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separately controllable drive system. Each drive system
comprises a flexible supporting means extending over
the entire length of the wvertical tracks. This elevator
system also includes a plurality of elevator cars which
are movable and stoppable upward along the first
vertical track and downward along the second vertical
track by means of the drive systems. In this case, each
elevator car has a controllable coupling mechanism with
which said elevator «car can be coupled in an
interlocking manner to the supporting means of a drive
system assigned to the present vertical track thereof.
An upper and a lower car transfer mechanism have the
task of taking over elevator cars which have arrived in
the end regions of the vertical tracks and of
digplacing said elevator cars horizontally to the other
vertical track where the elevator cars are introduced

into the guide rails of the other vertical track.

In an elevator system designed 1in accordance with the
teaching disclosed in EP1693331A1, all of the elevator
cars are equipped with in each case four upper and four
lower .car supporting rollers which are mounted on
pivotable supporting structures 1in order to permit
horizontal displacement of said elevator cars between
two vertical tracks. When an elevator car has reached

the uppermost position thereof, the four upper car
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t he uppernost position thereof, the four upper car WO 2009/ 074627

PCT/ EP2008/ 067271 2 supporting rollers thereof are pivoted, for the

hori zontal displacenment, into a profile rail, which is arranged

hori zontal ly above the vertical tracks, such that the elevator car is
supported and@iodeédon462he S profile rail and the c@®CTEBPPOPEIA6F27dl | ers.
After an elevator car has arrived in thg | owernost position thereof, the

| ower car supporting rollers thereof are® pivoted into a profile rail, which
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tracks, astotghoflei ght1engisechd 0Rs rofs gRortdtiders i &g ar @ raeranged
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i.e. with both greater tfunctional relrability and | ower nmanufacturing and
install ati on required to produce the horizontal movement of the
elevator cars. Similarly, 1in order to permit the
15 horizontal displacement of the elevator cars, in the
case of the disclosed elevator system having two
vertical tracks, a total of eight end sections of car
guide rails are arranged pivotably and are provided
with controllable pivoting drives. When said end
20 sections are pivoted back into the guide positions
thereof, the end sections have to be introduced again
into the guide grooves, which have little play, of the
guide shoes which are present on the elevator car which
is not highly dimensionally stable. For an additional
25 vertical track, the number of car guide rails which can

be pivoted away would be increased by eight.

The present invention 1s based on the object of
providing an elevator gsystem of the above-described
30 type, 1in which the horizontal displacement of the
elevator cars can be realized with a smaller number of
components to be moved and to be controlled and without
accuracy problems, i.e. with both greater functional
reliability and lower manufacturing and installation

35 costs.

To achieve this object, an elevator system according to

the precharacterizing clause of claim 1 is developed by



35 costs.

To

achieve this object, an elevator system according to the
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of a car transfer mechanism, wherein the car
transfer mechanism comprises a horizontal displacement
unit into which a wvertical guide rail pilece 1is
integrated, said guide rail piece guiding the elevator
car 1in the horizontal displacement unit, and wherein
the horizontal displacement unit can be positioned in
such a manner that the guide rail piece. forms a section

of the wvertical guide rail.

A  substantial advantage of the elevator system
according to the invention and of the method according
to the invention is that the elevator car is displaced
horizontally without the guide shoes thereof having to
leave the +wvertical guide rails and having to be
introduced into other vertical guide rails. Accuracy
problems are therefore avoided. Further advantages of
the solution according to the invention consist in that
the horizontal displacement of the elevator car does
not require the elevator cars to be equipped with lower
and upper supporting rollers and that the horizontal
displacement can Dbe realized with a considerably
smaller number of components to be moved and to be
controlled, this resulting in greater functional
reliability of the elevator system and 1in lower

manufacturing and installation costs.
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smal | er nunber of conponents to be noved and to be 35 controlled, this
resulting in greater functional reliability of the elevator systemand in
| ower manufacturing and installation costs. WO 2009/ 074627

PCT/ EP2008/ 067271 4 Advantageous refinenents and devel opnents of the

el evat or systWm280849T &Ry to the invention and of th@CTHBPROIB /AGGAFHI ng to
the invention energe fromdependent «clains 2 to 24 and 26, respectively. 5
The el evator car advantageously has a br&ke mechani sm with which said

el evator car racil-y fi to e i rail .pjece.integrated in
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di spl acement éi%%éﬁglytQ?mﬁ?&akransfer of the elevator car from the
vertical track thereof into the horizontal displacement
unit, and vice versa, can be realized.

15
Advantageously, the brake mechanism of the elevator car
can be activated and can be deactivated by a control
mechanism, for example by the elevator controller.
Activation or deactivation c¢an be controlled, for
20 example, as a function of the detected presence of the
elevator car on the guide rail piece integrated in the

horizontal displacement unit.

The brake mechanism can advantageously also serve ag a
25 catch brake for the elevator car. A brake of this type
permits, for example, the elevator car to be braked in
the event of it being detected that a permissible speed
or a permissible acceleration is being exceeded. By
means of a combination of the catch brake with the
30 Dbrake mechanism required for fixing the elevator car
during the horizontal displacement thereof, the total

costs of the elevator gystem are considerably reduced.

The controllable brake mechanism may advantageously
35 also serve as a holding brake for the elevator car. A
holding brake of this type fixes the elevator car on
the vertical guide rail of the vertical track during a

story stop, in order to avoid vertical displacements as



costs of the elevator system are considerably reduced. The controll able
brake nmechani sm nay advant ageously 35 al so serve as a hol ding brake for the
el evator car. A holding brake of this type fixes the elevator car on the
vertical guide rail of the vertical track during a story stop, in order to
avoi d verti cal"odr8pPACHEFRTt s as WO 2009/ 074627 PCT/ EPPODSERRPAB7P6787 ]
consequence of changes in load, and vertigcal oscillations. The elevator
syst em advant ageously conprises two or 5 nore vertical tracks, wherein the
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the car transfer _ In the case of an elevator systemof this type,
the elevator @i ldratd Plurality of elevator cars can travel 10 along a
plurality of vertical tracks, wherein certain vertical tracks are preferably

used for the upward_trip and certain _vertical tracks for the downward trip.
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in particular in ‘
The vertical tracks are advantageously arranged offsget
15 with respect to each other parallel to a car wall of
the at least one elevator car, said car wall having a
car door. This solution permits elevator systems in
which at least one elevator car can run in a plurality
of wvertical tracks arranged next to one another,
20 wherein the passengers enter and exit on the same side
of the elevator cars on each story. This hasgs the
advantage that in each case only a single shaft door is

required per vertical track and story.

25 The horizontal displacement unit of the car transfer
mechanism is advantageocusly displaceable along
horizontal guides which are arranged parallel to the
car wall having a car door in a region of the elevator
shaft which is not taken up by the wvertically and

30 horizontally moving elevator car. An embodiment of this
type 1is particularly expedient in particular 1in
elevator configurations having a multiplicity of
vertical tracks and/or long horizontal displacement
paths.

35
The at least one elevator car advantageously has two
mutually opposite car walls each having a car door, and

the vertical tracks are arranged offset with respect to



el evator configurations having a multiplicity of wvertical tracks and/or

| ong horizontal displacenent paths. 35 The at | east one el evator car

advant ageously has two nutually opposite car walls each having a car door,
and the vertical tracks are arranged offset with respect to WO 2009/ 074627
PCT/ EP2008/ 06¥22P09/08462Ach ot her at right angles t PTAEB2888/ %273, This
enbodi ment which is suitable in particular for elevator systens having only
two vertical tracks, a first vertical track is expediently used for upward

trips and 5 a-gecond ysrtheal ~14@ck fon dowaward, 141 RS 1§20 0L1 Ows, 5 o
therefromthat, fromeach story, theré is one entry vestibule for upward
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bei ng separ at ggdstEh®M RAS1iAROL Bel yby ttbe ekevatan shafdoksThe advantage 10 of
this enbodinment is that a goge orderly flow of _traffic c be achi eved by
S
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downward g rigssetbnAnvelredaiadr Sysilientatdvasiageoasky ipas atpltsbldwy of
car transfer macha?ism; \zy‘ni h gre arranged.on different . levels in such a

c
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capacities cahrpe ocaechiavadieR25bAt theastl oredarer shedt . t Taek advantage

advant ageQus! y¢ equippednpidihe ccar odr i ¥er syst e, whi chacoapr i ses,a §4 exible
supporting nmeans _which is novabl e and stoppabl e al on the“vertical track,
wherein the eteyhior ear hasaghiegrer bYl slPereGUpld g emethani s a3 whi ch

the el evator for upward trips from the waiting areas for downward

trips.

15 An elevator system advantageously has a plurality of
car transfer mechanismg which are arranged on different
levels in such a manner that the guide rail pieces
which are integrated in the horizontal displacement
units thereof can form displaceable end sections or

20 intermediate sections of vertical guide rails of two or
more vertical tracks. With an elevator system of this
type, particularly high transport capacities can be

achieved.

25 At least one vertical track is advantageously equipped
with a car drive gystem which comprises a flexible
supporting means which 1s movable and stoppable along
the wvertical track, wherein the elevator car has a
controllable coupling mechanism with which the elevator

30 car can be coupled to or decoupled from the supporting

| means. A coupling or decoupling operation of this type
takes place in each case after the elevator car has
been fitted with the aid of a car transfer mechanism
into the vertical track or before said elevator car is

35 displaced horizontally out of the vertical track by a

car transfer mechanism.



30 car can be coupled to or decoupled fromthe supporting neans. A coupling
or decoupling operation of this type takes place in each case after the

el evator car has been fitted with the aid of a car transfer nmechanism into
the vertical track or before said elevator car is 35 displaced horizontally
out of the vBPt?eM/U7A4Ek by a car transfer nechani &R/ BRBOPE0OF V4627

PCT/ EP2008/ 067271 7 The supporting neans and the coupling mechani smare
advant ageously designed in such a nanner that the elevator car and the

supporting meaps agp&euphed lyandreans of nd nterdockingrergagensnt o -LCoupl i ng
by neans of 5 .interlocking engagenent ensures a particularly reliable
connecti on, BGYaPEGEFP€§l§ sGpFePRFAg MrBanS Ghi c i@anﬁﬁﬁip%@ﬁtmﬁF%ecertain
i nterl ocki ngeekeaents,catchnads,thd osupyanpleg h@lLes oarbossasple) Ihe
supporting neans an% t he ggggliqg mechani sm are adganta eousl%?des%gned in
such a mannelCEASt Yhe el Ator % ar " aRdCT AR supPUPLI R MYani=ae tbupl ed by
means of 3ri dhktemdbcingggemenrigenthe efifentecachipnedi bylathysreésisbas every
poi nt of the supporting ns_can.be 15 used as.a_coupling pei.nt, and that
Phe posi ti on a1 EhG L OSipnrt | g MEARE dded HEE THAY t EBA alGngl Wth t he
car positionepunippetio val doupkirhgioperrdatddmcKig dellgwesyst emmuadvanasageousl y

conprises a drive. upih. 20 W.th 3 speed-.controllable electric notor, wherein
‘the electric notor drives a driving pull'ey acting on the supporting nmeans

or a driving shaft which has an effective dianeter of |less than 100 mm

preferably ofpel eéépéé@{‘i%’ MBarUChngmal e efd el Me, di@t®kel$nof .Fbe 25
driving pulley permit a transmssion-free driving of” the sugportlng nmeans
by el ectric AEVERSa@RPER YVakeegpInertt i8 | ASEHI | at i BANBPAceNEACHhTERi ve

syst em advantageaushy €oAPEhses: HawsHibexi-bleg 3kSUpparti nupRRns By anged
parallel. The functloq?l, ,
means of Ifrictional engagement. The effect achieved by
this is that every point of the supporting means can be
15. used as a coupling point, and that the position of the
supporting means does not need to be aligned with the

car position prior to a coupling operation.

The drive system advantageously comprises a drive unit
20 with a speed-controllable electric motor, wherein the
electric motor drives a driving pulley acting on the
supporting means or a driving shaft which has an
effective diameter of less than 100 mm, preferably of
less than 80 mm. Such small effective diameters of the
25 driving pulley permit a transmission-free driving of
the supporting means by electric motors which take up

little installation space.

Each drive system advantageously comprises two flexible
30 supporting means arranged parallel. The functional
reliability of the elevator system is increased by the
use of 1in each case two supporting means acting

redundantly on an elevator car.

35 Each drive system advantageously comprises an upper and
a lower drive wunit which can Dbe controlled and
regulated synchronously and jointly act on the at least

one supporting means of the drive system. With said



reliability of the elevator systemis increased by the use of in each case
two supporting neans acting redundantly on an elevator car. 35 Each drive

syst em advant ageously conprises an upper and a lower drive unit which can

be controlled and ul ated synchronously and jointly act on the at |east

one supporti nﬂon%%q"?s/ogf“??le drive system Wth sai d \ISFEFSL0F46T727L

PCT/ EP2008/ 067271 - 8 nmeasure, the tragtion capability and the functional
reliability of the elevator systemare increased. The at |east one

supporting neanssebet hecgi V@rasa'tslt@rm o%ga%qu\@nt aggoushy deshgnednas a flat
belt, V-ribbed belt or toothed pporting neans of this type have

b
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interaction with controllable coupli ng mechanl sns. 10 The coupling
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certain starting po |t Ion rive systema dvant ageously conprises a
drive 25 regufFatptinfi eshchdoipng-a downward trip of an elevator car, feeds
the energy, generated into the mains or tenporarily stores said energy in
capacitors or _in an accunulator for reuse. This neasure nmakes it possible
to prevent theh8bsnbel 1619 ane6tatériei (HI1HF ofY IFe3ulfi nfriatieed kased

energy consunphb88ement advantageously comprises a clamping device
which is movable out of the region of the drive belts
in order to permit a horizontal transfer of the

15 elevator car.

Said drive system advantageously operates without a
counterweight. The effect achieved by this 1is that the
elevator cars which virtually always move 1in the same
20 traveling direction in a vertical track can be coupled
to the drive system without a counterweight having to

be brought beforehand into a certain starting position.

The drive system advantageously comprises a drive
25 regulator which, during a downward trip of an elevator
car, feeds the energy generated 1into the mailins or
temporarily stores said energy in capacitors or 1in an
accumulator for reuse. This measure makes 1t possible
to prevent the absence o©f a counterweight from

30 resulting in increased energy consumption.

A vertical track is advantageously equipped with two or
more drive sgystems arranged parallel to each other in
order to be able to receive two or more elevator cars
35 simultaneously, wherein the elevator cars have two or
more controllable coupling mechanisms with which the
elevator cars can be coupled to a separately

controllable drive system presently assigned thereto.



A vertical
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thereto. WO 2009/074627 PCT/ EP2008/ 067271, 9 One such refinenent of t
el evator system nakes it possible to nove two or nore el evator cars
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mechanism supplies the elevator controller with the
required information 1in order to have the current
positions and movement data of all the elevator cars of
the elevator system available 1in every operating

situation.

A rotary sensor 1s advantageously attached to the
elevator car and is driven by a friction wheel rolling
along the vertical guide rail or along a guide rail
section of a horizontal displacement unit, the rotary
sSensor supplying information about the present
traveling speed to a monitor. This redundant
information about the current traveling speed of the
elevator car serves to generally increase the

functional reliability of the elevator system.

The monitor advantageously redundantly monitors the
traveling speed and/or the present acceleration of the
elevator car with reference to the information
transmitted by the rotary sensor and also by means of
continuous differentiation of the travel path
determined from the position information and, 1if it is
detected that a speed limit or acceleration limit is
being exceeded, activates the controllable brake
mechanism as a catch brake. In particular if the

monitor 1is installed on the elevator car, said monitor

e



el evator car with reference to the information transmtted by the rotary
sensor and al so by neans of continuous differentiation of the travel path
determ ned fromthe position information and, if it is 35 detected that a
speed limt or acceleration limt is being exceeded, activates the
control | abl e brake nechanismas a catch brake. In particular if the

nmoni tor is i M &%84°8#62he el evator car, said nonit SCTVEP200%/ 474827
PCT/ EP2008/ 067271 10 can activate the gatch brake with the greatest
possi ble reaction speed and functional reliability in the event of an

emergency, Wddh redungdant aeti ¥atbAnpPYkeevakuatihan Qfdthed Hoydmhicon from
the code scale 5 contributing to a further increase in the functional

f
reliability ofeife Cat eReBakdd EXEIRTIIEMP le ot Feht st 0f 1RhéEenvdifttiton are
expl ained bedow wirt h eekecencs ,t o tyhenat t asheddghaw ngst i1 Fbgur eyl A shows
a front view of an elevator s hstem éccordj n tfo t he inven%@c)n wth two
vertical tracks "tw’el evat or ' cars Eid" W Ear- T ardter %arﬁ?ﬁrf,
wherei n t Be vestticabutlbng r acksa arfeiratrangedecoééiset iw t hheespeacit tcmalone
anot her paral] eii%?i lhtte car g\@élgag vilgllgaké he car doors. Figure 19 shows a

side view of the evator system according to figure 1. Figure 2A shows,
on an enl arged scale, a horizontal displacenent unit of the above-nentioned

car | transt eremEhan s TR b thde o e 25,51 gUte.2Boshons. a Lo e of

the horizonta [facenment unit according to figure 3 ure shows a
si de view of kel eviitlorreisreny8otacklor dingptloed h@ravivessi on with three

10
Figure 1A shows a front view of an elevator system
according to the invention with two vertical
tracks, two elevator cars and two car
transfer mechanisms, wherein the wvertical
15 tracks are arranged offset with respect to
one another parallel to the car walls having

the car doors.

Figure 1B shows a side view of the elevator system

20 according to figure 1.

Figure 2A shows, on an enlarged scale, a horizontal
displacement unit of the above-mentioned car
transfer mechanisms in side view.

25
Figure 2B shows a front view of the horizontal

displacement unit according to figure 3A.

Figure 3A shows a side view of an elevator system

30 according to the invention with three
vertical tracks, two elévator cars and two

car transfer mechanisms, wherein the vertical

tracks are arranged offset with respect to

one another at right angles to the car walls

35 having the car doors.

Figure 3B shows a front view of the elevator system

according to figure 2A.



vertical tracks, two elevator cars and two car transfer nechani sns, wherein
the vertical tracks are arranged offset with respect to one another at
right angles to the car walls 35 having the car doors. Figure 33 shows a
front view of the elevator system according to figure 2A. WD 2009/ 074627
PCT/ EP2008/ 0682 2bo97/01de2Fi gures 4-7 show a side vi eweraebopoy/icewand t wo
cross sections of a coupling nmechani smwhich couples an elevator car to
the supporting 5 means in a frictionall} engaged manner. Figures | A and 12
respectively show a front view and a side view of a first enbodi nent of the
el evator system according to the invention which conprises two vertical 10
tracks 3 arrangpdrées an7ekbvat ar Shiaf tvizvand twop eliewvabod cars ddgsavel i ng

al ong said vertical trackst.iO The v_efrti cal tracikls 3 are formed %ﬁi‘“% | engt hs
i

in each case of vertical" gw%[ge rails & fastenedsin rtn%%h%f%%t or “shaft, and

the elevator cars 4 arequwldsd aonglsapdol5 vertital tguw deummdisimg neans
of guide ghoes 6, ther el i ch ¢ i i shees.pn each side of
the elevator cars. Each veér ?l?fclza%] fﬁfla%ﬁl S %ﬁ%‘%ﬁg W1h three car drive

systens 7 having revol ving supporting neans B. Each of the elevator cars 4

can be coupl e 0. 20 1he.3UPRYY Lidg At g alndip gachogaseane sar Lrive

systemin order to convey the elevator car a vertical track, and can

al so be decoupt@d Tidwh 9ai & Supporemrrfiedns Ph bhder ey adiodplsitsd ahe

el evator car sdéoraone verthsaknieackohowBRehhebmplralkselshitsydPUWasiez125 each
el evator car is equi pged with three controllable "coupling nmechani sns 40,

each of Wi cht¥3k3siynéd 133 ISShe 0 PRe EhF¥EtRAr 8Rfde syst¥ME £YWAs a
variant, eacdlelevat Obagar amayraledihgveljoust «ired siegkecacoutddigs.

nEChanisn]MMifﬁgiéenggg?tt£chgc g%gef Ehgé by two lengths in each
case of vertical guide rails 5 fastened in the elevator
shaft, and the elevator cars 4 are guided along said
15 wvertical guide rails by means of guide shoes 6, there
' being in each case two guide shoes on each side of the
elevator cars. Each vertical track 3 1s equipped with
three car drive sgystems 7 having revolving supporting
means 8. Each of the elevator cars 4 can be coupled to
20 the supporting means 8 of in each case one car drive
system 1in order to convey the elevator car along a
vertical track, and can also be decoupled_ from said
supporting means in order to displace the elevator car
from one vertical track to another. For this purpocse,
25 each elevator car 1is equipped with three controllable
coupling mechanisms 40, each of which is assigned to
one of the three car drive systems 7. As a wvariant,
each elevator car may also have Jjust one single
coupling mechanism which is brought in each case prior
30 to the coupling operation into a position corresgponding
to the presently assigned car drive system by means of
a controlled positioning device. The car drive systems
and the coupling mechanisms required are described
further on in this document.
35
In this embodiment of the elevator system, the vertical
tracks 3 are arranged offset with respect to omne

another parallel to the car walls 11 having the car



30 to the coupling operation into a position corresponding to the presently
assi gned car drive system by neans of a controlled positioning device. The
car drive systenms and the coupling nechani snms required are descri bed
further on in this docunment. 35 In this enbodi nent of the el evator system
the vertical wo nackpoBae7e arranged offset with respeet/ /i os8n9i her
parallel to the car walls 11 having the car WO 2009/ 074627 PCT/ EP2008/ 067271
12 doors 10. During normal operation.”, 18ne of the vertical tracks 3 serves
as a track fg{ the upward trip and the other as a track for the downward
trip of the &%V&t oV cBIEINGhBPEMALe LT TG e él¥vatbr F8&r Yo TafCert
reaching 5 awtaakes |evedriast e and raey doroftiee veptdcal ttipacknd executes a
hori zontal transfer_to t@e okhgr v%rti%gl track on mh%c@hthe el evat or car
can continue Y TV i & SfRE"r &0&r S8 rFEVEMHG di TRt Pon " T0 SHrEE OLar
transfer nmechamusnevtkdeim tdadtiheohi dhef ebhirehort herel ewdter caprshiang

di spl aceabl e be t ertijc tr recillu . i h case in
regi ons o? §$o%§8§ oég%f;.:ggcﬁh8f6¥ﬁgK§% i??éﬁgfé} ﬁ%%ﬁ%ﬁ?%ngr%%%ﬁprises
two hori zont @xgfuitdes a4,habi sghitohl ateafisted 15 t sheheodoor - viede iwalll of t he
elevator shafdygy afif hidiorizont el di5pl acerenh WBht; 1AMALCHE in _
di spl aceabl e al ong sald' ori zontal guides. A horizontal displacenment wunit
of this type Wdonpidsesa Frafel 1 WBtgE 47 in  which two vertical guide
rail pieces 18 are fixed, said 20 guide rail pieces formng end sections or
internediate sections of the vertical guide rails 5 of the vertical tracks
3 when t k8 hoMZEShtRT disPraeehemtcimiisns 1hosVitBnedei ald €ér MédEéndi ng
transit positiran.eTientdr af@r St et @i epldcesbuesbgpRdehntsdCheataraner that
25 the elevator cars_4 can pai in the_ vertical directi.on through t_ he

hori zont al ditsﬁﬁcgﬁfen%nt Gt %fs%‘?tc%di%n each ‘case in regions of

story stops 12. Each of the car transfer mechanisms

comprises two horizontal guides 14, 15 which are fixed
15 to the door-side wall of the elevator shaft 2, and a
horizontal displacement unit 16 which 1is displaceable
along said horizontal guides. A horizontal displacement
unit of this type comprises a frame structure 17 in
which two vertical guide rail pieces 18 are fixed, said
20 guide rail pieces forming end sections or intermediate
sections of the vertical guide rails 5 of the vertical
tracks 3 when the horizontal displacement unit 1is
positioned 1in a corresponding transit position. The
frame structure 17 is designed in such a manner that
25 the elevator cars 4 can pass in the vertical direction
through the horizontal displacement unit 16, which is
in the correct transit position, or can stop in said
horizontal displacement unit, the elevator cars being
guided on the abovementicned guide rail pieces 18.
30
The car transfer mechanisms 13 are equipped with a
respective displacement drive (not i1llustrated here)
which, controlled by means of an elevator controller,
displaces the horizontal displacement units between the
35 vertical tracks 3 and positions said horizontal
displacement units in defined transit positions in
which the integrated guide rail pieces 18 are precisely

aligned with the vertical guide rails 5 of the vertical



in the correct transit position, or can stop in said horizontal

di spl acenent unit, the elevator cars being guided on the abovenenti oned
guide rail pieces 18. 30 The car transfer mechanisnms 13 are equipped with a
respective displacenent drive (not illustrated here) which, controlled by
means of an &Ce¢8P¥}O0TH#rol ler, displaces the hori Z36R{ER24HI PP AL EHeNt
units between the 35 vertical tracks 3 gnd positions said horizontal

di spl acenent units in defined transit positions in which the integrated

guide rail pitecesl8 Bie RELCLSELY @H%gm@@e%hfﬂ tLﬂﬁt\éerrﬁé}Gabeg@im%%yr ails 5
of the vertical WD 2009/ 074627 PCT/ EP2008/ 067271 - 13 igr cks. The
hori zontal di%BIi&CenthE FRIMESER" empSF 3 i n§ Tt hePRePI atidenén

operati on or dileaded W ¢dr anThel eviadgraeafentTh@riire phasenent 1 daé ye rary

i nclude, for _exanple, a,drive train, a tooqtlh%db%ﬁt or _a_rack device 5 via
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hori zont ab divspl acénerit uni tsrafdralpogi t spasdtbentralaabiansifleposgiiti on

required at t nter.i evi ce iently be pr nt on
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t he horizonta Sai d centeri ices fIxing the
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positions, &) whe r]}pgé : £ Fe.d fiect, r e..wth the
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posi tional | y thexellotbaaneppi etesplaBr@ynt r oA el br akE ifbck@RICSHENZ0 ar e

attached; gn bRih 3 des;Qfinghe glevahglLicansad, s@idhbiakemechanises
interacting with the vertical guide rails 5 and the  guide rail pieces 18 of

the hori zont &T G lac etscht Y201 &Y t $1116™n FucH '@ HaARE! bt RRE CREBr ake
mechani snms  hrake @eseedr ezbheael evater Gaks Mhedr sakd, brakeexgrghani sms

are aCtivate%ﬂRXlatggnggglcﬂ?cga@é?yeéﬁﬂfiwedge which engages in a
controlled manner in a positionally fixed counterpiece.

15
Controllable brake mechanisms 20 are attached on both
gsides of the elevator cars 4, said brake mechanisms
interacting with the vertical guide rails 5 and the
guide rail pieces 18 of the horizontal displacement
20 units 16 in such a manner that the brake mechanisms
brake or secure the elevator cars when said brake
mechanisms are activated by a control mechanism. Said
brake mechanisms 20 are used to secure the elevator
cars 4 on the guide rail pieces 18 integrated in the
25 horizontal displacement units 16 while said elevator
cars are being displaced between two vertical tracks 3.
Said brake mechanisms 20 may advantageously also be
used as catch devices which, 1in the event of the
permissible car speed or the acceleration being
30 exceeded, act as gafety brakes acting between the
elevator cars 4 and vertical guide rails 5. 8aid brake
mechanisms may also serve as holding brakes which,
during story stops, prevent vertical oscillations and
changes in the level of the elevator cars as a result
35 of changes in load. The brake mechanisms 20 customarily
contain brake plates which are pressed against the
vertical guide rails by means of controllable

actuators. Various principles are suitable for
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downward direction and eliminating the risk of an
elevator car dropping out of a horizontal displacement

unit.

It can easily be seen that, in the embodiment of the
elevator system illustrated in figures 1A, 1B, in which
the vertical tracks are arranged offset with respect to
one another parallel to the car walls 11 having the car
doors 10, a plurality of vertical tracks 3 may also be
arranged next to one another. In this embodiment, entry
and exit take place at story stops 12 which may be
located on each story and may be assigned to each of
the wvertical tracks. The horizontal guides 14, 15 of
the car transfer mechanisms 13 advantageously extend
here over the entire width of all of the wvertical
tracks such that each elevator car can use each of the
vertical tracks 3. In the case of elevator systems
having a relatively large number of parallel vertical
tracks, 1t may be expedient to allow more than one
horizontal displacement unit 16 to operate on the same
horizontal guides 14, 15 of a car transfer mechanism 13
or to arrange two or more car transfer mechanisms
directly one above the other. Car transfer mechanisms
may also be present on any intermediate level of the
elevator gystem, said intermediate level not

necessarily having to be located in the region of a

fset with
respect to 2(YonEe angt fvdr plag alcgli zog tiele dagpwademenl MNanitsy ihetbar
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doors 10, a plurality of vertical tracks 3 may al so be arranged next to one
another. In this enbodinent, entry and exit take place at story stops 12
whi ch may be |ocated on each story and may be assigned to each of 25 the
vertical tracks. The horizontal guides 14, 15 of the car transfer

mechani snms  13wady@yy/ageensl y extend here over the enddd/@ppodbpooizzal | of
the vertical tracks such that each el evator car can use each of the
vertical tracks 3. In the case of elevaté? systems 30 having a relatively

| arge nunber of parallel vertical tracks, it may be expedient to allow nore
than one hor Pz8AYal SGPEpI adEneMOHIA S o Hdt at® ofP T ReSReReI by i zont al
gui des 14, 15cehfagaaedt ransfaioneebanirsMdsd, dm tenalaRge dMOsPELemre car
transfer mechani sns, 35 directly one above the other. Car bransfer. nmechani sns
may &l S0 be pPéserition A | ALEFREEFal 67T Svei bl PHEI%I BOGt of Rysi e sai d
i ntermedi ate tesek naherredessatd]y havi agptopbealkecat ethd n theveeghgn of a
WO 2009/ 07462%i§ggélEP12100§{10%2%1 %g story Sth'tlLaﬁ]né: gbi ”r%‘“f{’é‘ni’“h a
COI’I‘eSpOI’]dSI ngly confi gure% gPevat of control Ter, Th an ef evaror sySsTSem of
this type el esatengedr sovan ichi@ngediheeverltevedls twiddiouthermofimnd, tof
appropriate, LhgotLaveling 5. i eptd onyd hergol g such care trapsfen

mechani sns arraﬁge on internedi ate T'evel's w thout havi ng %o conplete a
circuit via theashd regi opmpl Elevedor cadrst cacke orathpty wal elmeor cars
can be called Upafigm parailel verhigal rackscwthoyl |aLos,fetouss and 10
wai ting tines having to be accepted. One of the vertical tracks may

advant ageldus| yabelpPovidBgSas havisgor écor P&s @ qnaikiath spdee fof enpty

el evator carsyefcigal t¢anster héﬁ'\raﬁtéée%b@g I 15e NQIrAffangedsi nsan  end
region of the vertical tracks and has an enpty 15 hori zontal displacenent
unit 16 i s sh8WATEb6Ve 3heé POMErMDSELIEDr fO5t PP A Creviataist & Srechani sm

of this car transfer mechanism 13 which is not arranged in an

end region of the wvertical tracks and has an empty
15 horizontal displacement unit 16 1ig shown above the
lowermost story stop. A car transfer mechanism of this
type may be arranged on any intermediate level of the
elevator system. Owing to zroller-mounted horizontal
displacement wunits 16 and controllable displacement
20 drives, the car transfer mechanisms 13 are also
suitable for horizontally displacing elevator cars

which are occupied by passengers.

Since the vertical guide rails 5 of the vertical tracks
25 3 are interrupted in the regions of the car transfer
"mechanisms 13, the elevator controller ensures that
each time before an elevator car enters such a region,
the guide rail pieces 18 of a horizontal displacement
unit 16 span the interruptions. If no horizontal
30 displacement unit is available at the right time for a
required spanning, the elevator car 1s stopped before

reaching the interrupted region.

Figure 2A and figure 2B respectively show a side view
35 and a front view of an above-described car transfer
mechanism 13 together with the horizontal displacement
unit 16 thereof in an enlarged illustration. To clarify

the interaction of the horizontal displacement unit



type may be arranged on any internediate |evel of the elevator system
Onmng to roller-nounted horizontal displacenent units 16 and controll able
di spl acenent 20 drives, the car transfer nechanisns 13 are also suitable
for horizontally displacing elevator cars which are occupi ed by passengers.
Since the vemo qabgguigkzmails 5 of the vertical traoks/ERfoid/a6¢271
interrupted in the regions of the car transfer mnechanisns 13, the el evator
control l er ensures that each tine befol® an el evator car enters such a
region, the U|de ail pieces 18 of a horizontal displacenent wunit 16 span
the interrupt e R 6 F2ontATS304di SPracéheht GnfYarsTavaiT abPe at the
ri ghL ti rrehf Qj’ncﬁca’umijl rleﬁl ssparmraﬂraig,ngt h@o@sllﬁ\ig)h]?r igar tihs Sh@@ﬂ&@nﬁiaﬂ?re )
reaching the j.nterr on. Figure 2A an iqure.2E3 r ectively show
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nechanisnl13hammmhﬁmhmtgmi@e hasi zadradt el spbacefent anmi tal6 lokwereof in
an enl arged i er t i t al
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cars 4, one §&dﬁ2§ﬂ§ﬂﬁ(ﬁl@91a¢$menhdwﬁatedﬁrﬁ@mh@ﬁdeﬁHﬁEﬂQdOhYIﬁ t he
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guide is denote 14 and a | ower hori zont a 5, on which

hori zont al gdﬂﬁ%se feat gpr p76REE- dﬂ§$lﬁ@éh%©@t® |9U1ée@ahbhe dpspigced by a
di spl acenment dydiue,2f hef ween theovertheal yhtackss ofor t he el @uatar system
The horizontal gquides 14, 15 are _fastened to the door-side wall 25 of the
el evator 190 <SHE4E - Tﬂéehb@rszéﬁflaﬁldﬁéﬁpéééﬁ@ﬁptumqltlal%oﬁﬁmp§é§ea 3f r ame

structure 17 saidnfe t wBrvethirealdy azﬁr;angﬁﬂs srvd@tlt:é@ s £16r @n supRer
| ongi t udi nal nber 27 and, a | ower gltudl |ch gonnect t he

two side fr 6 £6 edth 8Phé+pp%u pRoFH éBa udbeé? %j{u

lower longitudinal member 28 which connect the two side

frames 26 to each other. Four profiled, upper guide
15 rollers 29 are fixed to the upper longitudinal member
27 and are used to guide the upper longitudinal member
27 in the wvertical and horizontal direction on the
upper horizontal guide 14.1. The lower Jlongitudinal
member 28 has four lower guide rollers 30 which guide
20 the lower longitudinal member 28 1in the horizontal
direction on the lower horizontal guide 15. The
vertically aligned guide rail ©pieces 18 already
mentioned above are fixed to the inner sides of the two
side frames 26. The two side frames 26 together with
25 the upper and the Ilower longitudinal members 27, 28
form a U-shaped frame which permits the transit of
elevator cars 4 between the two side frames 26, wherein
the two guide rail pieces 18 form end sections or
intermediate sections of the vertical guide rails of
30 the wvertical tracks of the elevator system when the
horizontal displacement unit is positioned in a correct
transit position. As likewise already mentioned, the
elevator cars are equipped with controllable brake
mechanisms 20 with which the elevator cars 4 can be
35 secured on the abovementioned guide 1rail pieces 18
during a horizontal transfer Dbetween two vertical

tracks.
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dhe entire displacenent distance and has a 5 drive unit 32, a

revol ving displacenent belt 33 and a deflecting belt pulley 34, wherein the
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ext ends over

| ower stdénd
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of the displacenent belt is connected to the upper

units 32 of the horizontal displacenment units

15

20

25

30

35

are preferably controlled by the central elevator
controller which controls and monitors all of the

elevator traffic.

The horizontal displacement wunit 16 illustrated is -
equipped with a centering device which 1s shown
schematically by the reference number 35. The centering
device 35 can fix the horizontal displacement unit, for
example, in one of the transit positions precisely and
such that it is capable of bearing a load by the rough
positioning by means of the displacement drive 31 being
followed Dby engagement of an electromagnetically
controlled centering wedge in a notch on the upper

horizontal guide 14.

A controllable locking device is denoted by 36, sgaid
locking device locking the transit of an elevator car 4
by means of the horizontal displacement unit 16 in a
downward direction and eliminating the risk of an
elevator car dropping out of a horizontal displacement
unit, for example should a brake mechanism fail. A
locking device 36 of this type may comprise, for
example, an electromagnetically controllable locking
bolt which, controlled by the elevator controller,
reacheg out from at least one of the side frames 26 of
the horizontal displacement unit 16 and engages under

an elevator car fixed in the horizontal displacement
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16 are preferably controlled by the central elevator controller which
controls and nonitors all of the elevator traffic. 15 The hori zontal
di spl acenent unit 16 illustrated is equipped with a centering device which
is showmn schematically by the reference nunber 35. The centering device 35
can fix the harikpopyedsad7spl acenment unit, for 20 exappreepidoaone7ofit he
transit positions precisely and such that it is capable of bearing a | oad
by the rough positioning by neans of tHé& displacenent drive 31 being

et

foll oned by engagenent of _an el ectraongg ically controll ed centering wedge
in a notch oﬁﬂgﬂé ﬁ%ﬁe?s 2870 Pz Gt Yﬁ?%ﬁuc%Fcﬁﬁ?PgﬁlEBFeqﬁéa?ing
devi ce is dendted hyrBsonsal d diepkbngmdevi ceirliacking t heet r @rsintvaetd an

el evat or car Qy.neans of the horizontal displacenment unit 16 in a 30

. rect 101 o . . :
downwar d di r €ct’ion ‘and elimnating the risk of an elevator car dropping out
of a horizontal displacenent wunit, for exanple should a brake mechani sm

fail. A Lockij. evi e - fnis p iI,se,. for 14
electronaéneﬁﬁggﬁg§ %%n?ﬁglﬁ; e d%%i%Sggécggpgﬁgh?%C?Pé%n?iggpggegi t he
el evat or contarwl |lerfironteaches oltaf pearad FehstlivaAatobfit hbesiedeviitames 26 of

the horizontal, Jispl aceIEAl nynth 182Nt engages under ;an @dﬁ?@ﬂ@hﬁ?” fixed
in the horizontal displacement WO 2009/ 074627 PCT/ EP2008/ 067271 - 18 wunit

for as |ong &CEdI elfevator ENSKGY d e SreapEe t KETRSIZ oMval the

di spl acement ad¥idrdrtd hed@wrwar dsedi et iraru i qur easd ang, f igure 33
respectively show a side view _and a front view of a second enbodi nent of
the el evaPor T&I5tSf ackbedi AGEEECRAR iR DN N RREERNESNpohet’® acting

in an identi cadcdmnnaibal Endlencied Maideed eference miber soused in figures
1A and 19. Were
The embodiment illustrated comprises two vertical
tracks 3 each having two vertical guide rails 5, and
15 three elevator cars 4 traveling along said vertical
tracks. In contrast to the above-described first
embodiment, the wvertical tracks 3 here are arranged
offgset with respect to one another at right angles to
the car walls 11 having the car doors 10. The elevator
20 cars each have two mutually opposite car doors 10 which
each correspond to shaft doors 9 provided on mutually
opposite walls of the elevator shaft. In this second
embodiment, the horizontal digsplacement units 16 of the
car transfer mechanisms 13 are displaced along
25 horizontal guides 14, 15 which are respectively
arranged below the lower ends and above the upper ends
of the wvertical tracks 3, for example on the floor and
on the ceiling, resgpectively, of the elevator shaft 2.
In said horizontal displacement units 16, the guide
30 rail pieceg 18 which are integrated therein likewise
permit an elevator car 4 to be received in order for
sald elevator car to be displaced between two vertical
tracks 3. Horizontal displacement units which are
installed on intermediate levels and permit transit of
35 the elevator cars are not provided in this embodiment.
One advantage of this embodiment 1is that the story
stops 12 and the entry vestibules for upward trips and

downward trips are located separately from one another
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10 required, the reference nunbers for elenents of the second enbodi nent
are indicated by the index 11.21'. enbodinent illustrated conprises two
vertical tracks 3 each having two vertical guide rails 5 and 15 three

el evator cars 4 traveling along said vertical tracks. In contrast to the
above-descri ed2bbsgé74evbodi nent, the vertical tracksriebrie k29l r anged
offset wwth respect to one another at right angles to the car walls 11
havi ng the car doors 10. The el evator 203cars each have two nutually
opposite car doors 10 which_ each correspond to shaft doors 9 provided on
nutual |y opBsitRPR} TR BtdeReCél st GrLSHHIRE $hethi steBEofE2PeABAdI nent
the horizont aloxl sphagenent enbks 36 ofctdfgicarcd rapsf encheehani.sm 13 are
di spl aced al ong 25 hari zont gui des 14, 15 whjich,are_respectivel arranged
bel ow the | o ik above %%%Sup%%?o HH%ntofl?hetgéiti8§hytré8@% 3, for
exanpl e on theddioerl antdaclof the e |angpngedpent isvelly,a ohahhereltéwat or
shaft 2. _In _said_horizontal displacenent_units 16,, the guide 30 rail pieces
18 which grejﬁhtéaré?%ﬁf% é%eﬁ%? IFEger Or pdeRvE ahbe %

Wi se  permt an &l evat of - tar 4 to be
recei ved i n drmerelfiorg Sadeehefadvor tbar storye sticyd ackédwbetvweentt we

vertical ”aﬁ%% 3 OEQ%E%Q”taaAd déiﬁéé?&@?”% | ts Wi ch are .installed on
i nternedi ate evelg and permt transit o the el evator cars are not
provi ded in tdis pdod peat . vethéecadvimeade it watis endoldivaemerits ceRat t he

story stops (12, and {he &M{ yeyeshd buhgs: fQsoHpvard;ir ib@%n%”%os%ci‘ﬂ@éar d
trips are |located separately from one anot her WO 2009/ 074627

PCT/ EP2008/ 06°x715ha 92dghtdppasi teilged ofrate EPevaoie shaf &, StREs

enabling nor@yordertardd o ed Gradhi gréonbe aghievedy An dissadvantage of
this enbodinent is that only t vertical tracks can be arran%ed i.n such a

WO .
manner that 59 t2 iLPUESi bYecf ol @ht BRCoF TRBGYeNEhE1EFEFaLHr PESFE Mt Yavel i ng
t hereon fromHaie rst oirestopst fidowever, it is

15 In this embodiment of the elevator system, the elevator
cars 4 are driven by in each case two synchronously
operating subsystems 7.2 of a respective car drive
system, which subsystems are arranged on mutually
opposite sides of the elevator cars, each subsystem 7.2

20 having two revolving supporting means 8. In total,
there are six subsystems 7.2 which together form three
car drive gystems operating independently of one
another, and each elevator car 4 1is provided with a
total of six coupling mechanisms 40, of which in each

25 case three interact with the left-hand and three with
the right-hand subsystems 7.2 of the car drive systems.
The arrangement of 1in each case two subsystems 7.2 on
both sides has the advantage that the in each case two
synchronously controlled and regulated subsystems

30 driving an elevator car do not generate a tilting
moment which acts on the elevator car. However, the car
drive systems could also be arranged only on one side
of the elevator cars. The tilting moment generated by
car drive systems which are arranged on one side and

35 acting on the elevator cars can be compensated for by
the guide forces between the vertical guide rails and

the guide shoes of the elevator cars.



al so possi bl e and expedient here to arrange at |east one additional

vertical track between the two vertical tracks adjacent to the shaft doors
9, it being possible 10 for the additional vertical track to serve as a
store for elevator cars which are not currently in use and/or as a second
track for theyd r-avel/ofngesh rection presently having mereebbeddios72%2 In this
enbodi nent of the elevator system the elevator cars 4 are driven by in
each case two synchronously operating sitbsystens 7.2 of a respective car
drive system which subsystens are arranged on nutually. opposite sides of
the el evator tar80tRaRPSUBEPELEM 12 AT Havihg"eWe PeFoRASid Qipgdit i ng

neans 8. In tot@batot heresarel Six sHEsYSem®al. 2 dleh togetber foidnthree
car drive systens,§$fratlng i.ndependent]y of one another, and each el evator
0

car 4 is proWded vt hta2 Fotdl S ENELSRT | Tt WRecRERFSME 815 aMfi ch in
each 25 case d¢diiteeol ndleracti ndieplentee thef tfhandoand ddvtge=mi t BaiBhear
right-hand subsystens 7.2 of the car drive ﬁﬁstens. .The arrangenment. of in
each casetwo s Y%y§Y§ﬁ§m§.fegﬁu bot’h 37des" has e édﬁanfgaé 1§%E¥%e in
each case twmosgmetr ondbus| plooaiioll ed andveegul abted sulsysttdns B0nedri vi ng
an el evator t at i1t ' ct el evat or
car. Fbmever?@%ﬂgg%gf t%%?%% s@ggéﬁﬁ %%ggﬁdngo %Mgéggﬁge C%%ﬁyﬁgﬁ*%ne si de
of the el evatwitlcarsgaThe td | tFagsronenicageraicat exhdy treaeldnpye igyst ens

whi ch are arranged,on, 006, St de.ang,38,-a6t LRgraN 1Ehe Hgl evahor, Lars, ¢an be
conpensated for by “the guide forces Eetmeen the vertical guide rails and

t he gui déOshoekeviteheCarevafraregary. AN OB 072627 rPTE EPEGGS)- 067271 20

I n both _enbod&mtﬁur%@s@,rd%etelaog@oﬁneagg%gh%et heualevatiam aals al ong
the vertical tracks thereof, each wvertical track is assigned car drjve

systens whi ch?3fe OEonfPBFFablePiRdepelBentPy MEGHOHE ot (SCSASE car

further below) to flexible supporting means of a car

drive system, which supporting means are temporarily
15 assigned to the elevators cars by the elevator
controller. Of course, an elevator system according to
the invention may also be provided with more than or
with less than three car drive systems which are
independent from one another.
20
For safety reasons, each of the illustrated car drive
systems 7 and 7.2 comprises at least two parallel,
flexible supporting means 8 which are movable along the
assigned vertical tracks and, preferably in the upper
25 elevator region, loop around a driving pulley 41 and,
in the lower region, loop around a deflecting pulley 42
or a second driving pulley. Each driving pulley 41 is
driven by a drive unit 43 which preferably comprises a
speed-controllable electric motor. The drive units 43,
300 or the electric motors thereof, which are assigned in
each case to one of the car drive systems 7 or 7.2 can
be controlled and regulated independently of the other
drive units associated with the same vertical track.
The driving pulleys 41 have a small effective diameter
35 of less than 100 mm, preferably an effective diameter
of less than 80 mm, and the effect therefore achieved
is that the required lifting forces can be generated in

the supporting means 8 by electric motors having small



5 drive systens permt an asynchronous, i.e. non-coupled novenent of a
plurality of elevator cars along the sane vertical track, which affords
substantial advantages wth regard to transport capacity and traveling
times in conparison to elevator systens having a plurality of 10 el evator
cars driven lwo @20origheszar drive system For this pompasegos es7elzevat or
cars can be coupled with the aid of controllable coupling nechani sns
(described further below) to flexible s?ulpp‘orti ng means of a car drive
system which, supporting ans are_tenporarily 15 assigned to t el evators
cars by the e‘ﬁje‘{}‘%ﬁ%}m%oﬁ’gﬁgﬁ errehir sg,rlgfﬁ eqké‘?/afigwéi?gt é?ﬁm;cecyosr ding to
t he i nventi ondieycial g0 betipsovi dac sdhdd imre . themanissddh. | ess tdiains t hree
car drive systens V\/g'h(e:h ar.e igﬁjegggde@p from onetlainotttrllgébfo Far t%qaef ety

s an

cage motor e elec S5a
reasons, each ot the Tl UstTat®ed car drive syste T2 c?orrprlses at

| east two parassetiatéd exdirbivengupporieysy meangBmwmrhiategmevablreital ong t he
assi gned vertdcal - , b i 2 a regi on,

| oop arou\r[?d af%gi Vll)%r%g&%%ﬂl?)g% 4%%%%@ %% t%:e&%lgmg%q%gi%%,géﬁobggr oﬁd a
defl ecting pulneyeagedorhia secondrdri vamg pul LeyerEadhidei vitngt putddy 41 is
driven by a dgiygdinkt 543 whisch, prefenably, comprises an speed-cont 1ol I abl e
electric notor. The drive unirts 43, "30 or tThe electric notors thereof, which
are assigned PR €8¢h SasEct FYHHEDf PRe COHMad s9§t el 6¥P%. Zcan  be

control |l ed anghs@gukat eddundapendentby afet he Qiherc dbiyesunist s1.associ at ed
wi th the sane VertIC$| track. The drivin Rulleys 41 have a sma|l effective
di anet er 135 0f?1%e8s°t hahl%06YRM aﬁFeF@P&E%}} §A SPPESHAC S AmAEr 3% | ess

than 80 nm ande¢hecehtesiléhesghoheonchseyed is that the required lifting
forces can be generated in the supporting neans 8 by electric notors having
smal | WD 2009/ 074627 PCT/ EP2008/ 067271 21

The driving or deflecting pulleys in the lower elevator

region are equipped here with tensioning devices
15 (illustrated symbolically by means of arrows P) with
which the required pretensioning of the supporting
means 1s produced and deviations 1in the original
lengths of the supporting means which are closed per se
and operationally induced plastic changes in length in
20 the supporting means are compensated for. The required
tensioning forces can preferably be produced using
tensioning weights, gas-filled springs or metal

springs.

25 The supporting means 8 illustrated in the elevator
systems according to figures 1A, 1B, 3A, 3B are in the
form of belts. The latter are preferably designed as
toothed belts or as V-ribbed belts and reinforced with
tensile reinforcements in the form of wire cables,

30 synthetic fiber cables or synthetic fiber tissues, and
.therefore said belts can convey an assigned elevator
car 4 over a large number of stories without

impermissible vertical oscillations occurring.

35 As already mentioned above, each elevator car 4 of the
illustrated elevator system is equipped with
controllable coupling mechanisms 40 which permit a

respective elevator car 4 to be coupled to a



di mrensi ons which preferably drive the driving pulleys directly w thout
internediate transmission. In this case, the notor shafts of the electric
notors and the associated driving pulleys may forman integral unit. 5 The
perm ssi ble | oading of a car drive systemnmay be increased by an upper and
a | ower drivedQuii009é@eh62having a driving pull ey bei RETAEBZYMYPE737ach case
to one car drive system An enbodi nent this type is shown in figures

| A, 1B. The electric notors of drive 10 units of this type are controlled

synchronousl y. apd,.al; 1 spegds contgol Led sa@g@éongzgkgm The driving ar

deflecting pulleys in the |ower elevator region are equi pped here with
t ensi oni ng deieBsstas (7514 udhfat edf syamvlscal By Spy Reanke ofdetFpisdP) with
whi ch the requid.ed Rt eAsicigId ref ddenSUPRPT LENG hitansod SmALOdIsRd and
deviations in the original |engths of the supparting neans which are cl osed
per se and dffer atS%ital 1SS ndii%f%or%la?ﬁliyc CIATGES | KGN | F 129N e
SUp]portiblng brre,am kgrﬂl@@fmemd _ aiﬁdaﬁpﬂnj:érbeo&_ﬁﬁ]tﬁigl’&dnnb@?ﬁilctm;j&g)efrgrr@%s can
preferably be produced using . tensionin ights, gas-filled springs or
metal  sprindd DeSSRe BABROREi AG tiEneTs | FTTSt PAFedIPROEhE Sl GFAt b
systens accordli nghé oaksgyned tAr WB3iv3A s 3B et ein notbher tor protubel tzs. The
|atter are prefn(laralblly desirl ned.as oot hgrcltl beltslo\; as_V-ribbed beclk;ts and
rei nforced withH PTeHs] | §PENTOFCentnt T file Fof M orE Wi C%B‘fies, <30
synt heti ¢ fi berpwabi es3 omesyat hétlichofughercdursisives, mandani sher eforcdrisai d
bel ts cap,convey. an gssj.ghed el.evator car 4.9yer a {ﬁé}ge q_\rAg;;p r qf stories
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W t hout i nperm ssi W& Vertical oscil Fations occurring. 3 al rea

ment i oned aboVesadeait aFevateit .capr4osf ttheearhl useyRt v elaetadrioystem i s
equi pped Mﬁtfkhéogﬁﬁﬁ%kgphg %@Hﬁgi%%s”%ﬁhQQ;Sﬁ?o&%thEﬁgop%r@déf%ion
respective elevator car 4 To be coupled to a WO 2009/ 074627
PCT/ EP2008/ 062 Mhich one of the openings or one of the bosses takes
up a position corresponding to the movable coupling
15 element of the car-side coupling mechanism. Prior to
the decoupling, it 1s also expedient to relax the
supporting means by means of appropriate activation of
the drive unit after the elevator car is retained in a
horizontal displacement unit in order to permit a load-
20 free uncoupling of the interlocking connection and to
avoid a sudden unloading of the relatively elastic

supporting means.

On each elevator car, there are therefore expediently
25 as many coupling mechanisms acting in a frictionally
engaged manner as there are car drive systems 7 or
subsystems 7.2 per vertical track. As a variant, each
elevator car may also have Jjust a single coupling
mechanism which is brought in each case, prior to the
30 coupling operation, by means of a controlled
positioning device into a position corresponding to the

car drive system presently assigned.

The coupling mechanisms 40 are preferably equipped with
35 controllable clamping devices 45 with which in each
case one of the coupling mechanisms of an elevator car
can be connected in a frictionally engaged manner to at

least one supporting means 8 of a temporarily assigned



- 22 tenporarily assigned car drive system7 or to a subsystem 7.2 and, of
course, also to be decoupled therefrom A coupling nechanismof this type
may have at |east one controllably novabl e coupling elenment 5 which
interacts in an interlocking manner with openings or bosses present on the
at | east one WuUpPPePYPTMEdeans of the assigned car dPCFEEBY&ABM6GT7A7dr der to
produce a tenporary connection between el evator car and the supporting
means. Al though coupling nmechani sns of this 10 type ensure secure

connections, theyghaye ?sg%teqi sadggng%g%bte Qggsygﬁtw +.© eagh equpl inng

operation, the supporti means has to rought into_a position 1n which
one of the opeiiffsCrcdhet of2thbehgssBsaraRe8OTHECRPASVt MEEcOrr é§pondi ng

to the novable eouplingcha ehemeat 0fi1heicalcsi dg COEPld NG JBCRARR9M Pri or
to the decoupling, it is also expedient to relax the, supporting neans by
means of approptifeEBREt vaRiton - the il t a7 Lerst e ePevdtér car is

retai ned bBn aoligrizonihakhdhsphacaemenineddr i Bafr der @l ped nbbhca lead 20
free uncoupling of the interl ogki ng connection and to avoi déﬁ Sl.idden
unl oadi ng of The T8 ativPe* ePast FES sTPRPTFhES medTRES Of eadtP eVt or car,

t here are theneflore expedhenhl yuct25i@s amaivi coigld gy meabagedmsnaacidmng in a
frictionally . engaged manper _as there are.car drive systens 7 or ubsyst ens
7.2 per vertik%:a(;lqut ?%(ﬁ(. algvaami/aalq? an h,ateac e elee\?é':tagcro%arcaﬁ:ai/ ai%<o E)aeve j ust
a single couptdumledrechaninemappmiri indroeghs ofi eactrradeivprisostiem the 30
coupt | ng19per Al ooy Qfa@ canbiotled pasidioni ng, devigeinte a
position corresponding to the <Ccar drive system presently”assig ed. “The
coupl i ng mechakdegret #004ar & her ef byl eguinpped Wiatvi ngB5t @ oher dlxcalglhe

cl anpi ng deviges, ASd h oehi £h 4J¥ 6ach 6ase;ane ﬂil }r'%%a%@l%&' | ng mechani sms

of an elevator. car can be connected in a frictionally engaged manner to at
elevator car. In addition, it 1s not necessary to relax

the supporting means prior to the uncoupling in the
15 case of coupling mechanisms acting in a frictionally

engaged manner.

An exemplary embodiment of a coupling mechanism 40
acting in a frictionally engaged manner 1s described

20 Dbelow in conjunction with figures 4-7.

Figure 4 shows a side view and figure 5 a top view of a
coupling mechanism 40. As illustrated schematically in
figures 1A, 1B and 3A, 3B, a plurality of such coupling
25 mechanisms are mounted on the upper sides of the
elevator cars. Figures 6 and 7 respectively show cross
sections through a clamping device 45 of the coupling
mechanism and through a region o©of the coupling
mechanism that 1is provided with a longitudinal guide
30 which permits the coupling mechanism to be pulled back.
The coupling mechanism 40 comprises a base plate 46
connected to the elevator car and a coupling part 47
which 1is displaceable on the base plate. The coupling
part 47, in the region of the front end therecf, has a
35 clamping device 45 which comprises a slot 49 through
which the two supporting means 8 designed as belts are
guided when the coupling part 47 takes up the extended

position thereof. Two brake plates 50 are arranged in



| east one supporting nmeans 8 of a tenporarily assigned WD 2009/ 074627
PCT/ EP2008/ 067271 - 23 car drive system7 or of a subsystem 7.2. So
an elevator car 4 can be displaced horizontally when it is fixed to
guide rail pi
devi ces 45 ofWwa 13€053/e¢t4487 ng mechani snms 40 thereof cafTherPadd/@d7Ratk out

of the region of the supporting neans 8. Coupling nechanisns which act in a
frictionally engaged nanner have the'adV%ﬁtage that the el evator car
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the abovementioned pressure spaces by displacement of a

pressure-generating piston 57 in order, by means of the
pressing pistons 51, to press the brake plates 50
against the supporting means 8 and therefore to couple
the latter 1in a frictionally engaged manner to the
coupling part 47 and therefore to the elevator car. In
order to displace the pressure-generating piston 57, a
lifting spindle 58 which is operated by an electric
motor is mounted laterally on the coupling part 47 and,
via a spring element 59 and the pressure-generating
piston 57, generates the oil pressure required for the
coupling. For uncoupling purposes, the spring element
is relieved of load by the 1lifting spindle 58, and
therefore the pressing pistons 51 are pulled back by
restoring springs 60 and the brake plates 50 are
therefore lifted off the supporting means 8. So that an
elevator car can be displaced horizontally when it is
fixed on the guide rail pieces of the horizontal
displacement unit, the clamping device 45 of the
coupling part 47 can be pulled back out of the region
of the supporting means 8. For this purpose, the
coupling part 47 1s connected displaceably in the
longitudinal direction to the base plate 46 thereof via
a T-shaped longitudinal guide 62. In the coupling
mechanism 40 illustrated in figures 4 to 7, the

coupling part 47 and therefore the clamping device 45

0 bel ow
e 5 a

ani sm
46

end
h



whi ch the two supporting neans 8 designed as belts are guided when the
coupling part 47 takes up the extended position thereof. Two brake pl ates
50 are arranged in WD 2009/ 074627 PCT/ EP2008/ 067271 - 24 the slot 49 of

t he cl anpi ng devi ce 45, each of which brake plates is guided by neans of a
pressing pi st®h2899/8MHCan be pressed by the IatterP§§Zﬁﬁ%Q°Q49é7§%éigned
supporting neans 8. As iIIustratedi|1ji%?wp 6, the two 5 pressing pistons
51 are arranged in respective cylinder ores 52 which are drilled in one of
the arms of the ¢lamigngodeyi e #5.a0dnaes chPseld-0 one sidefyra, sealing
stopper 53, The pressure spaces present_in the two cylinder hores 52

bet ween the pHeEsiarEHist ohsfAABILIGRINE 1Sead] n§rdV6ppets 83 &leddifected to
an oil-fill edyogessure cylinder bore 56 by a connecting bore 55. G| from
said pressure cylinder bore can be pressed into the abovenentioned pressure
spaces by displacenment of a pressure-generating piston 57 in order, by
nmeans of the 15 pressing pistons 51, to press the brake plates 50 against

t he supporting neans 8 and therefore to couple the latter in a frictionally
engaged manner to the coupling part 47 and therefore to the el evator car.
In order to displace the pressure-generating piston 57, a 20 lifting
spindle 58 which is operated by an electric notor is nounted laterally on
the coupling part 47 and, via a spring elenent 59 and the
pressure-generating piston 57, generates the oil pressure required for the
coupling. For uncoupling purposes, the spring elenent 25 is relieved of |oad
by the lifting spindle 58, and therefore the pressing pistons 51 are pulled
back by restoring springs 60 and the brake plates 50 are therefore lifted
of f the supporting nmeans S. So that an elevator car can be displ aced
horizontally when it is 30 fixed on the guide rail pieces of the horizontal
di spl acenent unit, the clanping device 45 of the



coupling part 47 can be pulled back out of the region of the supporting
nmeans 8. For this purpose, the coupling part 47 is connected di spl aceably
in the 35 longitudinal direction to the base plate 46 thereof via a
T-shaped | ongitudi nal guide 62. In the coupling mechanism40 illustrated in
figures 4 toWo 20Re/0T4aR i ng part 47 and therefore Phe/BPaA/NG7d2Vi ce 45
WO 2009/ 074627 PCT/ EP2008/ 067271 - 25 are pul | ed back and advanced by
means of a further displacenment lifting spindle 61 driven by an electric

nmot or. WD 200994 0e7n4t62c71aPi§;lI¥ EP2008/ 067271 26 Patent clains 1. An el evator

systemw th at Teast ‘orié el evator car (4) which noves vertically along a
vertical track (3) 5 conprising a vertical guide rail (5) and horizontally

with the aid of a r r ni (13) - rej ti track
(3) is equi pplg'd wi'th %I‘Lé‘gépégc’i?i SQEG;E@S?’Z% %”% 7162%‘?%% 8%%%9@& C%%{‘Iexi bl e
supporting neanswi8yhwhicrles svernviati el andlerappabier tlehy thacko (eerti cal
track (3)s, andydheselevat ol Gar04)ghese ara¢ont rol | ghke reaupldfg 1mechani sm
(40) with which the elevator car can be coupled to or decoupled fromthe
supporting mednd! Eharactepifzed G tHadntFer cBPChapaRSf € 3rec AAFISHY( 13)

conprises a hoid zoBtghicdd disphacenenti dnichuibpkd Nk ocmhischearventiveal gui de
rail piece (18%:0@:'.5 i nt eg7r.ajt ed, Sglﬁg %I de rgl pgffce,gﬁl din thteinel evat or
car (4) in tHYHGT z0hi al’ di'sptatere P PERPES( Fo) L1 EREPhET i =ing
di spl acement werds beisng ahlien tos bendpesiltd oned i 8t spelbac Mgty t hade t he
and the Pev T RE . (AF Bs 3 b ake tochan SHEVTS05 it i ch*the %l evat or
car can be temporarlilabld i xediglarichemguhdeisai | (pdoecew{tB) wintagr ated i n the
elevator car can be coupled to or decoupled from the
supporting means, characterized 1in that the car
transfer mechanism (13) comprises a horizontal
15 displacement unit (16) into which a vertical guide rail
piece (18) is integrated, said guide rail piece guiding
the elevator car (4) 1in the horizontal displacement
unit (16), the horizontal displacement unit being able
to be positioned in such a manner that the guide rail
20 piece (18) forms a section of the vertical guide rail
(5), and the elevator car (4) has a brake mechanism
(20) with which the elevator car can be temporarily
fixed to the guide rail piece (18) 1integrated in the

horizontal displacement unit (16).

25
2. ~The elevator system as claimed in claim 1,
characterized in that the brake mechanism (20) can be
activated and can be deactivated by a control
mechanism.

30
3. -The elevator system as claimed in claim 2,
characterized in that the brake mechanism (20) also
serves as a catch brake for the elevator car (4).

35 4. The elevator system as claimed in c¢laim 2,

characterized in that the brake mechanism (20) also

serves as a holding brake for the elevator car (4).



hori zontal displacenment unit (16). 25 2. The el evator systemas clained in
claiml1, <characterized in that the brake nmechanism (20) can be activated
and can be deactivated by a control nmechanism 30 3. The el evator system as
claimed in claim?2, characterized in that the brake mechani sm (20) al so
serves as a 0% @ROBf@KkESTor the el evator car (4). 35PET/ERe0CH/O63RHE system
as clainmed in claim?2, characterized | - hat the brake nmechani sm (20) al so

serves as a holding brake for the elevator car (4). W 2009/ 074627

PCT/ EP2008/ 067271 111e 2¢1 RratHle &hRVALOT aéyséﬁéﬂﬁédc' ahmed i n gne gf, the
preceding clains, characterized in that said elevator system_conprises two

or nore vertiRECaFdiksC L3} MEnd Cha@ esvidiest &ar HAE | $2 Ef s silevEabte
?ig;/veeg S'?';]d s@sfueéngl @@*np‘i’?.gégs d hot:hgnoafléi @értb@ayartrtarca@s;eg rglrp‘@ham sm
_ e evator s emas cJained in on receding c

charact eri zeote]?en t%val%ér véri cad‘ﬁ 1GStr (aé')e%ﬁq@ g%%?r‘f&@d" gt with
resgect tg Fi’iﬁé’rtﬁd}ﬂr p:&l’aaj]‘tj§| v&i((l:lra) adfe W@hlld (lblf) afne he el e\ta’fa@lrslff?efif d(fl),
said car wa CSWYI ng élag oor (10). 7. The elevator systemas clained in

one of the | 'ai ms, characterized in that the horizontal
di spl acenent unlt (16) of the car transfer nechanism (13) is displaceable

al ong hori zont al glurltdes (evat 15) y\g?t h are g{Lragg d Iqlraénllel 1o a,car wal |
£ “a

having a car ~door a ar h &Fevator whi'ch is not 20 taken
up by the verpummtdzylgandlhlomszondzlaarycm)mn@d elnevah@t clre &erTheadl evat or

Z%’ZL:{”O?%C' gl Rdcd n(gne gft %efral?{g%%e%f‘ﬁs&%a'v&%h chacpeterigeddppt hat the
other parallel to a car wall (11) of the elevator car

(4), said car wall having a car door (10).

7. The elevator system as claimed in one of the
15 preceding claims, characterized in that the horizontal
displacement unit (16) of the car transfer mechanism
(13) 1is displaceable along horizontal guides (14, 15)
which are arranged parallel to a car wall having a car
door (10) in a part of an elevator shaft which is not
20 taken up by the wvertically and horizontally moving

elevator car.

8. The elevator system as claimed 1in one of the
preceding claims, characterized in that the elevator
25 car has two mutually opposite car walls (11) each
having a car door (10) and the vertical tracks (3) are
arranged offset with respect to each other at right.

angles to said car walls.

30 9. The elevator system as claimed 1in one of the
preceding claims, characterized 1in that there 1is a
plurality of car transfer mechanisms (13) which are
arranged on different levels in such a manner that the
guide rail pieces (18) which are 1integrated in the

35 horizontal displacement units (16) thereof can form
displaceable end sections or intermediate sections of
vertical guide rails (5) of two or more vertical tracks

(3) .



25 car has two nmutually opposite car walls (11) each having a car door (10)
and the vertical tracks (3) are arranged offset with respect to each ot her
at right angles to said car walls. 30 9. The elevator systemas clained in
one of the preceding claims, characterized in that there is a plurality of
car transfer WPe@RARk{ &1A54713) which are arranged on 8FFfEPEM8/06VeTS in such
a manner that the guide rail pieces (18) which are integrated in the 35
hori zontal displacenment units (16) thereof can form displaceable end
sections or internediate sections of vertical guide rails (5) of two or
nore vertical tracks (3). WO 2009/074627 PCT/ EP2008/ 067271 - 28 10. The
el evator systidm asdi@ aCtBEd AR TonEYSE FheaSpr @ERHNAY cHai TS cIfdr aét6ri zed in

that the supggretdemngm@mlrﬁ@) andrkheeeouphi NG MeehantBm angpdesiaged in 5
such a manner_t hat ?ﬁ el evator car (4) and the  sup portlggfnean are
t

coupl ed by me&iTs of é?F%cE?ﬁgCQ&%iﬁﬁﬁmﬁﬁChﬁﬁlsWhgﬁﬂ P18y stEm as
clainmed i B onaicof khew@ﬁ&epreqﬂﬂnngtﬂkal@Hev@hanact@hizqd |nammatthhe

supporting mnean t he coupling nec are esi a
manner t hat fﬁ%)éi%Vé% rm%%?s(ffeaﬁamﬁgg(isg%pSF%uﬁb ané F gogﬁén@oupled
by neans of farigztgemealt . engagenent. 15 12. The el evator systemas clainmed in
one of the preceding clains, characterized in that the drive system (7;
7.2) conprises a drive unit (43) with a speed-controllable electric notor,
the el ectric Jipt orTIE) drlieviatgra divisveng pal | eyafwag atei rgneon dthe téegpporting

neans or dr f h i 100
mm pref ér@amy 1 1218232 %Jhé(%g Bﬁéréet@@l%‘éa ve, diameter aolgesshha

means and the coupllng mechanism (40) are designed in
such a manner that the elevator car (4) and the

supporting means (8) are coupled by means of frictional

engagement .

15
12. The elevator system as claimed 1in one of the
preceding claims, characterized in that the drive

system (7; 7.2) comprises a drive unit (43) with a
speed-controllable electric motor, the electric motor
20 driving a driving pulley (41) acting on the supporting
means or a driving shaft which has an effective

diameter of less than 100 mm, preferably of less than

80 mm.
25 13. The elevator system as claimed in one of the
preceding c¢laims, characterized in that the drive

gystem (7; 7.2) comprises two flexible supporting means

(8) arranged parallel.

30 14. The elevator system as claimed in one of the
preceding claims, characterized in that the drive
system (7; 7.2) comprises an upper and a lower drive
unit (43) which can be controlled and regulated
synchronously and Jjointly act on the one or more

35 supporting means (8) of the drive system.

15. The elevator system as claimed 1in one of the

préceding claims, characterized in that the one or more



25 13. The el evator systemas clained in one of the preceding clains,
characterized in that the drive system (7; 7.2) conprises two flexible
supporting nmeans (8) arranged parallel. 30 14. The el evator system as
clainmed in one of the receding clains, characterized in that the drive
system (7; 7.9 286%‘?7“5‘%57 an upper and a | ower drivePCUAER2QU3V6RATEN can be
controll ed and regul ated synchronously and jointly act on the one or nore
35 supporting neans (8) of the drive system 15. The el evator system as

clainmed in ong ;%I }‘!@ chal fBe gpg{,@cg%tgﬁd |7n t7hgt the @Qne or
nmore WO 2009/ 074627 P@T/ EP2008/ 067271 - supporti ng 8%? of the
5

drive system3®® deyIned ops éré’l&&l%@fas i ?%l’éabf‘/erlppéfi I,

V-ri bbed bel tor afodradideskhelt. 5 16. The el evator systemas clained in one
of the preceding clains, characterized in that the coupling mechanism (40)
acting by neans of frictional engagenent conprises a clanping device (45)
which is povald .e ate efletvheogregisgratem the sup@@médingimame (®f i rherder to
10 permt a horizontal t ansfer f the el evator. 17. The .el evat or

system as cl &med W%ng 8F "Fhe CPPEReHF Iy’ <t ail C?EE% adter T8RS hat t he
drive systemdchanisd) Oper atesingtbpuheansoaht étr\iveitgbhallénﬂ_g&geﬁeeltel evat or

system as cl i n pr ng g rac I in.that the
drive syst e%d(%;qf 7 5; %o%ral g)g[?ga O?(rzvlel\(/gee r %Fa%}lc%n?lc%&g{é%%?g g downwar d
trip of an eldvatior ctagi(a) dfeedse ZG)H)Pp@rEn@Egyleg@ﬁer@c edii nD@dEhe twai ns or

stores sapd QY 4 HR [ or - 9fs AN Q%TLHHE Qo tkS dhe elevator

systemas clained in one of the preceding clains, characterlzed in that a
vertical 25 track (3) is equipped with two or nore drive systens

17, The elevator system as claimed in one of the
preceding claims, characterized in that the drive
system (7; 7.2) operates without a counterweight.
15
18. The elevator system as claimed 1in one of the
preceding claims, characterized in that the drive
system (7; 7.2) comprises a drive regulator which,
during a downward trip of an elevator car (4), feeds
20 the energy generated into the mains or stores said

energy 1n a capacitor or an accumulator.

19. The elevator system as claimed 1in one of the
preceding claimsg, characterized in that a wvertical
25 track (3) 1s equipped with two or more drive systems
(7; 7.2) arranged parallel to each other so that two or
more elevator cars (4) can move simultaneously along
said wvertical track, the elevator cars having two or
more controllable coupling mechanisms (40) with which
30 the elevator cars can be coupled to a separately
controllable drive system (7; 7.2) presently assigned

thereto.

20. The elevator system as claimed 1in one of the
35 preceding claims, characterized in that a code scale
with absolute encoding 1is arranged along a vertical
track (3), each elevator car (4) being assigned a code

reading mechanism which continucusly reads information



(7; 7.2) arranged parallel to each other so that two or nore elevator cars
(4) can nove simultaneously along said vertical track, the elevator cars
having two or nore controllable coupling nechanisnms (40) with which 30 the
el evator cars can be coupled to a separately controllable drive system (7;
7.2) presently assigned thereto. 20. The elevator systemas clained in one
of the 35 prie&diPAg0¢t& s, characterized in that aPEBdEP3RRG/D67qiLh

absol ute encoding is arranged along a veyjical track (3) , each elevator
car (4) being assigned a code reading nmechani smwhich continuously reads

i nformation V!%c?&@%%“%s1%@%£P8@08¢/h%67@17évato§0ca%boﬁlﬁorﬁ henRosiddeon of

the elevator car_ fromthe code scale by neans of detectors functioning in a
contact- freefthePY SS21S The EFEGEAEBFSsysTEhIas E1%i Hedai FBHEG t he
precedi ng cl afrss whataeterized in that a rotary sensor is attached to the
el evator car and is driven by a friction wheel rolling along the verti cal
guide rail (5) or along a guide rail section (18) of a horizontal 10

di spl acenent 2mjt (HH) elthetrat arswssﬁﬁsorassupmhyineg inf osmat ieoh abeut the
present travell ng, or tor q3£stem as claimed in

P e | R alse el e R R E hef Rantt Bp i in da i A S [ he

travel ing speed amd/a@metdhetpretﬁent eaeveterataam ahd the elrewatrorbgara (4)
W th referencle{ {&@ |w|%f %Tl;’rg% ?m rans ﬁl‘i’esze eicraq1 a&ébagnsroar and al so

by neans of <con |nuous ion o0 trave eterm ned
fromthe posi f$)onornfid)pnat PoyuamE 71l tsestidet étBédOlfh@t rosipeeddlinit or

accel eratjiqpon hjmid éém gxceq! agti vates .t he contr ol ahl ke
mechani sm (20%1 %a% %1 ca? bralke X g% % ?(%I % % operatin ﬁj l}[ggvator
system in 1nformation about the present travellng spee to a

monitor.

22. The elevator system as claimed in c¢laim 23,
15 characterized in that the monitor redundantly monitors
the traveling speed and/or the present acceleration of
the elevator car (4) with reference to the information
transmitted by the rotary sensor and also by means of
continuous differentiation of the travel path
20 determined from the position information and, if it is
detected that a speed limit or acceleration limit 1is
being exceeded, activates the controllable brake

mechanism (20) as a catch brake.

25 23. A method for operating an elevator .system, in
particular as clamed in one of the preceding claims, in
which at least one elevator car (4) 1s moved along a
vertical track (3) comprising a verﬁical guide rail (&)
and 1s displaced horizontally with the aid of a car

30 transfer mechanism (13), wherein a controllable
coupling mechanism (40) 1is used to couple the elevator
car (4) to or to decouple said elevator car from a
flexible supporting means (8) of a car drive system (7;
7.2), which supporting means 1s movable and stoppable

35 along the wvertical track (3), characterized in that,
for the horizontal displacement, the elevator car (4)
is moved onto a guide rail piece (18) which 1is

integrated in a horizontal displacement unit (16) of



particular as clamed in one of the preceding clains, in which at |east one
el evator car (4) is noved along a vertical track (3) conprising a vertical
guide rail (5) and is displaced horizontally with the aid of a car 30
transfer mechanism (13), wherein a controllable coupling mechanism (40) is
used to couple pbesamsatror car (4) to or to decoupbersErabosl/evazTy car
froma flexible supporting neans (8) of a car drive system (7; 7.2), which
supporting nmeans i s novabl e and stoppébpé 35 along the vertical track (3),
characterize%hin that, _for_the horizontal(gh§plac ment, the elgvgtor car
(4) is roved Snt97h g tal I HGEEEIB) WAT ch S i Ht edr af &8 PR

hori zont al dipspliacementfuniche( 18prokoWba2008.6p4622mECT/ ER2008/ 063271 31
the car transf mechany , 14N r r 0sition t

hori zont al d?é%ﬁ%be%%n?hﬁﬁ}%&%%%??g fg%ﬁﬁl%cﬁgiﬁgonfgrﬁyigfsﬁ?écegﬁFe
section of thertieetli calidpideiYailb) (8f 6het entgradlcairaclack3(3) thehe 5

el evator gar [(4)Reing.fixed,, by, s (Qf, & brg a §nk£2g}aﬁgtached

é%ﬁg; e m@@ﬁ%
thereto, to the guide rail plece (I38) |ntegratgd In the horizonta
di spl acement meghigniere) (20) attached thereto, to the guide rail

piece (18) integrated in the horizontal displacement
unit (16).



