Met hod of preventing collision of two |ift cages novable in the sane
shaft of a lift installation, and corresponding lift installation The
invention relates to a nethod of preventing collision of two |ift
cages, which are novable in the sane lift shaft of a lift
installation, according to the introductory part of claim1, and a
lift installation, which is operable according to this nethod,
according to the introductory part of claim6. Lift installations
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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
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it is now the object of the invention

- to propose a methed 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,
netwithstanding friggering 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 fo this method.

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



Advant ageous exanpl es of enbodi nent and devel opnents of the invention
are circunscri bed by the respective dependent patent clains. The new
lift installation conprises at |east one upper lift cage and at | east
one lower |ift cage. The two |ift cages can nove vertically upwardly
and downwardly, substantially independently of one another, in a
common lift shaft of the |ift installatien. The upper lift cage has a
first driving and braking system conprising a first stopping brake
(preferably d driving and
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electromechanical switching mechanism at the upper [ift 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 [ift cage by the
second stopping brake can be triggered. However, the [ift 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 lift cages on the one hand and with consideration of ascertainable braking criteria on



strongly sinplified, schematic illustration; Fig. 2shows a collision
protection system and an enmergency stop systemat a nmulti-nobile lift
installation in a strongly sinplified, schematic illustration; Fig.
3shows a diagramfor illustration of the nethod according to the

i nvention; and Fig. 4shows details of a particularly preferred

exanpl e of enbodinment. Fig. 1 shows a sigple |ift installation 10.
Such lift installations are, as nentioned further above, known under
the desi gnatiOfindrpahd idREdes8aryi ft installations. The [ift
installation 10 has a |ift shaft 11 in which an upper lift cage A
and a lower lift cage A2 can nove vertically. As long as a critical
m ni num di stragceovdeht biaianeetet ifecidds® i$ iiftér Saoest AbstaMaliySa function of their
mai nt ai ned, i.e. during normal operation where the instantaneous _
spaci ng di ireﬁatafaéﬁ?ee#’ than the critical mninumdistance d(0), the
lift cages Al, A2 can nove independently of one another in the lift
shaft 11. T | ftinstall.ation 10 l,vin by akj |
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el ect r onechagdre@é of émbodiment and with reference to the drawing, in which:

Fig. 1 shows a muilti-mobile lift installation according to the state of the art in a
strongly simplified, schematic illustration;

Fig. 2 shows a collision protection system and an emergency stop system at g
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-mabile 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. Aslong as a critical minimum distance d(0) between the two lift cages A1, AZ 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 anather in the (ift shaft 11. The [ift 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



swi t chi ng mechani sm 22 which is arranged in an upper region of the
lower |ift cage A2. The two sw tching nmechani sns 21, 22 are nounted
in vertical alignnment one above the other. The collision protection
system 20 of the rift installation 10 preferably conprises, for each
lift cage Al, AZ an individual safety circuit in which several safety
el ements such as, for exanple, safety comtacts and safety sw tches,
are arranged in series. The corresponding lift cage Al or A2 can be
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In the case of a collision protection systemof a lift installation
10 according to the invention and in accordance with Fig. 2 it is
provided that the flexible support elenment 24 is not 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 isin turn rotatably fastened at the kower region of the upper
lift cage Al. This fastening is not shown in Fig. 2. The roller 30
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vi(rel)instantaneous relative speed of the |ift cages A, A2

vi i nst ant aneous speed of one of the lift cages vi (Al)instantaneous
speed of the upper lift cage A vi(A2)instantaneous speed of the

|l ower lift cage A2 a(m n)m ninum attai nable retardation in an
energency stop ssiop(mn)lmnimum stopping distance if only one lift
cage Al or A2 is in notion (i.e. if vi(rgl) = vi actual)
ssiop(m n) Il mninum stoppi ng distance if both lift cages Al and A2
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conjunction with a switch 34) of the swilching mechanism 22 of the lower [ift cage A2.
After impinging of the weighting body 23 the tension force in the flexible support 24, by
which the roller 30 was blocked, diminishes. The roller 30 is now freed and rotates under
the winding-up torque defivered by its internal force store 31 so that the flexible support
element 24 is wound up on the roller 30. The release of the roller 30 takes place virtually
simultaneously with the actuation of the electromechanical switching mechanisms 22 and

the retardation of the lift cages A1, A2 by the stopping brakes thereof.

The roller 30 rotates afier release thereof and in that case that part of the flexible element
24 substantially corresponding with the difference between the critical distance d0 and the
instantaneous spacing di of the lift cages A1, A2 is wound up. In this connection, however,
the weighting body 23 does not have to be drawn upwardly. The winding-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 farce 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.



Energency stop criteria An enmergency stop or a braking by one or both
cage brakes is triggered, additionally to braking by the stopping
brakes, if one of the follow ng two energency stop criteriais
fulfilled: 8 distance di between the cages Al and A2 is |less than or
equal to the correspondi ng m ni mum st oppi ng di stance sstop(mn)l then
braking is triggered by the cage brake of the noving |ift cage A or
A2. Energency-stop criterion B: If both lift cages are noving and the
i nst ant aneo " b | f ; is | ess
thanor _equip"taS FRLSE Rl MR oy £ A0 e HI0VAS. o
sstop(mn)ll then retardation is triggered by cage brakes of both
lift cages Ahe 8NBwifd syhiBsls aeC@eliai ni ng the novenent state and
conparison with the energency stop criteria, the following are
detected or cal cul ated: By neasurenent:ls one cage not in notion? |Is
_?_ﬁnt acL 34I qblthe saf@@tiyalcfistmiet(miizimndneiete@wdiitiafﬁc_te)calg)e A2 gp?n_’? 1

rough cal cul ati ons; Vi =V = Vi = 0.5 vi(rel) sstOp(mn)l=
(vi(rel))2 Ar(2 * a( Wﬁ%@aéﬁfﬁ%‘#‘i}g%"ggf?‘8.“%"%99(5?‘&’ 21 (2 * a(nin))

wl

instantaneous angular speed of the roller 30

vi(rel) instantaneous relative speed of the lift cages A1, A2

Vi instantaneous speed of one of the lift cages

Vi(A1) instantaneous speed of the upper lift cage A1

vi{A2) instantaneous speed of the lower lift cage A2

a(min) minimum attainable retardation in an emergency stop

Sstop(MINY minimum stopping distance if only one lift cage A1 or A2 is in motion (i.e. if

vi(rel) = vi actual)
Sstop(MiN!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 iift 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



Fig. 3 shows a diagram by which the sequence of the entire braking
process i s explained by way of exanple with use not only of the

st oppi ng brakes, but also of the cage brakes. Field FI shows neasured
or avail abl e values, nanely vi(rel); di; vi(1l); vi(2); setting of the
contact 34; After these values are available, question A takes
place. It is ascertained by question QL whether the contact 34 may be
open and/or di < dO, |If question QL is answered by no N, then

obvi ously nca.smnagldﬂ%ewe%htth@rcaeé/s hheanat@zory 885 maﬁktﬁsecﬂer tobbhet &ﬁre@&ﬂﬁlng

brakes, is require 8ra|n n it

ascert ai ned “B@méfﬁ‘eg??w Eta\r/!ﬂ:ﬁég#vé% rB'o'ﬁﬁ“ S?aﬁpgd%gggergpé)y, the ﬁﬁQ? prgke pf the

question 02 m&ingmavegedibyapo N, thus only one of the Iift cages is

in nmotion, then question 03 is set. By question 03 it is ascertained

whet her di nmay be equal to or even smaller than s510p(m n)1.
Emergency-stop criterion B: If both lift cages are moving and the instantaneous distance di

between the lift cages A1 and A2 is less than or equal to the corresponding minimum
stopping distance sqep(min)ll then retardation is triggered by cage brakes of both lift cages
A1and AZ.

For ascertaining the movement state and comparison with the emergency stop criteria, the

following are detected or calculated:;

By measurement: Is one cage not in motion?
Is contact 34 of the safety circuit of the lower [ift cage A2
open?

Through calculations: Vi{A1) = vi{A2) = vi = 0.5 vi(rel)
Setop(Min)l = (vi(rel))? / (2 * a(min))

Saop{Min)ll = (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); setling of the contact 34;

Afier 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 additionat



I f question 03 is answered by yes Y, thus the m ni num stoppi ng

di stance for this case is reached or exceeded, then according to

field F3 an additional retardation by the correspondi ng cage brake

t akes place for an enmergency stop. If question 03 is answered by no

N, then a further question 04 takes place. It is clarified by

qguestion 04 whether the relative speed ofg the I[ift cages may be zero.
If question 04 is answered by yes Y, then this can only nean that now
bot h cages tion, because according to field F2 the
st oppi ng br%ﬁeéﬁg?éﬂ?%ﬁﬁﬁggé and according to answer no N to

guestion @ only one lift cage Al or A2 is in notion. According to
field F4 no vher it Redschitakddsy QiestiirQ2ivnepa ol itk es ard iRAbibEJUI T ed,
since obviously the braking action of the stopping brake has

sufficed. If question 04 is answered by no N, then question 02 is
posed agai nif qdestipreSRiioran@lered bynsIVRl s ylyya® of, the hittscages s Ini dbtion, then
cages Al anduéﬁ E& Ln nDtlon then subsequently question 05 is

posed. It d Ifie a by question 05 whether di is the sane as or
even smaller than sslOp(mn)1l. If question 05 is answered by no N,

t hen questl f h i 9 i i
clarified by qﬂleégtt@oﬁgégqs aF rfeérﬂ%dhglh?tg%r:?ll 6/13?2)% ﬂJal i f"éﬁ‘k” S%eHer than
lift cages Abop{MiBlmay be zero If this is the case, then according to

field F4 no additional braking by cage brakes is necessary. |If
thereagainst uestion é% i s answered , then accordin
field F3 an'f ?ti‘-”i”o‘ﬂ%ds %&'ﬁf‘%ﬁ‘gw@g?st"'h@“{?é mtﬂ‘ wwtqpaw%'ﬁf%rf% dhigpase is

stop takes piszped drfexpeeded, haen tandoidingt toC 8ge SF3TRIME atiditidrize ré@R®@LoN foly the
shaft 11, then an r.opr ey, Sto n1can al so be

Fltted bet witrePRalB b o e i P oS et ar 1y pref or r ed
formof embodi ment of a significant part of the energency stop system

21 118 shoun el aths Rk by BE nheRd ilier hudchen sunBgistpatgans 24 s

wound up when' 1t 1s not trng force o
wei ghti ng body 23 suspended thereat can be seen. Seated on the sane

shaft 42 astidigafk f!éhlbgrquggaohs(l@wﬁ@ﬁér@lge QAtivesptd ‘&h{h‘éhlft'c%%&e&@y B4 580,
termed energy store. "An increnmental transmtter is aftached by way

of a coupling 40. A connection takes place by way of an adapter 41.
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 AZ 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 Q& is posed.

it is clarified by question Q5 whether di is the same as or even smaller than sge{min)ii.

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.



11 Patent Claims 1. Method of preventing collision of two Iift cages
(A, A2), which nove substantially independently of one another in a
comon shaft (11), of a lift installation (10), wherein a collision
protection system (20) triggers a retardation of each noved |ift cage
(A, A2) by a stopping brake when an effective distance (di) between
the lift cages (A, A2) falls below a crigtical m ninmum di stance (dk),
characterised in that after triggering of the stopping brake an
energency stop system (21) is activated and that the energency stop
system (21) ascertains, by neans of a control system instantaneous
noverment st KttBereagainsheiuepian Qaigensyard bayss vMertaccegiedo fighy Fagmddibenal
cage “br akespamng sy teafgwivtdket R ahishierdenBEsiof Bkes Adds. an addi tional
retardation of one or both lift cages (A, A2) en t he novenent

state thereof fulfils definable emergency stop criteria. 2. Method
accordi ng t b nedrathanlwo dthaegest reovesiedhd sendidt shafiel 1ethen genpyrogtisip emergency
criteria ar i it i ti t he i nstant aneous
novenent st%ngﬁ%%%?%g&g?p%h@%g%%@%%ﬁﬁgfﬂﬁgag . Met hod according to
claiml1 or 2, characterised in that the control systemfor

ascertainin I i ; foi i

A2y T epeat el e oA g iR el el of Py
the |ift cagfeR system 2A shemi infigh4c dhe rafler ¥ orowhiel thelsarpers Maataefeld weund

relative spgedneNiif %%&t)loﬁ%@%&f HeNFeibilnh ablane aks waldhard bkey b SuantRed

(di) between the |Igt cages é , ﬁﬁg, . . .
thereat can be seerr. Sedted on the same shaft 42 as the roller 30 is a spring drive 31
which is here also termed energy store. An incremental transmitter 32 is attached by way

of a coupling 40. A connection takes place by way of an adapter 41.



ascertains as energency stop criteria an instantaneous m ni nmum

ener gency stopping distance (sstop(mn) I, sstop(mn) Il) and
ascertai ns whether the instantaneous effective distance (di) is
smal l er than or equal to the instantaneous m ni num stopping di stance
(sstop(mn) I, sO(mn) Il1) so as to then trigger the cage brake of
each noved lift cage (A, A2). 4. Method according to claim 3,
characterised in that the control systemldetects the relative speed
(vi(rel)) of the lift cages (Al. A2) in that a rotational frequency
(cui) of a rRatérCI§id®) , which is fastened to the upper lift cage (A)
and on which is wound up a flexible support element (24) having an

d | th ti al I t h 12 t I
et i SR et AR o i L s
(d0) a wei glindependesothy of @8) anatnnarnrgesommoh ts@aft OMiaroflai Effttmsia@noﬁ A), simslein a

in that cas %olﬂﬁérf%@ﬁa%ﬁ@ﬂgyrséeg{\ t@? ggggrl)s r:i_afr ar a%r@%# e%@h mo@Fd M?Eg'c%gf\‘! A2)bya

according to c ension Torce
exerted by tteepngibgeiwngnisodjfe¢irs distamce hié) tetigsortte it eagest(A{,24) falls below a

secures the ol ﬁﬁnuﬁérg)%ﬁgﬁden(ﬁﬁ E%r?&ér%@d Hmﬁégﬁergﬁgﬁﬁﬁg B{]F] E}b'ﬂ?ﬁ(e
(21

body (23) inpinges on | ower t ca erTo
rel eased foRNEBEEENONSIRASKStEMA2 T dnagtivaie é@d:@a tay e@ﬁéﬁﬂ@d“@@/s\tﬁ*\%ﬂ

wei ghting body ( 3@0&%&%@%&95%@&&@@% (i @ﬁﬁmé&%&@ﬁm\o&%@nﬁst&% of the it
wei ghti ng body QJ&“E?IH es on the lower lift cage (a2)
t

installation (10% A2)1288st one upper lift cage (AI) and at Ieast
one |ower |ift Cﬁ@ger@;AB)/ medHsCHF ¢dyeBaR| aRBOsRY Ivith Bk |tﬂheadelsf(m A2), an

installation (2 rt| 1y novabl e i ndepen entI ne anot her
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in a conmmon shaf
driving and br aktmgaoﬁﬁﬁftlﬁﬂéﬂmablb efetdansy step oftpriiang br ake and

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 (sgop(min) |, sswp(min) 1) and
- ascertains whether the instantaneous effective distance (di} is smaller than
or equal to the instantaneous minimum stopping distance (sgop(min) |,
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



the lower |lift cage (A2) has a second driving and braking systemwth
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
(A, A2) is less than a critical mninumdistance (dO), characterised
in that an energency stop system (21) is provided with a control
systemwhich is activated after triggeri iy of the stopping brake and
by which the instantaneous novenent state of the |ift cages (Al , A2)
i s det ect abkgtidan riifi@usiasietapte addhuwhdreon figlidg Bedovp el are @;ﬁmtrm Hisaht8I(40) a

di stance (d eri.n e_stoppin errer

Stop cr it or Meichies et FhbmRs o iri e P B YR ARl A5E 1 e ST Rt the
upper lift ecalge(30Nfor ratatibna second cage brake for the lower lift cage
(A2), wherein one or both cage brakes can be triggered when the

energency stop criteria are fulfilled. 7. Lift system (10) according
to cl ai m 6, 5char detrediaseetding t¢ Haim 4,lvbarolatisadlin thatt em f or det ecti ng

t he i nstant aneou f
riggeri ng of na Tl e ) Biced sy iucilha §307 o) bh ine &pboRLiient (20
the instant aneouse®fésede inderd (3 agaiesy wigtiopdhereenbelpie thef weighitpgsdqdpl (23)

, A2), neans form‘?ﬁﬁgfel's Qhé‘%é\fegfr?ﬁéa%le%Q f]dspeed (vi(rel)) of the lift

cages (A, A2), means m nin m ni num st o%[r)l ng di st ance
of the lift- cageﬁ“«’(fﬂ&lf"‘-’r (B9) *Svﬁeleﬁs%dof%l“éfé‘#%tww 15e oy eXsprbhy the

of the lift cagegelghling My(zsys@ﬂﬁmefs@bp&pémﬂémmtd@asémh@mh@rv@mng body
m ni mum st oppi ng, di st anc e | nstantaneous effective distance

and neans for tr(%é‘??'?&fstoﬁ‘éh%!?&@rm% @) each noved Iift cage (Al,

A2) when the effective distance is |less than or equal to the m ninmum

stopping di gt anq_lft installation (10) with at 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 which is activated after triggering of the stopping brake and
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 (AZ2), wherein one or both cage brakes can be triggered when the
emergency stop criteria are fulfifled. .

7. Lift system (10) according to claim 8, 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:



8. Lift system (10) according to claim7, characterised in that the
means for determning the relative speed and the effective di stance
of the Iift cages (A, A2) conprise a flexible support elenent (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 wei ghting body
(23) is fastened, wherein the length of the flexible support el enent
together with the weighting body (23) corresponds with the critical

m ni num di st.ance,.apd fmt%ﬁé’%\er ﬂgtla%néo%g)efﬂeéh\feo&gtgﬁé@ Yds)I l?e?\;vgé}b%e lift

to the upper lift cage (Al ), conprises an Internal energy
by whi ch a wi ndi figg¥8dPéerBan be exerted on the roller (30) by which

the roller can behesﬂéfdrab@rrﬁ.ﬂhgttrhm;atwessﬁ‘e@um@éi))\aftha (TRAGSs (@32A2f0r
detecting its rotatlo fre ai nst _rot at

u
t ensi on force, V\H]eé'ﬁs dee}eéﬂq’é@ T’H@‘%F HIE'P@%E%‘% O(ﬁ?ﬁ"fbﬁaqer?e(X1' A2)
support el ement wznhonwdm:ohmetrélrebmwcebﬂmmtéf@slm tAxgages (A,

p2) I areater tRaB,d NG, EEMELTAL i LA SSRGS ANdarol ot R UDIS, e
t he wi ndi ng for c& when t h{ 3 rlué]eg ON“F he
lower |ift cage {(naEntanapihs @ﬁmhvmﬁlscefamd cal cul at| ng the relative

fgleleg r a?g(); he ef heahd Y& HiGhRE e EARMEKS of Q1AL ORI iiff ELQRUAAC KLl e
effective distance is less than or equal to the minimum stopping distance.

8. Lift 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
rolter (30) and

- with a2 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 be
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 fension 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 rofler (30).

Q. Lift system (10} according to claim 8, characterised in that the collision protection
system (20) comprises;



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 ectronmechanical sw tching nmechanism (21), by
whi ch the stopping brake of the first lift cage (Al) can be

triggered, at the first lift cage (Al) and a second safety circuit
with a second el ectronechani cal sw tching nechani sm (22), by which

the stopping brake of the second lift cage (A2) can be triggered, at

t he second lh ift cége séfélﬂl) cirdMﬁ@fl’midmflfshelef:tird;?]échsmm(ﬁﬂ\htﬁlgn@m@w%lﬁm (£BLby
conprises the sy r t in
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by which the firegeldlidindg brake can be acti vat ed after inpinging of
the weighting bogi% cﬁgéal;afegrhﬂcﬂmfrﬁé Ebcbh@elé?&?@hér‘%%%Fé&%dﬁ@%ﬂfsﬁw%z)

(22) is arranged bel ow t wel ghting b travel

setting before thewhietpiegstorping biake of 'é'ﬁtsé‘ﬁo"éidtﬂ‘ gt pan b triggetsAdat the

hol di ng brake i sseagdd MedaRl(g2)af t er inpinging of the weighting body

(23), wherein the first switching mechanism (21)

- 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 fravel setting before the impinging of the latter and by which

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



