| P 1536 1 El evator Installation with Individually Mvable El evator Cars and
Met hod for Operating such an Elevator Installation The invention relates to
el evator i nspalbations with a 5 plurality of individually novabl e el evator
cars and a nethod of operating such elevator cars. Every el evator
installation occupies a certain proportion of the space in a building which
depends on the anmount of 10 traffic. The greater the amount of traffic, and
t he higher the building, the nore space the elevator installation needs in
rel ati on toElbeatsabinssHliaceoar gathnehdisabhallgumbaaplar glkevakorhe
bui |l di ng. The performance of an_ elevator installation can_be expressed as
its so-calIEﬁrQSaﬂgnHFFH@dcgﬁacpPﬁFa?HEQhéﬁﬂpiﬁ@ Edpxatey TRgitedtl@siRdw nany
persons can be transported per mnute in an office building when the anount
of traffic is high, for exanple at the start of a working day. 20 It is of
great inter&se tovanhianzeelpbespheecleyarpredibygtadhacionst oitihngt al | ati on.

There are v ih?&fiﬁ?tP?dﬁn8§vgﬁﬁgi&ggm803b9§eE?EbﬁgognESrstQ%% gnly one

el evator car 1n one elevator holstway, o 5 arrangi ng Several parall el

el evat or hoinsthagsobf caaraténgt enchinsl avhbbronarand of el evator cars
transferring fromone el evator hoistway into another elevator hoistway. It
is a disadvantage of the known elevators with several 30 el evator hoi stways
t hat changi Agehypi sl@mysonechanatabkyonsoceepyecsoapkextand pmropemy icases

Randi i ng caBhcifs TEAFFt fed. Dot 1538 3Er Bt e HE Elr Be R parEHPCaBpl Lcat i on
whi ch vies pubhfshed ThadgretbernuhbeambBnt366748aAZian aheavaher higskal | ation
has the building, the more space the elevator installation

needs in relation to the usable surface area (net usable

surface area) of the building. The performance of an

elevator installation can be expressed as its so-called

15 handling capacity. The handling capacity indicates how many
persons can be transported per minute in an office building

when the amount of traffic is high, for example at the

start of a working day.

20 It i1s of great interest to minimize the space required by

an elevator installation.

There are various methods cof readying and operating more

than only one elevator car in one elevator hoistway, of
25 arranging several parallel elevator hoistways of an

elevator installation, and of elevator cars transferring

from one elevator hoistway into another elevator hoistway.

It is a disadvantage of the known elevators with several
30 elevator hoistways that changing hoistways mechanically is

very complex and in many cases proceeds only slowly.

Consequently, when the amount of traffic is high, the

handling capacity is limited.



beconme known havi ng several elevator cars which have an autononous |inear
drive on the car that nakes it possible 5 for the elevator cars to nove

i ndependentiy im3@ vertical direction ip the elevator hoi stways. The

el evator cars are so nmade that a horizontal novement can also be reliably
executed. 10 Conventional elevator installations are known which, for the
pur pose of increasing the handling capacity, are equipped with a so-called
doubl e-deck car. A double-deck <car is an elevator car with two passenger
conpar t ment Broar tlafgedropeanbpaechbeappbétat Sunhwhidhulbbe- debk igaedcan, 15

when it stops,at boardi n n e elevator installation, be
| oaded/ unl oXRT" s¥ I?%ﬁ%%gség f?ghgﬁabASf?Bo? ?V%§OFhF§SE€gE§FlPﬁehﬁﬁndling
capaci ty i spshanl ynowiphavetg kleweyel, elévhasrbesenewnppar gatet Rat a net hod

wi t h doubl e-deck cars al so brings di sadvant ages. Such 20 di sadvant ages are
that such aRUEPRVEPYF {#3€AF| 9Fi¥R €BnkBE CBE HBRFoPRHCFI dki BP§SBEESuse t he

entire doubferderk &B&vabyst calvays RevADYRdef¥8Acht19Nkyu 8 $EBkhcal
transportation capacity is necessary, and that both car decks nust

interrupt t®eTecEiabelnitha phevahesdsolstyayandEhat eAeY8tPFoERTFORTE

passengers of ONge CahadegknoFULbhEL MOnEvehbs: dhatanss Betweenabhe decks of
t he doubl e-deck car nust take account of the distance between thé floors. In

many cases,eXe@eteldst ance between the individual floors is not equal, which
requi res conpl ex nmeasures on the doubl e-deck car. 30 It is a disadvantage of
t he known el evator installations wth several elevator cars traveling in one
hoi st way t haenveheicnahspbevatoonivapatiayioss| anet kdohy whiehat feely snal
stap nit_of tinme. The

number of eéﬁ%g%ﬁ% 8@&50969§£££291f§0gh8 H?E&lln caBstitl fade LT
maxi mum achi ev P RUmber of ~cars 3 eparting p%r GRFE oY "t e is limited
inter alia dyuiteed with a so-called double-deck car. A double-deck

car is an elevator car with two passenger compartments

arranged one above the other. Such a double-deck car can,

15 when it stops at a boarding zone of the elevator
installation, be loaded/unloaded simultaneously from two
floors. By this means, the handling capacity is sharply
improved. However, it has become apparent that a method
with double-deck cars also brings disadvantages. Such

20 disadvantages are that such an elevator installation cannot
be deployed flexibly because the entire double-deck car
must always be moved even if only a small transportation
capacity is necessary, and that both car decks must
interrupt their travel if a halt needs to be made at a

25 floor for passengers of one car deck. Furthermore, the
distance between the decks of the double-deck car must take
account of the distance between the floors. In many cases,
the distance between the individual floors is not equal,
which requires complex measures on the double-deck car.

30 It is a disadvantage of the known elevator installations
with several elevator cars traveling in one hoistway that
the transportation capacity is limited by a relatively
small number of elevator cars departing from a main stop
per unit of time. The maximum achievable number of cars

35 departing per unit of time is limited inter alia by the



| P 1536 3 time needed for opening and closing the doors and for allow ng the
passengers to exit and board the elevator car. 1In view of the known
arrangenmentBPi153& a purpose of the 5 pragsent invention to nake avail able an
el evator installation and a correspondi ng net hod which reduce or conpletely
avoi d the di sadvantages of the state of the art. A particular purpose of the
invention is to nake avail able 10 an elevator installation and correspondi ng
met hod in which the handling capacity in relation to a unit of area or

vol unme of atbméIm&é@pasf@fg@penihgnamﬂthl&@ﬂmg ﬁEéhddSrs aha porpose is
fulfilled #he ch acterrstrcs of hargcteristics of

ain% 5 $
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invention are defined by the dependent clainms 2 to 7, and advant ageous

further enbodi nents of the el evator 20 installation accordrng to the
i nventi on by? tikWeplntehit kNRYVAI AELNIENIALS The 1RVRNPHBRCPE BhsElSon the

fact that tﬁ@éé&ﬁ@efﬁv@ﬁtléﬁaﬂbn@aﬁ@daﬂﬂipéﬂl@9a§|6Yéﬁ9£o§ar5 which in
itself is 25 relatively tinme-consum ng, can take place in such manner that

at | east twnetalddotora2Rd cancpeEr¢oReRd] G| Baskednwhéchorefuss or

si mul t aneouslyp1 e iPeavEIE Eh@ﬁdlgéééénéé éébbf'EMe of sreadyi pgeand: movi ng
the el evator cars |s made possible in that a plurality of elevator cars is

enpl oyed mhlch are 30 or can be, individually driven, and can therefore nove

in the ele t 8sé”9fpéﬂgefﬁv8$%féﬁh QtPSV g@QEEEBTé'
be ere e

i ncrease |n t capacity can I eved by Ing two or nore
el evat ap hcmsumhy@atﬁﬁ mh$t@lh$tuﬂn3@mdra¢ryese@adangdmaphadd1anwhﬂohnmard | P
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volume of a building is higher than with known methods.

The purpose is fulfilled by the characteristics of Claim 1

15 and by the characteristics of Claim 8.

Advantageous further embodiments of the method according to
the invention are defined by the dependent claims 2 to 7,
and advantageous further embodiments of the elevator

20 1installation according to the invention by the dependent

claims 9 to 14.

The invention is based on the fact that the process of
loading and unloading elevator cars, which in itself is

25 relatively time-consuming, can take place in such manner
that at least two elevator cars can be loaded/unlcaded more
or less simultaneously. At the same time, great flexibility
of readying and moving the elevator cars is made possible
in that a plurality of elevator cars is employed which are,

30 or can be, individually driven, and can therefore move in

the elevator installation independent of each other.

An additicnal increase in the handling capacity can be
achieved by there being two or more elevator hoistways

35 which allow spatially separated upward and downward



one el evator hoi stway which is operated as a two-way hoistway. 5 Foll ow ng
below, the invention is described in detail in relation to exenplary
enbodi ment stRntbdsy reference to the drawmngs. Shown are in Fig. 1 a

di agrammati cal cross-sectional side view of a 10 first elevator installation
according to the invention; Fig. 2 a diagramuatical cross-sectional side
view of a second elevator installation according to the 15 invention; Fig.
3 a diagrammatical cross-sectional side view of a third el evator

i nstal | ati aascatdi off tloetdbevanventaos; 120t&ad. off ahdragbatmgt baal
cross-sectional side view of a fourtﬁ elevator _installation according to the
Cnvention; 5 FEEVEEE diabT Ak VOArT ot DsEOSeRETanar & HEOUNEW of & fifth
el evator inséadtwdy on according to the invention. A first enbodi ment of the
invention is described by 30 reference to Fig. 1. An elevator installation 20
is shown in diagrammatical cross section fromone side. The el evator

install ati ofoPlowONPrvbSesw At theashveneiveriscabseleyaloin Retsinaynll. 1. In
t he enbodi nent of the inventjon shown, there are n=3 vertical elevator

hoi st ways 19€42tHan oto sggemrlany segppdhgentadpae ey FBL8REACHt her Enfhe
vertical elegvaldigdP d886nSahei shways 11.1, 11.2, and 11.3 can, but need not,
be spatially separated fromeach other. A total of five floors 13.1 - 13.5
are served. In the elevator hoistways 11.1,

Fig. 1 a diagrammatical cross-sectional side view of a
10 first elevator installation according to the

invention:

Fig. 2 a diagrammatical cross-sectional side view of a
second elevator installation acceording to the

15 invention;

Fig. 3 a diagrammatical cross-sectional side view cof a
third elevator installation acceording to the
invention;

20

Fig. 4 a diagrammatical cross-secticnal side view of a

fourth elevator installation according to the

invention;

25 Fig. 5 a diagrammatical cross-sectional side view of a
fifth elevator installation according to the

invention.

A first embodiment of the invention is described by

30 reference to Fig. 1. An elevator ingtallation 20 is shown
in diagrammatical cross section from one side. The elevator
installation 20 comprises at least one vertical elevator
hoistway 11.1. In the embodiment of the invention shown,
there are n=3 vertical elevator hoistways 11.1, 11.2, and

35 11.3 arranged adjacent tc each other. The vertical elevator



11.2, and 11.3 are several individually novable elevator 5 cars 16.1 - 16.8.
In the exanple shown, there is at |east one transfer zone 12.1 in the area
beneath a bbAardHg zone 17.1 which all ows novenent of the elevator cars 16.1
- 16.8 between the el evator hoistways 11.1, 11.2, and 11.3. The boarding
zone 17.1 in the present exenplary enbodinent is 10 regarded as conpri sing
the entrance areas of the two lowest floors 13.1, 13.2. The boarding zone
17.1 can, for exanple, also be positioned in a nain stop, a nmain entrance,

or a nmin hobbfyways thel exadhpke shdwhl- 8 hear, abet pnesénnobn bevery fl oor

doors whi ch, fﬁ‘a‘[&éﬁfg %@ggﬁa%&hf}é‘m &h &h%?e ﬂ:%&@é%;‘% %2%’”{&}1%8%3 are

two el evator  cars e boardi ng zone
correspondi hy. doork3 19.dre adrﬁe@relnpehe Ebevatapl hoisywavbeldpén doors are

SO o3 F0 AEEOLEI D0 L0 LG LRYeLLOD: abher | WoGLEYE! 91 68ES, 16, 5 and
16.6 form a enborar ti-deCk arrangenen he™ purpoSe o acceleratlng
t he prOGESSCmfslbadﬂng/ual&adIngtheCBnamplelgho@he phesenuseaanméasts a

t doubl e-d 5 Th I t II t 20
be. Oper &t ecods CTORTETE *PRC Clel ol nBl TGP BRANPFE & PRACLOR AP hi gher

requi rement1f or wmmp@II@hsomvémnel@ﬂawé @Béﬁatd\ﬁ 5ar§-.616 can be.pude
avai l abl e S|nultaneousl%}|n t he 30 boardlng}zone 17.1 of .the el evator

hoi stway 1109C¥efR Fheetd GYRCPHAPHEFIRYBatt ny: Ht-Fs pREf &tabreTP8r furt her

el evator cagSadfirly 3é6nd i9.Deinhehd %E@gantnei@ﬂpléﬁﬂséﬁboaQﬂéniz ig. Every
time elevator 35 cars have departed fromthe boarding zone 17.1, elevator IP

1536 6 1far steVEIeDH 2D @@ﬁ%&%mﬂeﬁhel ANE AROGR eAPFAFyCENbBEI REAt Lowest

floors 13.1, 13.2. The boarding zone 17.1 can, for example,
also be positioned in a main stop, a main entrance, or a
main lobby. In the example shown, there are present on
every floor doors which are referenced with 14. Just at the

15 instant shown, there are two elevator cars 16.5 and 16.6 in
the boarding zone 17.1, and the corresponding doors 14.1,
14.2 are open. For simplicity, the open dcors are shown
black.

20 According to the invention, the two elevator cars 16.5 and
16.6 form a temporary multi-deck arrangement for the
purpose of accelerating the process of loading/unloading.
Concretely, the present example is a temporary double-deck
arrangement.

25
The elevator installation 20 can ncow be operated as
follows: In case of need, for example at times with a
higher requirement for transportation, two elevator cars
16.5, 16.6 can be made available simultaneously in the

30 boarding zone 17.1 of the elevator hoistway 11.1 for

immediate loading/unloading.

It is preferable for further elevator cars 16.7, 16.8 to be
held ready in the transfer zcone 12.1. Every time elevator

35 cars have departed from the boarding zone 17.1, elevator



shown, an elevator car 16.4 has started the upward journey in an el evator

hoi stway 11.3, and the elevator car 16.7 is noving up fromthe transfer zone
12.1 to reptRces36. The 5 el evator car 16.8 noves up into an area of the
transfer zone 12.1 which is situated beneath the el evator hoistway 11.1. A
further elevator car 16.3 is in the elevator hoistway 11.1 traveling
upwards, and an elevator car 16.2 1is in the elevator hoistway 11.2 traveling
downwards. The 10 el evator car 16.1 is just executing a change of hoistway in
a transfer zene dévd.ugheotrapshee zhees 1. thelbxdmplargoctdsodgmedtt hat the

el evator cars can be ed _horizontall ndi vi dual.| 15 t th T
allgm/hor|z%ﬁ?%?'n%@e%g%YaF85e%%Er&gtﬁgpés égéFg?grgﬁ?yUBWaFgg EUSﬁéYtrgnsfer

zone whose hei ghtelsvsbordesi goedyt hat 31 wanel eMat el e¢acsri Rag tenNpoRary
doubl e-deck arran en?nt cag be nnvgd which |leads to a_further _acceleration
of the chan§8VHRIndp sthay, “BEpetPRPFGIsFARE 20  LhECeF&RARGE darsTRBved in

tenpor ary deublgréeckaralsapoaseat GpnNiReol gaested bAt ehantebavater hoi stway
11.1 together and there made ready. Should two or nore elevator cars forma

t enporary n#PRE- 1%51d%EkC§r%ﬁn§éﬁﬁﬁFedl?eﬂgaFﬁpBP?aﬁ%eYﬁéPrmﬁ@ﬁSEH?M el evat or

cars are beig moyegyrtherfbistafbrt BErt v ¢l uatorefarsiedfesytravels to a
first destination floor that |ies above a second destination floor which is

travel ed toh@yst%@ySbbohdtr@velh@gtupwer@sat@ndcanselevetprncgrhéﬁ .@ords, the
first 30 e'fgaiﬁrtﬁéreﬂﬁvgtéfaﬂs §t@ag # chr %§1H§ 88w§§a?55[6§ﬁé as
veled byt

great as t he di stance that nust beée tr econd el evator car 16.6.
It is dloso ¢hportentcap efslres fhat ekechtinyg el ebahge odr hdésbwapves j ust
as fast as éh@raggggpdzgﬁgv§g9£ car 16.6 to avoid collisions. 35

The transfer zones 12.1, 15.1 are so designed that the
elevator cars can be moved horizontally individually or

15 together. To allow horizontal movement together, there is
preferably at least one transfer zone whose height is so
designed that two elevator cars in a temporary double-deck
arrangement can be moved, which leads to a further
acceleration of the change of hoistway, especially since

20 the elevator cars moved in temporary double-deck
arrangement can be inserted into an elevator hoistway 11.1

together and there made ready.

Should two or more elevator cars form a temporary multi-

25 deck arrangement, it is important that when both elevator
cars are being moved, the first of the two elevator cars
16.5 travels to a first destination floor that lies above a
second destination floor which is traveled to by the second
of the two elevator cars 16.6. In other words, the first

30 elevator car 16.5 travels a distance 16.5 which is at least
as great as the distance that must be traveled by the
second elevator car 16.6. It is also important to ensure
that the first elevator car 16.5 moves just as fast as the
gsecond elevator car 16.6 to aveid collisions.

35



| P 1536 7 An elevator installation with several individually driven elevator
cars working in doubl e-deck node could al so be operated in two-way node. In
this node ofPobed@tion, the elevator cafs always nove in the sane el evator
hoi stway, 5 both upwards and downwards. For such operation, no transfer zone
i s necessary. Through the use of a tenporary nulti-deck arrangenent, the
handl i ng capacity is substantially inproved without the 10 flexibility of the
el evator installation being inpaired. Advantageously, a tenporary nulti-deck
ar r angenentAn sehadetor eauyt ahéat anni wetbasederafuinémentiuhdl yt dansportati on
is expectegy n. [ d.requi o ransp tion |s
dotectod. e e R e b ASERERET 1 BB E T Bk e 2B EOREARTRE 58" 1o or
nor e eIevat@peratsd|nnt9wpewayymnﬁétiIdetklsamoéegeﬁenpecan1ah$othe ended
agai n at any, Lime and a 20, nhormal node_c be_o ted wt i vi dual

T o ol Lo 2N fo 21 Do 0R B *Ehe PEa BB BERL O BonBELELENS | o

the terms usethanewaledsnedd ndoenpaedssefFyr bethrepéuathen, enbodramstferof the

invention are di scussed 25 An el evator hoistway is defined as an area of a
bui I ding wAPRR T8 WeSFUF®EYfor vertical upward and/or downward movenents of
el evator cars. However, when interpreting the term'elevator hoistway', it

must be taken into aﬁcount 30 that a spatial_separation between the
i ndi vi dual EPERER ENRORSEWRY S oFeEHOE?EﬁaTB}tan?EKIéFF6H9P§eH5t 6BFfi gat ory.

The inventiggnddindecapabied 1o sheyphatibinshal hgtb08s Withouspahkal ly
separ ated or_unsepar ated el evator hoi stways. | P 1536 8 According to the

i nvent il0n, fhexdpelhivroEarhe gpbevator installation being impaired.

Advantageously, a temporary multi-deck arrangement is made
ready when an increased requirement for transportation is
expected or when an increased requirement for

15 transportation is detected.

It is an advantage of the invention that the readying of
two or more elevator cars in temporary multi-deck
arrangement can also be ended again at any time and a

20 normal mode can be operated with individual

loading/unloading and individually moving elevator cars.

Below, several of the terms used are defined more precisely
before further embodiments of the invention are discussed.
25
An elevator hoistway is defined as an area of a building
which is designed for vertical upward and/or downward
movements of elevator cars. However, when interpreting the
term 'elevator hoistway', it must be taken into account
30 that a spatial separation between the individual elevator
hoistways of an elevator installation is not obligatory.
The invention can be applied to elevator installations with

spatially separated or unseparated elevator hoistways.



i ndi vidual Iy novabl e. The individual novability can be realized by various
nmeans, and several ways of executing such elevator installations are known
fromthe stERel®i6the 5 art which can besused in association with the
invention. Should the elevator installation have nore than one el evator
hoi stway, it is advantageous if the elevator cars can be noved from one

el evator hoi stway into another 10 el evator hoistway. For this purpose, the
el evat or hoi stways and the el evator cars nmust be so executed that the

el evat or carsordimgidid i onet bnbenngonpvealk eelevaesti caksdarecti on can al so

be noved hori zont al ly, between. t he_el evator. hoi stways. . or_can_execute a
hori zont al H%%E%%%'aggyt%%yeb%%m %%%o%%&lﬁﬁd%@gom?%?b%g%gypﬁ?ﬁo g, there are
several exargdEszdd any theristateeafisf hendrsewbirah wal s 06t ekecdtsngssed in

detail here, the hori ¥y t, tial tot
mventi on. S, O T c-RHER bieE: SRR ArFAnyBal EROvERBaghe bEnBF S8

definedsas @r-bhoaittngcZONee hded henpsesepiatdeserwvpthophet hevegt@unad fl oor and
an additional floor above or below the ground floor are regarded as a
boardi ng zone because here, depending on the arrangenent of the entire

bui | di ng, asHSUPArEhE U BEYY BF 9ns L1 0LPCENn Ohaté ahbi-€ PhEMabhs. The boarding
zone can, however, also be |ocated in_the area of _one single floor, for

exanpl e a rdeVatep, el sevdy ent F ahte2dvanrtaoaans 1 bbbYe poS¥RBPY GRYA stairs

or noving valks,d eair D9 £Fom one @Pé@a@&%fﬁ&%t‘b%\/einﬁe gAQLher, or several
30 other, entrance level(s). In an elevator installation according to Fig. 1

it is, or elxepte hebalteryablerthatsfrempasyr ouhe ¢levatornbeigheans in
O L TR IR 0015 il gph iR ul4sstnd? Shal Lillalsecs nto

cars in addition to being movable in vertical direction can

also be moved horizontally between the elevator hoistways

or can execute a horizontal movement of their own accord.

15 Also for this purpose, there are several examples from the
state of the art which will not be discussed in detail
here, since the horizontal movement is not essential to the

invention.

20 Two or more entrance areas arranged above each other are
defined as a boarding zone. In the present description, the
ground floor and an additiocnal floor above or below the
ground floor are regarded as a becarding zone because here,
depending on the arrangement of the entire building, a

25 particularly high incidence of traffic prevails. The
boarding zone can, however, also be located in the area of
one single floor, for example a main stop, a main entrance,
or a main lobby, possibly with stairs or moving walks
leading from one main entrance level to another, or several

30 other, entrance level(s).

In an elevator installation according to Fig. 1 it is, for
example, conceivable that from a ground floor - not shown
in Fig. 1 - situated between floors 13.1 and 13.2 a first

35 stairway leads into a first floor 13.2 and there to an



el evator car 16.5 positioned in the elevator hoistway 11.1, and a second
stairway leads into a first basenent floor 13.1 to an elevator car 16.6
positioned Ik 1385 sane el evator hoistway 11.1. The respective floors
together are 5 defined within the neaning of the invention as a boarding
zone. A boarding zone can al so be arranged in another area of an elevator
installation, for exanple in the upper hoistway area. There can al so be
several boarding zones in one elevator installation. 10 The entrance areas
need not caElespomd ¢ar the. 5 | pos st ofnedein buhée dél’@vaitcbrilsoamsmazohtelvabl e

that |oadi ’ng{dm' O&dép tékean%%%’aié’a( d§a:{r?t<$f 3 { EOPOL AL ¥rnIHL £

arrangerrent AKes ace via rmerne Ioors ranps, or sucﬁﬁ ke. 15 The
ternms ' boarh n‘Jg tzoreel ea]r&jvattmarmmgw e&qbéssttmmecal ist t]a@pﬁqmeynonynousl y to
exit zones X Iev p vel Sel f- eV| the term'| oad
shall al so al caietuO ed Un %Y n]gf ﬁ ]%{’rers o ?%Ié ERAFTREF s37° 20

i ncl udGSGXIdeﬂiﬂ’rﬁaB w:ACrcm chi Hneg rh@artli’l&gldﬂf/etﬁtd: omvérln@lcdmr@@taoho@fdin@vel in

the indi VI dual eI vat or. hoi st ways nee t be deter Thr a
it o dopiitints IR GTS COrs Jo Syl i Dot Do Aoy Br SPASEST| SE70n wi t h

n=5 el evat a5f ml%w&@lanubﬁépla@mwféﬁdeiMM nih heh&oappags nore
el evator haqi stways are provided for upward travel_of the el evator cars than

for downwdt TR 2T Sonal YT BVEHR r@ls?thee HOURRRE db‘Pl%?F‘%W\%yéon?ﬁahnupwar d

hoi st ways aife pruiges: Hovweyeracide. i nvention 30 can al so be applied to
el evator installations which have a fixed allocation of upward and downward

hoi st wa{s. The inventi on is essentially independent of the position and
arrangementyif d/he-Hoas di Ak QRS D950 PN c P Spordde 0 the floors of the

building. It is also conceivable that loading/unloading the
elevator cars of a temporary multi-deck arrangement takes
place via intermediate floors, ramps, or suchlike.

15
The terms 'boarding zone' and 'boarding level' shall also
apply synonymously to exit zones and exit levels
respectively. Self-evidently, the term 'load' shall also
included unlcading. The term 'entrance area' shall also

20 include exit areas.

According to the invention, the direction of travel in the
individual elevator hoistways need not be determined.
Through a traffic-dependent elevator control system, an

25 elevator installation with n=5 elevator hoistways can be so
controlled that in the mornings more elevator hoistways are
provided for upward travel of the elevator cars than for
downward travel. Towards evening, more downward hoistways
than upward hoistways are provided. However, the invention

30 can also be applied to elevator installations which have a

fixed allocation of upward and downward hoistways.

The invention is essentially independent of the position
and arrangement of the boarding openings or doors. The

35 doors can lie in the plane of the drawing of figures 2 to 6



35 doors can lie in the plane of the drawing of figures 2 to 6 |F 1536 10 or
in an anot her plane perpendicular to the plane of the draw ng. The invention
can be enplIyeb3@rticul arly advantageously 5 when n ? 2 el evator hoi stways
are provided. Also advantageous is an elevator installation which has at

| east one transfer zone for horizontal novenent of the elevator cars. 10
The arrangenent and node of operation of an elevator 20 according to the
invention are represented in Fig. 2, only the fundanental el enents being
shown. The &t ematant answsheat | @l aod ROrsdodicihbsr =3 ehevalanehotstiays 11. 1,
11.2, and 11.3.. Here, too, five floors 13.1 - 13.5 are 15 served. Wthin the
el evator ho rsﬁ‘%ﬂ/%‘ 11.1 - 11.3 there are several individually novable

el evator cars 16.1 - 16.6 which are currently deployed. An elevator car 16.7

IS currentjlaﬁl not noving and therefore bl ocks.the e|evator _hoi stvv? 11.3
(marked wi tHS Y RRE Vhi G sPe s§RIbOPY AB) PRt et #hh%f 9 VaBRaIeaudly s
provided in, rea of; d P - tPS’é?? i é&%,- _an transfer zone
15.1 is@prov}?é(]gﬁi n t e‘%&c(% n}lﬁl% t éej%%ep r en%g%c% thiejsﬁoi stway which
all ows mwaienitafedire o4 caamtolecarsr 16ndtal 14t Vohevhibeh hae atl tzasor

hoi stways 11.1 - 11.3. 25 The. adviant ages %L the invention, are.described by

reference 10 atnr except%%rrl]%l ﬁors-irtlﬂléjtl%rrl]t i"&%v?”sleﬁl%d?%arf%% ‘Fi!ﬁe‘ﬁ:' °f2. In

t he exanpl ecatown, the el evator car 16.7 blocks the elevator hoistway 11. 3.
The traffic nmust therefore, under 30 the influence of a suitable elevator
control system be handled in the two remaining el evator hoistways 11.1,
11. 2. 1T%he ®ievatendehst twaynd Indd S es ¥ eSpasa tpyar of asd éhevator 20

according to the invention are represented in Fig. 2, only
the fundamental elements being shown. The elevator
ingtallation 20 shown has n=3 elevator hoistways 11.1,
11.2, and 11.3. Here, too, five floors 13.1 - 13.5 are

15 served. Within the elevator hoistways 11.1 - 11.3 there are
gseveral individually movable elevator cars 16.1 — 16.6
which are currently deployed. An elevator car 16.7 is
currently not moving and therefore blocks the elevator
hoistway 11.3 (marked with the 'No vehicles' symbol 18). A

20 transfer zone 12.1 is provided in the area of the lower
boarding zone 17.1 and a transfer zone 15.1 is provided in
the vicinity of the upper end of the hoistway which allows
movement of the elevator cars 16.1 - 16.7 between the
elevator heistways 11.1 - 11.3.

25
The advantages of the invention are described by reference
toc an (exceptional) situation which is indicated in Fig. 2.
In the example shown, the elevator car 16.7 blocks the
elevator hoistway 11.3. The traffic must therefore, under

30 the influence of a suitable elevator control system, be
handled in the two remaining elevator hoistways 11.1, 11.2.
The elevator hoistway 11.1 serves as upward and the
elevator hoistway 11.2 as downward hoistway. SO as to be

able gtill to provide sufficient handling capacity, a



el evator hoistway 11.2 as downward hoistway. So as to be able still to
provi de sufficient handling capacity, a IP 1536 11 tenporary nulti-deck
arrangenentI® slgdfrposed of the elevatorllcars 16.5 and 16.6 in the boarding
zone 17.1. Tenporarily, the floors 13.1 and 13.3, which are situated
directly above each other, serve as boarding zone 17.1. 5 This can be

i ndi cated by corresponding signalization in the area of the entrance
openings 14.1, 14.2. As soon as the elevator cars 16.5 and 16.6 have |left the
boar di ng zdnmmkhamytmmﬂmdeda¢branaangﬁménunyescumpbaed bheth&0 position

whi ch was preyviou i%xﬁgggrféeg ngtfg gl ey gr gga 6.5 A shggt time after,

the el evat or caf W hove iAto t |on9mﬁocﬁ was fornerly
occupi ed byTémﬁbr£¢ENptotheafld@rﬁ 1151Aam@r1he3 shithaarenboduaead is
expl ai ned by. ref i 3, but this figu i scussed
ere 1ot Nt ESTOHE SRR P PERSTE S TRt br VR ERS 9 §APEsL The el vat or
instal |l @t iorh29 dwas Bdreed ot &vad opy hedbsteeysndind sigddlBzadibangadcHader
floor 13.1 are two transfer zones 20 12.1 and 12.2. A further transfer zone

i s situat ed®ER (e TRt ]é%%lc%fo?%lﬁ%?s}%va%/ The? eI evator hoistway 11.3 is
again bl ocked (marked with the 'No vehicles' synbol 18). Two el evator cars
16.5 and 16.6 are ready for_|oading/unloading. Two further elevator cars 16.4

and 16.8 ﬂ?%ﬁ???ﬂﬂﬁrﬁﬁ?uﬁl%%%?%?l?aﬁ%dkﬁ $ en@| b9 af ohalsi sefaythe. 1 so as

to be abl e goarPMey Upo@s Wi £KI ¥h@SePOSSt bl ecAFt 86 .4 hgovekeypt Pht6af e 16. 5,
16. 6 have departed upward ei t her i ndividual l'y or in doubl e-deck arrangenent.

Wth tRls RefddleitichevasoPerelaedty cagsinsed Rridthe. slewatarreaty 30 be
brought intf a Myidigstp @ﬂ%étaf)@elso Be 101 &CLELETBLE TBVENG; YP- nIhE transter

zones 12.1, 12.2 are preferably so
up into the position which was formerly occupied by the

elevator car 16.6.

15 A further, similar embodiment is explained by reference to
Fig. 3, but this figure will only be discussed here to the
extent that it differs from the previous figures. The
elevator installation 20 has three elevator hoistways 11.1
-~ 11.3. Arranged under floor 13.1 are two transfer zones

20 12.1 and 12.2. A further transfer zone is situated at the
upper end of the hoistway. The elevator hoistway 11.3 is
again blocked (marked with the 'No vehicles' symbol 18).
Two elevator cars 16.5 and 16.6 are ready for
loading/unloading. Two further elevator cars 16.4 and 16.8

25 are moving horizontally under the elevator hoistway 11.1 so
as to be able to move up as quickly as possible after the
elevator cars 16.5, 16.6 have departed upward either
individually or in double-deck arrangement. With this
embodiment, the two elevator cars 16.4 and 16.8 can already

30 be brought into a moving-up position so as to accelerate
moving up. The transfer zones 12.1, 12.2 are preferably so
designed that bringing into the vertical elevator hoistway
11.1 takes place guickly. For this purpose, a special

mechanical device can be provided which raises the two



designed that bringing into the vertical elevator hoistway 11.1 takes place
qui ckly. For this purpose, a special nechanical device can be provided which
rai ses the 1mo1%%5 1536 12 el evator cars 1b6.4 and 16.8 fromthe novi ng-up
position and transfers theminto the elevator hoistway 11.1. It is
preferable for the enbodi nent shown in Fig. 3 to be 5 so designed that two
el evator cars can be noved together horizontally into the nulti-deck
arrangenent, which leads to a further increase in the handling capacity. A
further, sieldaatenbosieent.tsapdplal 8efirby teéementagtap pOskEtdgondanbBut this
figure wll_only be discussed here to the tent that it differs fromthe
previous figttedicTheNel et %rg%%s?g?YgE?5ﬁ§%bSéﬁ%Yniﬁai'three el evat or

hoi stways 11.1 - 11.3. The floors 13.1, 13.2 serve both as transfer zones

and as boarding zones 17.1. The elevator cars 16.7, 15 16.8 are_already in a
nmovi ng- up pﬂ%'??d%?e %b%ﬁbgéfnﬁﬁ? erROGIPERE (FAPYY dBvAAPagéohS &ﬁen t here

i's insufsficé@ndestpacs® R4t OBRoO0E1EVEEOET 388 EFak OPESMBREQr tbhetakevat or
hoi st ways. The,ch%%%{ng mechani smi s advant ageously so designed that a
faster changRrbfoRtRLEY eiRAEGr tRar8utFbnile e 20TABIERGEp WBAFRI dR2ffto t he

el evator hoistyayuddndri sncPOssLbig. tEsSPegh@l i NgPeshgeieg.is a variant in
which the two elevator cars in the nulti-deck arrangenent can be noved

horizontally together. 25 In Fig. 5 an elevator installation 20 is shown

which is exegutessN SIM1AF BRHBEImER:  N3ledB Kl Bed3py FilrePeRBEVES 1O
expl ain the node of operation of an elevator Tinstallation according to the

i nvent ilédn iFian endpyenelyis sfigare oni{evariint benddbscuhseduhbdengd. tThe two
R s o e
elevator installation 20 again has three elevator hoistways
11.1 - 11.3. The floors 13.1, 13.2 serve both as transfer
zoneg and as beoarding zones 17.1. The elevator cars 16.7,
15 16.8 are already in a moving-up posgition. This embodiment
is particularly advantageous when there is insufficient
space for one or more transfer zones under the elevator
hoistways. The changing mechanism is advantageously so
designed that a faster change of the elevator cars from the
20 moving-up position into the elevator hoistway 11.1 is
possible. Especially preferred is a variant in which the

two elevator cars in the multi-deck arrangement can be

moved horizontally together.

25 In Fig. 5 an elevator installation 20 is shown which is
executed in similar manner to that in Fig. 3. Fig. 5 serves
to explain the mode of operation of an elevator
installation according tc the invention in an emergency
situation (evacuation of the building). The two outer

30 elevator hoistways 11.1 and 11.3 are used as downward
hoistways, and the middle elevator hoistway 11.2 serves as
upward hoistway. The elevator installation 20 according to
Fig. 5 has an elevator control system which coordinates the
individual operaticns that are necessary in such an

35 emergency situation. To increase the handling capacity for



upward hoi stway. The elevator installation 20 according to Fig. 5 has an

el evator control system which coordinates the individual operations that are
necessary iIp silEd® an 35 energency situattBon. To increase the handling
capacity for I P 1536 13 evacuation of a building, at |east one of the two

el evator hoistways 11.1, 11.3 serving as dowward hoi stway can be operated
with tenporary doubl e-deck cars. Wen doing so, at |least two elevator cars -
preferably according to a stored 5 rule - are distributed in the upper area
of the bui ldigtmdtiont hef ar gauofdady acentl dd00rsne osf orha arwvousl évaooss, in at

I t f the d d hoj 11.1, 11.3. Af . | oadi t. | t ot
el vat o caI TG0 LT of oupktt | T HS il (O Gy TR ERER 2o

t ransport edbgex-aaieEvaciiatd éipdih X1 ddulgl -ofe-ht £hs COMpéh S@Siag s€asdtt wo
entrance areas 13.1, 13.2 and in the@ge ase corresponds to th

resent. c
boar di ng zorf@Sl7 MO 1kt Me WhER uatRIEF Fraohg EPTENS P he %"F‘é@%‘gor

installatigRiien atadeeasts dmoltene! sn (e r DFLASIf St 1l b@DP@Usd Yin The
enpty cars are subse%ent,ly 15 transported to the upward hoi stway, and into

the upper drea a%te tHe BIIHHy, T 1RRFS tHeyRre2 BVRILT abl @0F%r $urdther

evacuati on jtdd1S.ordRF @ ddwitherSase; OfwAps evacyati pni spfhat the el evator
20 control systemis designed intelligently 'so that, dependin on the

situation, Eadiggeta k93t Jore f1DM AL LT dshePossi Preurand belimrle
avai | abl e wdmiouaecéﬂ Yarddh e ATEL GRACY SUAALLAM U5 Cah %P &gt abhy made of

a corresponding optical signalization sot oadi ng/ unl oadi ng of the
el evat df casltday Porexetutad coedrlseamt gk Yt wAcosrincsi greds can be

used in  addj tj on; To SRy e f N6, 8 SHALGL: e WeTEEEAI Yok ted ScRLef erabl e for

boarding zone 17.1. Here, the evacuated persons can leave
the elevator installation on at least two levels (entrance
areas) simultaneously. The empty cars are subsequently

15 transported to the upward hoistway, and intc the upper area
of the building, where they are available for further

evacuation trips.

Important in the case of an evacuation is that the elevator

20 control system is designed intelligently so that, depending
on the situation, as large a transportation capacity as
possible can be made available very quickly. In an
emergency situation, use is preferably made of a
corresponding optical signalization so that

25 loading/unloading of the elevator cars can be executed
safely and quickly. Acoustic signals can be used in

addition.

To move the elevator cars vertically it is preferable for
30 autonomous linear drives to be used. An exemplary technical
realization for horizontal movement of the elevator cars is

to be found in the publication EP 1367018-A2.



30 autononous linear drives to be used. An exenplary technical realization
for horizontal novenent of the elevator cars is to be found in the
publicati ontTEPLIAB57018-A2. | P 1536 14 Ingitead of an autononous |inear drive
on the car, the elevator cars can also be provided with a friction-wheel
drive, gearwheel drive, rack drive, or suchlike. 5 According to a further
enbodi nent of the invention, the elevator system 20 has an el evator control
systemwhich is so designed that a so-called requirenments profile is used
to enabl e mammﬁaﬁmmmdmmta@t@mbmbmﬂ bfnéenpdravy oml thedeek, thes from at

I I O f I
dapendi ng GPTETT (Ve Gy, B8 Her RERGRETS ShbBi ti UL e PO FARCAGRDL

itsel f dynaiiited) ygéarwheehgdt ved, eveak sdaide utoti gathdhksi t uati ons. The
requirenents profile is preferably stored in a nenory. Especially suitable
is arequirements profile in which 15 certain basic patterns of demand are

speci fi ed, Atdowdned td hi ofight lods esiadd DReof dhetdai ixyv@heyahgrtnéerati on
autonaticaII% devel op further. Prefer aﬁl% $ro granmed_in the evat or control
system are FOU{? BRedlred BRF o Shetd rt%%“?%%hy?ﬁﬁtﬁﬁdw G8nefAt of the

el evator cags @@sf@&@d ding tH £6F &A1 Ned U EGuiASHOREE nﬁgrb@mepﬁgf gs&8d
enbodi nent, the control systemof the elevator installation is so_designed

that at | eds? PRPIHINGIIS ALRANGPIE LB S EOR ePbot AFRORATY | THEEK-8PFAngenent

25 can execdd s aff&ﬁgatglﬁé@@@et%aaﬁévwomgbsths&:ﬁl §VAaLQhireAEnpPasses by
several floors w thout stopping. Expediently, that elevator car is used for

| ong- dilét arRECEFl DCamhi ckOT rexafel ¢ pdependbist waythe Ehectop, david ba t he
downvar d hoistyayedhe, DALLOoNE i Eh eYAL OF Ch Qfabbe;f £OPPT fNafibhi1y30cdeck

arrangenent’.
recognized events and utilization situations. The

requirements profile is preferably stored in a memory.
Especially suitable is a requirements profile in which

15 certain basic patterns of demand are specified, but which
through observation of the daily elevator operation
automatically develop further. Preferably programmed in the
elevator control system are routine procedures which
specify the readying and movement of the elevator cars

20 according to certain rules.

According to a preferred embodiment, the control system of
the elevator installation is so designed that at least one
of the elevator cars of a temporary multi-deck arrangement
25 can execute a long-distance travel in which this elevator
car passes by several floors without stopping. Expediently,
that elevator car is used for long-distance trips which in
the upward hoistway is the top, and in the downward
hoistway the bottom, elevator car of the temporary multi-

30 deck arrangement.

It is an advantage of the method according to the invention
that it can be extended without limit and used in highly
diverse elevator installations. Thus, according to the

35 invention, several floors can be included in the area of



It is an advantage of the nethod according to the invention that it can be
extended without limt and used in highly diverse elevator installations.
Thus, accort® ngi® the 35 invention, seusral floors can be included in the
area of I P 1536 15 the boarding zone 17.1, in which case nore than two

el evator cars forma tenporary multi-deck arrangenent. It is an advantage of
the arrangenent that the handling 5 capacity in relation to the occupied
surface area of the building can be increased by conparison with

convent i onalhe éevadotg | ashal 1ati pnsn \A@t@mdd:angetr@ofélethaneﬂm:on t he

handl i ng ca c‘i,ataé/? er__10_el evat or hoi stwa m zed, and the hoistway

Vol ure Sar o oug b mr b Yl S B A P Rar S anst sy T Y 4

further advantage of the |nvent| on that in an elevator install atl on with
several el e ator hois %% 4 ﬁ ltg one el evat or hIeﬁl cana?t be used, a
resi dual Jrsab"i‘rflﬁ‘é/ PP Quardnt 2EFPIATRIOT sT 1éa’f bagdltnd

avai | abil | tyadc e € oty ext 1 Dhbbn et @ ViEhOr ot Agh Bddl ad i Phacd OagOENLEr BBE t he

di sadvantaggeﬂ,th t the%r(gé?se ers nust. 20 board and exit on two dlfferent
floors or ¥ etF e u%o?‘?rpﬁ’@r%r‘é%‘%u‘f’b’éhc%‘ﬂnﬁ%n?é?’éﬂ For

exanpl e, an1opiidsml{ystNf DEBbhye signalization can be provided, and/or
escal ators or noving wal ks can be enpl oyed, to take passengers to the

respective entrance areas. 25 It is preferable for the el evator control

system to b5 ppad Wid fmsd@ﬁéwﬁt'%%$apin§yéég&%965e@| lows each
passenger according to his individual destination e assigned to, and by

means 6 sigRya b jlomi uraledt $ gragdnited, crdatler h@#SbWaYh‘éOhuﬂﬂ‘@l deck
arrangement, Wi Ok 4 Si s SENSOH 804t £ SEOPa Lok Ne, dest reghdl 204 cdPg-POgSi bility

It is a further advantage of the invention that in an

elevator installation with several elevator hoistways, when
15 one elevator hoistway cannot be used, a residual

availability can be guaranteed which is greater than the

availability of a conventicnal elevator installation.

To counteract the disadvantage that the passengers must

20 board and exit on two different floors or entrance areas,
special supporting measures can be taken. For example, an
optimally informative signalization can be provided, and/or
escalators or moving walks can be employed, to take
passengers to the respective entrance areas.

25
Tt is preferable for the elevator control system to be
equipped with a destination control system which allows
each passenger according to his individual destination to
be assigned to, and by means of signalization guided to,

30 that elevator car of the multi-deck arrangement which is
scheduled to stop at the desired floocr. The possibility
thereby provided of destination-dependent assignment of the
passengers to an elevator car of the multi-deck arrangement
which travels to the desired destination ensures that the

35 elevator cars of the multi-deck arrangement traveling



t her eby provided of destination-dependent assignnment of the passengers to an
el evator car of the nulti-deck arrangenent which travels to the desired
destinati onIenst3®s that the 35 el evatorlecars of the multi-deck arrangenent
traveling IP 1536 16 towards their respective individual destinations
mutual Iy hinder each other as little as possible during their travel. 5
According to the invention, an elevator installation and a nethod are
proposed which all ow good handling capacities wth a reasonable

bui | di ng- cotstands i ohal r onebpyct The indvenhduoh aéfetsagieat muexkbility,
since in case §f nee several e egﬁégr cars_can. be readieggto ether. 10 The

more transf &t90hest AP e piovi aBd: ! ndF PPPRYPOFyIRRETSt FBFFFC concept of

the el evatotrawsial | ati on can be designed, while on the other hand the space
requi red obviously increases. 15 By neans of the invention, the waiting
times in front of the elevator hoistways and the tine spent in the el evator

cars are& nglecShdingrtoByh€ oipaehS0Bn\M &4h €08vEPbLonAktatlavabar sndt he
bui | di ng construction costs c&n be reduced. 20 Further characteristics of
the inventiBREBPE: 2T€ PHAPP SRR 0HRL FRad REY LAPEAGAG L NgeGBPEF1EEEFat or cars

in the same,{ohsi Weyasonsbdll baNeQusy OboR8aFn st fWhhaneQdsagepanture of the 25
el evator cars of a tenmporary nulti-deck arrangenent in the sane el evator

hoi st way; -1m¥emEEPraneel oFsagnegh hamdibhglit¥pasingei incgaeeopt eaefgency or
in maintenanCeesit UL PRSor cars can be readied together.
10
The more transfer zones are provided, the more flexibly the
traffic concept of the elevator installation can be
designed, while on the other hand the space required
obviously increases.
15
By means of the invention, the waiting times in front of
the elevator hoistways and the time spent in the elevator
cars are made shorter. By comparison with conventional
elevators, the building construction costs can be reduced.
20
Further characteristics of the invention are:
- simultaneous loading/unloading of several elevator cars
in the same hoistway;
- simultaneous or near-simultaneous departure of the
25 elevator cars of a temporary multi-deck arrangement in
the same elevator heoistway;
- maintenance of a high handling capacity in case of
emergency or in maintenance situations;
— fast and efficient increase of the handling capacity in
30 case of need;
- 1in case of need, the possibility of redefining further
flocors as belonging to the boarding zone;
- the possibility of several elevator cars in combination

departing from the area of the boarding zone (up-peak or



- fast and efficient increase of the handling capacity in 30 case of need; -
in case of need, the possibility of redefining further floors as bel ongi ng
to the boarmk nisxdne; - the possibilityilof several elevator cars in
conbination departing fromthe area of the boarding zone (up-peak or |IP 1536
17 down-peak node) or arriving there in conbination (for exanple in the case
of an evacuation); - the possibility that through suitable assignnent of
passengers to certain elevator cars of a nmulti-deck 5 arrangenent accordi ng
to their destd¢Wﬁipmakf@M&é)sbﬁparraﬁlﬁ@oohér@einetemnﬁﬁatﬁah afexrrequired
than with conventjonal el evator Pstallatlons through coordi nated travel
of the el evat®t® %%i% Whi the FaPth 8Tt ﬂp%Y%?Vaﬁﬁ??? deck arrangenent, the
possi bi lity- dke whessioali g/ thhoathAagugh Heibgbabl Qsl—sﬁ)gﬁﬁidﬂﬁeoﬁfhe mut ual

hi ndrance of the individuallg nnvabli el evator cars in evat or

|
hoi stway. | P H33%°HEET Pat @nteErai s 1eVREPhod®bF Bhefalit 51 ﬁeﬁkevator

installation {2BAndehént daétbBliNgr tbCahe el e¥atOinhOishayeld. dtopad With a
5 plurality of individually novable elevator cars (16.1 - 16.9)
char act eri zed®F nf+PR¥S | PEE oRPRYREST t RRT f BF £ oW AL Tefeplan. Wﬂégdylng at | east

two of the el@a@%@mtféﬁél(é§e5ato%61§%tanlébfoﬁsrSt el evator hoistway (11.1)
in two 10 entrance areas (13.1, 2) _which are_situated one _inmediately

above the 01h%¢f0u9@|%%@¥%h@®9§dlééﬂVﬁblgﬁl6%ﬁ|ﬁbeﬁﬁtPﬁeCﬁéédW€éChelevator
cars (16.5, 1f,f) X'@eﬁﬁ@r59§rﬁﬂgglaa§@§ arrangement, the possibility

10 when loading/unleoading of being able to reduce the
mutual hindrance of the individually movable elevator

cars in the elevator hoistway.



(13.1, 13.2) ; 15 - transportation of the at-least two elevator cars (16.5,
16.6) to individually assigned target floors. 2. Method according to Claim
1, charactekfzE®B34én that the at-least tW® el evator cars 20 (16.5, 16.6) are
so controlled by an el evator control systemthat in a first transportation
step the travel distance to the destination floor for the respective

el evator car (16.5) traveling in front is at least as great as the travel

di stance for the respectively 25 follow ng el evator car (16.6). 3. Method
accordi ng tort@ml flaons2, characterized in that at |east a second el evator
hoi stway (11.2, 11.3) is 30 present, the upward transportation and the
downward transportation of the elevator cars (16.5, 16.6) taking place
separ ate frbm Bathodt hér oprronengr aot kéevetotrhe nsgldvattdorhdidvayish(11. 1 -

11. 3) respectlgeF Fﬁomrggkgggla%ﬁ%Qgggg %glgkal 113% cg%%a%;%r ed in that

it includes the ste ontal anenent of enpty
el evators cars plﬁralatyGQS)1hduwadnaaﬂylmasabﬂwoenewakbeicehewdﬂ@nl Roi st ways

(11.1, 11.2, 11.3 nent being .executed aut.ono sly t he
espective el evit 81 - cARaBarESERFegh Ly thSL, 4E1 GHERY AP Enerer ERldmTem 5.
Met hod accordi Bgeps:one of clains 1 to 4, characterized in that it includes
the foll ow ng st - aIIoc&tion and g ce of each passegggr to that 10

ep:
el evator car mﬁifgagglgghéﬁu &@Sto *¥fo ELEVEEPT £6rfesgdndiing to the
passenger's indiYBd€a|ind@hbima&bﬁnelevator h01stway (11.1) in two

10 entrance areas (13.1, 13.2) which are situated one
immediately above the other;
- simultanecus loading/unloading of the readied
elevator cars (l16.5, 16.6) via the entrance areas
(13.1, 13.2);
15 - transportation of the at-least two elevator cars

(16.5, 16.6) to individually assigned target floors.

2. Method according to Claim 1,
characterized in that the at-least two elevator cars
20 (16.5, 16.6) are so contreolled by an elevator control
system that in a first transportation step the travel
distance to the destination floor for the respective
elevator car (16.5) traveling in front is at least as
great as the travel distance for the respectively

25 following elevator car (16.6).

3. Method according to Claim 1 or 2,
characterized in that
at least a second elevator hoistway (11.2, 11.3) is

30 present, the upward transportation and the downward

transportation of the elevator cars (16.5, 16.6) taking
place separate from each other in one or cther of the
elevator hoistways (11.1 - 11.3) respectively.

4., Method according to Claim 3,

35 characterized in that it includes the following step:



6. Method according to one of clains 1 to 4, 15 characterized in that it

i ncl udes an energency procedure for the evacuation of persons wth the
foll owi ng sikpsS36readying of at | east tMo el evator cars (16.5, 16.6) in an
upper area of the elevator installation 20 (20), - |oading of at |east two

el evator cars with persons to be evacuated, - transportation of at |east two
el evator cars (16.5, 16.6) to an evacuation exiting zone (17.1) with at 25
| east two entrance areas (13.1, 13.2) where the transported persons can | eave
the at-|east twohogligeaterl geverentulctfaespuyl plevatibt edsacddr.ding to one of

clains 1 to 6, 396cﬁzrﬁgkﬁ%eéegx'ﬂe%@%tt %5%%%% the Jqld,owng step: -

execution of a long-distance tri I"e el evator car (16.5),
several floors (h3i3tways. Gﬁlbélngl ﬁasé&d3mnth@@tnsﬁﬂmnanq;bdﬂ%QQSSG 20 8.

El evator installation 0 irst ver |cal | e tor hai st way
D - oot ur SR SR B RRRR AT B s hE FerbRer AR e <Y m: dual |y
verticalsl y novabliesknft be Byfargtam&bhﬁﬁﬁit&b&ﬁ&b&fnﬁﬁﬂﬁﬁmaM1(ll 1), - an

el evator control systemwhich is so designed - that at |east two of the

el evator cars (16.5, 16.6) in the first elevator hoistway (11.1) in the

area of at %eamtthwd aptbadcegareasneldflc1h3md) 11@osist,uat ed i nmredi atel y
above one anothﬁ can be readied to enablﬁ %gsentlaII% si mul t aneous
B fo

| oadi ng/ unl oadFRGTBFLERE 26Fedlt bPakats ¢DElydes the lowing step:

- allocation and guidance of each passenger to that
10 elevator car which is scheduled to stop at the floor
corresponding to the passenger's individual

destination.

6. Method according to one of claims 1 to 4,

15 characterized in that it includes an emergency
procedure for the evacuation of persons with the
following steps
- readying of at least two elevator cars (16.5, 16.6)

in an upper area of the elevator installation

20 (20},

- loading of at least two elevator cars with persons
to be evacuated,

- transportation of at least two elevator cars (16.5,
16.6) to an evacuation exiting zone (17.1) with at

25 least two entrance areas (13.1, 13.2) where the

transported persons can leave the at-least two

elevator cars simultaneously.

7. Method according to one of claims 1 to 6,
30 characterized in that it includes the following step:
- execution of a long-distance trip by the leading
elevator car (16.5), several floors (13.3 - 13.6) being

passed without stopping.



16.6) via the entrance areas (13.1, 13.2), - that after the sinultaneous

| oadi ng/ unl oadi ng, the at 15 |east two elevator cars (16.5) travel to

i ndi vi dual |1}P assifgned destination floor€0 9. Elevator installation (20)
according to Caim8, «characterized in that 20 the elevator control system
is so designed that it always assigns to the | eading of the at-least two

el evator cars the destination floors which are furthest away and to the

| ast-foll owi ng el evator car the destination floors which are nearest. 25 10.
El evat or i st aElavabar(20ptaddetding (26) Champr8sengd, characterized in that

a second el evator ?¥%§&mggfé%§?§,§%£vgkogngog%ggéyist eIzrlzontal_nnvenent of

the el evator cars between vat or hoi st way

(11.1) and the-secphdreletvst of hoevbway €a3is2,(18113) ase 8pr enidéed, the

second el evat or h0|st vﬁélagggll'B%'geﬁ?9 arran ed pg%allel to the first
an b

el evat or h0|stmay ?li VRbvensn @PH& cgpaBI 5f execution

aut ononmsusl y by fEESBSVEESmeaﬂiEéeebemathbleaWaylall 1)16.8) itself or by a
| P 1536 21 stationar% tr g ﬂanlsg1o hpe eIevator carn%%g
El evator install 8tion=Y2 ?raESBFal SY§-elMal 1ScREr 86645 in that 5 at

| east one transfehazoae (1192133; th 2>,f 3;5lel)elle‘irat@’10\dadeﬂ (\M‘e @ enabl es
hori zont al nnvenent f .an vator ar (16 %Q &) en t he el evat or
hoi stways (11.1 1©1f)3yn H @el T8 e FAEYR R, H%%W Lacddbridithg to one

of claims 8 t0 4%ea of at least two entrance areas (13. 1 13.2)
10 situated immediately above one another can be
readied tc enable esgsentially simultaneocus
loading/unlcading of the elevator cars (16.5,
16.6) via the entrance areas (13.1, 13.2),
- that after the simultaneous loading/unlcading, the at
15 least two elevator cars (16.5) travel to

individually assigned destination floors.

9. Elevator installation (20} according to Claim 8,
characterized in that
20 the elevator control system is so designed that it
always assigns to the leading of the at-least two
elevator cars the destination floors which are furthest
away and to the last-following elevator car the

destination flocors which are nearest.

25
10. Elevator installation (20) according tco Claim 8 or 9,
characterized in that
a seccnd elevator heistway (11.2, 11.3) and means for
horizontal movement of the elevator cars (16.1 - 16.8)
30 between the first elevator heoistway (11.1) and the

second elevator hoistway (11.2, 11.3) are provided, the
second elevator hoistway (11.2, 11.3) being arranged
parallel to the first elevator hoistway (11.1) and the
movement being capable of execution autonomously by the

35 respective elevator car (16.1 - 16.8) itself or by a



characterized in that an el evator control systemis present and so desi gned
that it can determ ne and signal an assignnment and 15 gui dance of each
passenger topone3®f the at-least two emtirance areas (13.1, 13.2) situated
i medi ately one above the other and thereby to the el evator car (16.5,
16.6) scheduled for a stop at the floor corresponding to the passenger's
destination. 20 13. Elevator installation (20) according to one of clains 8
to 12, characterized in that at | east one escal ator or noving wal k for

transporting 2bathenpassenrgesseromerdanh siihe fathkeade awdreriaranes) .areas
(13.1, 13.2) can be provided. 14. Elevator installation (20) according to one
of claine 8 to 13, 30 characterized in that at | east one transfer zone is

provi ded which mnahies ihe-Londd ned el zeiatdimyenent1 imt vo, el evator cars

bet ween the el evat or hoi st ways gll.l - 11.3).
characterized in that

5 at least one transfer zone (12.1, 12.2; 15.1) is
provided which enables horizontal movement of an
elevator car (16.1 - 16.8) between the elevator

hoistways (11.1 - 11.3).

10 12. Elevator installation (20} according to one of claims 8
to 11,
characterized in that
an elevator control system is present and so designed
that it can determine and signal an assignment and

15 guidance of each passenger to one of the at-least two
entrance areas (13.1, 13.2) situated immediately one
above the other and thereby to the elevator car (16.5,
16.6) scheduled for a stop at the floor corresponding

to the passenger's destination.

20
13. Elevator installation (20) according to one of claims 8
to 12,
characterized in that
at least one escalator or moving walk for transporting
25 the passengers to one c¢f the at-least two entrance
areas (13.1, 13.2) can be provided.
14. Elevator installation (20) according to one of claims 8
to 13,
30 characterized in that

at least one transfer zone is provided which enables
the combined horizontal movement of two elevator cars

between the elevator hoistways (11.1 - 11.3).



