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 whichqy 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 from an entrance | obby, i.e.
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conponents: a drive with a motor and a drive pulley, deflecting rollers,

tensi on Madfern me&w&%&rfwqu dg@%%ﬁﬂhlrtyaa%d%or@eswe% h¥& Patdterdto@ys dRichai | s

for guidance of e and a counterweight. In that case the notor
produces tdi@ spoge byratiftinstafatien: Srethggidrinstalia Ipn@om@eﬁgafgup pf atleast tva t he

11 oage b ASkEHdieoliPLaed Ao QRKSGHdfan cBlrandaiBBby. 08; pilefigers

directly or Irectly drives a drive 1S 1N I on
with a terag gearnemdetnbut@ retadiviely gwchlvémsn tbauentjenc@ lplelhyt byoa highcspeed lift fq thger ves

for suspengtonasneel! sto"?gy @%@%’dn@%fttcgﬁlesl duk fin& agﬁlb?:f?gn Bﬂ‘ﬁe‘iﬁer erge\‘?fr

whi ch both are so sus the gravitational ftorces

opposi te die tsamsfemstmewlg) W\h@leBMIonntqnmrtberethe resul tant gravitational
/force which has to be overcome by the drive, correspondingly substantially
reduces. In addition, due to the greater contact force of the tension neans
wi th the dyiifteispailyl egmmsgzswﬂlibrcagel which ri® verticaklyamobablé rimvras shdft enld begceives

d Il e h,

et | ect i ngarssrierh orfl o fAndRe esq o0t Rree Shulreldh Siter e ave,

i ncr easi ngo fdoyrffer etk ithne lift hiuallp&asht least tha follBairlg lifuidamponents: i dyive withe

bui | di ngs Eat ion.of the agenent of

Phe. Saags atublyy fod AUV SRRE oBhedtnb yolRES, WidT et 2 PupferuioB AT HeP S B e
i s desir edespBtive st Sjuideeraiiafor lgeudaﬁte eivelift Eagesdridya byurderwefght.mum

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

o lift 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 lift 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 conprises 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 q%ﬁ two |ift cages which are novabl e independently of one anot her
verticallyS b 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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Tt has af)erlpgr?glgularly to first and second shaft walls. The two independently movable lift cages

ensure a high conveying performance. The positioning of the drives in the shaft near first
or second walls renders a separate engine room 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
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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
‘conveying performance. Waiting tines at gfransfer storeys are thus further
reduced and the creation of waiting |loops is |argely avoi ded.
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conveyed by one journey. Advantageously the multi-cage serves at |east two
transfer storeys disposed one above the other. The advantage of the [ift

i nst al | at i dvantagepesly this ehieastene [F caga efia srFope lifthe atndirspae wWith @t épst twohe
wai ting tigmes Gahbéd VEKEARTNCaH @M BlheP! PhEMESWOHRGRE fdlbbiRiatéPliic Rk The
transfer storeys have a transfer or walting space for the transfer. In the
case of a tRADHCAIE AOMDeFNCHihey RIR RIVEIRSIYesonfigaiedsandhean thissbe mavglenhpinace
subst anti aldyméree of conflict and if, notw thstanding the increased
conveyi ng performance waiting tines should nevertheless occur, the
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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 drivesgassociated 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
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first shafty thelift cagesa second, opposite shaft wall. The advantage of the lift
installation resides in the positi on of the drives between |ift cages and
first and second shaft walls. Space in the shaft head or shaft pit, where
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roIIers Fig. 2 shoms a schenatlc plan view of an arrangenment of the lift of
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of an optional "arrangernent
two drives of the adjacent lift cages are posutloned at 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 whigh is defined by six boundary planes
and in which one or nore |ift 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 a boundary plane. This definition of the shaft
can be expgngled in gHovssesiae viehadf apeirahgémbentafehe Oidison @b @emdefs: of whi ch
one or nore |ift cages are novable, are also arranged in a shaft

hori zontal ly adjacent to one another. Figure 1 shows a lift with at |east
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novabl e i ndependently of one another in vertical direction. In that case a
mddle |lift cage 7a g‘éld&gr@ﬁgﬁcﬁrﬁ‘et ween two adjacent |ift cages 7b, 7c,

whi ch are disposed respectively bel ow and above the mddle lift cage 7a.
The associated drives Al, A2, A3 are positioned laterally at first and
second shafig. §al | s. Shaws aischematie sidecviem of it ingtaliationria a yidingrwithafous
opposite shaft walls bog shaft doors. The drive Al of the nmiddle
lift cage 7a is posi?@@%”@?ﬁ?gt he first shaft wall and the two drives A2,
A3 of the adjacent |ift cages 7b, 7c are positioned at the opposite second
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Figure 1 shows a lift with at least three lift cages 7a, 7b, 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, 7c, 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
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doors. The drive A1 of the middie lift cage 7a is positioned at the first shaft wall and the
two drives A2, A3 of the adjacent lift cages 7b, 7c 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, 7c 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 example,



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 §roma common platform A drive A,
A2, A3 has a respective notor M, M2, M3 and a respective drive pulley |a,

| b, 1c. The notor M, M2, M3 is disposed in operative contact with the drive
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side or both sides with corresponding drive pulleys la, Ib, Ic are equally
usable. In addition, different Kkinds of cables such as single cables,
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3a, 3b, 3c have, at the outer circunference, one or m)re grooves which are
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2a, 2b, 2 ose e upper
7a, 7b, 7dheltensiar mearpmmieﬂ:&womwrusﬂetram\m stepbwire iopaiavnide ph¥edtrant cage 7a
7b, 7c is then suspended as an upper bl ock-and-tackle. Disposed in the
upper region of the counterweights 12a, 12b, 12c is a third deflecting
rol I'er 4dhedat, ledst, thiée dift cagesifa, | @ [3c snd tlarbe ecouatemtveigbissi3a, t Whi Hi2c are
deflecti "L ggel‘nld%{j 2t i te%gbn %"(l:éans%1 Z2, Z3 in block-and-tackle manner. In that case the
lift cages 7a, 7b, 7c have at least one first and at least one second deflecting roller 2a, 2b,
2c, 3a, 3b, 3c which are fastened in the lower region of the lift cages 7a, 7b, 7c. These
deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3c 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
(u 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¢c, 3a, 3b, 3¢ are disposed
in the upper region of the lift cage 7a, 7b, 7c. In 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, 12c is a third deflecting roller
4a, 4b, 4c, which is similarly suitable, analogously to the deflecting rollers 2a, 2b, 2c, 3a,
3b, 3c, 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 secong 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 1 a, 1b, 1c froma first shaft wall to the second
shaft wall. The first fixing point 5a, 5b, 5c is in that case di sposed
opposite the associated drive Al, A2, A3 at approximtely the sane shaft
hei ght 1 n THeectension metanscm & 2f ZB 33 ledrfrape adinst fiximaf pointedal, 5b.THeto ssecomd fixingi ng
poi nt 6a,
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Z1, 22, Z3ra];16é) 0 éd.' % ‘fgowef'he ténsion means 21, 22, Z3 is thereafter led along a second or first
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, 6c.

, 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, 1c can be set, or increased or reduced, in order to
transmit the desired traction forces from thé drive pulley 1a, 1b, 1c¢ to the tension means
A1, A2, A3. Depending on the respective spacing of the setting pulley 13a, 13b, 13c 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, 12c 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, 1¢c and the first deflecting roller 2a, 2b, 2c is thus

guaranteed.

A lift cage 7a, 7b, 7c as well as the respectively associated drives A1, A2, A3, drive pulleys
1a, 1b, 1c, deflecting rollers 2a, 2b, 2c, 3a, 3b, 3c, 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 |l as the respectively associated drives Al, A2, A3, drive pulleys |Ia,
1b, 1c, deflecting rollers 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, optional
setting puIIeys 13a, 8 13b, 13c, counterweights 12a, 12b, 12c, tension
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cage 7a, 7b, 7c can reach, since the tension neans in the il'lustrated form
of  embodi ofdifttunitainstalled i) 3&haft suspensi on point of a lift cage 7a, 7b, 7c
above the height of the drive pulley 1 a, 1b, 1lc. The positioning of the
drives Al, A2, A3 and first fixing points 5a, 5b, 5c of the mddle and
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shaf t helg t rres dingly, the m e and t cdges 7a,
7b, 7c ar eop;gors@ﬁmseand second shaft waIIs The shaft height predetermlned by the flxmg points
5a, 5b, 5¢ and 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, 7c above the height of
the drive pulley 1a, 1b, 1c. 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
ﬂ shaft heights. The lift cages 7a, 7b, 7c can thus reach only different maximum shaft
(.A, 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, 7c are movable.

The cage zones K1, K2, K3 allocated to the lift cages 7a, 7b, 7c are evident in Fig. 1. Itis
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 12c 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 Ki, K2, K3. TEhe mninmum shaft height of a cage
zone K1, K2, K3, thereagainst, is defined by the drive A, A2, A3 of the
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def | ect i ngdireztly ene abéve the other takes place analogously thereto.

The tension means Z1, Z2, Z3 and the associated guide means, such as deflecting rollers
2a, 2b, 2c¢, 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,
4b, 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, 7c have opposite
effect. In the case of the same rated load of the lift cages 7a, 7b, 7c and in the case of an
even number of the lift cages 7a, 7b, 7c 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-nentioned conponents associated with a lift 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 ong 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,
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shoul der s ese four con surfaces can be Torne er on a co
rol | er - shajpese body or respectively on four individual rollers with a common axis of rotation.

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 roller can accept, depending on the respective design, one to

four or, in the case of need, even more tension means Z1, 72, 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, 7¢ 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, 1c 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 another 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
operation of the |j a r aced at a storey stop
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Here, too, the counterweights 12a, 12b, 12¢ are advantageously suspended at their centre
of gravity S at the tension means Z1, Z2, Zé between the cage guide rails 10.1, 10.2 and
first or second shaft walls. Since the lift cages 7a, 7b, 7¢ 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

AN

the lateral ends of the counterweights 12a, 12b, 12c and third and fourth shaft walls
increases. Design freedom for the counterweights 12a, 12b, 12c¢ is thereby gained. Thus,
for example, a narrower and wider counterweight 12a, 12b, 12c can be used in order to
better utilise the space. For a given shaft cross-section, the lift cage 7a, 7b, 7c 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 cenpre 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

suspended, _ t un s 12a, 12b, 12¢ e il a central region of
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drive Al ia fixed on a cross menber 19, Wmch Is fastened to a cage guide
rail 10.1 and/or to the counterweight guide rails 1la.1, 1lla.2. There can be
further seen in Fig. 4 the third deflecting roller 4a, at which the

count er wei T drihv@s Ascan also be optionally fixed directly on the shaft walls and in that case the

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 transfer
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 zone 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 fi@r 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, G IS a triple group 14.1, 2 whi ch exclusively sérves storeys
of the aIWﬂé@Qéﬁ”@ﬁ@PHPW&’zone GlL, GQ "The Iift 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
t he ot her, The first shaft (1 $.ftcanrhe eptionplly sutidividedgete twedsepaeate drdiGdugl shafte eagh

zones KI1. ng
z0nes oL, S petheln, ‘Phlaraheon SPrdss ARMABIEGATLbGal P brind 1
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t he bU|Id|ng Z0 are responsible for
t he transptmctesméd stimgrﬂ@ﬁdn@wms fsudmas hm 0¢camsﬂaaghslnaftseys Uu2.1, 2.2 to a
storey of the corresponding building zone Gl, & and between any two storeys
within a building zone GlI, Q. A nore efficient channelled transport of
passenger sAvhighispeeddntft whicH e@kclgsively tsenves acdriséerestoreybd) .2y §M.5Ha2.4, UR.2liscan

be opti onarlnloéledS i tﬂ'evslecclgr(wjd W Raf‘ W8 SRS %g% ép%%'dvhjftqgaljn tﬁgah“s?ra{ee%chample, 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, results 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 middle 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 building 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 t,. the height of the corresponding building zone
Gl, &. The advantage of such separated individual shafts is the
elimnation of chimmey effect and in turn also the elimnation of undesired
strong shaft draughts, such as can occur 44n high shafts. A high-speed |ift
whi ch excl usively serves transfer storeys Ul.2, Ul. 1, U2.1, U2.2 is noved
in the second lift shaft 15.2. This high-speed lift is, in the illustrated
exanpl e, a, doubl e-decker |jft with two fixedl y connected cages which are
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r espect i vebuilding zoné G2hehich aressech skrvad thyitwd lifh gagesnef, the triplengrddp d4Eage zone
(K1.2 preferably has two storeys |ess than the nunber of storeys allocated
to the building zone &. Accordingly, the mddle 14 |ift cage can serve all

m ddl e st dnetie nedximbe extentdofnthezmiddleGRagepzorte Ki1.@mtheneadaivst bibentdar lyounsiagr ey's.
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& the maximum extent of the middie cage zone K1.2, by two lift cages.

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. If, 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



In the case of a m ninmum size of the m ddle cage zone K1.2 this conprises
the two transfer storeys U2.1, U2.2. In this instance the mddle |lift 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 transferg storey U2.2 and conversely. The
two transfer storeys U2.1, U2.2 are then also the sole storeys of the

bui | di ng zone GQ mhich are each served by two |ift cages of the triple group
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triple group 14.2. Al other storeys are served, in the maxi num extent of
the m ddl e cage zone K1.2, by two Iift cages. The arrangenent of the cage
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position in a building zone G in dependence on cage zones K or number of cages of a

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



desired can thus be arranged vertically one above the other. The invention
is not restricted only to the illustrated fornms of enbodinment. Wth

know edge of the invention it is obvious to the expert to optimse
different paraneters for specific fornms of building. Instead of a

doubl e-decker cage it is also possible fgg several or individual single
cages or multi-cages, which have nore than two cages connected together, to
be noved in a second shaft 15.2. In addition, the nunber of storeys

allocated to a bUI ng. zone is freel sel ctabl e. The buil Zones
al so do nof®MPERENtS %éh tW%'Pn‘éJ"gaWeStWGM% evsh P&?re@fgpmﬂa'f‘a'tsl'\?@ Dr?g@'ﬁ'%dh

vary from g bedicadilyzeses that thidiindlédse ii @Bfveyingtperforbisd 4168 applieaYs dYamassar y
for only triple groups 14 to be assjgned to a building zone G Thus,

quadr upl e, WEh fﬁeprgnbf,rorgé;?tgqutge@ BpRulldggZonecan al so be assigned to the
bui l di ng zones G The cabin zones do not have to be symmetrically
constructed, for exanple, within a triple group. Depending on the position
of the drives and the transfer storeys these 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 G in dependence on cage zones K or nunber of cages of a
mul ti-cage. The follow ng sinple calculation shows that thanks to the
invention a significant increase in conveying perfornmance can be achi eved.
For a building zone & with, for exanple, ten storeys, according to the

state of the art two |lift cages each serve nine storeys, i.e. each |ift
cage has per storey a transport coefficient of 1.9 weighted by the nunber of
Etoreys to be ~. served, which coefficient represents a neasure for the
conveying performance of the Iift <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 m ddl e cage zone Kl1.2 ei ght
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 conputation exanple
shows that a significantly increased conveying



performance results for all storeys of the building zone Q. The increase in
conveying 16 performance for the two boundary storeys is even of
over-proportional size. In addition, it can be readily seen that this

i ncrease in conveying performance al so applies for a nunber, which is
different from 10, of storeys in a buildlhg zone. 17 Cainms 1. Lift
installation in a building wwth at least two lifts, wherein the building is
divided into building zones (Gl, &; G3, ) arranged vertically one above
the other and each lift 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, A2,
A3) in an Glagnsi at ed cage zone (K1, K2, K3; Ki.1, K2.1, K3.1, Kl.2, K2.2,
K3.2) and each cage zone (K1, K2, K3; Kl.1, K2.1, K3.1, KL.2, K2.2, KS3.2)
has at | east one transfer storey (UL. 1, ULl.2, U2.1, U2.2), characterised in
that a first |lifttindalatioh ih @asdildingrwith bi lkebstctlagelts( %ere?rbthe7bl)llda’fgr i8 rivedked

vertlcally one .above th r shaf and t hat at ast thre

ones (KL inRuiReg enes o 0F o4 arerosd videaly e Sove I ol patesdif, .
bui | di ng Zmeat(n&ﬂst ofr8 liftGage G, 7b27c)Leééh IIfﬂ@ég%' (Vatnprvcmqaaében%m bvbi 1,
characterised in that thjs at east) one lift c(?g @e?@nd lift is a
mul ti - cagePavanoban Pé’&s‘{”"?\%%"ﬁ%e@ ik B [Fsspciat %Qf’gé‘ﬂ"% T iKalByKbek2-dpove
the other mne anckm« 2)8% élé&'dc iel Forleh@ 1S RIE KBRS 1Z |K2et, KB.1,LKT D, K2.2,
installation accord qtocalmZ aracterised in that the milti-cage

serves at K3.@hkas @t\,@a roé‘ﬁéfaéﬁfeéFW@y@-J1(UiJ112 W2 1.2J2.2p charagierisgd t!l‘i'@%g'élt one
above the gf RQJ at I@ast'—fhf'ée lifehGed @ta %rﬂpe@ vERwﬁﬂWor%‘%b@\fe meaatn& ..’# at o 3,

characterised in th he at easf thre t cages

7
first Ii ftsmﬁmdathm awﬁéstdh@etmea?@m%éﬁ‘t K2, #3; 6&@@52 1 \kﬁei eKhZ.t *ﬁ%Z nmax e
lift cage érzaa?lo#a?edl {bdgggw;dﬁé (@qvggl@ 2 mddl e cage zone (K1) and the
jacent |11t cages ) 8epend

two adj ac are In ently novable in two adjacent
cage zones (K2, K3). 5. Lift installation according to claim 4,

characteriged . . ] 0 :
zones (K2, 2ica) LB IRAIEEE sBbifing (6 SainAOE aratbiedtitholnG ARAFER 1€20E, | |
t hat t he atf 4 eeaandtitirisea chuitiveage with at least two cages which are arranged vertically one

above the other and which are associated with the same cage zone.

3. Lift installation according to claim 2, characterised 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, 7c) 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, 7c¢) 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). |

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



(A, A2, A3) associated with the Iift cages (7a, 7b, 7c) can be npved past
by the |ift cages (7a, 7b, 7c). 7. Lift installation according to claim4
or 6, characterised in that the at |least three drives (A, A2, A3)
associated with the Iift cages (7a, 7b, 7c) are positioned at a first shaft
wal | or a second opposite shaft wall. 184g8. Lift installation according to
claim?7, characterised in that the drive (Al) of the mddle |ift cage (7a)
is positioned at the first shaft wall and the two drives (A2, A3) of the
adjacent lift cages (7a, 7c) are positioned at the opposite second shaft
wall. 9. Lift installation according to claim7 or 8, characterised in that
the at least three drives (al, a2, a3) are positioned in alternation on
opposite first or second shaft walls. 10. Lift installation according to any
one of cl aBms 4Li#inidst@aliationgacoording e @iaime7d dharactedised timéhatt theedrive (A1) o thiz i ves
(A, A2, A s

i nstall at ﬁdaﬁ%ﬁ%%@ngaﬁgg g?sgtﬁonq%ét e, har a&iﬁr‘%’aslgg cgmest Vﬁg (5%’\*/%?5“6'75&

A3) of thedjacgraditticages (7, @geesp@s?iﬂ"mnea(a) t@rappamtasag:eddabaﬁwahr bel ow t he
drive (Al) of the mddle |ift cage (7a). 12. Lift installation according to
claim 10 or 11, characterised in that the distance in vertical direction
bet ween t hg. t woLiftrinstaliatioAl dccofdiry tu cldine 7 a0r B, ahaexdietisedtin ItHa%tthe:ageea(sAﬂwreePB)
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positioned at the sane shaft height. 14. Lift installation accord| ng to any
one of the prece | ai nB, characterlsegflnth t he dr

has at |ead? onbl n‘B&B atiofyaccRisling\ie) anyreneq JRIMS ft Peg 5(te 8a°|h?tf?°{‘?[b°‘)3d in ﬁ‘@t

Li ft i nst aleadtiicust BRELENSRIAN OAE | A8) Bl fositiRad At difelepeshdfthdidias. t he not or
(ML, M2, MB) is arranged vertically above the associated drive pulley (1a,

1b 1 c) 16. Lift installation according to claim14 or 15, characterised

in that theq axeﬁ.ﬂqhstfah'ﬁ.ondédcw.r@liol @ra.ﬁq 6@ dharaktdtised i€ tndtitRe aﬁo&l t;ei A39 of he
first and the second shaf install ati on accord to an}llﬁzone

of the prethendirrest it ﬁ%ﬂescﬁﬁ‘aﬂﬁ?@r ?rgaéwep ﬁbPYﬁa@f helow Hmﬂré/P\Aé“l)gﬁftt £ mddie
12c) is asggé:é@ra,e_d with each lift cage (7a, 7b, 7c¢).

12. Lift installation 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, 1c).

15. Lift installation according to claim 14, characterised in that the motor (M1, M2, M3)

is arranged vertically above the associated drive pulley (1a, 1b, 1c).

16. Lift installation according to claim 14 or 15, characterised in that the axes of the

drive pulleys (1a, 1b, 1c¢) 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, 12c) is associated with each lift cage (7a, 7b, 7c¢).

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



18. Lift installation according to claim17, characterised in that each
counterwei ght 19 (12a, 12b, 12c) is guided by two counterwei ght guide rails
(11a.1, | la.2, | Ib.1, 11b.2). 19. Lift installation according to claim17
or 18, characterised in that each |ift cage (7a, 7b, 7c) is novable al ong
two cage guide rails (10.1, 10.2). 20. lpft installation according to claim
18 or 19, characterised in that the counterweights (12a, 12b, 12c) are
posi ti onabl e between the cage guide rails (10.1, 10.2) and first or second
shaft walls. 21. Lift installation according to any one of clains 17 to 20,
characterised in that at |east one tension nmeans (Z1, Z2, Z3) is associated
wi th each khbd t1opagm) (s7%ide7&3by thio)courtrwdightlguidesafd [ Akl 01 182C ol nEpty, cl aim
21, characterised in that the Iift cage (7a, 7b, 7c) 'and the associ ated
counterwei ght (12a, 12b, 12c) are suspended at a common tension neans (Z1,

Z2, Z3). Lifid o WY Al i : rysed in
fhat The tahsi orl eatafn SHoRPRORIA ol 8 Eh e ted I P o e
the drive 7fpule)dy movableatongitwe cagoguide rdils (13t H-2ati on according to any one
of claims 21 to 23, characterised in that the lift cages (7a, 7b, 7c) are
suspended at the tension neans (Z1, Z2, Z3) in block-and-tackle manner. 25.
Li ft instdd at ildhinatadatiah angotdingcto alaim 248, or dBacteradenisssidn ithat theacountesweightis

o ror (241284128 2oE 8 R GaRle biiBhn, U cood, SRS TEGT A0 ety

cages (7a,seénd staftwdlls. Lift installation according to claim 25,
characterised in that the tension neans (Z1, Z2, Z3) are guided by the
drive pulleys (la, 1b, 1c) and the first and second deflecting rollers (2a,
2b, 2c, 3a1.3Db,LifBMstdllation astorlingito@npanets daims Bbio 20) chatdctelisddtin that at

the. countEri@Rg TS pTaeansidy, 24 7oy s 50 enamReaon I 6ape Ko JEctihs atcd

drives (Al. A2, A3) in block-and-tackle manner at the tension neans (Z1,

Z2, Z3). 20 28. Lift installation according to claim?27, characterised in
that the c&unt é#f\t,\ms@q@gort ch:g!'dlng to claim 21, characterised in that the lift cage (7a, 7b, 7¢)

and the associated counterweight (12a, 12b, 12c) are suspended at a common tension
means (Z1, Z2, Z3).

23. Lift installation according to claim 21 or 22, characterised in that the tension means

(Z1, Z2, Z3) are disposed in operative contact with the drive pulley (1a, 1b, 1¢).

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, 7c¢)
each have at least one first and second deflecting roller (2a, 2b, 2¢, 3a, 3b, 3c) mounted in

the lower region of the lift cages (7a, 7b, 7c).

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



12b, 12c) have third deflecting rollers (4a, 4b, 4c) fixed in the upper
region of the counterweights (12a, 12b, 12c). 29. Lift installation
according to claim 28, characterised in that the tension 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 pints (6a, 6b, 6¢). 30. Lift
installation according to any one of clainms 21 to 29, characterised in that
the tension nmeans (Z1, Z2, Z3) consist of at |east one cable or double
cable. 31. Lift installation according to any one of clains 21 to 29,
characterised in that the tension neans (Z1, Z2, Z3) consist of at |east
one belt. 2. Llifttnstatiatiend aedording tcdaimi2 h ghamactetisecin3latdine Bduntexmrgmts(elzh,sed

in that th ti . St t f th Z1, 72 '
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accor di ng doantgnaeightd12a,clzer txd)eri sed in that the belts are cogged belts or

wedge-ri bbed belts. 34. Lift installation according to claim33 in
conbination with clains 25 and 28, characterised in that the belts are

gui ded by 2die drift Rstalatibe ¥ecdrding to dlim 16) cransktedsedansiat e snsiodehéet(zng
rollers (2a, 2b, 2c defiectin 'l ers and third

def | ect i ngZ2: %) P& galeafi%vmﬁ driye pullgys ;91960ﬂ d¢)géa Sathwi%’sﬁ%%gire"% 4304Rd in

cont act vm4d)t5§&0%|f,y@g%h{t§m 666y, 1b, 1c) and deflecting rollers (2a,
2b, 2c, 3a, 3b, 3c, 4a, 4b, and the belts are turned through 180 about

t he respective Iongltudl naI aX| S thereof between the drive pulleys (1 a, 1

b, 1 c) anght hq_lft'lﬁﬁélla‘%ﬁ |a%€6rbﬁ‘|ﬂ tBQJnlyeJrfé (§f2@almgbé1 1%02)9 Raracldriskd i 'A‘Pﬁ{aﬂﬂeﬁ; on

according to claim19 in conbination w th claim 25, caracterlse

t he cage dehsien mgans (411@2123)1@@95t Pfo&tm?ﬁt eom felie Ph@%‘%@@'%v) and the
tension neans (Z1, Z2, Z3), the drive pulleys (1 a, 1b, 1c) and the first
and second defl ecting roIIers (2a, 2b, 2c, 3a, 3b, 3c) of the associated
| | ft cage {Ta, Lt instaiatign @cmrdmggecarmor@n@f claiene 23f fot 20 chastrsised irgthat thee

%@Hs.bﬁ ah8 @lézﬁkhoﬁé’?&fﬁ&"g& bRe GL@i M 19 in combination with

cIa|n125 aracteri sed cages (7a, 7b, 7c) are guided by
two cage guide rails (10.1, 10.2), wherein

32. Lift installation according to claim 30 or 31, characterised in that the supporting
structure of the tension means (Z1, Z2, Z3) is formed from aramide fibres or Vectran
fibres.

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

34, Lift installation according to claim 33 in combination with claims 25 and 28,
characterised in that the belts are guided by the drive pulleys (1a, 1b, 1¢) 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, 1c) and deflecting rollers (2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c) and the belts are
turned through 180° about the respective longitudinal axis thereof between the drive

pulleys (1a, 1b, 1c¢) and the first deflecting rollers (2a, 2b, 2c¢).

35. Lift installation according to claim 19 in combination with claim 25, characterised in
that the cage guide rails (10.1, 10.2) form a connecting plane (V) and the tension means
(21, 22, Z3), the drive pulleys (1a, 1b, 1c) and the first and second deflecting rollers (2a,
2b, 2¢, 3a, 3b, 3c) of the associated lift cage (7a, 7b, 7c) are arranged at one side of the

connecting plane (V).



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, 1b, 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). 37. Lift installat2bn according to one of the
preceding clainms, characterised in that each drive (A, A2, A3) is fixed on
a crossbeam (19). 38. Lift installation according to claim 37 in conbination
with clains 18 and 19, characterised in that the crossbeam (19) is fastened
to the cage guide rails (10.1) and/or to the counterweight guide rails
(11a.1, 1136.2).Lift installation according to claim 19 in combination with claim 25, characterised in

that the lift cages (7a, 7b, 7¢) 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, 2¢, 3a, 3b, 3c) of the associated lift cage (7a, 7b, 7c) are arranged at both sides of
the connecting plane (V).

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

38. Lift installation according to claim 37 in combination with claims 18 and 19,
characterised in that the crossbeam (19) is fastened to the cage guide rails (10.1) and/or
to the counterweight guide rails (11a.1, 11a.2).



