Met hod of operating a lift installation, a lift installation operable by this
nmet hod and safety equipnent for this lift installation The invention rel ates
to a method of operating a lift installation, in particular for a nulti-
nobile lift installation with several |ift cages in a shaft. Moreover, the

i nvention relates to a corresponding lift installation operable by this

met hod and to safety equipnent for this |i¥t installation in order to
prevent collisions between these |ift cages. The |ift cages in such
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A multi-mobile lift installation is now known from European Patent Specification EP 765
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 occupied. Fulfilnment of the object takes place by
the features of claim1l. Advantageous devel opnents of the invention are
real i sed by the dependent patent clains. The nmethod according to the

i nventi on f betwseartisd lifhgageslbeing metebsdryati on conpri ses at | east one upper
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substantially independently in a common |ift shaft of the lift installation,
and a first Statbedn rotiee okerds ctle sbjedtcibiimgrovemean bt safer opargiich bf naulti-mobite fifegi on

of the upper he first el ectronmechanical swtching
mechani sm CW'P&%@ %Pl&ﬂndfrggqb &8  an elongate run, the first

el ectronechani cal sw tchi ng rrechanl sm being kept in a travel setti ng by t he
wei ght force .of th el ect romeck I

o Lchi ng. bdnieAaged S & Mrthed Bhiath St S it B pdrREiY Ao TPIREOTE UG
vertically laelaawnomélehwcgisé skatidras aded gp bhecoupied. wher ei n t he wei ght i npi nges

on the second electronechanical sw tching nechanismin the event of
undesi red approach of the two lift cages. A safety circuit of the lower |ift
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di m ni shing of the weight force. Advant ageousl y the first el ectronechani cal
swi t chi ng nechani sm co%)[r ses a | ever &/erre nt, a force store and a switch,
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safety circuit opened. Advant aghgous t he second el ectronechanical sw tching
mechani sm c¥greins the first eleetromeghapisat Switchingrreechanisie comprisessawvetoht fagtroeditay t he

force store gh%|§ifyatd e the dratidditrbRRchaN&@ switching mechanism being kept in a travel
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 s0 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 switching nechanismis transferred fromthe travel setting
to an enmergency setting when the weight inpinges on the |ever el enent and
the switch is then actuated and the safety circuit opened. Advantageously

t he second el ectromechani cal sw tching mechani smconprises a collecting

el ement which is so designed that the weight inpinges on the |ever el enent of
t he second el ectromechani cal switching el ement even when slight oscillations
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Advantageously the first electromechanical 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
the 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 multisimuitahedusiyf t Thestaitlohtunitnthas dasdavagable oretbeddnt iefotrnatiin absutFarg. 2
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shaft 11. Nunerous possibilities also exist for positioning of the drive.

Thus, this can be positioned in stationary location in a separate engine

space or di FRetly in bhevd & ehemmatictside vidw of atfiegt aditnbil@ lift adeanatisn adwekdivg t he

lift cages. Lift concepths are al so known in which the drives are conponent
of the lift cage Al, Ithevepliefs@nds approaches are thus available for
sel ection by the expert in order to be able to individually ane the lift

cages of a nulti- nobile Iift installation. A safety eqw prent conpri sing
a first el eElgr dmechanfiays Avsehamally sdenwpwseh 21pamhpfaa %%@Bﬁd“”'t' -mobite lift

el ectromechani cal swW nghiBGbMREBAMPI tRe invantinoVi ded. The first
el ectromechani cal swi tching mechanism 21 is, as schematically indicated,

fastened in the | ower region of the upper I|ft cage Al, for exanple in the

floor regi OR.firkH&rm bf érﬁBocﬁr’n@ﬁttdf%ﬁﬁUérﬂioﬁ% dééMubé&in%nHE&i&ﬁ%ﬁtrﬁ%h CRERpises a
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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 muilti-
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 weight
23 inpinges on the second el ectromechani cal sw tching nmechani sm 22. The two
swi t ching mechani sns 21 and 22 are so constructed and arranged that a safety
circuit of the lower |lift cage A2 is automatically opened by neans of the
second el egHerrgireghani cal swi tching nechani sm 22 by the inpinging of the

wei ght 23 and that a safety circuit of the upper Iift cage Al opens by neans
of a first electronechanical sw tching nmechanism 21 al nost sinultaneously by
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and thus all safety contacts integrated therein are closed. The safety
circuit is connected with the drive or the braking unit of the |ift
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The i nvention ¢an, however, al so be used in installations 10 which are
equi pped w swtcénngsrae@iagmm@ @V%Q%mmwgﬂmlw@mdmgswﬁapf Beerpightiferce Gandtui t .

The descri bafl 2aidib¥, GHiEh %ﬂhe&gd @w.ﬁ%ﬁh%'t@ﬁstueg%g@ﬁ@t@n%stem whi ch

does not require any exc ange 0 ornatlon bet ween t t cages or also
any intervention (as far as |ncorporat|on in the safety circuits or safety
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Safety GQUIannt operates coO ete nonous there ore uncti ons
even i n suchiraitse svhighesevesl §tatﬁtsbalnwgt80wbras|. foriexamplsnisatety cantacts and safety

switches 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 instaltations 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.
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Details of a second form of enbodi nent 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 snms 21 and 22 which are so constructed and arranged that the safety
circuit of the lower lift cage Al is autofmatically opened by neans of the
second el ectronechani cal swi tching mechani sm 23 by the inpinging of the
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force Gdimnishes and in that case the switch 26 is actudted. A spring-based
mechani sm  ¢lectiearachanicalrawitcBing regahaniss 3 balgtestsipuliangpusiyhych difieizing shifien t he
case of th%ﬁgﬁﬁgﬁgr@nt shown in Fig. 2 is placed in the region of a pivot
axis 32 of l'ever el enent 25 and predetermines there a torque in order to
nove the | ever elenent 25 about the pivot axis 32 in clockw se sense when

the run 24 i1 figf biEUffnedianRY witcﬁinéQﬁédﬁgnlgﬁs@ﬂcémﬁrmg'a?irglor‘/&é'té;iév&‘“@lérﬁeﬁthe

| ever 25 or presses this can al so sérve as force store. In every case
force store2B@ faer stppPP ands a isyitem26f oFfierum24rigeexamdpieed reneeol eahle, iseioenent

25 t t 24
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26 is act
is particularly 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 enent 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 element 28 is kept in a
travel setting. Wien the weight 23 inpinges on the |ever elenent 28 of the
second el ectronechani cal switching mechanism?22 this is transferred fromthe
travel setting to an energency setting and in that case actuates the swtch
29. The safety circuit of the lower |lift cage A2 is opened by the switch 26..
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switch 26. a form 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 |ift cages. 8 Patent
Claims 1. Method of operating a lift installation (10) with at |east one
upper lift cage (Al) and at least one lower |ift cage (A2), which are both
vertically novabl e substantially independently in a common |ift shaft (11) of
the lift installation (10), with a first &l ectronechani cal sw tching
mechani sm (21) arranged in a |lower region of the upper lift cage (A),
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wei ght (23) fastened to an elongate run (24), the weight force (G of the
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is then actuat ed2énd the 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) isqéo 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 claiml1 or 2, characterised in that the second
el ectronmechani cal sw tching nmechani sm (22) conprises a |lever elenent (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 elenent (28) is kept in
a travel setting and wherein the second 9 el ectronechanical sw tching
mechani sm (22) is transferred fromthe travel setting to an energency
setting vvhen the weight (23) inpinges on the |ever elenent (28) and the
switch t - d
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mechani sm holding brake for each lift cage (A1, A2) and wherein not only the drives of the two lift
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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 tov 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.



