranf Q4T ekeebdyethe30)
and a switch |nthe r stened to the | ever el enent

(08 % hat She | asiropltghanpal shighing giachpmm 2 DR A HHOLIR vy by L he

ight force (G)W|£hfateb@oﬁueele&tvorﬁé’eﬂanfcasé\mftﬂmgtme&m;snﬁ @) (atfbh adlmh sheppém
the force store (30) is so connected with ver el enent 5%3 that the

| ever el ement (2'59'°P§fth%iﬁ‘é’?@ff?%ef(f‘g}ﬂqrﬂ%a”t/ ,bg\p@qthgg\teggr}t,@%)é %ﬁ@%m
setting when thegyeight force (G dimnishes and the switch (26) is then

act uat ed and t he saf ety circuit
wherein in the case of an undesired approach of the two lift cages (A1, A2) the

weight (23) impinges on the second electromechanical switching mechanism (22),
- a safety circuit of the lower lift cage (A2) is opened by means of the second
electromechanical switching mechanism (22) by the impinging and
- a safety circuit of the upper lift cage (A1) is opened by means of the first
electromechanical switching mechanism (21) by a diminishing of the weight force
(G).

2, Method according to claim 1, characterised in that the first electromechanical
switching mechanism (21) comprises a lever element (25), a force store (30) and a switch
(26), wherein the run (24) is so fastened to the lever element (25) that the lever element
(25) is held in the travel setting by the weight force (G) of the weight (23) fastened to the
run (24) and wherein the force store (30) is ':so connected with the lever element (25) that
the lever element (25) is transferred from the travel setting to an emergency setting when
the weight force (G) diminishes and the switch (26) is then actuated and the safety circuit
opened.

3. Method according to clam 1 or 2, characterised in that the second
electromechanical switching mechanism (22) comprises a lever element (28), a force store
(31) and a switch (29), wherein the force store (21) is so connected with the lever element

(28) that the lever element (28) is kept in a travel setting and wherein the second



opened. 3. Method according to claim1 or 2, characterised in that the
second el ectronechani cal sw tching nmechanism (22) conprises a |l ever el enent
(28), a force store (31) and a switch (29), wherein the force store (21) is
so connected with the lever elenment (28) that the | ever elenent (28) is
kept in a travel setting and wherein the second 9 el ectronechani cal

swi tching nmechanism (22) is transferred flomthe travel setting to an
energency setting when the weight (23) inpinges on the |l ever elenent (28)

and the swi élé&lronﬁe?c%ni'cﬁl §»hﬁiﬁ|r%cﬁ1\éaﬁé?ﬁisnw |§Qra$1§fé?tte)d ﬁérﬁQHé ttraQBﬁ%fﬁhg tb an
Met hod according to claim3, characterise he seco

el ect r omech@REEENCY %qmrtq:wh@rgtmam. (33 l(nmpeé em&m ‘@é@f elemsnt @ék anththe swiietht

(27) so dest@P%Qhérhé‘étuétQ@a%'tl%"&afeﬂ?éﬁ):wlgﬂa)érié@es on the lever element (28) of
t he second el ectromechani cal swtching nechanism (22) even when slight

oscillations occur during approach of the Ilift cages (A, A2). 5. Lift

instal latiop (1 r 0 i 1he
precedi ng clai nsome@ﬁgr%g%@h sfebdéllghp? hg%r%ﬂgrg{@f |quﬂ?]t§ftﬁgosfeg%> ﬁ%r?‘e?irggﬁ%gggr%%a?ses
a drive andswitchinglroesignisna(@d) comptisasta tallectingsejement (2799 desighadbakthe weght
only the drj e { S I

hol di ng bra%ggﬁmg n{;% c%nm‘ﬁ‘?? léf\jetrcezalgrggﬁ?w %@@as&{o‘?\td r%'%&g‘r?'gﬁc %Caﬁ SmCﬁ n%f
the safety wechanisns (22 .even fwhenrstight! dsatiations(doopr dmngrabpngadmofdhaihmsges (A1
characteri SE% in that the first electromechanical sw tching nmechani sm (21)
and the second el ectronechani cal swi tching mechanism (22) form an

el ect rorrechanl cal saf ety system for precl udi ng collision to the tvvo lift

cages (A, e pne f.or ift installati
o;?er able in acco'r'HaHﬁ ﬁ%ﬁophﬂtdbmé’pe@%(? %8'88#8. hﬁ Tsthaﬁf"&ﬂé} NG b %’ r?é et o
4, charact epnea@aﬂng I&Iaﬁr’ﬁ@,t clidngctendedt i thauiheni#ninstalldiihn CloNRbhpeises af drivetaranal
second el ec rlglgg% gkn Fr eacwlll thhalgrég(Ar:?a(;3\%l ana wherein not only the drives of the two lift
cages (A1, A2) are stopped, but also the holding brakes of the two lift cages (A1, A2) are

triggered by opening of the safety circuits.

6. Lift installation (10) according tod claim 5, characterised in that the first
electromechanical switching mechanism (21) and the second electromechanical switching
mechanism (22) form an electromechanical safety system for precluding collision to the
two lift cages (A1, A2).

7. Safety equipment (20) for a lift installation (10) operable in accordance with the
method according to any one of claims 1 to 4, characterised in that the safety equipment

(20) comprises a first and second electromechanical switching mechanism.



