El evator systemw th el evator cars which can nove vertically and
hori zontally The invention relates to an elevator systemwth an 5
el evat or.car whi chcan noveverticall yand horizontally. EP1693331A1
di scl oses an el evator systemw th vertical tracks which are forned by

two car guide ﬁoaizbgﬁdh%%h 10 case, in which the V?Jﬂgﬁ?ﬁociar/%%%l

extend between a“l'OwernosSt stopping station and an uppérnost ‘st oppi ng
station and are each equi pped with at | east one separately
-controllable drive system Each drive system conprises a flexible
‘supporting nedisevetoandergtenerwilth t (rdeaigtore Fengt IWiofch heaper BPES

tracks. This e}auatanigyah@nalssohteiides a plurality of el evator
cars which are novabl e and st oppable upward al ong the first verti cal

‘track and downward al ong the second vertical track by neans of the
drive systens.THen ifhvenchse, redahef0 tel exat el egatohasyasteontwioid abhe

‘coupling machanieymw i h WiLCh SAl:drel evalor ¢alecan e Gauphgd igagn
interlocking manner to the supporting means of a drive syste

assigned to tHempzeseatlyertical track thereof. An upper and a | ower
car transfer nmechani sm have the 25 task of taking over elevator cars

~whi ch have arrjved i he end_regions of the vertical tracks and o
G Splaci ng oai P GoaTaRer CrSIRERP S OR SLFYoEStt RUSEERe M oBy Tegarcal
track where theraelkevatdrchcarse doemedt bgduwed cant gutie gaitle dai kacbf
t he ot her jvertjcal tracks,. . I n V, r m i.gn '

accor dancé%wi t%a%t%ﬁe %‘Za@ﬁﬁﬁg (fl]jseil gg%gl?éanE%S%%Sf%%%hg] Iejgeoéf‘aaﬁne 2
el evator cars lEMETEQStppTPRR I | At@atPn casd faur UBBPEFOSnd SteRpPing
| over car suppgfading r ahber srehi eAcRr eedmigpert @it35 pitvotiahke one

supporting structures.in orger ermt horizontal, d s%l acenent _of
ol el evat or THPE GRIHOSRTERBLVEP Y (YT ARIE S R Stn CELEaaroF Tl
has reached comprises a flexible supporting means extending over
15 the entire length of the wvertical tracks. This elevator
gsystem 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
20 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
25 task of taking over elevator cars which have arrived in
the end regions of the wvertical tracks and of
displacing said elevator cars horizontally to the other
vertical track where the elevator cars are introduced
into the guide rails of the other vertical track.
30
In an elevator system designed in 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
35 pivotable supporting structures in 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



t he uppernost position thereof, the four upper car - 2 - supporting
rollers thereof are pivoted, for the horizontal displacenent, into a
profile rail, which is arranged horizontally above the vertical

tracks, such that the elevator car is supported and guided by the 5

profile rail Wzbtj@/@ﬂrszsupporti ng rollers. After, = /ep ey ed Qs 768
has arrived in the | owernost position thereof, the | ower car

supporting rollers thereof are pivoted-ifto a profile rail, mhich IS

arranged hori zontal | Y. bel ow t he vert. cal racks SO t 10
el evator car iSRRG ECeabi @1 2ot 93F orfsai dPlY%{{%‘ﬁ PFI ethe
rail. In addi theonzdaralotdispddcposinti onsi;oaad[pméldlevme‘l( nethich is

IllTustrated in J}:]%e &Mcﬁlﬂﬁzdx&éﬁ‘}u'éﬁcﬂré O 0%’9@1&9? tﬂ%b?cgnt %luch

novenent of the vator _cars. Simlarly, 1n ord perm fh
hori zontal di sptceRamt SOEVRRRT eFaVaticr wpgrtueﬁi tfﬁéﬂ casidet ’E’Hethe
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are pivoted badiedenfo tte gll@‘d@l” poskt isunsorhfem@oﬁfolitheserﬁditeseofl s
have to be introdyced agaid 'é‘t 0 LBe: guli d?a@ioovﬁﬁucﬂh' Gl haé&%édg‘ehLe

pl ay, of the duide shoes which are present on the el evator car
i s not highly BRTIEAEISHaY yYO_IABI EheFofedn ciddi EFamsf: 25V ek iftalthe
_track, theonundiivaforeafarguisdelicgilbgenbi € hneaizdre ilvoted gy 1waehd

‘be increased b ht Th pres ventl 0 as o] ec
of providing a}% %lgvator gystem%#djt‘%e dbovIg géggrl%g% QBEF&&% g
~whi ch the horid&oieal divsgleacdment ofluaeratedatior dars c%mwb@g IS

realized with ggamlder cBUNbesaie CQ'PEBOHR&J.SzérQ:aQe Hevereand 40 kee
controll ed and w t hout accur a\(/:\é R‘Fri f e. th bothqgr eater
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el evat or system according to the invent .
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 pcsitions
thereof, the end sections have to be introduced again
into the guide groovesg, 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  wvertical track, the number of car guide rails which can

be pivoted away would be increased by eight.

The present dinvention is based on the object of
providing an elevator system of the above-described
30 type, in 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, 1.e. with both greater Ifuncticnal
reliability and lower wmanufacturing and installation

35 costs.

To achieve this object, an elevator system according to

the precharacterizing clause of claim 1 is develocoped by



In the case of the elevator systemaccording to the invention and
according to the nethod according to the invention, an el evator car
can nove vertically and 10 horizontally, wherein vertical novenents
take place along a vertical track conprising a vertical guide rail,
and horizontal novenents are carried out with the aid of a car

transfer mechangsmpowheisgbpn the car transfer mechanizzpyeorpe) 8,2
hori zontal displacenment 15 unit into which a vertical guide rail

piece is integrated, said guide rail pireée guiding the el evator car

in the horizont S ement _uni.t..and erein t hori zont al
di spl acement unrjl?etlan%an g%ﬁosﬁ alrgﬁ%e TH Suc eéguﬁ%ﬂngge{%%é' tcﬂl?lﬁlui-zae
rail piece. foris Hrestefiohovmrdfa deerespendila gqeithedr Apt . operating

substanti al advant agevefor h@ygl;@ﬁ(atgyco&ﬁsﬁ%mt@ccgﬁgi Nevkaet He.

invention and of the nethod according to the invention is that the
el evator car is displaced 25 horizontally w thout the guide shoes
t hereof havisng to | eave the vertical guide rails and having to be
i ntroduced into other vertical guide rails. Accuracy problens are

t herefore avoi ded. _.Further advantages of the solution agcording to
Lhe [nvent s on consTie PREE nBE - 30 ROSHBFPS oRYaRCHI SBraE Siftht b the

el evat or car dd@srenbiomeqmmrcechmii@lge\tat 6hecaeshed dm-cegiingped whéh
| ower and upperinwae%ﬁln&nrOéi@J&o@Lndcs_PafcahhemM'%g?&féal an

di spl acemsr]{0 C%JgD be rea]ajmzjed wth,a consi der ablg/ smal | er nunber o
conponent s Yo BE*ABIREY t §PBESSE CHIrGRE e EHIEE P estAhs nglrce
greater functi eédehdredi abickicyl oftrebke elepatisingyst emeantcaln bonge

manuf act uring aad1i ngh@l At R t6@ShSvementd arfINAPEAUEUIR LALLNERBNE S
and devel opnent.s he el evat orwsesystem according to the invention

0
and of the net R6d a%%oradi FG*t o-THE G5tV e MEF O EiTer g8RETOIR d&p&ndent
clains 2 to 22trangfahenetlpvd=or capradeantapeoisdntdiasiimhizakeent

mechani sm wit hupht chises d ehevat o GRL-cgal) beglgiponalinl Y phikxed 19
t he guide rail ated i.n the rizontal,K di splacenent unit

.pLece infeqr .ho
of the car traﬁgkggr%%% a%$§¥ﬁ guide ralf Plece guiding the elevator
car in 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
20 of the vertical 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

25 horizontally without the guide shoes thereof having to
leave the vertical 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

30 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 be realized with a considerably
smaller number of components to be moved and to be

35 controlled, this resulting in greater functional
reliability of the elevdtor system and in lower
manufacturing and installation costs.



10 Wth said fixing of the elevator car in the abovenenti oned
hori zontal displacenment unit, an extrenely sinple transfer of the
el evator car fromthe vertical track thereof into the horizonta
di spl acenent unit, and vice versa, can be realized. 15

Advant ageousl y, the brake nechani smof the elevator car can be

activated and cgh 3gsfdpagkyvated by a control nmechani sm.{RG s3AMR! e
by the elevator controller. Activation or deactivation can be

controlled, for 20 exanple, as a functi-od of the detected presence of
t he el evat or C?FI’“?OI’I t he ﬁui de rail $i ece integrated in the harizontal
[

di spl acenent urftVePHIFCHFEke TRECASATEM cafPhdvANTHPIIEIET alo sdive
as a 25 catch belbkemtiogr sylstéesl evabtpdimarto Al akevadftitda sddyped the

permits, for examl® a-be-giKyalPruLalnt,enbs @r&@r&i& €g f
it being detected t hatz a Egrﬁrrél{ssi bl e slgeea ocr) a pe i ssrlbﬂl esﬁ&mer&
accel eration iscl:'l?éi“ﬁg exCeéfled. ‘By nmeans of a conbination of the

catch brake M th the 30 brake nmechanismrequired for fixing the

el evator car dufddgsitdigcher icéqnta%baﬂkégé&%@ﬂ{aé hgrg%ﬁt&?&cﬁé}haslm
costs of the el evator system are considerably reduced. e )
control | abl e brad MECHENISHEnS} <Xab Rt SHE0t_F yPS5 tarReraieiire fed

hol di ng brake ftor tiwe ghodatosilapiede hohikdatedakin ofhd hhériypeal
fixes the el evalobiGaEnon: LA 8kl 2! cw&gng@g{cigéﬁﬁ%ﬁgpe”' cal

track during a story stop, I1n order to avoird vertica "acenent s
as WD 2009 oM‘E-ﬁlpc@aEpgoo@Wnof 5the 5 gbEviRienceaBf éhandds in
| oad, and vert izt@ivensatidmid onshorihenetBvatdispdystaenadyvantiageoushy

conprises tWo Qiytyemely simple transfer 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 can be contrelled, 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 sexrve as 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 iz being exceeded. By
means of a combination of the catch brake with the
30 Dbxrake mechanism required for £fixing the elevator car
during the horizontal displacement thereof, the total
costs of the elevator system 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 wvertical track during a

story stop, in order to avoid vertical displacements as



5 nore vertical tracks, wherein the elevator car is displaceable
between said vertical tracks with the aid of the car transfer
mechani sm In the case of an el evator systemof this type, the

el evator car or a plurality of elevator cars can travel 10 along a

plurality of vebtigsl/obiggKs, wherein certain verticabrigmohs/ 8671
preferably used for the upward trip and certain vertical tracks for

the downward trip. The vertical tracks arfe advantageously arranged

of fset 15 with respect to each qther parallel to a car of the at
| east one el evdt oifCEFIVERFE c&F wéﬁ@ﬂ@§§|ndna c ooran h|'§ertlcal

sol ution perm bscélkzwatonssystens in which at | east one el evator car

can run in a plurality of vertical tracks arranged next to one

anot her, 20 wherein the passengers enter and exit on the sane side of
the el evator cans OPL SEAPIS t 6y LeThi advpad agROUAHY arf AU 19RR  LHOesth

case only assi pgke s@@f&l@lﬂor tr&dk@qui RErPBY Vrﬂfetl eakvheaek @@ﬂ is
story. 25 The EOFI ont dIS | acenent n t of car tra.qgh tps ai

mechanismis a %ﬁﬁ 3@% ?@Eﬁ%c%% (ﬁﬁ%ﬁhﬁeﬂ
whi ch are arran@edhpamaiImwansfdﬁume@aanmaml haV|ng a car door in a

region of the eheyalor.shaf Bf‘M?:\' ched 8 1Y taksecwpopytmg vc%;ﬁa Caéﬂev

and 30 horizontally noving el evator car. An ‘enbodi nent of this'ty
is particul arl §LEYPERT ePAT | PF parR iR Hitvi ﬁfeﬁé§§ﬁb?r06ﬁ¥$gﬁ?%l?%ﬁﬁ?l

rd1aV| Ing a mupti thﬁgt)ﬁ @m@utlrt@aloﬁ regksi and/©Fadiang Mgélféﬂﬂﬂt@értaln

i spl acement pat e _glevator vant a

st mut ual PEObRON TR T | CRRAT Gy PHECat ok, RS o PE TP
vertical tracksndrecntraamgetofdedettraicks fespeos dqwnwan@ treaeh ot her
at right angles to said car walls. This enbodi ment which is suitable
in particular for elevator systenms having only two verti cal tracks a

first vert|calTP?aEErFécékaHFEHFI9rﬁsé8VFBFaﬂﬁﬁ%ﬁ%Yt?¥f%P &f fpet
second veriscalvithaekspettdawnvwaddh tétigps: @érélﬂenowsothemﬁkr@mﬂﬂhaﬁz
from each story thgrﬁeag one enté%_%estlbule for %pmar ]_rl §ngnd
one entry vestlgule for omnmaréﬂtrlps Said enfry vest'ibul es 5ﬁng
separ at ed fronrene dovot-hefhby tded uslievatmarmsiiasf t e lahet ey sysages 10.rof

this enbodi menynisnt hat 18280 8nor deLlyc i oa&lofcér{ aHﬂ Cifad }qurallty

achi eved by separatin e waiting areas 8r war d trlg fromthe
wai ting areas Bg ﬁﬁﬁ%ﬁ tqq arrange next to ne ancther,

20 whereln the passengers enter and exit on the same side
of the elevator cars on each story. This has 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 advantageously displaceable along
horizontal guides which are arranged parallel to the
car wall having a car door in a regicn of the elevator
ghaft which is not taken up by the vertically and

30 horizontally moving elevator car. An embodiment of this
type is @particularly expedient in particular in
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 wvertical tracks are arranged offset with respect to



15 An el evator system advantageously has a plurality of car transfer
mechani snms which are arranged on different levels. in such a manner
that the guide rail pieces which are integrated in the horizontal

di spl acenent units thereof can form di spl aceable end sections or 20

i nternmedi ate seciconsofe2verti cal guide rails of twPC/ERIESAISTRYEal
tracks. Wth an el evator systemof this Lype, particularly high
transport capacities can be achieved. 25 At | east one vertical track

| s advant ageoysl v, egui,pped, £?gﬁt0%5§q%FV%éy§g§a1 V!}LxChwéE?ﬂEfi 59 =2
fl exi bl e supporting nmeans which™is novabl e and stoppabl e along the
vertical tracke 0y thdcdl dvafbitehienad BRIt G e LEYHIPRg

mechani sm wi t heydieits t henahevabanry30tear cefchealoupleatkd,0 &f first

decoupl ed fromthe supporting neans...A couplin r_decoupl i.n
operation of It bhaeis 15 sererinbin e Bx SRR aips sro
car has beén fatsedomd tverthicad doicka ar dowvsfrdr tmepivanildémiaitlewshe

vertical track.qrrbeforecsald ehevatloicarbsy 35¢4kshl acedone entry
hori zontal |y out of vertical track by a car transfer nmechani sm

t.he
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advant ageous| yaslasigredt+ipsuchz d mensey that ibheeel @edhor wararandd
t he supporting.neans_are_coupl ed by, means_of i nterl.ocki en t.
Coupl i ng by rrefarn%m of "% ?%?g?%)%cgynéhgnfaggﬁeﬁf esﬁgargés ngpaarcg’i%gﬁtlg?%l y
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~are advant ageotf yURERTYnEGIPE SFOR dhfantiet t1at 2FRRS et &Y at B VT
and t he supporttiigs means are coupl ed by neans of frictional
engagenent. The effect achieved by this is that every point of the
supporting nmeans can be 15. used as a coupling point, and that the
posi tion of5 t RN seppvRtPRg SHSEAT (ﬁﬁé@nﬁéﬂeﬁéégﬁ dase al PgrEAL WY hotfhe

car position pedOretghfFLOWRNINAGiREr dhlOR. addeatFd RSyt f ferent
advant ageousl ylé:o rises a grive unit 20 with %spee.d- cont r.?l | abl e

el ectric notor: e Rl BoMATE ot B Tr F08s BES viRgt pdissrs
acting on the sujpgor tireg heaagrared dni vilmg Sleafizonhath displarement
effective dia o] t 1 - e 8
mm Such snal In&‘(iajf Secztﬁ\%gégf a%?lergggmdﬁ%bgéggrg?%ngngul ?%fl{b%rﬁsm tQ) ra
t ransni ssiéh- fieeedigdiiate eRCLAETSUPpOr BF hiCHe M dFy ‘@idd [Alc Hdt 6Fs
vwc]i ch take qu hbitd | fethrsdal |@.$:é@ﬂs .;lpﬂil@h Fachidvhyérsygbeam of this
advant ageousl y_conprises.,t exi 30_supporting_means _arrange
ot al | of  The FONEL| BREELPPREDTI Iy Tor CFALCRT Sy atoP Cgoiem | e e
i ncreased by tashimsedf in each case two supporting nmeans acting

redundantly on an el evator car. 35 Each drive system advant ageously
conprises an upper and a | ower drive unit which can be caqntrol I‘ede%nd

regul at ed 2y nchl oh®REt yORAAVEBF HEFY BERCHNnt % halantagRqusdye equirp
supporting neagstlof at headr it vaysiéedmenW thishi dcomprises a flexible

gupporting means which is movable and stoppable along
the vertical 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,



- 8 - neasure, the traction capability and the functional reliability
of the elevator systemare increased. The at |east one supporting
nmeans of the drive systemb5 is advantageously designed as a flat
belt, V-ribbed belt or toothed belt. Supporting nmeans of this type

have excel | engotscael/bpdear operties and are parti cul petapeeagider271
suitable for interaction with controllable coupling nechanisns. 10
The coupling mechani sm acti ng by neans df “fricti onal engagerrent
advant ageousl y, conpr.i ses.a cl an%ll ng d&w e whi c IS mva

or g8

the region of ¥1{1%e d)lplp\% BEPt H5%H  or pe??ﬁlE? dhofT7 ﬁPéF‘m 2
transfer of thévastadewslor dasig8afid tnieidyseenmaduant agedusitpe

operates Wi t h@ﬂ&&&%@&@f%ﬁ@@m Theold el iRy edrby dbilbs ehs hyhat

t he el evator cars which virtual al ways nove in
travel ing di r‘@%%ﬁl%nofnlﬁt%’é¥??]&3d?g t PREASER the C@b@&lléla tbé’ t@?@n&r iAfe
syst em wi thouinge EDouk iatgveirgligdiavicngnkarbe Ar paghi cedsrehasid oo a

certain starti i t:ion he dri.ve systen dvant y ri.ses
a drive 25 reg%l%lm?gts St C]Rugdurel uérgsdommgé %t néag’?g%% e éggﬁ i¥
car, feeds theqeiepeyy geber gegtiaint ¢nthelovking orlevaporar isuyhsta@r es

sai d ener gy | Bofapamdid s v dsNoaNpacsagul ator for reuse. This
nmeasure makes it p055|ble to prevent the absence of a counterwei ght

from30 resulting in increased energy consunption. A vertical track
i s advantageonist y segpoppedgwidarianoand ntiee ceuykeirgystenbanatl sangee

parallel to eQ&@aﬁ%J&E@déiy designed in such a manner that the
elevator car and the supporting means are coupled by

means of frictional 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
lesg 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 Rach drive system advantageously comprises an upper and
a Jlower drive wunit which c¢an be controlled and
regulated synchronously and jointly act on the at least
one supporting means of the drive system. With said



order to be able to receive two or nore el evator cars 35

si mul t aneously, wherein the elevator cars have two or nore

control |l abl e coupling nechanisns with which the el evator cars can be
coupled to a separately controllable drive system presently assigned
thereto. - 9 wo 200e/sucdt’r ef i nenent of the el evat orPeEAtP@ND BAKTS71LL
possible to nove two or nore el evator cars sinultaneously on the at

| east one vertical track without a story stop of one elevator car

forcing the 5 ﬁw%m{nm&%estemg_%lff LReret bey E‘Ar?a/amé Cﬁﬁ:(éeloneﬁ

code scale wt 'ut € arrange a vertical being assigned a
code encodi ng F&liaRbhitag&dudhy tellﬁé’ﬁtoéa%ﬁsté?"é\ﬁa’:teorm&éeaﬁégd| ng
mechani sm whi ch 10 conti nuousl y reads I nformati on about the p05| tion
of the el evat or, car f by neans 9f etect.ors

functioning i n ch‘nt ggtas%r é’genﬁqﬁlﬁé’rort‘]'ﬁgsm%cﬁaﬁl smqlsupp i'gs Thae"
el evat or cont r bl eldwanthoehestequieasadgriedf oxsmaii ohldath bedér 16 thidked

the ourrent 15,p0si U:onsonbdouerEnt sdaba:olngl heblie Qbevehot G

of the elevator systemavailable in every Eeratl ng situation.
rotary sensor h@%a%@ﬁ%fé&&%ﬁ%%%&@% tpe and are Partlcularly

readily suitable for interaction with controllable
goupling mechanisms.

The coupling mechanism acting by means of frictional
engagement 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 into the mains or
temporarily stores saild energy in capacitors or in an
accumulator for reuse. This measure makes 1t possible
to prevent the absence of a counterweight from

30 resulting in increased energy consumption.

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



20 el evator car and is driven by a friction wheel rolling along the
vertical guide rail or along a guide rail section of a horizontal

di spl acenent unit, the rotary sensor supplying information about the
present traveling speed to a nonitor. This redundant 25 information

~about the cur r@c;ltzotogﬁy d2?g speed of the el evator cageSRpYESs 07271
:generally increase the functional reliability of the elevator system

The nonitor advant ageousl y redundantl|y- ranrt ors the 30 traveling
'speed ‘and/or the p cceleratio ]{1 EB eI evator car with
t

‘ res _
reference to tHee FH“SE et o Fahs i F‘(@tPEt %P EhsBrkehg it
al so by neans wés<idritd nuaws dmbfrer entwat i @nr of mbhe tralvelapat h cars

‘det erm ned froé’lx%ﬁ‘leca%%%utélf}griéﬁf °£H$“a°d‘ el T oL 'x?e§a5hpdaelt e%&%@FeS

that a speed Iimt or acce ionTimt i's bei ng éxceede activa
t he control | ab¥Etistukea nEERENI SFrRs af c@t%heb@‘éﬁ(@r | G2 paferednar the

‘the nonitors i SsymsiRIdREG %@obb@nﬁ' SFatIY Ador SAalBR EOF (57, 10 -
‘can activate the catch brake with the greatest possible reaction

speed and functional reliability in the event of an emergency, with
redundant actixatoda byaéeahvdaihi absafl utke eimrbdtirrgt iien ddvamitsheonedy

scale 5 contr 'Qﬂ% rﬂ_:,gedt 0 g”!ﬂer e'r@%ﬁ?ﬁ‘set 'y heefaBHCt(%Pé\ﬁAtor car

reliability of e cat ch npl.ary odi ment’s .
i nvention are ®¥dd1%Ai néésbéFé‘J\/ wid h F@fiér er?teé’*‘ftl@gt hemaffaehwey which

~drawi ngs. 1%0 &@wlmubﬁss_bomaadér@ﬁtoymm&{ aBo@EEV@IeOFp@yﬂE%H of
according to t%q_gfa in ent on W t BNO ical tracks \A%éel evat or
[

cars and two ﬁé’f”‘ Prrre%?‘urénl 8r 191G hECFePt i TAl B alks
are arranged aié@%:ttcwa hfmzecstpve:mlrtg) one aanothsrctpanald ehabwer he Thas

wal I's having tRe Al HO0LkSpplies 'E'h%uh‘élé@a@chp"\’%o%t%b@?ew ew«qf the
el evat or system 20accor di ng to figure 1. Figure 2A shows, on an

enl arged scal eeeRHEH zaﬁtfarmaFéﬁqlacﬂé?mmrd@m t EBf BREE alfdife- EAERBRed
~car transfier meehaniosws and sbdenghewdad & grlirle 22 diewstad cant yieW

of the horizontal displasement, it aGsAndiAg 191 Qe 2Aperaring

situation.

A rotary sensor 1is advantageously attached to the
20 elevator car and is driven by & friction wheel rolling
along the vertical guide rail or along a guide rail
section of a horizontal displacement wunit, the rotary
sSensor supplying information about the present
traveling speed to a monitor. This redundant
25 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 wmonitors the
30 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 posgition informaticon and, if it is
35 detected that a speed limit or acceleration limit is
being exceeded, activates the controllable brake
mechanism as a catch Dbrake. In particular if the

monitor is installed on the elevator car, said monitor



Figure 3A shows a side view of an el evator system 30 according to the
invention with three vertical tracks, two elevator cars and two car
transfer nmechani sns, wherein the vertical tracks are arranged offset
with respect to one another at right angles to the car walls 35having
the car doors. Figures 4-7 show a side view, a top view and two
cross sections of a coupling nmechani sm which coupl es
an el evator carwa gophe7sépporting Smeans in a frictirenaidaooepgeged
manner. Figures 1A and 18 respectively. Ibow a front view and a side
view of a first enbodi nent of the el evat or system according to the

i nvention whi cmaqpraytllssgetmevf?arttdh%&aig Ma@k&é g@éﬁeagedﬁ&ﬁie
el evator shaft 2 and two el vat& Ecars rave In ong sdq
a Eb‘f

vertical tracks®®?frd e fPFE ReC3opR 1"”8?‘?‘@131 ¥ widt | Eyt$Entn
each case of verfticah gumdegeacys 5wiabt ensdundathe elctdatotoshatty,

and the el evat cgva%&%lénar&f Ouided: A oneIBhd £ddh VL CBbaduidlene

rails by neans of de.,shoes 6, there being in each case two gui
shoes on ea%h HBE c"J UHRT of By &t orUARY. YBLERATR e dihg r BereE anal
equi pped with tdeldebtaitdrofveheysueas Yrdkavi ng revol vi ng supporting
means 8. Each of the elevator cars 4 can be coupled to 20 the
supporting nmeans 8 of in each case one car drive systemin order to
convey the el eVXEBPLIREY SMBRGIEERAS t PEalther dewenhhen c veal ¥t ned
decoupl ed fromiedbd sippordicargnoeatns the erdechéd di=sghage t he

el evator cap fromone vertical track to another. For this purpose, 25
each elevator car is equipped with three controllable coupling
mechani sns 40, FéSERS ot HIHE 13 4I8PEnciia'o Bfe BT EREVRRPERe YAFeM
drive systens 7. As a vadcamtlingach ehevahesnttiam nEhalse have ibdbt

one single coupling mechani.gm whigh i %1Q(r£’é’r9_ht &Qrgacgngasgyﬁrl ar..30

to the coupling operation |nto a posi tion correspondi q%ﬂt
present|y assigned car dFPRETEYstBIFIRPI#BEANs BREEEEbnths | prtical
posi ti oni ngsdevi ce. The ttrar:kdr iare systengdandtfske celgd | pgspeehatd SIS

required are described f HEtQQEtHQr'? fgﬂf%ﬂﬂ%aﬂgﬁg:ca%5Jaﬁlghh§v1ng
enbodi nent of the el evatt%[e gaxs_tgongrs %e vertica

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 mechanisme in side view.

25
Figure 2B shows a front wview of the horizontal

displacement unit according to figure 2A.

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 wvertical
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 wview of the elevator system
according to figure 3A.



tracks 3 are arranged offset with respect to one another parallel to
the car walls 11 having the car WO 2009/ 074627PCT/ EP2008/ 067271 - 12
- doors 10. During nornmal operation, one of the vertical tracks 3
serves as a track for the upward trip and the other as a track for
t he downward tri ﬁPﬁ%{the el evator cars, wherein each of _the el evato

cars, after réac H482&tory level in the end reg,Pgﬁl‘/glfzadDB\/gﬂﬁgm

track, executes a horizontal transfer taithe other. vertical track on
whi ch the el evator car can continue to nove in the reverse traveling
direction. 10 Three car transfer nechanisns 13, with the aid of which

the el evator Galgs ke 4d|75|%lhg,g,egblsnget\,\9@gn Ehﬁo}ge%b%alanﬁr %%%?gsér €

illustrated in €ach case in regions of story s
car transfer. nechani snsSeehprRSesCfwo %or"r"%léi?iltﬂeﬂg guirgielRanism 1 swhkelkh

are fixed 15 to the dootogples Wil @ﬂe{r@@o:_el Q:\ﬁ&{ otoshaid 2Zuppbdteng
hori zont al 5d| spl acenent ugné 16 a\l/\/nri L E{/) aceabl aal ong said
hori zont al "gui des. A hol' T26nt al i srp31 5&8 u%n%a%‘? g ype
conprises a frame structure 17 in which two vertical guide rail

pi eces 18 are gfixeds &l 40 1@ulr%%p@@hhv91§cs§o&oarrwsn@nqléﬁcswné
or internediate sectl ons of the vertical guide rail

vertical trackdds wHéEW He %oﬁ%rz?(‘}nteérlboﬂlllﬁ"ﬁpécéﬁeﬁpeuﬁllﬁvﬁ*éo‘ﬁﬁi’??%‘ﬁed
in a COI’I’eSpOﬁﬂjCﬁ)Q‘dt‘l.hgnﬁbt tﬁ@Sllhv@ﬂtlJrheuHJrcadmzo&{;fru@te@r ewd7vkstical

desi gned S manner 5.the_ele vatar car can, pa in the
verti cal g?r et:é%ac?%st h?oug#%r%}e dﬁorlhzonrtlal (?Vaj:loacegh u% t é Qe 7 ch
is in the corrdevatpansiarsposi tiaveliory calrng o@aw’h s*arulh@h roatks .

di spl acenent wrmllet ve&la@cshegegeﬁsC@r&@ef&gneqyweqw%n 1tetagths in each
aboverrentloned rail E@gces Ola%'he car tr nsfer Eanlsms

13 are equi ppé:&‘ yerEdpatt FUEy el(ln(’ipel PIE¥Er At ed
here) which, (scbnatfltol E'50! btyhereamsva)ffo:anc&i:@vat (aarrecogmnrdﬁd eflowh sphates

Lhe hor! ze8t bk RLACERRAL WAihS RYY WRERS Wt R 1. 150k
P being in each case two guide shoes on each side of the

elevator cars. Each wvertical track 3 is eqguipped with
three car drive gystems 7 having revolving supperting
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 in order to convey the elevator car along a
vertical track, and can also be decoup_led from sgaid
supporting means in order to displace the elevator car
from one vertical track to another. For this purpose,
25 each elevator car 1s equipped with three controllable
coupling mechanisms 40, each of which is assigned to
one of the three car drive systems 7. As a wvariamnt,
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 corresponding
to the presently assigned car drive system by means of
a controlled positioning device. The car drive systems
and the coupling mechanismg required are described
further on in this document.
35
In this embodiment of the elevator system, the vertical
tracks 3 are arranged oifset with respect to one

another parallel to the car walls 11 having the car



~ 30 exceeded, act

di spl acenent units in defined transit positions in Wich the
integrated guide rail pieces 18 are precisely aligned with the
vertical guide rails 5 of the vertical - 13 - tracks. The hori zontal
di spl acenment units may be enpty during the displacenent operation or

| oaded with ap E@Mﬁhﬂ&sQ?r The di spl acenent drlveﬁggy 899@ 201
exanple, a drlve train, a toothed belt or a rack device Vi gh a

preferably speed- controllable el ectric ABtor displaces the horlzontal
di spl acenent units- and positions themin a transit position required
at that nonentdecEEnt’dri Mrded CesMRhy CeRsaELeRt | YBeChr E8BNVEERIERL
hﬁ” ﬁont al di litﬁ{a@@:elrrantsmebs akba &aedkcelakelthgguwagiavwep Bhai ﬂgeh
t he horizontal _di spl.acenen nits precisely and. riqgidlLy ne of the
transit p03|t|o%%rpéwe n&h ¥h5%1zgﬁﬁal o%beg EFeg RT Fbect “Yor°*
exanpl e with tdegsai dheteanceatkrohgthedgeewitich C@ﬁgsagaftem geaching

control | edsmanner, 4.1, & posi L Qnahky e%'dx%%%%“t&f Pk e%@rt%éal trtaﬁk

Cbntrollable brake mechan]j snms 20 are attached on both sjides of

el evator cars %e¥4Pd Gt ake heehaht shEANRERT alPi id % PRPthe VEEFEFRAI

guide rails 5 wandi be gutdr taél epee@@csr & wfcdrhedminznental move in

di spl acenent %91 egg g ra@gfl nner. | that the brake nechani sns
or

irec
brake or securethé'e eva car en salg brake nechani sns are

activated by a control nechanism Said brake nechani sns 20 are used

. to securelbhquﬁ%%aggg @%5ﬁsﬂe9”mé$ﬁhﬁ&§ﬂ§3ﬂﬁm|w1@he%%§ é@dlBEeGEﬁéﬁd
~in the 25 hori zont al ag acement units 16 while said Eyator car
e

_are being d|s§@§téﬁeﬁéf ﬁaFﬁDaQ%r?+%EﬂaQ§%ﬁﬁ8;b?twgﬁpd FaW@rtlca
- mechani sms 20 trraykadvgnt ageoisl ysiat soedeinsedchs caatc hirdevegasmahoLh,

“in the event %ftoggs sacgé% s§%bl & Gar C?Pegﬂge{catlhet?%ﬁg%%vat ten.ReLNg

) r akes ac or cars 4
" and vertical qwm@élsasl§ws hSéFéobiakeQH%@ﬁ%nlénslﬁavhaF%oa§@r@éxﬁg

: hol d: lngtb&akes-.o\éwuﬁ@ d@&w{mft»@fm S%Qp?hﬁpre@\éﬁat:o%‘ershla(f@ , and a
. 0scClI atl ons na .cna S J].n e level O e e or C a
Cocul t 350 IRIIGRECR R oo rueHE Ak et S 205 QRBRARFRYLe
: contai n brake sloatesaidi thrarenpakssetieagaihdtottilmniert diablgueuent
rails by ﬂean%ant cont ok Laklgact ks Vgr -QYSe PIdRCiRLe8 AP in

"~ suitable fo - 14 - realizing actuators this type, for .exanple
lifting splndw@§q% FWOt8?6Eé¢@5n§¥%ﬁ?Eﬁﬁ%&ﬂRAREQFDﬂ§r§reh§6F§ﬂP|Eald
- cylinderszwi t ippresHaie rp@@l@ehe@t ifermiay spbereicdsowbi el, ingethediate

activated Statect%gggr%ft%he Vertical guide rails 5 of the wvertical
tracks 3 when the horizontal displacement unit is
positioned in 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 abovementioned guide rail pieces 18.
30
The car transfer mechanisms - 13 are eguipped with a
respective displacement drive (not illustrated here)
which, controlled by means of an elevator controller,
displaces the horizontal displacement units between the
35 wvertical tracks 3 and positions said Thorizontal
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



5 guide rails. In this case, the brake force generated is preferably
regul ated as a function of the elevator car decel eration nmeasured by
a decel eration sensor. For safety reasons, controll able | ocking
devices may be 10 attached to the horizontal displacenent units 16,

sai d | ocking éevigyobeeki ng the transit of an el evatefeahshys ®ans
of the horizontal displacenent units in the downward direction and

elimnating the risk of an el evator carléropping out of a horizontal

di spl acenent 5un% H'l cfajn easi I% bg seen that, in the embhodi nent of
the el evator Sy8F&FTi FPEsPPAEEAFAL f Pt eaCorRt B4 5F IR ?h%mpty
vertical trackKsrang arheandedpbifseintiM bherespaet oro POadee amohhen
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13 advant ageoﬁlgis Qﬁgﬁj 2FEP e BoeriTHE é‘%ﬁﬁ éﬁ\ﬂpé'taﬁe@fengl s Sthaéjrés
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relatively Iarge numb par al vertical "tracks,
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- operate onot haesases horFizengal tHe desodidzonktalof calqalraddnm&f erunlts

nmechani sm 13 or (tzg)s ranl%g t:\{\oé$ npre_car #mgﬂ el rrgchanl srr,gl 39,
“directly one Hbove ® eF.g_ Y+ An%Fer® ani Eﬁ% e YA S0 Be
present on angvent eheedharezbeval bbredre @r@vmwf%wrerﬁosaﬂehmple

intermedi ate L,evgl Rat igcessaxi Eﬁnhéi‘if@ %Qd&@ lhacahedn gagt—fee iheg on
In conbination With corr

of a - 15 - story s
configured el 895?%?1i%‘gtr?eﬁmee’:r ERE QﬁSéFéQ’é?Joer s‘iﬂs‘ieéfncﬁlunttﬁgg){??ﬁe

el evator tars can change the vertical track thereof and, if

approbr at e, gL yali0p50L 1 AELLOR LT 61 LA SUGERT I BT

nmechani sns arranged on 1 nternedi a out aV| ng to co
a circuit viastesesd rideg ordSHRLPHe AREFt | Tal SBidc i aksr @%@F%ﬂlsms

Iel evat gr t car slﬁa@r%‘c It @dtﬁf tfrré)m;@ﬁtffd:alltel gté@ﬂél Q&Iltltsr agKgnwi tﬁ]ﬁt
arge detours_an 1trn | e, accC e e
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. parking spaceuhots erflqﬁt yirel euahora cmxmem that t thas flarakee charham shgs
whi ch is not EEE]@@Q?%'%Ie%ﬂr:gndt}ﬁgg'eqrév%fto he,y Ie%t IRl téQ%S g has

an enpty 15 horizon splacenent unit 1 own above the
| oner nost st of§CREBHEMA BEP ?Féhk’ﬁé?dnﬁt’hém%%tdfplt HPeChae TS 3¢l
~arranged on aByakét ecrpdnaktes! ea\.oel apé tlkegelwyvatecusystem OV dr0

roL1 er- mount ed, Doyt alng spLagepEnt YaLles 19,214, anbiekl ARl e
' 25 horizontal digplacement units 16 while sgsaid elevator
cars are being displaced between two vertical tracks 3.

Said brake mechanisms 20 may advantageocusly alsc be

used as catch devices which, in the event of the

permissible car speed or the acceleration being

30 exceeded, act as safety brakes acting between the

elevator cars 4 and vertical guide rails 5. Said brake

mechanisms may also serve as helding 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 2¢ customarily

contain brake plates which are pressed against the

vertical guide rails by means of controllable

actuators. Various principles are suitable for



20 drives, the car transfer nechanisns 13 are also suitable for

hori zontal Iy displacing elevator cars which are occupi ed by
passengers. Since the vertical guide rails 5 of the vertical tracks
25 3 are interrupted in the regions of the car transfer nechanisns

13, the elevator control]ler ensures that each tine before an elevator
car enters su@ﬁ’ﬁOQ%@FGﬁ,7the guide rail pieces 18 SFT 4R PfBﬁ?ﬁﬁ
di spl acenent unit 16 span the interruptihnaens. If no horizontal 30

di spl acenent unit is availablle at the right time for a required
spanni ng, the madvatog eatubsostopyiedhef ora ealtdnw ngxahele nfleftupy ed
region. Floure.aneand Tiguis 2B.besRecidmalol show a elhdeevi OioBarand
a front view of an above-described®car transfer mechani sm 13 toget her
with the hori Z20REFarldFsplcAddmE/ESUNititie tIHETOFS n 8PPt iarged ©F
il lustration. stQeebafkf Whi bR, i Ahetdet benioktédeshatré ZzoakRére to the

di spl acenenpt unL% MD.§009é07§627PCT/EP 08/06&?7& -0%6 - g&t@ethgs
el evator cadrs #*“6né?suih Pev%f%rc%%‘?’i Gfr‘Pcﬁacaet ¢ d°Rorai n%
position in theeierbkont akgdisptdcaseat functidy abanhkeoklghater| ¢aes.
An upper hori %@%&E%g%%gﬁ_ﬂn@a %bdyd%eaagaeiwr@grn&ﬂor-' zont al

gui de by 15, on ori zontal guides the horizontal displacenent
unit 16 can be displaced by a displacenent drive 24 between the
vertical tracksrofsaffbeyeleyabns, sysiersl THM chqbickenbablegticdesmdf, bd 5

care fasteped to . the door-side.wall 25 of .the.elevator 10 shaft. _Th
hori zont alldi S ECERENECuTIE TRE R LeS A RS Lr r WLt oldr G
two vertical |l oakiaggddvsirde flrakirg28hantramsippef honglevdieal car

menber 27 and 3, | Quels | 9AgkLEdiRAl; Brher A8 MkeReAPNRRGL ot NG T¥Ee
side frames 26°to each other. Four profiled, "upper guide 15 rollers

29 are fixed ﬁ&WPWérﬁpp%%r¢?ﬁ&ﬁ§LuﬁQQaleﬁéﬁﬁ@?t%Wgaﬁg“érélﬁ dofo an
~gui de the uppeylevangict edi-nahr-oppirhgr cd¥¢ b théworerzbneall a@idphatement al
directionlﬁn th%tupper hori zontal guide 14.1. The | ower | ongitudi nal

nmenber 28°Ras Tour | ower guide rollers 30 which guide 20 the | ower

| ongi tudi nal nmenber 28 in the horizontal direction on the | ower

:"horizontal guide dsy, dheiMerbécakbby ahbanedguie &bddRiatesof8ihe
-al ready nentioned above are flfgd to the,lnafr S|de§ of Ehe,tmo slge
franmes 26. Th&HAWBLEFd8YFFaedl bestigéithd™ itgres 1A, 1B, in whic

the vertical tracks are arranged offset with respect to
20 one ancther parallel to the car walls 11 having the car
dooxs 10, a plurality of wvertical tracks 3 may alsoc 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
25 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 elevatoxr car can use each of the
vertical tracks 3. In the case of elevator systems
30 having a relatively large number of parallel wvertical
tracks, it 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
35 directly one above the other., Car transfer mechanisms
may also be present on any intermediate level of the
elevator gystemn, gaid intermediate level not

necessarily having to be located in the region of a



25 the upper and the |ower |ongitudinal nmenbers 27, 28 forma
U-shaped franme which permts the transit of elevator cars 4 between
the two side frames 26, wherein the two guide rail pieces 18 form end
'sections or internediate sections of the vertical guide rails of 30
the vertical tracks of the el evator system when the horizont al

di spl acenent U 298/ 9664 i oned in a correct transi tPPIEPEP U 06A27L

likew se already nentioned, the el evatoriecars are equi pped with
controll abl e brake nechanisns 20 with which the elevator cars 4 can
be 35 secured steishe stlrgvenmant | eoethigaidenr avitlpi exescdBrabipndrag naly

-hori zontal tr %ﬂgzt%eet&’\egikw}%fleé ﬂ%llLeLﬁCkﬁl . an gagle:\ralgg sa/stem
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def | ecti ng bel T PHTE? 35 SHABF ei 7T he e F38t r BREFTET hdrechanisms
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central el evat'ora@ent rof | BFPWAI EAS¥BRE¥ oFgTANFaRDhi® oPdl krd BP £Hem
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is equipped with a centering device which is shown schenatically
the reference TMEE 35 ™FRe CBNLERI \rll\gode ?cea%mf’g" i X Fhe°t kY
hori zontal di sptacement toncks fray 20dexdmyepusily dre pfrovidetr awsi &
positions precissly @;ndaétgc%alh@itn% fsda-ef le‘?np%? %%%egracgeéd Ry
t he rough positioning by nmeans of th I spl acenen rive 31 belng
fol | owed by erf(fageffeHts 6T die et oneyiBtidal 15 eoht foFfedEdetteriing
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transit oﬁ\éan%e relvzatné:ratlcacrh%pg?/ce Ahs of “the orliszoﬁl{’a‘lmdi@spvaeceﬁlélﬁt
unit 16 in a lowermost story stop. A car transfer mechanism of this
type may be arranged on any intermediate level of the
elevator system. Owing to roller-mounted horizontal
digplacement units 16 and controllable displacement
20 drives, the car transfer mechanismg 13 are also
guitable for horizontally displacing elevator cars

which are occupied by passengers.

Since the vertical guide raile 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 sguch 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 is stopped before

reaching the interrupted region.

Figure 2A and figure 2B respectively show a side view
35 and a front wview 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



30 downward direction and elimnating the risk of an el evator car
dropping out of a horizontal displacenent unit, for exanple should a
brake mechanismfail. A locking device 36 of this type nmay conpri se,
for exanple, an el ectromagnetically controllable |Iocking 35 bolt

.whi ch, controly.edqdy/ ozhgael evator controller, reach%T?ﬂﬁzd‘oqugkﬁn
‘| east one of the sid; frames 26 of the horizontal displacenment unit

116 and engages under an el evator car fi%éd-in the horizontal

.di splacenment - 18 - unit for as long as said el evator car shoul d not
.| eave the horiZdht afPeli SPRXEERBNCAM t i n OFRe YHFhwELEVEFPECIGHN. 15
- Fi gure 3A and ifiddueee3d3 igspecttialeliyngs hpws a: Sole i ewrand harfikontal

‘view of a second supadinent, of the Glexator. sysiem acgarding, t g Lhe
invention, in v%)hil_:’cﬁl corponents acting in an identical manner are
 denot ed by t hédwardfzeneate auader s lgsedanetedgubys 174 amhd 3. awhépwen0

required, 'she ysfonfce Burher s,f @b, eLaMuALEn0kokhaoseaoNgueabod AN

~are indicated by thei e enbodi nent illustrat comri ses

dex ".2. Th
;:,two verti cal tW&%QnéagagﬁSﬁ&@?ﬁﬁe’ﬁ%ugé?tFéalcaéluikﬁ’e dHEE a

displacement drive 24 between the wvertical tracks of
the elevator system. The horizontal guides 14, 15 are
fastened to the door-side wall 25 of the elevator
10 ghaft. The horizontal displacement unit 16 comprises a
frame structure 17 with two vertically arranged side
frames 26 and an upper leongitudinal member 27 and a
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 leongitudinal 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 Ilongitudinal
member 28 has four lower guide rollers 30 which guide
20 the lower longitudinal member 28 in the horizontal
direction on the lower horizontal guide 15. The
vertically aligned guide rall pieces 18 already
mentioned above are fixed to the inner sides of the two
side frames 26. The two gide frames 26 together with
25 the upper and the lower 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 rail pieces 18
during a horizontal transfer between two vertical

tracks.



15 three el evator cars 4 traveling along said vertical tracks. In
contrast to the above-described first enbodi ment, the vertical tracks
3 here are arranged offset with respect to one another at right
angles to the car walls 11 having the car doors 10. The el evator 20
cars each have two nutual |y opposite car doors 10 which each
correspond t o"h&P99/836279 provi ded on nutual |y opBE3i¥R2AR&Y PE7 TR
the elevator shaft. In this second enmhoginent, the horizontal
di spl acenent units 16 of the car transfer mechani sns 13 are di spl aced
al ong 25 hori zowrt aldigpldesmndds: 18rihéch2areigespeehhyedy abseangeche
below the | ower, Gods, and Abgyecthe.upper ends ofa! henyerLbgal, tranks
3, for exanpl & on the Tl oor and - on 't he cei l'ing, respeE rvely,” of e
el evat or shaf dr2ve| whiahd ifofiassanall dnsphacerear barisontaltdeidmi de
30 rail piecesxt@nWhi shear end Nt AL &6k dRIRKRNLT KEWL88cPEERL thaAD a5
el evator car 4 to be recejived in order or.
5 drive unit 32, a revolving displacement belt 33 and a
deflecting belt pulley 34, wherein the lower strand of
the displacement belt is connected to the upper

longitudinal member 27 of the horizontal displacement

unit.

i9
The drive units 32 of the horizontal displacement units
16 are preferably controlled by the central elevater
controller which controls and monitors all of the
elevator traffic.

15

The horizontal displacement unit 16 illustrated is -
equipped with a centering device which i1s shown
schematically by the reference number 35. The centering
device 35 can fix the horizontal displacement unit, for
20 example, in one of the transit positions precisely and
such that it is capable of bearing a load by the rough
positiconing by means of the displacement drive 31 being
followed by engagement of an electromagnetically
controlled centering wedge in a notch on the wupper
25 horizontal guide 14.

A controllable leocking device i1is denoted by 36, said
locking device locking the transit cof an elevator car 4
by means of the horizontal displacement unit 16 in a
30 downward direction and eliminating the risk of an
elevator car dropping out of a horizontal displacement
unit, for example should a brake mechanism fail. 2
locking device 36 of this type may comprise, for
example, an electromagnetically controllable locking
35 bolt which, contrelled by the elevator controller,
reaches out from at least one of the side frames 28 of
the horizontal displacement unit 16 and engages under

an elevator car fixed in the horizontal displacement



said elevator car to be displaced between two vertical tracks 3.
jHori zontal displacenent units which are installed on internedi ate
levels and permt transit of 35 the elevator cars are not provided in
.t his enbodi nent. One advantage of this enbodinent is that the story
‘stops 12 and tea668 fona¥estibul es for upward trips apd, deymmane; 371 ps
.are |l ocated separately fromone another - 19 - on opposite sides of
the elevator shaft, thus enabling nore éBderly flow of traffic to be
“achi eved. A disadvantage of this enbodi nent is that %nl two vertical
.tracks can be ”éf‘rlrta%g’é’d G5 a5 et lEVAECE FAT § Bb‘ﬁgi BPE tgave
-enter or |eavehehe elrdvatarlcars splaveheny tteieonifir orhkhe detvawyrd
- stops. Howevery. . it i§.al so possible 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 :

addi tional sverdiict@l tpatdnd Or SQIME 85 RS8Ok, edipwat 91 s€as Sy ch
"are not currentl in use and/orfas a secc?nd tqrgack for thgﬁtrﬁvel !Fn?
“direction presaé'ﬁ’% By ANy 1hEr 85t RafFFEd IHUHHWARY SfbsdtnEREYEFCT he
- el evat or syst emstihe aelcevdtay car $hé areecdciven by whieackocoaseehn®
synchronous! y ppacati B9 SUESYAEHE £12 Alnfl CSREL! Id LAl dblvecy
-system whi ch subsystens are arranged on nutually opposite sides o?
the el evator C&TSIreBEEh JUBBER eHF?d2 20 RAYHHAYSt WS r 8U8I vithg Where

SUDDOL ti n]gorre%%uarelﬂm tiHal refBeERcAr Quib¥rsUbsYsS ; @r_r&mgnzsmmfcpthe
together formthree car drive systens..operating, jndependently of one
bnother and GESRTEI EPRPOFTESr A0 CIRHORERRACN R A DErh Gt st x

coupl i ng mechani sms 40, of which in each 25 case three interact with

the left-hand gpd thiee Wb tN1917i9kLe AN SHBSYSLEMS {02 QbrthEafar
drive systens. The arrangenent of in each case_two subsystens 7.2 on

'both sides hadrEsEsadyapidyeRBRALSt ko YeghdR2¢aSitho Ridchrdonodkty
. control | edsandHregul @l @ghisdbsyatrens: 30raveévimg anoabeveédid €aktdeanot
‘generate a tilting nmoment which_acts _on the el evator, car. we

Phe car Cari ve EFitEs Ghul §ITes e At albld Gy SoneSaE B e S e
~el evator cars.embedimenti ng-hroneatt jeakr 4redkBy tanedri varsysreagged

which are arr 3gedton;2Re Mg _ANd S2actdna i the @i@_\/@t QhgT&d st&an
-be conpensated _for l%y thgL gui_de farces between the vertical gui de

rails and the 5§56 §&¥shGedSofl it R&Vaf8y &P6r caar §0crs 10. The elevator

200 cars each have two mutually opposite car doors 10 which

each correspond to shaft doors .8 provided on mutually
opposite walls of the elevator shaft. In this second
embodiment, the horizontal displacement units 16 of the
car transfer mechanismg 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 flcor and
on the ceiling, respectively, of the elevator shaft 2.
In said horizontal displacement units 16, the guide
30 rail pieces 18 which are integrated therein Ilikewise
permit an elevadteocr car 4 to be received in order for
gaid 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



WD 2009/ 074627pCT/ EP2008/ 067271 - 20 - In both enbodi ments, in order
to nmove and Position the elevator cars along the vertical tracks
.thereof, each vertical track is assigned car drive systens which are
‘controll abl e |ndependently fromone another. Said car 5 drive systens
-permt an asynchronous i non- coupl ed novenent of a plurali

el evator cars 8I§H3/93é6§%ne vertical track, which 5??/53§°8/0€%”1

-substantial advantages with regard to-tfansport capacity and
traveling tinmes in conparison to elevator systens having a plurality
“of 10 eIevatooncapsodnteesiﬂysaoﬁingbeeéavadorvehsystenhu§oenawﬂ£ng

‘purpose, the gheuat ragary canohe goupledepdh dye pld flgievea.

control | abl e coupling nmechani sns (descri
f1exi bl e suppSierAYaREase o@fa.%ﬁﬁs(hth@déﬁ§ﬂén11ﬁh|Eha§Lmﬁﬁ#¥lrﬁfo

means are tenperaithy tPadksi gaadpko atxﬂ@ngbavahor@cﬁaré nddie that
el evator c trgller an el evator, s ste acc rd|n to t he

Cnvent i on S LESEr Bt e ThEaey B e Chher At AT e
car drive systeﬁgekhnghtheee®mdépmdeME $t@mw(ﬁﬂpgﬁunﬂmwevaM)F%ﬂ is

safety r easo”%&séa%s%flbtl@e a{dc‘i Uéi;féil%qltc%eldé' VE 3¥3LARE %tanﬁeas@

conprises at |east two.paral exi bl e ‘'supporting means
are novabl e aPBﬁgaﬁﬁétéggﬁbnEIIQé?§1C%FaQEak%EW%ﬁﬂj e?%ﬁeﬂﬁ5F39?%:he
upper 25 el evaﬁ:arzksegﬁp@ceﬂmo&b af}eriﬂla&tdEib\bh:Bg spuliteyeddgapdssivld he

| ower regipn Qop.araq Iect n u 42 or e ond dr|V|ng
. pul | ey. E%@h 5r|vgﬁg pﬁﬁﬁt%oﬂfﬁ %Ig%g ékd%Pve %H%t%ﬁﬁ Whi Sh ©
preferably codpri sésvat@pe@@lr@omm |aats] @Oél correct kvt or . LFheartiare

units 43, as a second track for the traveling direction presently

having more traffic.

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
gystem, which subsystems are arranged on mutually
opposite sides of the elevator cars, each subsystem 7.2

20 having two revelving supporting means 8. In total,
there are six subsystems 7.2 which together form three
car drive systems operating independently of ©one
another, and each elevator car ¢ 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 in each case two subsystems 7.2 on
koth sides has the advantage that the in each case two
synchronously controlled and regulated  subsystems

3¢ driving an elevator car do not generate a tilting
moment which acts on the elevator car. However, the car
drive gystems 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.



30 or the electric notors thereof, which are assigned in each case to
one of the car drive systens 7 or 7.2 can be controlled and regul ated
I ndependently of the other drive units associated wth the sane
‘vertical track. The driving pulleys 41 have a snall effective

‘di ameter 35 OR«J§§§%RJyyg2;OO mm preferably an effeqkﬁyﬁpg&ﬁg%ggﬁ7fﬁ
{ at the

‘I ess than 80 nm and the effect therefore achieved is

required lifting forces can be generate@0in the supporting neans 8 by
el ectric notors having small - 21 - dinensions which preferably
drive the driAthd3dl |espedineads) y ifi OFEGE LAt BPivedidafe POFaR4AT s §1'6N.

I'n this case, dihgmh0rcshaliso] the ekeeicsT BPLOKS @Rdrkbe, each
~associ ated drivin |l eys may forman.integral unit. 5 The, .,

permi ssi bl e | GG AT Gk o (RS S8 PP ny TBEC] AYPEREEA By nare
upper and a | cwertrdrliledleniindegendhating facdr iariengapot hay. b8ahg car
~assigned inp e o drjyv H O e di ; kS
‘type is shgvma#r}v%?g r%%ﬁ%%ltThdggéctrl c r?@'?érs@%f' WSQ%BEQH
uni ts of this MsE@eRte cfoRt POMFEYLIEY nehr OHORASE &RFsardong the same
-speed- cont r ol lxeg-5yaahr oAgLs) y whike diffdry osudetheeiang g@aheyngein
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‘required pretdnsicomipegiebnt ke slppotor ngysieams e imoducddirgadty of
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aid of controllable coupling mechanisms (described
further below) to flexible supporting means of a car
Adrive 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 S
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 wvertical 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,
30 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 associlated 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



20 the supporting neans are conpensated for. The required tensioning
forces can preferably be produced using tensioning weights,
gas-filled springs or netal springs. 25 The supporting neans 8
illustrated in the el evator systens according to figures 1A 1B, 3A

3B are in the VIOOE%Q’{W??E%ZG The latter are prefer atgc)f./gg%s[%r}g%@ﬁ

t oot hed belts or as belts and reinforced wt

reinforcenents in the formof wire cabl 3, -30 synthetic fiber cables
or synthetic fiber tissues, and ,therefore said belts can conve¥ an
assi gned el evalemen@apnﬁ oiescha E@Warhlﬂbéirloffe stleg | 851V edonulley

[ nper m ssi bl e Mafddteydl Qsehbhat |1Q‘[t5er(ﬂf‘e@liéEbngtréﬁ5sn?§séhdrﬁadKn this
menti oned above, each el evat or l?agi{ﬁ 4 of the illustrated el evat
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permt a respecstsoreéatkdvatrdviagr pliltfleybe mrequpfceth tan aintyral unit.
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secure connections, they have the di sadvant age that, prior"to each
coupl i ng opera‘*tpie&ﬁ C‘E’ﬁérghbﬁ‘orw?@?ﬁé% KHas to be brought into a
~position in which one of the openings or one of t he bosses takes up a

posi ti on corr%%or&g, g I%oog__hg g?vgtpjlt% Cfﬁﬂ ;158 e'I% of hgtor

car-si de coupling i Sm “Prior coup i'ng, rs-a
expedient to rr@lga@nt hersupperippgdnedaseby wibhns t@ﬁsapmo‘arl d@‘élces

activati Omsof (tlhqugr;w@eanlsiyn%tﬂ%a&bﬁ eheud s CaF Iagrbekaimedyith a
hori zontal dis %erret unit jn order to ermt a%%/ gl 20 free
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nechani sns acting in a fric manner as there a
drive systemns a7ldor°P§ﬁE§9‘§ﬁé%Y712dp@¢dvE 258t ¢hanrges Asn al%ﬁﬂﬂ'an%n

each el evapor t@@r sm@bo@hsﬁghalégnbua&eacam gh@a@&mpf@ﬁg TBE haBhsited
which is brou i,n_each case, prior % 3](_) egl o%eratl onﬁl by
neans of a co er“&llpgan%os YT nd:aﬂlev%g FREB- % 83 i oY us
correspondi ng teastiheiogr draightsyst egapriisidmd y apsigged. ofhe metal

coupling mech% 540 are preferably equipped with 35 controllable
cl anpi ng devi ces 4 WI th which in each

25 The supporting means 8 illustrated 1in 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



case one of the coupling nechanisns of an el evator car can be
connected in a frictionally engaged manner to at | east one supporting
means 8 of a tenporarily assigned - 23 - car drive system7 or of a
subsystem 7.2. So that an elevator car 4 can be displaced

hori zontal | y Wi$eRCP2/07¢6RV xed to the guide rail pie®sF/EBRYB/§67271
hori zontal displacenment unit 16, the nggang devices 45 of the 5
coupling nmechani sns 40 thereof can be pulled back out of the region

of the supportidigpdrRansy8. 16euphtAy dRchantss Withracl i Bra to a
frictionally en a%ed manner have the advantage that the el evator cqrs
can be coupl e TFYERETsuppor Eg MRan§bERE  catlgR i 8 gﬂ%tgﬁci’b‘pﬁﬁ

every verti calthposiftrioon W tdmutl iagy reolplnisg elfenents ofpd hway have
supporting mne i.0g be qug fo to fine
position in re atﬁ%%%?o %ﬂ% éfgéatoﬁkggﬁl ﬁﬁpggg?tfﬁﬂﬁgﬁfkfsg%S?ent
necessary o réligh tinéezappsr tnngnnitBRsrbrleing darie rundéhp PPrginas -
the 15 case ofc,x UHHdNRY JRGRIRI DB t3el IRg liddst neCld@palrkngnsagrd
manner . An eﬁf | ar en?%%knent of, a cougllng mechani sm 40 ctlng
"ha frictiondll yTenGRse@ RN fer (2 108 GVFEEN 3B DERoW ER EBARHREL fon
W th figures 4ehpoFiagyr ecchrstmvimdna sttdean esn ardelragore cara 4wp tvhew
of a coupling I . il t - L i o]

I 18 and 34 HCRL 05, Miprdy oy cHBbER SOBETETTbE Ran ond o QFRES
“mount ed oACt he&YiSper ©8PHES ofSahEee| eYARHIC IS Fi HhrBs Gagid 7the
“respectively shia®aessgsectians phiotghoa €daPtBgplend Cepdratfiohhe

~coupling mechani sm and, tNTGUAR 8. 895000he! BREIHR! iA8o a position
' in which 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, 1t 1is also expedient to rélax 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 unleoading 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 just 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
cage 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



mechanismthat is provided with a |ongitudinal guide 30 which permts
the coupling nechanismto be pulled back. The coupling nechani sm 40
conprises a base plate 46 connected to the el evator car and a
coupling part 47 which is displaceable on the base plate. The

coupling part 4750hdoRg,% €0i on of the front end thewedfssdhaSedyBA
cl anpi ng devi ce 45 V\/,hi ch conprises a slot 49 through wﬁi%% tZe t wo

supporting neans 8 designed as belts aré3gui ded when the coupling

part 47 takes up '{%e, ext ended position thereof. Two brake plates 50
are arranged iGRT WO DE0TFFAER 7PCTF ERP20G8/OFYPEEM a2 tFre St Y
of the cl anpi rgegtevbeecdd, 4eagh bé ahéghadrdkerilzahealls gheded: bys

reans O 5,900 PLSLAR o4, 800 AN DooBLespeabiothe | b lcren,
the two displacement unit 16, the clamping devices 45 of the
5 coupling mechanisms 40 thereof can be pulled back out

of the region of the supporting means 8. Coupling

mechanisms which act in a frictionally engaged manner

have the advantage that the elevator cars can be

coupled to the supporting means of a car drive system

10 in every vertical ©position without any coupling

elements of the supporting means having to be brought

beforehand to a defined position in relation to the

elevator car. In addition, it is not necessary to relax

the supporting means prior to the uncoupling in the

15 case of coupling mechanisms acting in a frictionally

engaged marnner.

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

20 below 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 of the coupling
mechanism that is 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 is displaceable on the base plate. The coupling
part 47, in the regicn of the front end thereof, 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



5 pressing pistons 51 are arranged in respective cylinder bores 52
which are drilled in one of the arns of the clanping device 45 and
are closed on one side by a sealing stopper 53. The pressure spaces
present in the two cylinder bores 52 between the pressing pistons and

10 the seal i ngoStePPATS 6 2P are connected to an oi | - folclr ) &b dRES 51
cylinder bore 56 by a connecting bore 55. Ol fromsaid pressure

cyl i nder bore can be pressed into the-aBévenentioned pressure spaces
by di spl acenen a sure-generating piston 57 _in or ans -
of The 16 pr st o Setkr gD SRRl SBidles bl e TP h M S

t he sgpportingnnﬁanglataadlshguawaiebycm&anqﬂai thereasteg pasgon 51
frictionally engaged ranner egé%&gygceyalrggt@@rg géinénd.fberehogged 0

t he el evat or car In order to di ace the pressure-generating piston
57, a 20 |iftiSYEPOstAaseMs8HNS ¢ $sl¥ﬁﬁﬁ2ﬁ%9$db9na§18P§€tPrctﬁ%tBV°|s
mount ed |ageréhbﬁsﬂﬁgtbesﬁQﬂ@|SDgaﬁ@férf@hgﬁﬂtln respective cylinder

bores 52 which are drilled in one of the arms of the
clamping device 45 and are cleosed on one side by a
sealing stopper 53. The pressure spaces present in the
two cylinder bores 52 between the pressing pistons and
10 ~ the sealing stoppers 53 are connected to an oil-filled
pressure cylinder bore 55 by a comnnecting bore 55. 0il
from said pressure cylinder bore can be pressed into
the abovementioned pressure spaces by displacement of a
pressure-generating piston 57 in order, by means of the
15 pressing pistons 51, to press the brake plates 50
against the supporting means 8 and therefore to couple
the latter in 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
20 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
25 is relieved of load by the lifting spindle 58, and
thereforé the pressing pistonsg 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
3¢ fixed on the guide rail pieces of the horizontal
digplacement 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
35 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



via a spring elenment 59 and the pressure-generating piston 57,
generates the oil pressure required for the coupling. For uncoupling
pur poses, the spring elenment 25 is relieved of load by the lifting
spindle 58, and therefore the pressing pistons 51 are pulled back by
restoring sprijggds,éd 3ad4 he brake plates 50 are thepefgss dgi/hées 0f f
t he supporting neans 8. So that an el evator car can be displ aced

hori zontally when it is 30 fixed on the28urde rail pieces of the

hori zontal displacenent_unit, the clanpi ng_ device 45 of the coupling
part 47 can béxsulPeH ¥hckasht K t AEVEREFDN OB TS UBPort | ABE MRS
8. For this puippleceibetcaupking patihddd 63 clminect ed, dispkaceably
in the 35 Ionq#&éginal direction to the base plate 46 thereof via a
T-shaped | ongitudinal guide 62. In the coupling nechani sm 40
illustrated in figures 4 to 7, the coupling part 47 and therefore the
cl anpi ng devi ce 45



- 25 - are pulled back and advanced by neans of a further

di spl acenent lifting spindle 61 driven by an electric notor. - 26 -
Patent clains 1. An elevator systemwth at | east one el evator car
(4) which noves vertically along a vertical track (3) 5 conprising a

vertical guidegd abbefdueand horizontally with the aimdrekrsodbsr271
transfer nmechanism (13), wherein the vertical track (3) is equipped
with a car drive system (7; 7.2) which @8nprises a flexible

supporting nmeans i,ch i s novabl e and stoppabl e al ong the 10
verti cal trac%na(tf%‘,@ §%lf“ﬁe el evator car (4) has a controllable

coupl i ng mechani sm (40) wi th which the elevator car can be coupled to
or decoupl ed fyom tne SURRRLLT 1y s%ﬂnﬁlitﬁh%aﬁé%széﬁe' RiLhat bheagar
transfer mechani sm |1§) conprisés a horizonta di spl acenent_uni t
(16) into whicttla Wekth capvepi dertaral il exonals) vartreelr hregk $aid
3”‘ d:a rail spi e gﬁl(iisg_hgg d heeed eva tOeratllfcgé faiéa)li 5§ h@nhpﬁoﬁﬁ%@haélly
i spl acenent uni ,_.the horizontal_ di acenent, uni eing able
to be positi on‘Ed_'Lk\ ﬁ:]féeajc"’}%ﬁ Cf‘in%ecra? h%?arfsffee%gd?eﬁgafjéﬂn Z(éBBi'e Mit:))
forns a secti arheof vétiei aeel t kratkguidde Fai bgiEpedndithe sl eyat drivar

4) has a bra an s ok shs I
gezmorari o e%%ﬁ; {Hh, m (20) m.&}? WhiEh gé;g gl %\1@&951@3rsu%@t%ﬁg§ng

e guide rail piece ( ~integrated i
hori zontal = di Sjdendht ufiich 16§, mmyabie elFEPRPEPI 8y A s the
cl ai med i nocl ajgptli.cachategdier i(3¢d idhd hahet ke heake neohanksmu=20)a

can be activated and,cgh.be. Jgactly ahednly; ,C k) O W IBEaM SN A2
elevator car can be coupled to or decoupled from. the
supporting - means, characterized in that the car
transfer mechanism (12) 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) in the horizontal displacement
unit (16), the horizontal displacement unit being able

" to be poéitioned 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) integrated 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 contrel
mechanism.

30 _

- 3. -The elevator system as c¢laimed in c¢laim 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 claim 2,

characterized 1in that the brake mechanism (20) also

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



3. -The el evator systemcharacterized in that the serves as a catch
brake for 35 4. The el evator system characterized in that the - 27 -
5. The el evator systemas clainmed in one of the preceding clains,
-characterized in that said el evator system conprises two or nore

vertical trackg t$domidebhe el evator car (4) is di sphageahlg, peimgen
said 5 vertical tracks with the aid of the car transfer nechani sm

(13). 6. The elevator systemas claimed’in one of the preceding
“cl ai ns, characterlzgd in that the vertical tcg tracks (3) are rranged

of fset with re&spect?fo TRt heFYFEPEI 13 Cdad™edr I °CL1PLoftR
el evator car (4ecedand cdmiwal | deviangeaiecad dnortl(a]:O)saldi e]'éleator

el evator system, @gﬁlclcad < Qe 0%, thg.d5,RLe¢8ady ng %(:% (3) ,and

- characterized n that t horl zont al ™~ di splacement unit
car transfer ﬁ@@haﬁi@ﬁﬂqg) g dilgpl aééabqi?esﬁlﬁﬂﬁgahi@rl @@ﬁwafengw%

(14, 15) whi ckeaigcalr apgeekpanaldel che aagar ywl lcRavicag aceahis€oor
(10) in a part of an el g¥$i/or shaft which is not 20 taken up by the

vertical ly and“fofP28MHt nmovi ng el evator car. 8. The el evator
~systemas clainmed in one of the preceding clains, characteri zed in

~that the elevator %oora% %%?&and tgg gﬁrﬁycog@g%ggs % vall So

each having a car al trac are arran ed
of fset with r&¥pgeeging @é@ﬁrr@tfheq*haanaqtlegﬁtzedng%stbatséﬂw CAPT Wetd

30 9. The @beva&aeksys(caam @ﬁeclaa_uraﬁgean dzrf%etaf Wiheh p&@@ﬁéb@g tel abdmn
characteri zed itg t hat tjgr IS a pl ura y &I car ttransf ngachanl sns
(13) which ar 8&FFaRGEa ORI diPr & &7F 1"EW W Qi3 nahns “Fhat® he
guide rail pidées agy MIGbaJaJr éiadviggrated doot h€l@5 hori zont al

di spl acenent units (16) thereof can form di spl aceabl e end sections or

internedi ate sections of_ vertical guide rails (5) of two or nore
vertical tracKs (3?he elevator syStem as claimed in one of the

15 preceding claimg, characterized in that the horizontal
displacement unit (16) of the car transfer mechanism
{13} is 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 vertically and horizontally moving

elevator car.

8. The elevator system as claimed in one of the
preceding c<¢laims, characterized 1in 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 offzet with respect to each other at zright-

angles to said car walls.

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



- 28 - 10. The elevator systemas clainmed in one of the preceding
clainms, characterized in that the supporting neans (8) and the
coupling nechanismare designed in 5 such a manner that the el evator
car (4) and the supporting neans are coupled by neans of interl ocking
engagenent . ¥ 2d¢e/ogkerat or system as clained in eoee/sf2adsgod 71
precedi ng clains, characterized in thqtzghg supporting neans and the
coupling nmechani sm (40) are designed in“such a manner that the

el evator car (4) and the supporting neans (8) are coupled by neans of
frictional engagenent. 15 12. The elevator systemas clained in one
of the pr ecediqrﬁ’g cFaPmse ! ¥fRlrdct G¥SEER i3S t KA TRE diveP§ sCém P
7.2) conprisepracenig wiiatimg43rhartbrarspeedigophael Labl eugbeeting

notor, the electric tor 20 driving.a_driving pulle 41) acting. on
The suppor t1 ngeBns Hr S 0P ng SRt POW R s e Pl 1S

di aneter of | essht han 1@Gnemm Praf ertdlel yedbéviess tdmn 8@ meangs tide

The el evator sy Lo 25 CH%%E%défé(%Bhﬁﬁeér§$F¥é§§Qi89 GrREMB ocking
characterized in"that ?he drive system (7; 2) conprises two

fl exi bl e supp&ERAEERBANSs (8) arranged paraliel. 30 14. The el evator
system.as clained in one of the preceding clainms, characterized in

that the drive.system (7;_ 7..2). cqonmprises_an upper .and_a | ower .driyve
unit (43) mhicl'caﬁgﬁe %%ﬁﬁ?%ﬁﬁeéggﬁamréaﬁléﬁéﬁmggncﬁ?oﬁgﬁélﬁfan%he
jointly agPb omrelceddons olainse Zbarapporiieny heahbaf gihef subpodrive

system - 29 e -3UPREIE I NBERS1 (B cida A | Ve )systemiédigred)ih S

or are designed as a wire cabltﬁj,r fllat belt, V-ribbed belt or toothed

belt. 5 16. TI¥CH efat BRNESSt dfitls &F&i nBUSTAEShe T t Hé ) pr EBEdI Ny®

cl ai ms, charactiepozedngnmébas (de sowptdund ate tlyameams( 4d) fadti hgndy

means of frictk%gggﬁgﬂgagenent conprises a cl anping device (45) which
; X

i s movabl e out” € région of the supporting neans (8) in order to

10 permitla horizontal transfer of the elevator car (4).
12. The elevator system as claimed in one of the

preceding claims, characterized in that the drive
gsystem (7; 7.2) comprises a drive unit (43) with a
speed-contrcllable 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 lesgs than 100 mm, preferably of less than

. 80 rmmm,

25 13. The elevator system as claimed in one of the
preceding c¢laimg, characterized in that the drive
system (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 1in that the drive
system (7; 7.2) comprises an upper and a lower drive
unit (43) which can be controlled and regulated
synchronously and jointly act on the one or more

35 supporting means (8) of the drive system.

15. The elevator system as claimed in one of the

préceding claims, characterized in that the one or more



17. The el evator systemas clained in one of the preceding clains,
characterized in that the drive system (7; 7.2) operates w thout a
counterweight. 15 18. The el evator systemas clained in one of the
precedi ng clains, characterized in that the drive system (7; 7.2)

conprises a dghVeodHs@vhasor which, during a downwar gokfhdde@b /8271
el evator car (4), feeds 20 the energy generated into the nmains or

stores said energy in a capacitor or an?8ccunul ator. 19. The
el evator systemas clained in e of the preceding clains ,
char act eri zed SURPPRELPG V&7 1T cggfr5 ?Sg ttrhé’clg?-’(lg)e Fé’sgﬁiﬂi bped’ vkt S veF or
nore drive systrenslegignéd2nsabr angedcphital | élat obedch vthiésbasd hdiat
two or nore-elgva 8Eh§§r1§?ft4) can nove sinultaneously al ong said

e

. O / .
vertical track, t el evator cars having two or nore controll able

coupling mechani snms (40) with which 30 the el evator cars can be

coupl ed tosa separahel Ye it | abkeedriae eYgtgen(7in 704k PEESEd Y
assigned thereto. .20. The el evator stem gs cl ai ggd in one of_ the

35 preceding @FﬁFﬁE}n%hfaﬁl&f“@ri z‘g%f‘?arsi;/ttelﬁlze cdtetBREl NG t FOELUIt e

encodi ng i s ameahgetlsal ¢4y aaceing dat de=ack of3)frieatchnel evagayewart

format on. VB 50487 6965 TR B 0BG B8, 37 g hi, A e RES
position of tRE ébevaesiorarct rdin tHPRBddngcaeansy ($eand) gfrder to .

- det ect or s1f Ungkir-ant Ng hdr BzrAH18GaheeermBAneie & Ahtokheae! euat or
i systemas cl ained in one of the preceding clains, characterized in

that a rotary sensor is attached to the elevator car and is driven by
a friction whéél r@ht¢i ngleatedng t bgsvemt iscal claiidedr ail ©he orfaltdeg a

- guide rail seglbeag{ls) Eiaﬁué‘,or'&%‘Ha%lce}gzgasphﬁce?ﬁﬂ uphd  (d8)ve
~the rotary sensor supplying information about the present traveling
" speed to a nDRAYEBEM g'g e SRSFREEF Wishewt & QWERdsintélai m 21,
15 characigerized in that the nonitor redundantly nonitors the _
traveling speﬁg an,g%or t-he present @ccel er at'hon oé the el gvalor .car

" (4) with referéence o t%l(aeﬂﬁanfoérr mat fon t ransm tted bylr% he"Fot ary
sensor and al pgepgdhranscbiigont idwourstdiritedentinat tlont of thde driareel
path 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 in a capacitor or an accumulator.

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

reading mechanism which continucusly reads information



20 determned fromthe position information and, if it is detected
that a speed Iimt or acceleration limt is being exceeded, activates
the control |l abl e brake nechani sm (20) as a catch brake. 25 23. A

nmet hod for operating an elevator .system in particular as claned in
one of the preceding clains, in which at | east one elevator car (4)
I's nmoved along a vertical track (3) conprising a vertical guide rai
(5) and is di spkacedstorezpntal ly with the aid of azecayeldobyadher
mechani sm (13), wherein a controllablq_ggypling mechani sm (40) is
used to couple the elevator car (4) to to decoupl e said el evator

car froma flexihhg W%ééﬂaoﬂe%ﬁ 1) &;?v%tggr c%][r'e\é%gﬁyscth%m e

7.2), which supporting neans i1 s npvabl e and st oppa 35 along the
vertical track $%® dRar@ e iSfe FSURCERAE, TRBFE I M50riy ght @Pritact -

di spl acenent, theechewator car (4) is noved onto a guide rail piece
(18) which is integrated in a horizontal displacenent unit (16) of -
31 - the car_transfer mechanism (13) and, in _a transfer position_ of
the horizonttal di-spfFaenerftVadinrt $UEE™ f 8F mS 1R iN6E zbht ey of the

di spl aceabl e sentdceiing theimer tdhaahcget deed din tha)y ef r&t’fxﬁ@éﬂsﬁ)@'
track (3), the H e r ' . X means a e
mechani(sZn (20) l%_t%%%%ﬁﬁhg%t g@t_ %gfgﬂgt%%i g%rrgﬁi pl%ec%%("fé} bgl? =
integrated in tHéchéPRzonesl drdpiagemtptgulhe (VEGFical guide rail

(5) or along a guide rail section {18) of a horizontal

10 displacement unit (16), the rotary sensor supplying
information about the present traveling speed to a
monitor.

22. The elevator system as c¢laimed in claim 21,
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 i:y 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 is
.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) i1s moved along a
vertical track (3) comprising a vertical guide rail (5)
and 1is displaced horizontally with the aid of a car

30 transfer mechanism {13}, wherein a contreollable
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 is movable and stoppable

35 along the vertical track (3), characterized in that,
for the horizontal displacement, the elevator car (4)
is moved onto a guide rail piece (18) which is
integrated in a horizontal displacement unit (16) of
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the car transfer mechanism (13} and, in a transfer
position of the horizontal displacement wunit (16),
forms a horizontally displaceable section of the
vertical guide rail (5) of the wvertical track (3), the
elevator car (4) being fixed, by means of a Dbrake
mechanism {20) attached thereto, t¢ the guide rail
piece (18) integrated in the horizontal displacement

unit (16).



