|  Method of preventing collision of two lift cages novable in the sane
shaft of a lift installation, and corresponding |ift installation The
invention relates to a method of preventing collision of two Iift cages,
which are novable in the sane |ift shaft of a lift installation, according
to the introductory part of claim 1, ang alift installation, which is
operabl e according to this nethod, according to the introductory part of
claim6. Lift installations with several |lift cages in the sanme shaft, which
are al so tMethod ofupreventingicolision of fwie difl ¢agesonovablednithg samecshaft ebadift i ve

driving ang Eﬁﬁhhna Coﬁgﬁggm{dlh fift ihédRationPr eover, such lift installations

are equi ppe I sron pr tect ron system by which collisions of the
lift cages are to be avoided. Apart from conventional electronically
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Applicati on 'S art e pr ese application. The
ment i oned 1otnbdiuo@omnapr06t:lem Bon systemis sinple in construction and
reliable in its operation. However, it is disadvantageous that its
triggering takes place nerely when a critical mninumdi stance between two
appr oachi nigftlinstallatiage svithssefvatdl difi dagesun Wie haue shaftt mbichbarelkalsy tarmetlenilt- such
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hi gh cage S8 ?0% O?R%hlﬁ{gaggg ozsré%’kfbﬁe%ns it cannot be guaranteed with

ultimate cer al nt cage di sposed above or below still
stops at the rlght tinme to av0|d a collision. i's nowthe obj ect of the
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st oppi ng br[n% nlsl?1¥s 05813 12 m%cl%a%l éallf tr?dbepéao F\gsc Bégrpdescrlbed by European Patent
Application EP 06 120 359. The disclosure of this European Patent Application is
regarded as an integral part of the present application. The mentioned collision protection
system is simple in construction and reliable in its operation. However, it is
disadvantageous that its triggering takes place merely when a criticai minimum distance
between two approaching lift cages is fallen below without further braking criteria such as,
for example, the relative speed between the lift cages or the instantaneous effective
distance, in each instance after triggering of the stopping brake, being taken into
consideration. Particularly in the case of high cage speeds and emergency situations it
cannot be guaranteed with ultimate certainty that a further lift cage disposed above or
below still stops at the right time to avoid a collision.

it is now the object of the invention

- to propose a method in order to trigger, in the case of a multi-mobile lift installation,
an additional braking when the distance between the lift cages further reduces,
notwithstanding triggering of stopping brakes by means of a collision protection
system, so that an immediate emergency stop is required, and

- to create a multi-mobile lift installation operable according to this method.

The emergency stop system shall in this connection be conceived as far as possible s¢



system so that an imedi ate energency stop is required, and to create a
multi-nobile lift installation operable according to this nethod. The
energency stop systemshall in this connection be conceived as far as
possible so 2 that it does not oblige any enlargenment of the shaft
cross-section. Fulfilnment of the object takes place by the features of
claiml!| for the method and by the featufes of claim6 for the lift
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i nventi on taaEt deds o wBlige Hrgderyrgeiment fipestidfveaosepentident patent cl ai ns. The
new lift installation conprises at |east one upper |lift cage and at | east
one lower lift cage. The two |lift cages can nove vertically upwardly and
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shaft of the lift installation, .,The upper |ifif cage has a first driving and
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brake). The | ovgrthedgstuteaf alathe 6dacthdlift \nstglatierd br aki ng system whi ch

i ncl udes a second stopping brake (preferably a notor brake). According to

the invention the first Iift cage is additionally equipped with a first
cage (energnesggebusikexantsles tdfe eptodimknti bibd cdg@lopmdntsl sfeclandineagien are

(emergency). brake, the function of ich is. explained in nore detail
further be%'wsﬁﬁ?eéjok\’)’etp? "?Wgc“‘fq“ﬁ)eqe\ﬁg?’ilqamt G8™Ss a col lision protection
systemin order to avoid collisions between the |lift cages. The collision
pr ot ect

lon_system.preferably conprises a first electronmechanical swtching
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The (preferably a motor brake). The lower cage has a second driving and braking system

which includes a second stopping brake (preferably a motor brake). According to the

invention the first lift cage is additionally equipped with a first cage (emergency) brake and

the second lift cage with a second cage {(emergency) brake, the function of which is

explained in more detail further below.

Moreover, the lift installation has a collision protection system in order to avoid collisions
between the lift cages. The collision protection system preferably comprises a first
electromechanical switching mechanism at the upper lift cage and a second
electromechanical switching mechanism at the lower lift cage, by which retardation of the
upper lift cage by the first stopping brake and/or retardation of the lower lift cage by the
second stopping brake can he triggered. However, the lift cages and the collision
protection system can, in particular, be constructed - but do not necessarily have to be
constructed - in accordance with EP-06120359.

According to the invention an emergency stop system is in addition provided. The
emergency stop system is so designed that after triggering of the retardation or braking by
the stopping brakes it continuously or repeatedly ascertains the instantaneous movement
state of the two lift cages and triggers an additional braking of one or both moved lift cages
by means of an associated cage brake if this, with consideration of the movement state of
the iift cages on the one hand and with consideration of ascertainable braking criteria on



energency stop systemis so designed that after triggering of the
retardation or braking by the stopping brakes it continuously or repeatedly
ascertains the instantaneous novenent state of the two |ift cages and
triggers an additional braking of one or both noved |ift cages by neans of
an associ ated cage brake if this, with consideration of the novenent state
of the lift cages on the one hand and wPth consideration of ascertainable
braking criteria on 3 the other hand, is necessary. The novenent state of
the lift cthgeshdrhanhdtieheedssaryand subst ant i al | y a function of their relative
speed. Braking criteria can in principle be ascertained in advance, but
advant ageousl y the instantaneous novenent state of the lift cages is
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t he follow? by way of an exanple of enbodinent and with reference to the
drawing, iff %Plee 1 shows a nulti-nobile lift installation according
to the state of the art ina strongly si rrplified schematic illustration;

Fig. 2 shows a collision protection s ener enc sto temat a
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i1l ustratipstantabedus Bosdmest statdiofithedifn dages islihtslgdadat i on of t he net hod
according to the invention; and Fig. 4 shows details of a particularly
preferred exanpl e of enbodinent. Fig. 1 shows a sinple lift installation 10.

Such lift Finsierldetis ans agdvantages oftind inoeretidnfaue tesribed brotne followvnbywaleof ahe
designation nulti IIatlor}E&}dThellft stallation 10 has a
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nove vertically. As long as a critical mninmumdistance d(0) between the
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d(0), the lift cagesstéﬁngmamgmdrr@mmamdam@mm ly of one another in the
lift shaft 11. The lift installation 10 has a driving and braking unit,
wherein preferably each of the Iift cages Al, A2 has an individual dri vi ng

and br aki ngig. 2 shows a collision protection system and an emergency stop system at a
multi-mobile lift installation in a strongly simplified, schematic illustration,;

Fig. 3 shows a diagram for illustration of the method according to the invention;
and
Fig. 4 shows details of a particularly preferred example of embodiment.

Fig. 1 shows a simple lift installation 10. Such lift installations are, as mentioned further
above, known under the designation multi-mobile lift installations. The lift instaliation 10
has a lift shaft 11 in which an upper lift cage A1 and a lower lift cage A2 can move
vertically. As long as a critical minimum distance d(0) between the two lift cages A1, A2 is
maintained, i.e. during normal operation where the instantaneous spacing di is greater
than the critical minimum distance d(0), the lift cages A1, A2 can move independently of
one another in the lift shaft 11. The lift installation 10 has a driving and braking unit,
wherein preferably each of the lift cages A1, A2 has an individual driving and braking

system.

The lift installation 10 additionally has a collision protection system 20. The collision
protection system 20 comprises a first electromechanical switching mechanism 21 which is

arranged in a lower region of the upper lift cage A1 and a second electromechanical



system The lift installation 10 additionally has a collision protection
system 20. The collision protection system 20 conprises a first

el ectromechani cal swi tching mechanism 21 which is arranged in a | ower
region of the upper lift cage Al and a second el ectronechanical 4 swtching
mechani sm 22 which is arranged in an upper region of the lower |ift cage A2.
The two switching mechani sms 21, 22 are flounted in vertical alignment one
above the other. The collision protection system 20 of the lift
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i nst al | at i Oime dfllision plotedtion systgmaddofiihe Kift ristailatiore e ptnéfetdw tarhpriseagies edth A2

or der | nt t tr v ration of it ecor nding Lift

and or no 1T erdRLAL o BBl Pt 4Bl B sbAlTRRY Sofent bt 8 dahai ng
el ectr orrec@eanmpia,lsaﬁaw t:orhtanbg andmafﬁyl BwitcH2s, aleoHrmngéd in Sériesf | Tret copnssparidimyg
mechani sm r| Se ht| n d 3 h h ende t an
ol ongat o 1 SRE B 158 B reanePemES A i rtel Tl 8 S ARG s
| ower regi integodted Itlﬁerelpme closéd. d'ageaiety cirthi iecdrineetedevith tbaldridingand iboakiraf t he
support ele bod subs nt| |l y.corre s wth
Theror 1 cant o toe SRRt a2 hihd 859 pfrkisk SR slhe i BRRRT R T
The secondomier tcCihien@ptreave opsmmtia2 of:twérxrdrmesorahrrgelﬁheagecm anéns AP if thetsbiet)f orm
of a lever . 2 see Fig.. 2) i ch csona tacts tch,34. In e
nor nal cas‘é",'cuﬁ.gs. %‘?@ﬁgt R g‘ﬁ\é\@loﬁg 03 hﬁet‘;\%@ﬁoo{rﬂ@gl i¥C 8H§§ana{aﬁ‘ﬁﬁ%q s
greater tmebhdrin e iahdab2di st ance d(0), the weighting body 23 hangs freely
at the support elenment 24, which is disposed under tensile stress and kept
stretched by the weight G of the waiting body 23.

The first switching mechanism 21 comprises a weighting body 23 with a weight G

suspended at an elongate flexible support element 24, which in turn is fastened at the
lower region of the upper lift cage A1. The entire vertical dimension of the support element
24 and the weighting body 23 substantially corresponds with the critical distance d(0) to be
maintained between the lift cages A1, A2.

The second switching mechanism 22 comprises a mechanical sensor in the form of a lever
28 (see Fig. 2), which acts on a contact switch 34.

In the normal case, i.e. when the spacing di between the lift cages A1 and A2 is greater
than the critical distance d(0), the weighting body 23 hangs freely at the support element
24, which is disposed under tensile stress and kept stretched by the weight G of the
waiting body 23.

If the lift cages A1, A2 approach to such an extent that the instantaneous space di thereof
falls below the critical distance dO then the weighting body 23 impinges on the lever 28 of
the second electromechanical switching mechanism 22. The tensile force exerted by the
weighting body 23 on the support element 24 thereby reduces and thus substantially the

tensile stress in the support element 24,

Due to the considerable reduction in the tensile stress in the support element 24 the safety



If the lift cages Al, A2 approach to such an extent that the instantaneous
space di thereof falls belowthe critical distance dO then the weighting
body 23 inpinges on the | ever 28 of the second el ectromechani cal sw tching
mechani sm 22. The tensile force exerted by the weighting body 23 on the
support el enment 24 thereby reduces and thus substantially the tensile
stress in the support element 24. Due to°the considerable reduction in the
tensile stress in the support elenment 24 the safety 5 circuit of the first
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Triggering of this additional retardation takes place with consideration of

t he i nstantaneous novenent state of the lift cages Al, A2 and on the basis
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basis of emergency stop criteria.

The emergency stop system of the invention can comprise constructional elements of the
collision protection system 20 and additional constructional elements, i.e. the emergency
stop system in this case is at least partly integrated in the collision protection system 20,

In the case of a collision protection system of a lift installation 10 according to the invention
and in accordance with Fig. 2 it is provided that the flexible support element 24 is not
fastened directly or fixedly at the lower region of the upper lift cage A1 or at a lever
disposed there, but is mounted at a roller 30. The roller 30 is in turn rotatably fastened at
the lower region of the upper lift cage A1. This fastening is not shown in Fig. 2. The roller
30 has an internal energy store 31 (or an attached energy store 31, as shown in Fig. 4),
preferably in the form of a spiral spring, which exerts a force having a tendency to so
rotate the roller 30 (in the illustrated example this rotation would act in clockwise sense)
that the flexible support element 20 is wound up on the roller 30. In the normal case, i.e.
when the instantaneous spacing di between the lift cages A1 and A2 is greater than the
critical distance dO, the roller 30 is blocked against rotation and, in particular, by the
tension force which the flexible support element 24 loaded by the weight G of the



fastened directly or fixedly at the |ower region of the upper lift cage Al
or at a lever disposed there, but is nounted at a roller 30. The roller 30
is inturn rotatably fastened at the |ower region of the upper lift cage
Al. This fastening is not shown in Fig. 2. The roller 30 has an internal
energy store 31 (or an attached energy store 31, as shown in Fig. 4),
preferably in the formof a spiral sprindg, which exerts a force having a
tendency to so rotate the roller 30 (in the illustrated exanple this
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wei ghting body 23 does not have to be drawn upwardly. The w ndi ng- UP torq
the weighting body 23 does not have to be drawn upwardly. The wmdlng up torque
exerted by the internal energy store 21 on the roller 30 thus has to exert on the flexible
support element 24 a winding force which is less than the weight G(23) of the weighting
body 23, but greater than the weight G(24) of the flexible support element 24, wherein the

frictional forces also have to be taken into consideration.

The rotation of the roller 30 allows detection of the instantaneous movement state of the lift
cages A1, A2 proceeding from the instantaneous angular speed wi and the instantaneous
distance di between the lift cages A1 and A2. As soon as the roller 30 rotates, its angular
speed wi, which is a function of time, is detected by an incremental transmitter 32. The
instantaneous relative speed vi(rel) of the lift cages A1, A2 can then be ascertained from
this angular speed wi. The instantaneous distance di between the lift cages A1, A2 can
then be similarly ascertained, either by means of a travel measuring sensor 35 or in
computerised manner with utilisation of the instantaneous angular speed wi of the roller
30. Subsequently, it is clarified with consideration of the thus-ascertained movement state
and the emergency stop criteria whether an additional retardation of one or both lift cages
A1, A2 is to be triggered by the cage brakes thereof.



exerted by the internal energy store 21 on the roller 30 thus has to exert
on the flexible support elenent 24 a winding force which is |ess than the
wei ght (23) of the weighting body 23, but greater than the weight G 24) of
the flexible support elenent 24, wherein the frictional forces also have to
be taken into consideration. The rotation of the roller 30 allows detection
of the instantaneous noverment state of tfe lift cages Al, A2 proceeding
fromthe instantaneous angul ar speed wi and the instantaneous distance di
bet ween t hdowithit caabe sealibediiscexpRineddysreymfasambie in thd felow@bgr ot ates, its
angul ar speed wi, which is a function of tinme, is detected by an
increnmental transmtter 32. The instantaneous relative speed vi(rel) of the
lift cagesThe folldingapmbbleraréasetscertai ned from this angul ar speed wi. The
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simlarly ascertained, either by means of a travel nmeasuring sensor 35 or in
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Ssop(mMIN)I minimum stopping distance if both lift cages A1 and A2 are in motion (i.e. if

{v(rel)/2) = vi actual)
In addition, the following assumptions or rules apply:

If in the context of the present description both lift cages A1 and A2 are moving, then they
approach at the same speeds vi(A1) = vi(A2), wherein vi{A1) and vi(A2) are absolute

values.

If a contact switch 34 of the safety circuit of the lower lift cage A2 is open and/or the
instantaneous distance di between the lift cages A1 and A2 is less than the critical
distance d0, then a retardation of each moved lift cage A1, A2 takes place through
retardation by means of the stopping brakes thereof.

Emergency stop criteria
An emergency stop or a braking by one or both cage brakes is triggered, additionally to
braking by the stopping brakes, if one of the following two emergency stop criteria is

fulfilled:

Emergency stop criterion A: If a lift cage A1 or A2 is moving and the instantaneous



ss,op(mn)ll mnimmstopping distance if both [ift cages Al and A2 are in
notion (i.e. if (v(rel)/2) = vi actual) In addition, the follow ng
assunptions or rules apply: If in the context of the present description
both |ift cages Al and A2 are noving, then they approach at the sanme speeds
vi(Al') = vi(A2), wherein vi(A') and vi(A2) are absolute values. If a
contact switch 34 of the safety circuit &f the lower lift cage A2 i s open
and/or the instantaneous distance di between the lift cages Al and A2 is

| ess t han tistance idi ibetbeendthet cages A0 antlhsd islasetthand at iegnalofo thactorraspentlihg f t
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bot h cage bhraivgdsifticage Alggé2ed, additionally to braking by the stopping
brakes, if one of the followi ng two energency stop criteriais fulfilled:
Emergency stop criterion A If alift cage Al or A2 is noving and the

i nst ant ane&u@rgenceisiipasritericti B:HEbatk &ft chdes ara gesving aralitie Aistardaneasis distente @l

equal to the correspandin m_ni num st opping di stapce sstOP(m n)l t.hen
braki ng i s DEvRRnarE A Byorne Talh Al RiestPani ool fh e P b dha B
Ener gency- stopping ristardecn,Bninjlf tHeatrétatddtibn éctgggerad &y maye bepkan df botd lift cages

i nst ant ane%gsa g:/%t ance di between the lift cages Al and A2 is |less than or
equal to t ¢ espondi ng m ni num st opping distance sstop(mn)ll then
retardation is triggered by cage brakes of both |lift cages Al and A2. For

ascertaini t he nobvenent state, and c arison with the energency.sto
e PAstearRa R medb s, SRE AN pare Rtk he' feriBioHB biie e o ne
cage not i foliowingane détecedrdraalcu@tedof the safety circuit of the lower [ift
cage A2 open?

By measurement: Is one cage not in motion?

Is contact 34 of the safety circuit of the lower lift cage A2
open?

Through calculations: Vi(A1) = vi(A2) = vi = 0.5 vi(rel)
Sstop(MIN)I = (vi(reN))? 7 (2 * a(min))
Ssop(MIN)Il = (0.5 vi(rel))* / (2 * a(min))

Fig. 3 shows a diagram by which the sequence of the entire braking process is explained
by way of example with use not only of the stopping brakes, but also of the cage brakes.

Field F1 shows measured or available values, namely

vi(rel), di; vi(1}; vi(2); setting of the contact 34,

After these values are available, question A1 takes place.

It is ascertained by question Q1 whether the contact 34 may be open and/or di < d0.

If question Q1 is answered by no N, then obviously no braking, neither by the stopping
brakes nor by the cage brakes, is required.

if question Q1 is answered by yes Y, then according to field F2 triggering of the stopping

brakes takes place, i.e. the emergency stop system is not caused to trigger an additional



Through cal culations: vi(A) = vi(A2) = vi = 0.5 vi(rel) sstop(mn)l =
(vi(rel))2/ (2 * a(mn)) sstOP(mn)ll (0.5 vi(rel))2/ (2 * a(mn)) Fig.
3 shows a di agram by whi ch the sequence of the entire braking process is
expl ai ned by way of exanple with use not only of the stopping brakes, but
al so of the cage brakes. Field F1 shows neasured or avail able values,
nanely vi(rel); di; vi(1); vi(2); settind of the contact 34; After these

val ues are avail able, question Al takes place. It is ascertained by question
Q whet her btahimgdgrtbachge8drakey. be open and/or di < dO. If question QL is
answered by no N, then obviously no braking, neither by the stopping brakes
nor by the cage brakes, is required. |If question QL is answered by yes Y,

t hen accordlhergltisoas‘ceahldediﬁyQUegmﬂmghmeEMh 8ft opgesnaye irmkies. t akes pl ace,
i.e. the energency stop systemis not caused to trigger an additional 9
braki ng by the cage brakes. Then it is ascertained by question 2 whether
both Iift fapestiar 912i is anshviecstl by fnoghl e Btus aomly@ne f #ies lifercagedys mombdiort, fthien onl y

one of thellftlt s in notion, then question B is set. By question B
it is ascePtsiHe 3? er di may be equal to or even smaller than
ss,0P(mn)l. If question @B is answered by yes Y, thus the m ni mum stopping

di stance fqr t xceeded, then cordln

an"aadi 1 oft sfers G35 ol AF R BheBEE B ot H50aD s VEcvPalendhéh or
an ener gengy,@iimp. I f question B is answered by no N, then a further
gquestion 4 takes place. It is clarified by question 4 whether the relative
speed of the lift cages may be zero. If question 4 is answered by yes Y,
then this ajuestidryQBuesniandwbd bewedat h\lﬁaﬂemlml‘rﬁmﬂﬁopblﬁgj@@taricﬁ fopinisodase is
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mot i on. corresponding cage brake takes place for an emergency stop.
If question Q3 is answered by no N, then a further question Q4 takes place.
It is clarified by question Q4 whether the relative speed of the lift cages may be zero.

If question Q4 is answered by yes Y, then this can only mean that now both cages are no
longer in motion, because according to field F2 the stopping brakes are triggered and
according to answer no N to question Q2 only one lift cage A1 or A2 is in motion.
According to field F4 no further braking by use of cage brakes is then required, since

obviously the braking action of the stopping brake has sufficed.
If question Q4 is answered by no N, then question Q2 is posed again.

If question Q2 is answered by yes Y, thus both lift cages A1 and A2 are in motion, then
subsequently question Q5 is posed.

It is clarified by question Q5 whether di is the same as or even smaller than sgg,(min)ll.

If question Q5 is answered by no N, then question Q4 is posed for further clarification, i.e.
it is clarified by question Q4 whether the relative speed vi(rel) of the lift cages A1, A2 may
be zero. If this is the case, then according to field F4 no additional braking by cage brakes
is necessary.



According to field F4 no further braking by use of cage brakes is then
requi red, since obviously the braking action of the stopping brake has
sufficed. If question 4 is answered by no N, then question @ is posed
again. If question Q2 is answered by yes Y, thus both |ift cages Al and A2
are in notion, then subsequently question G is posed. It is clarified by
question @ whether di is the same as orlleven smaller than stop(nmin)ll. If
guestion @ is answered by no N, then question Q4 is posed for further
clarification, i.e. it is clarified by question Q4 whether the relative
speed vi (r of th lift c es A, ma be zero. If thi s the case,
hen accor BithEjoPe TR cupstar G 8RS BRAY Y ke oy diges Brd £an qnenal
necessary.braking bir:hetweeﬁg}aas"fst an gheRjenoystab takeslaoser ed by yes y, then
according to fleld F3 an additional braking by the cage brakes for an
energency stop takes place. If nore than two |ift cages nove in the sane
Ibi ft shaf Llf ihb;? t@ﬂw@ﬂﬁtﬂﬁ@é@lﬂfdv@hﬂtlﬁ@l n@ﬂ’fﬁyhalfﬁﬂFnhérya?%ﬁbﬂ)gﬂ?@éi@er?endyi tted
et ween t i, ft ca tly tjcularly preferred formo
enbodi nent§6? Sgt%'f‘ﬁﬁ?gﬁ&i’r?ﬁmﬁg quentthg fﬂe $3§8Acy stop system 21 is shown
in Fig. 4. The roller 30 on mhlch the support nmeans 24 is wound up when it
is not | oaded 'é the_melghtln ﬁEce of tHe weli ht|n body Z suspended
t hereat cahCWeEertikoarticyiany peefemed fpsmod smbe 'afenta sign ﬂ%f“tpaft fheggnergengy
spring dristep Systet2i1G§ shéwrlnﬁflagadt smhé ASIEES0 SHWhﬂ:‘h thé @UBport¥hebAE D& PRSI
transmtter 32 is attach A connection takes

pl ace by V\%WBF”dh'saﬂ%{p'Péﬁ’eqd’y tf‘g W@%ﬁt@ﬁtfO%anng‘el“’é'Q’B?’Pﬂ)Hogif 23r HpRARqedg

col i si on @kreaeah bbtseeAJSeatd on M) sanblishart BR\WR thbsllerrB0i i8ld ¥pring drive 31
|ndependently of one another in a compn_sha lift installation

11
(10) " “Wher¥iikh & heoplspdpERPSRTRLERG A CEARTS8) A Eins 02 Raltefned i o
each novedsld ddy £0.( AlconAetioR Yal@s plHce bR dP e ke pi1an effective
di stance (di) bgﬁﬁgen tﬁgnI|H? gzggs (A?ﬂvﬁg) Pallgugﬁlom1a critica
m ni nrum di stance (dk), characterised in that after triggering of the
st oppi ng brake



an enmergency stop system (21) ascertains, by neans of a control system

I nst ant aneous novenent states of the lift cages (A, A2) and triggers, by
means of cage brakes associated with the lift cages (A, A2), an additional
retardation of one or both |ift cages (A, A2) when the novenent state
thereof fulfils definable emergency stop criteria. 2. Method according to
claim1, characterised in that the emergéhcy stop criteria are ascertained
wi th consideration of the instantaneous novenent states of the |ift cages
(A, A2).P3tent/Bidiod according to claim1l or 2, characterised in that the
control systemfor ascertaining the instantaneous novenent states of the
lift cages (A, A2) repeatedly detects the instantaneous relative speed
(vi(rel)) of thblethodtofqmeentitdicolligidn ohtwb lift tdgescAd| 48), athignmote shiestantially

_ | i (A el
iler amean® fidzogritellie 4 oRE ERFnE bl Earknoli SREALTN S 4 I WA ANSR U RAIAGRRA'S
SRR Nte o o oo b i i e o bl Spinie ol oyl

i st anonl T abeing bedkBip RS LR e SRERES [l Pwkor kB ARG R TA L W i bow =

st oppi ng dtsticahsénirpamogistandd (dk), chasaotgrised iy tHak pfteotriggeriry dfhtta stopptgerakde

cage brake _of each noved |jft ge (A, A2). 4. Method according to claim
3, charact 8P PUEPSSY SIPRSYFRY @gﬂtrol system detects the relative speed
(vi(rel)) of thasddrainscagmeahd\bf a djtral systdatinstantahedusonaberhere gteagercyf thavif) of
aroller (30), whi CFl iﬁ fastened to the upper lift cage (Al) and on which
IS wound up a f FAg&sHAd @Lﬁﬁ?ﬁ)rt el enent (24) having an unwound | ength
substanti ally ceolggesndydmegnsviof ltagddrdikes agsotiateal with thanlifh chiges adde AR 0an

(i nges on t neaPaligt frieteatenl bRy R Friapns iRl £ WErEREl M stte”

thereof fulfils definable emergency stop criteria.

2. Method according to claim 1, characterised in that the emergency stop criteria are
ascertained with consideration of the instantaneous movement states of the lift cages (A1,
A2).

3. Method according to claim 1 or 2, characterised in that the control system for
ascertaining the instantaneous movement states of the lift cages (A1, A2) repeatedly
- detects the instantaneous relative speed (vi(rel)) of the lift cages (A1, A2) and
- with consideration of the instantaneous relative speed (vi(rel))
- ascertains instantaneous effective distance (di) between the lift cages (A1,
A2),
- ascertains as emergency stop criteria an instantaneous minimum
emergency stopping distance (Ssgp{min) I, ssip(min) 1) and
- ascertains whether the instantaneous effective distance (di) is smaller than
or equal to the instantaneous minimum stopping distance (Ssep(miny} I,
Ssop{Min} 1) so as to then trigger the cage brake of each moved lift cage
(A1, A2).

4, Method according to claim 3, characterised in that the control system detects the
relative speed (vi(rel)) of the lift cages {(A1. A2} in that a rotational frequency (i} of a roller
(30), which is fastened to the upper lift cage (A1) and on which is wound up a flexible
support element (24) having an unwound length substantially corresponding with the



roller (30) for rotation. 5. Method according to claim4, characterised in
that - a tension force (G exerted by the weighting body (23) on the support
el enent (24) secures the roller (30) against rotation thereof before the
wei ghting body (23) inpinges on the lower Iift cage (A2) and - the roller
(30) is released for rotation when the tension force (G exerted by the

wei ghting body (23) on the support elenelt (24) ceases when the weighting
body (23) inpinges on the lower |ift cage (a2). 6. Lift installation (10)
wi th at | easticaominimppedistante (déigevieAl on &llchgabelbwasft the nainiruerdistafice (dhge

(A2), which ip.no | eration of e lift ins | atii. re vertically
novabl e i Wﬂ'@ﬁ%’?ﬂjé% flmgwge%ﬁﬁttﬂé:]ow%{ Igt ¢ )saﬁ'gflﬁ%%%#%m%&erag?% kq e
upper i ftrolag@0) i Jothtie.a first driving and braking systemwith a first
stopping brake and the lower |ift cage (A2) has a second driving and

braki ng systemw th a second stopping brake and wherein a collision

pr ot ecti onssyst RetHpdQcogingrioclaiad, climrastetissa ihthaggeri ng of the stopping

br ak be initiat wh i nst ant di di) b t lift
onges. (A" a2) SiereRederoBG] oo B BRI RInG R EDER be phenet $REPALER | seq
in that an enesgensy ted eples y30)eaydiast )rotatiop rtheredi deford tha waighting| bagly seam by

whi ch t he instantaneous tgogemen%t sta%fg,;f of the lift cages (A, A2) is
detectabl e in t WPTSESPLNINS OWE] it 6a8€ {3813y bel ow of the mi ni num di st ance
(d0) aft er.b It ri gggrn'ong_ (CEE) ﬁ&sl&sennbmg:tdgroatmiram tﬁrra‘bgémyl(_e? eperted bﬁxhea arg
ascertai nabl e and. - w a flrst cage brake for the upper t cage an
a second cage bY"ﬁ'@Et"’f%&othgg’s PBRS S‘?’?W %%{Bgnt((k% ?eqmglm&eﬂ thﬁ@’e@?‘g%%ﬂdcage
brakes can be t (d3ygesiegesdremetibiger Iftrangeamy stop criteria are fulfilled. 7.
Lift system (10) according to claim®6, characterised in that the control

system for detecting the instantaneous novenent state of the lift cages
(A, A2) abter tiftiiggendtion (06) witreat least one upper lift cage (A1) and at least one lower lift

cage (A2), which in normal operation of the lift installation (2) are vertically movable

independently of one another in a common shaft (11}, wherein

- the upper lift cage (A1) has a first driving and braking system with a first stopping
brake and

- the lower lift cage (A2) has a second driving and braking system with a second
stopping brake and wherein
a collision protection system (20) is provided, by which triggering of the stopping
brakes can be initiated when an instantaneous distance (di) between the lift cages
(A1, A2) is less than a critical minimum distance (d0), characterised in that an
emergency stop system (21) is provided

- with a control system by which the instantaneous movement state of the lift cages
(A1, A2) is detectable in the case of a further falling below of the minimum distance
(d0) after triggering of the stopping brakes and emergency stop criteria are
ascertainable and

- with a first cage brake for the upper lift cage (A1) and a second cage brake for the
lower lift cage (A2), wherein one or both cage brakes can be triggered when the
emergency stop criteria are fulfilled.

7. Lift system (10) according to claim 6, characterised in that the control system for
detecting the instantaneous movement state of the lift cages (A1, A2) after triggering of the
holding brakes comprises:



hol di ng brakes conprises: 13 neans for determ ning the instantaneous
effective distance (di) between the lift cages (A, A2), neans for
determning the relative speed (vi(rel)) of the lift cages (A, A2), neans
for determ ning the mni mum stopping distance of the lift cages (A, A2)

Wi th consideration of the relative speed of the |ift cages (A, A2), neans
for conparing the instantaneous nini num &t oppi ng distance with the

i nstant aneous effective distance and neans for triggering the cage brake of
each noved-| i ft mzage féralisted@ininghiee ihdtantandduscéffectivel idistarvee(di)Sbdt@sen thHealift or
equal to the m ni mum Ztgﬁpi ng distance. 8. Lift system (10) according to
claim?7, char acf%qqss(@‘ '"T"'that the nmeans for determining the relative speed
and the effectiweads &iraletemifing the rélafife soagasvi(rél), of A3 lift cagger(inseaz), f | exi bl e

support el ement (24) w a fir end which is fixed to raller (3Q) d
can’be vound up"5Ant fifsdetphingh Yoo G SphPe usEieiSuly (hoddrsidtand
wei ghting body ¥&B)ronsiddratdrediate reMieeapsed bithk dftgbbefAT A2).f | exi bl e support
el ement together with the vvei.rqht'bnq qod% é‘é?}n.corresi)onds 'S¥h t he. crtitical
m ni mum di 5t ancB'®8Rd°WM@MEAHM HBS 'BFPREE .'mmgnmoapm?”' AP K B the
upper |ift cageins@inlaneous efipstive @stateiantder nal energy store (31) by which a
wi nding force can be, exerted gn the ro]le 0) b ich t raller can be
Set into rotati RS sl BhtTIo e, 50 ekl 3 mogko i bl &Y. Pk Whee 36 onal
frequency, - isefiécivkaibtagaiinkss fainadrieqnaliy tie hnauostdppiredistahceh i s
exerted by the weighting body (23) on the support elenent (24), when the
di stance between the |ift cages (A, A2) is greater than the critical

m ni mum di gt anceift system (10) according to claim 7, characterised in that the means for
determining the relative speed and the effective distance of the lift cages (A1, A2)
comprise
- a flexible support element (24)

- with a first end which is fixed to a roller (30) and can be wound up on this
roller (30) and

- with a second end to which a weighting body (23) is fastened,

wherein the length of the flexible support element together with the weighting body

(23) corresponds with the critical minimum distance, and wherein

- the roller {30)

- is rotatably fastened to the upper lift cage (A1),

- comprises an internal energy store (31) by which a winding force can he
exerted on the roller (30) by which the roller can be set into rotation,

- is coupled with means (32) for detecting its rotational frequency,

- is blocked against rotation by a tension force, which is exerted by the
weighting body (23) on the support element (24), when the distance
between the lift cages (A1, A2) is greater than the critical minimum distance
and

- rotates under the winding force when the weighting body (23) has impinged
on the lower lift cage (A2),

- and with means for calculating the relative speed and the effective distance from

the rotational frequency of the roller (30}.

9. Lift system (10) according to claim 6, characterised in that the collision protection
system (20) comprises:



and rotates under the wi nding force when the weighting body (23) has
inpinged on the lower lift cage (A2), --and with neans for calculating the
rel ative speed and the effective distance from the rotational frequency of
the roller (30). 9. Lift system (10) according to claim®6, characterised in
that the collision protection system (20) conprises: 14 a first safety
circuit with a first el ectromechanical siitchi ng nmechani sm (21), by which
the stopping brake of the first |ift cage (Al) can be triggered, at the
first lift- cagefi(shispfeindirauitseiiordfirsteletiyoroectanical awvitthing secbanism (21), by

| hari cal. s . o . ) ¢
the second 11 1 sty e 5Bbsife BRAGD SOHSEH nagPYafHahibe iS{eAPR B8 SGHE, ©
wherein the firsgedtaid ng nechani sm (21) conprises the support el enent and
th i ghti b ' I ' - ' ' 23

in a travel Setd rgndsarep| Srghfifhn {oph BRoHGNAHarf LA RBARNRRY (g

af t er i npi ngi ngpyolvhich éhenveioghing gaksodfythe 2@8kond lifh dagd 6h2)i cant thee tripgemdd at the

swi t chi ng nechapj : i rranged bel ow the wei ghting body (23), is held
in a travel seta%cﬁga gfg?%ﬁé @tzﬁ'e i mpinging of the latter and by which the

second holwhearginbineafinst switchatg machednisen €f1)er i npi ngi ng of the wei ghti ng body

(23). comprises the support element and the weighting body (23),

- is held under the weight of the weighting body (23) in a travel setting and by which

- the first holding brake can be activated after impinging of the weighting body (23),
and

wherein the second switching mechanism (22)

- is arranged below the weighting body (23),

- is held in a travel setting before the impinging of the latter and by which

- the second holding brake is activatable after impinging of the weighting body (23).



