1 Lift installation in a building with at |east one transfer storey The

I nvention relates to a lift installation in a building with at | east one
transfer storey. This invention is defined in the introductory part of the
i ndependent patent claim Modern |ift concepts for buildings with thirty and
nore storeys have transfer storeys whichh are served by a lift installation.
Such a |ift installation conprises a group of at least two Ilifts. A first
lift directly serves the transfer storeys froman entrance | obby, i.e.
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conmponents: a drive with a motor and a drive pulley, deflecting rollers,
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space- savi ng

In that case the motor produces the power required for transport of the passengers

present in the lift cage. An electric motor usually looks after this function. This directly or
indirectly drives a drive pulley, which is in friction contact with a tension means. The
tension means can be a belt or a cable. It serves for suspension as well as conveying the
iift cage and the counterweight, which both are so suspended that the gravitational forces
thereof act in opposite direction along the tension means. The resultant gravitational force
which has to be overcome by the drive, correspondingly substantially reduces. In addition,
due to the greater contact force of the tension means with the drive pulley a greater drive
moment can be transmitted by the drive pulley to the tension means. The tension means
is guided by deflecting rollers.

The optimum utilisation of the shaft volume has ever increasing significance in lift
construction. Particularly in high-rise buildings with a high degree of utilisation of the
building a management of the passenger traffic as efficiently as possible for a given shaft
volume is desired. This objective can be achieved firstly by an optimum space-saving
arrangement of the iift components, which creates space for larger lift cages, and secondly
by lift concepts which enable vertical movement of several independent lift cages in one



arrangenment of the lift conponents, which creates space for larger lift
cages, and secondly by lift concepts which enable vertical novenent of
several independent |ift cages in one 2 shaft. EP 1 526 103 shows a |ift
installation with at least two lifts in a building, which is divided up
into zones. A zone in that case conprise8 a defined nunber of storeys which
are served by alift. A zone is allocated to each lift. A transfer storey
is provided in order to go from one zone to another zone. At |east one of
the lifts dmagg. two |lift cages which are novable independently of one anot her
vertically one above the other at two cage guide rails, The arrangenent of
two fetch or carry cages is to assist with preventing unnecessary waiting
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renders a thededtdetren@émorepom super fl uous and enabl es a space-saving,
conpact arrangenent of the drive elenents in the shaft head. The object of

the present invention is to further increase the conveying performance of a
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zone. I n addition, each cage zone has at |east one transfer stor ely A first
lift has aerpengligularly to first and second shaft walls. The two independently movable fift cages
ensure a high conveying performance. The positioning of the drives in the shaft near first
or second walls renders a separate engine rcom superfluous and enables a space-saving,

compact arrangement of the drive elements in the shaft head.

The object of the present invention is to further increase the conveying performance of a
lift installation for a given shaft cross-section in a building with zonal division and at least

one transfer storey.

The above-mentioned object is fulfilled by the invention in accordance with the definition of
the independent patent claim.

The lift installation according to the invention lies in a building with at least two lifts,
wherein the building is divided into building zones and each lift has at least one lift cage.
Each lift cage is movable independently by way of an own drive in an associated cage
zone. In addition, each cage zone has at least one transfer storey. A first lift has at least
three lift cages arranged vertically one above the other in a shaft. At least three of these
cage zones are allocated to a building zone.

Thanks to the at least three lift cages, which are independently movable one above the



three lift cages arranged vertically one above the other in a shaft. At

| east three of these <cage zones are allocated to a building zone. Thanks to
the at least three |ift cages, which are independently novabl e one above the
3 other, of alift, the lift installation has a significantly higher
conveyi ng performance. Waiting tines at 3transfer storeys are thus further
reduced and the creation of waiting |loops is |largely avoi ded.

Advant ageously this at least one |ift cage of a second |ift is a nulti-cage
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i nstal | at i /aryeW dvdideddoubl e- cage resides in the doubl ing of the available
cage volume of a lift cage. Thus, up to twi ce as nmany passengers can be
conveyed by one journey. Advantageously the multi-cage serves at |east two
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conveyi ng performance wai ti ng times shoul d neverthel ess occur, the
passengers_have available twi ce the volune of waiti n%; space. St aé gfln t he
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lift have a mddl e and two adjacen lift cages. The mddle lift cage is in

that case FHYBYRERYLNGIQURBY-abl e in a middl e cage zone and the two adj acent
lift cages are independently novable in two adjacent cage zones. Wth
further advantage the m ddl e cage zone overl aps adj acent cage zones. The
advant age ddvaptageppsly thenawli-¢ane sves @th|e§§IctW°dﬁ%’&sf9d®‘?rﬁ@5 6%@5%% abavet hat
passenger siha ey at any desired storey which lies in the region of overlap
of the cage zones, transfer

The advantage of the lift installation is that in the case of doubling of the transfer storeys
the waiting times on the respective transfer storeys can be further reduced. The transfer
storeys have a transfer or waiting space for the transfer. In the case of a doubled number
of such transfer spaces the transfer takes place substantially free of conflict and if,
notwithstanding the increased conveying performance waiting times should nevertheless
occur, the passengers have available twice the volume of waiting space. Staying in the

transfer storeys or transfer or waiting spaces is thus more pleasant in every instance.

Advantageously the at least three lift cages of the first lift have a middle and two adjacent
lift cages. The middle lift cage is in that case independently movable in a middle cage
zone and the two adjacent lift cages are independently movable in two adjacent cage
zones. With further advantage the middle cage zone overlaps adjacent cage zones.

The advantage of the lift installation with such overlapping cage zones is that passengers
can, at any desired storey which lies in the region of overlap of the cage zones, transfer
from a middle cage zone to an adjacent cage zone. This enables a more flexible conduct
of the passengers. In addition, storeys in the overlap region of the cage zones are served
by two lift cages and thus the conveying performance of the lift installation is increased.



froma mddl e cage zone to an adjacent cage zone. This enables a nore

fl exi bl e conduct of the passengers. In addition, storeys in the overlap
region of the cage zones are served by two |ift cages and thus the
conveying performance of the lift installation is increased. 4

Advant ageously the at |east three drivesd4associated with the |ift cages can
be noved past by the |ift cages. The lift installation has the advantage
that the drives can be arranged in space-saving and flexible manner in the
shaft wit hﬂwanﬁ%@bﬂgy tHY & 16840 ftthre6 rived &sbb@téd' With $89@aghsl vanbagnies lpyst he
at least three drives associated with the Iift cages are positioned at a
first shaf® REIIftc88e%R second, opposite shaft wall. The advantage of the Iift
installation resides in the position of the drives between lift cages and
first and second shaft wall Space in the shaft head or shaft pit, where
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in the sane shaft. In a conventional arrangenent of the drives in the shaft
head, t her&sabdiaffdvall arpesesansh appesitegthiaftevaliwhi ch can be installed is linited
by the space available in the shaft head. Equally, a guidance of the

tension el ements free of conflict in such a conventional arrangenent of the
drives in Threadwniaoe didzeilift Bstallafjancesides &1t eopifion pktheThives hetwaen bt cages
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enbodi ment and draw ngs, 1 n which ows a schematic side view of an
ar r angenmentsugfly arranqu e4n thergbytbe &ayeél I at| on with three |ift cages, three
drives, three drive pulleys, three tension neans and several deflecting

roIIers Fig. 2 shows a schematic plan view of an arrangenent of the lift of
a lift inAdwntagepusly fecdivgi aighe ml¢d!@hft gageris posiorgrbalsthe fisst Isbathival apd the vi ew

of an optiQpalivas bAMBHERENOl Sagek ate Pdsitinkh it the opposite, second shaft wall.

The advantage of the lift installation resides in the flexible and simple positioning of
however many drives and the associated lift cages in the same shaft. In a conventional
arrangement of the drives in the shaft head, thereagainst, the number of drives which can
be installed is limited by the space available in the shaft head. Equally, a guidance of the
tension elements free of conflict in such a conventional arrangement of the drives in the

shaft head is subject to close limits.

The invention is clarified and further described in detail in the following by examples of
embodiment and drawings, in which:

Fig. 1 shows a schematic side view of an arrangement of a lift of a lift installation
with three lift cages, three drives, three drive pulleys, three tension means

and several deflecting rollers;

Fig. 2 shows a schematic plan view of an arrangement of the lift of a lift

installation according to Fig. 1;

Fig. 3 shows a schematic plan view of an optional arrangement of a lift of a lift
installation according to Fig. 1;



installation according to Fig. 1; 5 Fig. 4 shows a side view of an
arrangenent of the drives on cross nenbers; Fig. 5 shows a schematic side
viewof alift installation in a building with two building zones; and Fig.
6 shows a schematic side viewof a lift installation in a building with four
bui I di ng zones. The shaft is a space whicdh is defined by six boundary pl anes
and in which one or nore Iift cages can be noved along a travel path.
Usual ly four shaft walls, a ceiling and floor form these six boundary

pl anes. However, it is equally conceivable that an upper or |lower travel

path limtation represents g boundary plane. Thi efinition of the shaft
can be exg'gnged in %arﬁj Ss%ﬁ@% V'(eH'a% ageqp%ng?mtepta({}érﬁe gré‘feﬁso, cé??ﬁﬁ'e@hEﬁ' of which
one or nore |ift cages are novable, are also arranged in a shaft

hori zontal Ly adjacent, t o one,k anot.her Figure .l shows a lift with al |east
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mddle |lift cage 7a is arranged between two adjacent |ift cages 7b, 7c,

whi ch are disposed respectively bel ow and above the mddle lift cage 7a.
The associ pigedl dri veshoNs aAthedatiansiepaswtafondfl ihstakatiohl iy abulding witandur
second shaft walls. bT@e first and second shaft walls are those nutually
opposite shaft wal | sPHE"IFFhg shaft doors. The drive Al of the niddle
lift cage 7a is positioned at the first shaft wall and the two drives A2,

A3 of the gdjacent lift c s 7b, 7c are posjtioned at 6 the .opposite second
shaft val | 11 $aThisa 3ece WYRD igcetinad by Six RSUndasy BARes,B8Y i Whigkione Lo It | on
on opposi t eagesiahtbewdbiedt aldalflatiaoaglatidlr Uyesly fo\atshahavng, Hteifing driefiodr fdrin
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bel ow t he SFAPESIn die Setse thekgPLeTl 3VEL 2gihsy glonaceaghr ol Whigh ong; T aREA
vertical didRetar®@movableess alsoarfitiged H & ¥Raft RbrizeRtilpBdjadémesbhe Ehotier. A2, A3
is at | east one cage height. It is, however, also possible to position two

drives at the sane shaft height. For exanple,
Figure 1 shows a lift with at least three lift cages 7a, 7h, 7c which each have an own drive

A1, A2, A3 and are movable independently of one another in vertical direction. In that
case a middle lift cage 7a is arranged between two adjacent lift cages 7b, 7¢, which are
disposed respectively below and above the middle lift cage 7a.

The associated drives A1, A2, A3 are positioned laterally at first and second shaft walls.
The first and second shaft walls are those mutually opposite shaft walls not having shaft
doors. The drive A1 of the middle lift cage 7a is positioned at the first shaft wall and the
two drives A2, A3 of the adjacent lift cages 7b, 7¢ are positioned at the opposite second
shaft wall. In that case the drives A1, A2, A3 are positioned in alternation on opposite
shaft walls. Additional drives (not shown) of further lift cages are alternately arranged at
first and second shaft walls in correspondence with the alternating ordering of the drives.

The drives A1, A2, A3 are positioned in Fig. 1 at three different shaft heights, wherein the
drives A2, A3 of adjacent lift cages 7b, 7¢ are positioned above or below the drive A1 of
the middle lift cage 7a. As a rule the distance in vertical direction between a middle drive
A1 and an adjacent drive A2, A3 is at least one cage height.

It is, however, also possible to position two drives at the same shaft height. For exampile,



6 the drive Al of the mddle |ift cage 7a can be arranged on a first shaft
wall and the drive A3 of the adjacent, upper lift cage 7c on the opposite,
second shaft wall at the sane shaft height. The advantage of this
arrangenment resides in the sinple naintenance of the two drives A, A3.
These can, in particular, be maintained f6oma conmmon platform A drive A,
A2, A3 has a respective notor ML, M2, M3 and a respective drive pulley 1la,
1b, 1c. The notor ML, M2, M3 is disposed in operative contact with the drive

pul I ey | a, theldive b ek Siddwet éé@% ﬁaafawuyhrm@eé of b firéishaft valanBRegrivefA3 hi s
drive pulley la, 1b, 1c. 1c i.s so de5|gned that it
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both sides with corresponding drive pulleys la, 1b 1c are equally usable.
In addition, different kinds of cables such as si | e cabl es, doubl e cabl es
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7a, 7b, 7c and three counterweights , 12c are suspended
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roller 2a, c_which are fastened_in the |ower region of the
lift cagesterwalonmearl75c21 ﬂ?egé Haﬁrt%élonﬁ@ear@ﬂbr@ Z3, argpreforablysbeltsz puchzas

have, at tRRygallisledLhdIGUAIENIR SN0 Q{ﬁlcﬁ@rn?ag@rrp&\@& Wﬂi@&bﬁé@s!oﬂéqﬂl‘ thdrat
they can recelve one or_ nore tension neans Z lecting
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7a, 7b, 7c is thus preferably suspended as a | ower bl ock-and-tackle. 1n an
optional f &iPAs 6f cabipdausheas single ertIgse doiblg cables &r gnultiple Zgblep @re 3lgo usgblesc
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correspondence W th the above description, ft cage 7a, 7b, 7c is then
suspended as an upper bl ock-and-tackle. Disposed in the upper region of the
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Is simlarly suit e, anaoous cting ers 2a, 2b, 2c, 3a,
suspended at the tension means Z1, 22 23 in block-and- tackle manner In that case the

lift cages 7a, 7b, 7¢ have at least one first and at least one second deflecting roller 2a, 2b,
2¢, 3a, 3b, 3¢ which are fastened in the lower region of the lift cages 7a, 7b, 7¢. These
deflecting rollers 2a, 2b, 2c, 3a, 3b, 3¢ have, at the outer circumference, one or more
grooves which are such that they can receive one or more tension means 21, 22, Z3. The
deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3c are thus suitable for the guidance of tension means
Z1, Z2, Z3 and are brought into contact with the latter. A lift cage 7a, 7b, 7c¢ is thus
preferably suspended as a lower block-and-tackle.

In an optional form of embodiment the deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3¢ are disposed
in the upper region of the lift cage 7a, 7b, 7c. [n correspondence with the above
description, the lift cage 7a, 7b, 7c is then suspended as an upper block-and-tackle.

Disposed in the upper region of the counterweights 12a, 12b, 12¢ is a third deflecting roller
4a, 4b, 4c, which is similarly suitable, analogously to the deflecting rollers 2a, 2b, 2¢, 3a,
3b, 3¢, to receive one or more tension means Z1, Z2, Z3. Correspondingly, the
counterweight 12a, 12b, 12c¢ is preferably suspended at the third deflecting roller 4a, 4b,
4c as an upper block-and-tackle below the associated drive A1, A2, A3.



3b, 3c, to receive one or nore tension neans Z1, Z2, Z3. Correspondingly,
the counterweight 12a, 12b, 12c is preferably suspended at the third
deflecting roller 4a, 4b, 4c as an upper bl ock-and-tackl e bel ow the
associ ated drive Al, A2, A3. 7 The tension nmeans Z1, 72, Z3 is led froma
first fixing point 5a, 5b, 5c to a second fixing point 6a, 6b, 6¢c via
first, second and third deflecting rollers 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b,
4c and the drive pulley la, 1 b, 1c froma first shaft wall to the second
shaft wall. The first fixing point 5a, 5b, 5c is in that case di sposed

opposite t ssomated t _appr ax t he same, shaft
et Tt Rt 25 2 1ol it PSR Sbriic to' 8 sBame BIME ng
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on an 0 te SECO i rst. shaft . e tensl on ns
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st

lift cage Y22 ‘?’Bposﬁés@ﬁ aftv@llgri ve pulley 1a, 1b, 1c and | oops
around this fromthe inside to the outside through apprOX| rrately 1501.
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nment i oned above a sett ulley 13a, 13b, 13c is an op onent of
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set, or increased reduced, in order to transmt the desired traction
forces f rolﬁopﬁérqjmﬁ\i@sﬁmnﬂ é’%p ingide tp the putsigerthugl gepEimatglisi S0A Depgnding
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the drive pulley 1 cthesacmgZ he tensi on neans Z1, Z2
fromthe dfqngg 0A|90 to 180° 'The tension means Z1, 22, 23 is thereafter led along a second orflrst
shaft wall downwardly to the third deflecting pulley 4a, 4b, 4c, loops around this from the
outside to the inside through approximately 180° and is again led along a second or first

shaft wall upwardly to the second fixing point 6a, 6b, 6¢.

As mentioned above, a setting pulley 13a, 13b, 13c is an optional component of the drive
A1, A2, A3. With this setting pulley 13a, 13b, 13c the looping angle of the tension means
Z1, Z2, Z3 at the drive pulley 1a, 1b, 1¢ can be set, or increased or reduced, in order to
transmit the desired traction forces from thé drive pulley 1a, 1b, 1¢ to the tension means
A1, A2 A3. Depending on the respective spacing of the setting pulley 13a, 13b, 13¢ from
the drive pulley 1a, 1b, 1c the spacing of the tension means Z1, Z2, Z3 from the drive A1,
A2 A3, from the counterweight 12a, 12b, 12¢ or from the lift cage 7a, 7b, 7c can
additionally be set. A conflict-free guidance of the tension means Z1, Z2, Z3 in the shaft
between the drive pulley 1a, 1b, 1c and the first deflecting roller 2a, 2b, 2c is thus
guaranteed.

A lift cage 7a, 7b, 7¢ as well as the respectively associated drives A1, A2, A3, drive pulleys
1a, 1b, 1c, deflecting rollers 2a, 2b, 2c, 3a, 3b, 3¢, 4a, 4b, 4c¢, optional setting pulleys 13a,



A2, A3, fromthe counterweight 12a, 12b, 12c or fromthe |ift cage 7a, 7b,
7c can additionally be set. A conflict-free guidance of the tension neans
Z1l, Z2, Z3 in the shaft between the drive pulley la, 1b, 1c and the first
deflecting roller 2a, 2b, 2c is thus guaranteed. A lift cage 7a, 7b, 7c as
wel | as the respectively associated drivds Al, A2, A3, drive pulleys 1a,
1b, 1c, deflecting rollers 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, optional
setting pulleys 13a, 8 13b, 13c, counterweights 12a, 12b, 12c, tension

means Z1, ZI#, 12% atchtériweights p2a, M2b, 32¢, tefdion E‘IE,anﬁiZn Bb ZS@nﬁdiXhﬂg&athéBa,uni t.
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cage 7a, tbmtsad/h&hemturrhmmsdﬂnbtegmuma/xnth the lift cage 7b and an adj acent
upper lift unit with lift cage 7c are respectively arranged in mrror inmage
with respect to the mddle one. The drives Al, A2, A3 of the |lift units thus
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cage 7a, T7bfiftlénite diktsIRAGha sphfice the tension neans in the illustrated form
of enbodi nent cannot raise a suspension point of alift cage 7a, 7b, 7c
above the height of the drive pulley 1 a, 1 b, 1 c¢c. The positioning of the

drives A Aﬁl‘@nhe?\%ha%té(rlbfébf thbé'rr'éﬁg@rﬁérﬁttcﬁ thedft ufife, is Bat e AdwRcitedddrRednd,
adj acent I|ft cages 7c_is usual I%&carrl ed out at different _shaft

hel ghts. TAG A7 Ao 8%8’&*”9’80'”‘79053 b, eamrer glow%daetrﬁrmﬁwmatem*@?éﬁmema%h

shaft hei ghidsite BRIt a8 REBSHA NN wallke THeCHagt Haiht bRRicGmdeRNly thé friking pa8ss 72,

7b. e ar e52| |5t§)(:5act gr('\jd drives A1, A2, A3 is also at the same time the highest point which an
associated lift cage 7a, 7b, 7c can reach, since the tension means in the illustrated form of
embodiment cannot raise a suspension point of a lift cage 7a, 7b, 7¢ above the height of
the drive pulley 1a, 1b, 1¢c. The positioning of the drives A1, A2, A3 and first fixing points
5a, 5b, 5¢ of the middle and adjacent lift cages 7a, 7b, 7c is usually carried out at different
shaft heights. The lift cages 7a, 7b, 7c can thus reach only different maximum shaft
heights. Correspondingly, the middle and the adjacent lift cages 7a, 7b, 7c¢ are allocated

to different cage zones in which the lift cages 7a, 7b, 7¢ are movable.

The cage zones K1, K2, K3 allocated to the lift cages 7a, 7b, 7c are evident in Fig. 1. ltis
apparent therefrom that the shaft height of a drive A1, A2, A3 in the afore-described
configuration predetermines the maximum shaft height of such a cage zone K1, K2, K3.
The minimum shaft height of a cage zone K1, K2, K3, thereagainst, is defined by the drive
A1, A2 A3 of the next-but-one lift unit disposed thereunder. In the illustrated example of
embodiment the counterweight 12¢ of the adjacent upper lift cage 7c and the drive A2 of
the next-but-one adjacent lower lift cage 7b disposed thereunder is disposed, due to the
mirror-image construction of middle and adjacent lift units, on the same first or second
shaft wall. The deepest shaft height reachable by the counterweight 12c¢ is thus limited by



to different cage zones in which the lift cages 7a, 7b, 7c are novable. The
cage zones K1, K2, K3 allocated to the lift cages 7a, 7b, 7c are evident in
Fig. 1. It is apparent therefromthat the shaft height of a drive A, A2,
A3 in the afore-described configuration predeterm nes the maxi num shaft

hei ght of such a cage zone K1, K2, K3. The mininum shaft height of a cage
zone K1, K2, K3, thereagainst, is defined by the drive A, A2, A3 of the
next-but-one lift unit disposed thereunder. In the illustrated exanple of
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above the ofidiRsedin a Mideysye AnsRosAE thub seriddsdl RoddRgéone Kl are thus
served by two |ift cages. According to Fig. 2 the |lift cages 7a, 7b, 7c are

gui ded by two cage guide rails 10.1, 10.2. The two cage guide rails 10.1,
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through the centre of gravity of the two lift cages 7c. In the
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directly one above the other i t is clear to the expert
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above the qidebnkyakearrdhdifert BRIVRORLSIN afn%ﬂgéé Birecty @nkIBBLE the BAESs Howrd 2,
Z3 and the associ ated gui de neans, such as eflectlng rollers 2a, 2b, 2c,
¢

3a, 3b, 3c, Howgevenl s gleantedhe exrast ﬁb\at qhgpgrapggmgrpj,forlf@,rt rpatingiof li YgiFeFrsangRd

ar rangenentgidb® SHe SHiRe thelbthef 1k pRESBRALIRBIRh&RR. V. Wherein the

defl ecting roll'ers 4a,
The tension means 21, Z2, Z3 and the associated guide means, such as deflecting rollers
2a, 2b, 2¢, 3a, 3b, 3c, 4a, 4b, 4c and drive pulleys 1a, 1b, 1c, in this suspension
arrangement lie on one side of the connecting plane V, wherein the deflecting rollers 4a,
4h, 4c are, for the sake of clarity, not illustrated in Fig. 2, i.e. all afore-mentioned
components associated with a lift cage 7a, 7b, 7c lie either between third shaft walls and
the connecting plane V or between fourth shaft walls and the connecting plane V. Third or
fourth shaft walls denote shaft walls which have at least one shaft door 9 and opposite
shaft walls. The spacing y of the tension means Z1, Z2, Z3 and the connecting plane V is
advantageously approximately the same. The tension means Z1, Z2, Z3 of a lift cage 73,
7b, 7c¢ lie alternately on one or the other side of the connecting plane V. Thus, the
moments produced by the eccentric suspension of the lift cages 7a, 7b, 7¢ have opposite
effect. In the case of the same rated load of the lift cages 7a, 7b, 7¢ and in the case of an
even number of the lift cages 7a, 7b, 7¢ the moments acting on the guide rails 10.1, 10.2

significantly rise.

The counterweights 12a, 12b, 12¢ are guided by two counterweight guide rails 11a.1,
11a.2, 11b.1, 11b.2. The counterweights 12a, 12b, 12c are positioned at opposite shaft



4b, 4c are, for the sake of clarity, not illustrated in Fig. 2, i.e. al
af ore-nenti oned conponents associated with a |ift cage 7a, 7b, 7c lie
ei ther between third shaft walls and the connecting plane V or between
fourth shaft walls and the connecting plane V. Third or fourth shaft walls
denote shaft walls which have at |east orl® shaft door 9 and opposite shaft
wal | s. The spacing y of the tension neans Z1, Z2, Z3 and the connecting
plane V is advantageously approxi mately the sane. The tension neans Z1, Z2,

Z3 of a |i{hllscagevetn, the'lcagéc glide aikenoat eiq2 OéthrfﬁrstOfortﬁﬁ:oﬁH hetiafs ivekls Of

th | V. Thus, th duced by t
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gui ded by {ouRheRsmivansvei ght guide rails 1lla. 1, 11a 2, 11b.1, 11b.2. The
counterwei ghts 12a, 12b, 12c are positioned at opposite shaft 10 walls
bet ween the cage guide rails 101, 10.2 and first or second shaft walls.
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With knowledge of this form of embodiment numerous possibilities of variation according
to the respective objective are available to the expert. Thus, this can arrange one to four
or more individual rollers with or without a spacing relative to one another on one axis of
rotation. In that case each rolier can accept, depending on the respective design, one to

four or, in the case of need, even more tension means Z1, 722, Z3.

In normal operation of the lift the lift cages 7a, 7b, 7c are placed at a storey stop flushly
with the storey and the cage doors 8 are opened together with the shaft doors 9 so as to
enable transfer of passengers from the storey to the lift cages 7a, 7b, 7c and conversely.

Fig. 3 shows an alternative suspension arrangement with centrally suspended lift cages
7a, 7b, 7c. Here only the arrangement of two lift units arranged directly one above the
other is shown. However, it will be clear to the expert that the arrangement for further

pairs of lift units arranged directly one above the other takes place analogously thereto.

In that case the tension means Z1, Z2, Z3 are led from the deflecting rollers and drive
pulleys 1a, 1b, tc on both sides of the connecting plane V. Advantageously, the



base body or respectively on four individual rollers with a conmon axis of
rotation. Wth know edge of this form of enbodi nent nunerous possibilities
of variation according to the respective objective are available to the
expert. Thus, this can arrange one to four or nore individual rollers with
or without a spacing relative to one anothtr on one axis of rotation. In
that case each roller can accept, depending on the respective design, one to
four or, in the case of need, even nore tension neans Z1, Z2, Z3. In nornal
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associated wth the adjacent lower |ift cage 7b, at a second

Here, too, the counterweights 12a, 12b, 12¢ are advantageously suspended at their centre
of gravity S at the tension means Z1, 22, Zé between the cage guide rails 10.1, 10.2 and
first or second shaft walls. Since the lift cages 7a, 7b, 7¢c are now centrally suspended, the
counterweights 12a, 12b, 12c¢ also lie in a central region of the first and second shaft walls.
Thanks to this central position of the counterweights 12a, 12b, 12¢ the free space between
the lateral ends of the counterweights 12a, 12b, 12c and third and fourth shaft walls
increases. Design freedom for the counterweights 12a, 12h, 12¢ is thereby gained. Thus,
for example, a narrower and wider counterweight 12a, 12b, 12¢ can be used in order to
better utilise the space. For a given shaft cross-section, the lift cage 7a, 7b, 7¢ gains width

or, for a given cage size, the shaft cross-section can be reduced.

The centric and eccentric suspension variants, which are shown in Figs. 2 and 3, can be

combined as desired with the following examples of Figs. 5 and 6.

As shown in Fig. 4, the drive A1 has a motor M1, preferably an electric motor, a drive
pulley 1a and optionally a setting pulley 13a by which the looping angle of the tension
means Z1 about the drive pulley 1a and the horizontal spacing of the tension means Z1



spacing X fromthe connecting plane V, wherein the first spacing x is
smal l er than the second spacing X. A conflict-free guidance of the tension
means Z1, Z2, Z3 in the case of <central suspension of the |ift cages 7a,

7b, 7c is thereby guaranteed. Here, too, the counterweights 12a, 12b, 12c
are advant ageously suspended at their cenf?e of gravity S at the tension
means Z1, Z2, Z3 between the cage guide rails 10.1, 10.2 and first or
second shaft walls. Since the |ift cages 7a, 7b, 7c are now centrally
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the first and second shaft walls, Thanks to this central position of the
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space in the shaft head and/or in the shaft pit. According to Fig. 4 the
drive Al is fixed on a cross nenber 19, which is fastened to a cage guide
rail 10.1 and/or to the counterweight guide rails 1la.1, 1la.2. There can be

further seefhel dtivEs 31 chntdlgo bBiohortal kiRed bindtty @hltBE sAas walls Whd GhitHahBase the
counterwei ght 12a is
cross members 19 are saved.

Fig. 5 shows a lift installation for a building with zonal division. A building zone G1, G2 is
composed of several stories of the building disposed vertically one above the other. In
that case at least one of these storeys of a buildings zone G1, G2 is a so-termed fransfer
storey U1, U2. It is usual to go from one building zone G1 to another building zone G2 by
means of a feeder lift which stops only at the transfer storeys. Here this feeder lift is
designed as a high-speed lift. The number of remaining storeys allocated to a building
zone G1, G2 is defined by those storeys which are served by a take-away lift 14.1, 14.2.
This take-away lift 14.1, 14.2 undertakes fine distribution of the passengers from the
transfer storeys U1, U2 to the destination storeys thereof.

The building is here divided into two building zones G1, G2. Allocated to each of these
building zones G1, G2 is a triple group 14.1, 14.2 which exclusively serves storeys of the
allocated building zone G1, G2. The lift installation has three lifts which are arranged in
two shafts 15.1, 15.2. Disposed in the first shaft 15.1 are two triple groups 14.1, 14.2,
which are arranged one above the other, with six lift units, six lift cages and the associated
cage zones K1.1, K1.2, K1.3, K2.1, K2.2, K2.3. A change from the first building zene G1



suspended, and in the background the lift cage 7a. The exanple shown here is
in mrror inage wth respect to the connecting plane V by conparison with
the arrangenent of Fig. 2. The drives Al can also be optionally fixed
directly on the shaft walls and in that case the cross nmenbers 19 are
saved. Fig. 5 shows a lift installation f&3 a building with zonal division.
A building zone GL, & is conposed of several stories of the building

di sposed vertically one above the other. In that case at | east one of these
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zones Gl, @ildifg & thus pteedooup 14.1, 14.2 which exclusively serves storeys
of the allocated building zone GlI, &. The lift installation has three
lifts which are arranged in two shafts 15.1, 15.2. Disposed in the first

shaft 15. 1 Biecfirbv&hditr 1 I €al beudsioAdlylsubdididéd intohive fseﬁa@t@rnﬂam@dsm@ aHepave
e. assocl ate

the other, with six |if; Its, . six li cages. and t d  cage
zones K1.1,%ika ESPR%'.VQ,"hKﬁ‘f,S?‘Rﬁ%?lghtegtg?s%ﬂge'ﬂ%@'éhﬁﬁén'ﬁ substantialy origntaddPng
zone Gl 13 thé aerghteoﬁaé@adeawnbmigrmmam?eoﬁaG1h@sz. MELaBRntdge Jfakes sepasRdbY
way of the llfthggfsgt he second shaft 15.2 a fromthe transfer stareys
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the transport of the passengers fromthe transfer storeys U2.1, 2.2 to a

storey of the corresponding building zone Gl, G2 and between any two storeys
within a W!Hiﬂi—%e@qn?\nﬁﬂeh §xblustvelPEErvES TtiapbRPtsterBan Al 2 ed1 4T yspowd. 20§
passengers within the buijldi ng* s thus achieved. The first shaft 15.1 can
be opti onalMgvedipdhe saernd ift 8hativdo e pBIEbighSRERY il bRl In ShRufistratge pxample, a
double-decker lift with two fixedly connected cages which are arranged vertically one
above the other and are movable in common in the shaft 15.2. These double-decker
cages serve two transfer storeys U1.2, U1.1, U2.1, U2.2 arranged directly one above the

other.

Each cage zone K1.1, K1.2, K1.3, K2.1, K2.2, K2.3 in each building zone G1, G2 has at
least one transfer storey U1.2, U1.1, U2.1, U2.2. The following arrangement, by way of
example, resuits in the upper building zone G2: the transfer storeys U2.1, U2.2 of the
double-decker lift lie in a central region of the building zone G2, the lower transfer storey
U2.2 is served by the lower cage of the double-decker cage and the middle and lower
adjacent lift cage of the triple group 14.1 and the upper transfer storey U2.1 is served
correspondingly by the upper cage of the double-decker cage and the middie and upper
adjacent lift cage of the triple group 14.2. Thus, passengers whose destination storey lies
in the middle cage zone K1.2 always have available two lift cages of the triple group 14.2

for onward travel.

Whereas the adjacent cage zones K2.2, K3.2 preferably each comprise a respective half
of the storeys of a huilding zone, the middle cage zone K1.2 preferably has two storeys
less than the number of storeys allocated to the building zone G2. Accordingly, the middle



with a respective lift. The shaft height of these individual shafts is
substantially oriented to the height of the correspondi ng buil ding zone G,
&. The advantage of such separated individual shafts is the elimnation of
chimey effect and in turn also the elimnation of undesired strong shaft
draughts, such as can occur in high shaft44 A high-speed Iift which
exclusively serves transfer storeys UL. 2, UL . 1, U2.1, U2.2 is noved in the
second lift shaft 15.2. This high-speed Iift is, in the illustrated exanple,
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The arrangement of the cage zones K1.1, K2.1, K3.1, the associated lift units and the
transfer storeys U1.1, U1.2 in the building zone G1 substantially corresponds with the
arrangement of the said elements of the building zone G2. A more important additional
aspect relates to the transfer storeys U1.1, U1.2 of the lower building zone G1.

The two transfer storeys U1.1, U1.2 of the lower building zone G1 are connected by an
escalator 16. The escalators are often used in building lobbies. The building lobbies are
storeys in which the passengers enter the building and also leave again and are
accordingly frequented by numerous passengers. [f, for example, the lower transfer storey
U1.2 is now a building lobby, the inflowing passengers now pass, in the case of need,
rapidly to the upper transfer storey U1.1 thanks to the high conveying performance of the
roller escalator 16 or pass, when leaving the building, rapidly from this back to the building
lobby. Depending on the respective kind and position of the building the building lobby
can in principle lie on any storey of the building. The building lobby is in that case usually
served by at least one high-speed lift of the second shaft 15.2.

Fig. 6 shows a building with two additional building zones G3, G4 and associated triple
groups 14.3, 14.4 together with the cage zones K1.3, K2.3, K3.3, K1.4, K2.4, K3.4 as well



transfer storeys U2.1, U2.2. In this instance the mddle |ift cage of the
triple group 14.2 takes over for the building zone & the function of an
escalator 16, in that it transports the passengers fromthe upper transfer
storey U2.1 to the lower transfer storey U2.2 and conversely. The two
transfer storeys U2.1, U2.2 are then also'®he sole storeys of the building
zone & which are each served by two |ift cages of the triple group 14.2. In
t he maxi num extent of the m ddl e cage zone Kl1.2, thereagainst, the two
boundary stsdhessafiateth¢rabsfiet diorgyszZdhe, G2 2r e, K4t he Asohanystripleeyreupshii€ s ar e

served onl i liyed b5, 1 AULASRIhad PSHCAY oHRRBLV hEbyfaoe Of the triple group

14.2. Al o " Storeys are Served, nmim extent of the mddle
cage zone K1.2, by two |ift cages. The arrangenent of the cage zones Kl.1,

1 K3 1yt ARSORI AL oDld e A8 o B BoaMEN Winhobicokl. 2

I n the buildi'ng zone correspon arrangemnen
t he sai d elatriemtirsreofiort has lwbiibds g tro repe®to Aptimise diffgpentt paramatkds forospekific

t I tpo, the t f t . .2, 0f the | bui | di
al The twbiie, RO Pl (SEE oF U Ie ey oo 21 B ol pdsRAY s aehElAT Gy 20"
connect ed hydiddual esiogid atages 16, mihiecagesalvaichr saver enodé tthan twedcages beornindcted
| obbies. T i | di | obbi ' i th th
o erng st BoRoE L Qie DA ) Bl bl BB SREEF SRR Bl
passenger s.to lafhuilflioy zera@lsefredithselbdaie. (Thartsdlding gboee$ alddld@ nosnesallochave
bui | di | Qbby. the inflow in, th f .
o oo o R ke Bl AR5 B PR B AR DGR Rl e
perfglrma][lcet ieIalsdm_ gamd)dtsmetccﬁsmyb _a.*lmrg:gnlyjiﬁp}erggmmssb 14 Wmdadssagne' 'drttghatﬂm'ldmizlodiang,
r r i s bac e i 1din 0 , endi ng_on e.respective
o padt 1T SRS mb, Gy, of eyl Bt B nyoh ol B ARdmERNE e ¢
on ané tS)t orbe:jkljing Zohes hBJthTdiﬁngabiﬂ' Izerlméz:cji:ib djcongwﬁb@bdﬂ)bei sgmlﬂe}ribany castrudtedatdry
t Tt ' - i ft, t { t 15.2, . Fiq.
Shove. a buiaiie, WA 2 RPaaite: dnafertintion fig SHReE ene vearchtestingfer
}( r1 i gl eKsz Cyttﬁéys:i‘ﬂha%e daltt;lézgmet(hterﬁ fredlip a*daﬁiabgg?: zm?se&ﬂ? Buildidg SUc??ntlﬁﬁo@s. ,
.4, .4, K3.4, as we a e associat e ransfer storeys ) .2,
Ui 1 Un o PR BNy ey S 5o% 210e00 BSY acta0as, “fih SoBestip iyt and
vertical | y pesgioapdendilbiag @oherG inlHepdntéats oo tays zooés Kest munsiercbf @abys bbat he

Il lustrated forns of enbodinment. Wth know edge
multi-cage.

The following simple calculation shows that thanks to the invention a significant increase in
conveying performance can be achieved. For a building zone G2 with, for example, ten
storeys, according to the state of the art two lift cages each serve nine storeys, i.e. each lift
cage has per storey a transport coefficient of 1.9 weighted by the number of storeys to be
served, which coefficient represents a measure for the conveying performance of the lift
cage in a specific storey. This gives for the two boundary storeys, which are each served
only by one lift cage, a transport coefficient each of 1/9 and, for a central region of eight
storeys where the two cage zones overlap, a transport coefficient of 2/9.

According to the invention the adjacent cage zones K2.2 and K3.2 each serve five upper
and five lower storeys and the middle cage zone K1.2 eight storeys. A transport
coefficient of 1/5 plus 1/8, or 13/40, results therefrom for the region of overlapping cage
zones, and a transport coefficient of 1/5 for the boundary storeys.

This simple computation example shows that a significantly increased conveying

performance results for all storeys of the building zone G2. The increase in conveying



of the invention it is obvious to the expert to optimse different
paraneters for specific forns of building. Instead of a doubl e-decker cage
it is also possible for several or individual single cages or multi-cages,
whi ch have nore than two cages connected together, to be noved in a second
shaft 15.2. In addition, the nunber of sfléreys allocated to a building zone
Gis freely selectable. The building zones G al so do not need to have the
same nunber of storeys, but the nunber can vary from buil ding zone to

bui | di ng zgefarmanhde fos tral (9@ braindatyveyreyniscass af yvdrepropartignal sizp) én gdditigps it14 to
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do not hawehitloishiffergmitaint i 0adflsyoreymniata uditliad zoh@r exanple, within a triple
group. Depending on the position of the drives and the transfer storeys

t hese cage zones K are freely adaptable to the specific building conditions.
Finally, the transfer storeys U can also be freely arranged with respect to
nunber and position in a building zone Gin dependence on cage zones K or
nunber of cages of a mnulti-cage. The follow ng sinple cal culati on shows
that thanks to the invention a significant increase in conveying
performance can be achieved. For a building zone G wth, for exanple, ten
storeys, according to the state of the art two |ift cages each serve nine
storeys, i.e. each lift cage has per storey a transport coefficient of 1.9
wei ghted by the nunber of storeys to be served, which coefficient
represents a neasure for the conveying performance of the |ift cage in a
specific storey. This gives for the two boundary storeys, which are each
served only by one lift cage, a transport coefficient each of 1/9 and, for
a central region of eight storeys where the two cage zones overlap, a
transport coefficient of 2/9. According to the invention the adjacent cage
zones K2.2 and K3.2 each serve five upper and five |ower storeys and the

m ddl e cage zone K1.2 eight storeys. A transport coefficient of 1/5 plus
1/8, or 13/40, results therefromfor the region of overlapping cage zones,
and a transport coefficient of 1/5 for the boundary storeys. This sinple
conput ati on exanpl e shows that a significantly increased conveying
performance results for all storeys of the building zone Q. The increase in
conveyi ng 16



performance for the two boundary storeys is even of over-proportional size.
In addition, it can be readily seen that this increase in conveying
performance al so applies for a nunber, which is different from 10, of
storeys in a building zone. 17 Cains 1. Lift installation in a building
with at least two lifts, wherein the buil@®ng is divided into building
zones (Gl, @&; G3, A) and each |ift has at |least one lift cage (7a, 7b,
7c), each |lift cage (7a, 7b, 7c) is independently novable by way of an own
drive (A, AA&mMA3) in an associ ated cage zone (K1, K2, K3; Kl.1, K2.1,
K3.1, Kl1.2, K2.2, K3.2) and each cage zone (K1, K2, K3; Kl.1, K2.1, K3.1,
K1.2, K2.2, K3.2) has at |east one transfer storey (U1.1, Ul.2, U2.1,

U2. 2), charfact erliifs edtallatidgrhet a dufiding withi &t tledsh swalifté, esisdreinhthe eouildihg iscdigigled ( 7a,
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2 second | {THe-BCReHisrEr 20aguCTreh Kt K dake 1 R e Rjes Kip o B atdgaciigan
vertical |y zone (Kabk2eKs k1.0t Kert, aad1, Wi 2hKaRe K3 drasadtadasti drie triresferasteregage
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di sposed orm, dbpueatdee véhieally ohe abdve thastiadrliata smafaacd tieht rey Iéast alge arage of
claims 1 tq 3 racterised in. t h I t three |lift cages (7a, 7D,
7oy of the spres KT IEE WEKST KlREh ka2 Ko 2 e HiBFrt dpa b AGhachBe
the m ddl e (Giif G2c@geG4)’a) is i ndependently novable in a mddle cage zone
(K1) and the two adjacent |ift cages (7b, 7c) are independently novable in

two adj acent cage zones (K2, K3). 5. Lift installation according to claim
4, charact exi sed.ift mstaatiort dezordistioecigimgt charsterickd Jn haetHispisieastj onedifttcagage
zones (K2, K3). 6. h%lf.t installation iéac?rdi ng to claim4, characterised in
that the atofPeSREPNY fiitds adpyiiicage win at jeast g cages,wigh A Arapdeheiealy B8 ges
(7a, 7b, T7abovathehghermradvipesarelissbhiatet with teagmfie chg@zondh, 7cC).

3. Lift installation according to claim 2, characierised in that the multi-cage serves at
least two transfer storeys (U1.1, U1.2, U2.1, U2.2) disposed one above the other.

4, Lift installation according to any one of claims 1 to 3, characterised in that the at
least three lift cages (7a, 7b, 7¢) of the first lift have a middle and two adjacent lift cages,
wherein the middle lift cage (7a) is independently movable in a middle cage zone (K1) and
the two adjacent lift cages {7b, 7¢) are independently movable in two adjacent cage zones
(K2, K3).

5. Lift installation according to claim 4, characterised in that the middie cage zone
(K1) overlaps adjacent cage zones (K2, K3).

8. Lift installation according to claim 4, characterised in that the at least three drives
(A1, A2, A3) associated with the lift cages (7a, 7b, 7¢) can be moved past by the lift cages
(7a, 7b, 7c¢).

7. Lift installation according to claim 4 or 6, characterised in that the at least three
drives (A1, A2, A3) associated with the lift cages (7a, 7b, 7¢) are positioned at a first shaft

wall or a second opposite shaft wall.



7. Lift installation according to claim4 or 6, characterised in that the at
| east three drives (A, A2, A3) associated with the lift cages (7a, 7b, 7c)
are positioned at a first shaft wall or a second opposite shaft wall. 18

8. Lift installation according to claim7, characterised in that the drive
(Al) of the mddle |lift cage (7a) is posi®ioned at the first shaft wall and
the two drives (A2, A3) of the adjacent |ift cages (7a, 7c) are positioned
at the opposite second shaft wall. 9. Lift installation according to claim?7
or 8, characterised in that the at |least three drives (al, a2, a3) are

positioned g n alteger i posite fiLs 2Cc0oNn | | 1Q.. Lift
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shaft hei ghts. o LIEL 4 tion ing. t | aim,10, characterised in
that the d%dﬁaé:g%%Magg\%ﬁ%?&:ﬁ#ﬁ}%@?aﬁ%@ﬁ?PP ?osit%g%g%ﬁa?tﬂéi!. are arranged
above or below the drive (Al) of the mddle |lift <cage (7a). 12. Lift
installati ac di g claimil 1 characterised i.n_that .the di stance
0 vertiodt i it ioBtelidh Sedidhd de e pCBECRRR TR Palite oy e hret

adj acent | idrivesédea? AB) afSpositicmedtin hleasationrm appgeiteirisport sectdd shaff walls.
installation according to any one of clains 4 and 6 to 8, characterised in

that two drives (A, A3) are positioned at the sane shaft height. 14. Lift
i nstal |l ati oi®. acddft hstafjation acoprding toany bee pf ezt 4 gndl Gata8, crenaotertsedrin $fed | n

that the ive (AL, A2. A3). .h | east..one r (M., N2 ) and drive
Uil ey (1 ahe ¥iied e anuéiat A3, B af pavH ST A Rieighet Meiokin 10
characterised in that the notor (ML, M2, MB) is arranged vertically above
t he associ at,ed drjve, pulle l.a ,1b, .1 ¢). 16. Lift.inpstallation accarding
Lo charm 14or it nerlRter drdbudd 1o, OpirhS) neragetiest mefal Pafhes pa AT 1
a, 1 b, 1 che bdjacemliakchgds (70, Td)aré brrabgeaingbovber seloanie dhvas (A1naf the riddle liftf t
installation a rding to any one of the preceding clainms, characterised in
that a colfff&MMight (12a, 12b, 12c) is associated with each lift cage (7a,
7b, 7c). 18. Lift installation according to claim17, characterised in that
each count e1r2\.N8| ‘{m inls?allation according to claim 10 or 11, characterised in that the distance in
vertical direction between the two drives (A1) of a middle and an adjacent lift cage (A2, A3)

is at least one cage height.

13. Lift installation according to any one of claims 4 and 6 to 8, characterised in that
two drives (A1, A3) are positioned at the same shaft height.

14. Lift installation according to any one of the preceding claims, characterised in that
the drive (A1, A2, A3) has at least one motor (M1, M2, M3) and drive pulley {(1a, 1b, 1¢).

18. Lift installation according to claim 14, characterised in that the motor (M1, M2, M3)
is arranged vertically above the associated drive pulley (1a, 1b, 1¢).

16. Lift installation according to claim 14 or 15, characterised in that the axes of the
drive pulleys (1a, 1b, 1¢) lie parallel to the first and the second shaft wall.

17. Lift installation according to any one of the preceding claims, characterised in that a
counterweight (12a, 12b, 12¢) is associated with each lift cage (7a, 7b, 7c).

18. Lift installation according to claim 17, characterised in that each counterweight



(12a, 12b, 12c) is guided by two counterweight guide rails (1lla.1, 1la. 2,
11b. 1, 11b.2). 19. Lift installation according to claim17 or 18,
characterised in that each Iift cage (7a, 7b, 7c) is novable along two cage
guide rails (10.1, 10.2). 20. Lift installation according to claim18 or 19,
characterised in that the counterweights 1§12a, 12b, 12c) are positionable
bet ween the cage guide rails (10.1, 10.2) and first or second shaft walls.
21. Lift installation according to any one of clainms 17 to 20, characterised
in that at (12:agb, 1oeist@idddy w@asvsnieddeightyuidéIhils 8l1asisacaal etb. Wi tib. Bach
lift cage (7a, 7b, 7c). 22. Lift installation according to claim 21,
characterised in that the |lift cage (7a, 7b, 7c) and the associated

count er wei gigt  ( lﬁamsthaénonla%@brda@towmewrctﬁdl gatharagiensanintteasdaen lift vage s74 Z1,
Z2, Z73). § |ft |nstal%?t|on accor n t? l ajm 21 or 22, characterised in
that the teRs/is RoyRRe a gtwgfag%gyl F%mé'%go ‘in operative contact with
the drive pulley (1 a, 1b, 1c). 24. Lift installation according to any one
of cl ai s to 23, characterise e | i f e a, 7b, 7¢ are
suspended 2 t h BRI AsaaTess o 18 98 8rsharaerised Tt beico MeniidnS 55
Lift instalhziion, accoad pesitionableabstwedn tNasd heite Saik (10.1,he0.2) Bed Firsh tor
cages (7a, 7b, é%‘ ch have at | east one first and second defl ecting
rol | er (2aS°%yd S 3b, 3c) nmounted in the lower region of the lift
cages (7a, 7b, 7c). 26 Lift installation according to claim 25,

characterised in_that the tension neans Z3) ar ui ded hy the
drive pul | &Js (Hit nsallatiqn) acqoadipg &o Ay Wgékﬁlaé’@ﬁ ertOZi%q |cé1@?qc|tpdlseg d%”é?s"‘% 2a,

2b, 2c, 3a,eatPondfehsiol niddnst(zi| Zd 23) RQisBbSate®ithBAch §ift Lage’ (7a, 7bf1c).
i nstal | ation accor di ng to any one of clains 21 to 26, characterlsed in that

the counterweights (12a, 12b, 12c) are suspended bel ow t he associ at ed

drives (Al 22A2, Lﬁﬁmsﬂarnatuohlmlsrdmdntcvésﬂﬁlza Hma@tén@éd ihRatitRE St @AgeTERN b (
Z2, Z3). 20 28. Lift installation accord g to claim 27, ch a?%cterlse?;

that the c@tﬁ‘ﬁttﬁ?\ﬁé%q'ﬁ gd GT?‘&IE“’VGI% (1%%32%5 ® 8 ¢ L&pn%qqdee&w@ww @P§'°@4a
4b, 4c) fixeshnknzi e ggper region of the counterweights (12a, 12b, 12c).

23. Lift installation according to claim 21 or 22, characterised in that the tension means
(Z1, 22, Z3) are disposed in operative contact with the drive pulley (1a, 1b, 1c).

24, Lift installation according to any one of claims 21 to 23, characterised in that the lift
cages (7a, 7b, 7c) are suspended at the tension means (Z1, Z2, Z3) in block-and-tackle

manner,

25. Lift installation according to claim 24, characterised in that the lift cages (7a, 7b, 7¢)
each have at least one first and second deflecting roller (2a, 2b, 2c, 3a, 3b, 3¢) mounted in
the lower region of the lift cages (7a, 7b, 7c).

26. Lift installation according to ¢laim 25, characterised in that the tension means (Z1,
Z2, Z3) are guided by the drive pulleys {1a, 1b, 1¢) and the first and second deflecting
rollers (2a, 2b, 2¢, 3a, 3b, 3c) to first fixing points (5a, 5b, 5c¢).

27. Lift installation according to any one of claims 21 to 26, characterised in that the
counterweights (12a, 12b, 12c) are suspended below the associated drives (A1, A2, A3) in
block-and-tackle manner at the tension means (21, Z2, Z3).



29. Lift installation according to claim 28, characterised in that the
tensi on neans (Z1, Z2, Z3) are guided by the drive pulleys (1 a, 1b, 1c)
via the third deflecting rollers (4a, 4b, 4c) to second fixing points (6a,
6b, 6¢). 30. Lift installation according to any one of clainms 21 to 29,
characterised in that the tension neans 41, Z2, Z3) consist of at |east
one cable or double cable. 31. Lift installation according to any one of
claims 21 to 29, characterised in that the tension neans (Z1, Z2, Z3)

ggnsi ?]t of t2at i Eﬁtﬁhst@l:wob%t:&ordﬁa to l;liafnﬁ 2?,%@?0&@%&@% mfgct?rﬁ@b?metwe@t@tma?)o or
char ac | 1 N r re o e tensl on ans
(21, 72, 24501 S0 e ot g dalers ey A0ebicain e pBS! resen B e

i nstal | ati esuraeReight'@2k012d appp. 31, characterised in that the belts are
structured at one side. 34. Lift installation according to claim31 or 33,
characterised in that the belts are cogged belts or wedge-ribbed belts. 35.

Lift instabbati o Iaganmrdhrwcér@nrrgltaldmuﬁ&soah&éctensapmhhmhe@éhsvurtﬂnearh (2778 25

210! 1cP 2 S SRR S AOKVRAS.b Aol Tiaie (d dedbeinscpleS i e |

defl ecti ng4?qblsge@no(ﬁ@hg @@ntsfﬁgé gdndet hird deflecting rollers (4a, 4b, 4c),
only one side of the belts is dlsposed in contact with the drive pulleys

(1a, 1b, 1c) and deflecting rollers (2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c) and

the belts gpe Lwiﬂaduétmhwbrdlrf’gotoampéné BECIERRPECd 76, dapgitsisdtnaknaths
t hereof between the drive ull e 1 a, 1b, 1c) and the fjrst deflecting

rol | ers (28ENSiEp,MeRDS (28622 L3I)P°”$r‘ﬁ§t° Pl Igestone sablsatidayblesakeai m 19 in
conbination with claim25, characteri sed in that the cage qgui de ral I s
(10.1, 10. 2) forma connecting plane ( and the tension neans

Z3), the deilve pfl 'F%tﬁgat(oﬂaﬁcc?ﬂfj'”gl@)a@’n@ﬂec Plecipimesg 1 ihd® 's%?@bﬁ"r‘der&@fjl”éé'i‘qtﬁ'@je

rollers (2gnsdh medhs (2¢, zZBF3) 3bnsist@r abkadtpedefoci ated Iift cage (7a, 7b,
7c) are arranged at one side of the connecting plane (V). 37. Lift

installation according to claim19 in conbination with claim 25,

cha{jact er: @Q?lbm{t h%‘lat%&ﬁeaédofcim&?cg@@mﬁ 5. or'®, characterRedUh 404t tAY supPoriirge
uide rails ,
J structure of the tehsion means (Z1, Z2, Z3) is formed from aramide fibres or Vectran

fibres.

33. Lift installation accerding to claim 31, characterised in that the belts are structured
at one side.

34. Lift installation according to claim 31 or 33, characterised in that the belts are
cogged belts or wedge-ribbed belts.

35. Lift installation according to claim 33 or 34 in combination with claims 25 and 28,
characterised in that the belts are guided by the drive pulleys (1a, 1b, 1c) and at least first
deflecting rollers (2a, 2b, 2c¢), second deflecting rollers (3a, 3b, 3c) and third deflecting
rollers (4a, 4b, 4c), only one side of the belts is disposed in contact with the drive pulleys
(1a, 1b, 1¢) and deflecting rollers (2a, 2b, 2¢, 3a, 3b, 3¢, 4a, 4b, 4c) and the belts are
turned through 180° about the respective longitudinal axis thereof between the drive
pulleys (1a, 1b, 1¢) and the first deflecting rollers (2a, 2b, 2c).

36. Lift installation according to claim 19 in combination with ciaim 25, characterised in
that the cage guide rails (10.1, 10.2) form a connecting plane (V) and the tension means
(Z1, 22, Z3), the drive pulleys (1a, 1b, 1¢) and the first and second deflecting rollers (2a,



t hese cage guide rails (10.1, 10.2) forma connecting plane (V) and the
tensi on neans (Z1, Z2, Z3), the drive pulleys (1a, 1 b, 1c) and the first
and second associ ated deflecting rollers (2a, 2b, 2c, 3a, 3b, 3c) of the
associated lift cage (7a, 7b, 7c) are arranged at both sides of the
connecting plane (V). 38. Lift installati2dn according to one of the
preceding clainms, characterised in that each drive (A, A2, A3) is fixed on
a crossbeam (19). 39. Lift installation according to claim 38 in conbination

wi th cl ai nkb, 28, asdBbl3c) ofctharadsddtes ¢t cage (1A T7bl e are essbgedral 3/ side of art ened

to the cage quide rail 10.1) and/or to the counterweight guide rails
(11a. 1, 1%%".”%?‘?““9 S {101 o9

37. Lift installation according to claim 19 in combination with claim 25, characterised in
that the lift cages (7a, 7b, 7c) are guided by two cage guide rails (10.1, 10.2), wherein
these cage guide rails (10.1, 10.2) form a connecting plane (V) and the tension means (Z1,
Z2, Z3), the drive pulleys (1a, 1b, 1¢) and the first and second associated deflecting rollers
(2a, 2b, 2c, 3a, 3b, 3¢) of the associated lift cage (7a, 7b, 7¢) are arranged at both sides of
the connecting plane (V).

38. Lift installation according to one of the preceding claims, characterised in that each
drive (A1, A2, A3) is fixed on a crossbeam (19).

39. Lift installation according to c¢laim 38 in combination with claims 18 and 19,
characterised in that the crossheam (19) is fastened to the cage guide rails (10.1) and/or
to the counterweight guide rails (11a.1, 11a.2).



