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 which 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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is desired. This objective can be achieved firstly by an optinum

space-savl n19that 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. [t serves for suspension as well as conveying the
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 deftecting 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 bui | di ng, which is divided up
into zones. A zone in that case conprises a defined nunber of storeys which
are served by a lift. 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 Bt.two lift cages which are novable independently of one another
vertically one above the other at two cage guide rails. The arrangenent of
two fetch or carriécages is to assist mAthsgreventln unnecessary waiting
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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 which are arranged vertically one above the otherin a
shaft and which comprise a middle and two adjacent lift cages, wherein the middle lift cage
is independently movable in a middle cage zone and the two adjacent lift cages are



Afirst Iift has at least three |ift cages which are arranged vertically one
above the other in a shaft and which conprise a mddle and two adj acent

lift cages, wherein the mddle |lift cage is independently novable in a

m ddl e cage zone and the two adjacent |ifj cages are 3 independently
novable in two adjacent cage zones. The niddl e cage zone and an adjacent
cage zone in that case serve at |east one commobn storey, In addition, at

| east one of these cage zones is allocated to two buil ding zones. Thanks to
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case of doubli ng of the transfer storeys
Advantageously this at least one lift cage of a second lift is a multi-cage with at least two
cages arranged vertically one above the other. These two cages are associated with the
same cage zone, since they are physically connected and can thus be moved only in

commaon,

The advantage of the lift installation with a double-cage resides in the doubling of the
available cage volume of a lift cage. Thus, up to twice as many passengers can be
conveyed by one journey.

Advantageously the multi-cage serves at least two transfer storeys disposed one above
the other.

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 fhe 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



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 doubl ed nunber of such transfer spaces the transfer takes

pl ace substantially free of conflict and i f, notw thstanding the increased
conveying performance waiting tines should neverthel ess occur, the
passengers have available twice the volune of waiting space. Staying in the
4 transfer store or transfer or waiting spaces is thus nore pleasant in
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adj acent buin ghjatenzgsiser oF iR buildiey Aesi bl e transfer by way of a transfer
storey having to be taken into account. Advantageously the at least three

drives associated with the Iift cages can be noved past by the lift cages.
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flexible manner in the sha without coming lnto conflict with the lift cages.

Advantageously the at least three drives (A1) associated with the lift cages are positioned
at a first shaft wall or a second, opposite shaft wall.

The advantage of the lift installation resides in the position of the drives between lift cages
and first and second shaft walls. Space in the shaft head or shaft pit, where the drives are

usually arranged, can thereby be saved.

Advantageously the drive of the middle lift cage is positioned at the first shaft wall and the
two drives of the adjacent lift cages are positioned at the opposite, second shaft wall.

The advantage of the lift instailation resides in the flexible and simple positioning of
however many drives and the associated [ift 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.



be installed is limted.by the space available in the shaft head. Equally, a
gui dance of the tension elenents free of conflict in such a conventional
arrangenent of the drives in the shaft head is subject to close limts. 5
The invention is clarified and further described in detail in the follow ng
by exanples of enbodi nent and drawi ngs, Tn which: Fig. 1 shows a schematic
side view of an arrangenent of a lift of a lift installation wth three
lift cages,_three drives, three drive pul.leys, three tension neans and
several defln&chysigon i plariled pnd) furthes Kighrribgdde ietall indhp falfewinge iy §ramples of

ar r angementenfodimit bhd Hradfings, n Which:i nstal | ation according to Fig. 1; Fig. 3
shows a schematic plan view of an optional arrangenent of a lift of a lift
installation according to Fig. 1 Fig. 4 shows a side view of an arrangenent
of the drivgs1on crosRowealsehemaflid Side Diedhevdh &raeaTEat bla fift ¢ aViftanstalation | i f t
installation according, to thﬁinven ion. .in % bui | di nLﬂ vvitP two huil di ng
zones, Fig. 6 shows XMEJRERH ca9esdbran divess thieq dive pHisYS thege; I5RSIoR F5RBF ng
to the invention ingaadRevdrai dedledliigtofigrsy buil di ng zones; Fig. 7 shows a
schematic side viewof a lift installation with alternative arrangenent in
a building wwth three building zones; and Fig. 8 shows a schematic side view
of a lift iFpgteal | ati @Rows t sahémbiatplare vied bREFE ABahgéedt Blithelilifg ofMat it
seven buil di ng zones&?g]e_shaft iS a F§,8ac_e which is defined by six boundary
pl anes and in which BHomareerding to Figahes are noved al ong a travel path.
Usual ly four shaft walls, a ceiling and a floor form these six boundary

pl anes. This definiti Rn of a shaft i:an be 0zxtend.ed in the magngr gh(gt .
several tr&&P pat hs SNAW ASERIRLSPIaLYiIRY R0 QRUoRBATrgngemepLgLa It of a lift
novabl e, can al so beinsmu@a@ggabdrmn%tcshgft; hori zontal |l y adjacent to one
another. Figure 1 shows a |lift with at least three lift cages 7a, 7b, 7c

whi ch each have an own drive Al, A2, A3 and are novabl e i ndependently of

one anot herFig. 4 verti ¢hbwslalsrRiRtvieN of dMarrdrfement of the drives on cross members;

Fig. 5 shows a schematic side view of a lift installation according to the invention
in a building with two building zones,

Fig. 6 shows a schematic side view of a lift installation according to the invention
in a building with four building zones;

Fig. 7 shows a schematic side view of a lift installation with alternative
arrangement in a building with three building zones; and

Fig. 8 shows a schematic side view of a lift installation with alternative
arrangement in a building with seven building zones.

The shaft is a space which is defined by six boundary planes and in which one or more lift
cages are moved along a travel path. Usually four shaft walls, a ceiling and a fioor form
these six boundary planes. This definition of a shaft can be extended in the manner that
several travel paths, along each of which one or more lift cages are movable, can also be

arranged in a shaft horizontally adjacent to one another.

Figure 1 shows a lift with at least three lift cages 7a, 7b, 7¢ which each have an own drive
A1, A2, A3 and are movable independently of one another in vertical direction. In that



6 case a mddle lift cage 7a is arranged between two adjacent |ift cages
7b, 7c, which 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 shaft walls. The first and segond shaft walls are those nutually
opposite shaft walls not having shaft doors. The drive Al of the mddle
lift cage 7a is positioned at the first shaft wall and the two drives A2,

A3 of the adjacent |ift cages, 7b, 7c ositioned at. the oppasite, second
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correspondence with the alternating ordering of the drives. The drives A,
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mai ntai ned froma common platform A drive A, A2, A3 has a respective notor

ML, M2, M3 and a respective drive pulley l1la, 1b, 1c. The notor M, M, M
| s di sposedhenririopeAdt AR AT aret psitioned in Fige1 at ihves mtféieaysﬂwat hengtbts Wwiteraindhe

drives the tension ns. Z1,. 72, Z3_by_neans
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whi ch engadﬁ "FTB'?‘@ 'g%g%eﬁmf%%g U PHE he@h& 've pul l ey side. Belt
variants such as snDoth belts and belts toothed on one side or both sides
with correspo d|n e b, .1c are equal al | n_addj tion,
Gt eront - ToPege. alsh neBSblscth hosfon i afesitdnd Sifishat BEGHE FareAPle: i
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steel wre o? theagc?ace ? ul;gp (la'ﬁtcage 7¢ on the opposite, second shaft wall at the same shaft
height. The advantage of this arrangement resides in the simple maintenance of the two

drives A1, A3. These can, in particular, be maintained from a common platform.

A drive A1, A2, A3 has a respective motor M1, M2, M3 and a respective drive pulley 1a,
1b, 1c. The motor M1, M2, M3 is disposed in operative contact with the drive pulley 1a,
1b, 1c and drives the tension means Z1, Z2, Z3 by means of this drive pulley 1a, 1b, 1c.
The drive pulley 1a, 1b, 1c is so designed that it is suitable for receiving one or more
tension means Z1, Z2, Z3. The tension means 21, Z2, Z3 are preferably belts, such as
wedge-ribbed belts with ribs at one side which engage in one or more depressions at the
drive pulley side. Belt variants such as smooth belts and beits toothed on one side or both
sides with corresponding drive pulleys 1a, 1b, 1¢ are equally usable. In addition, different
kinds of cables such as single cables, double cables or multiple cables are also usable.

The tension means Z1, Z2, Z3 comprise strands of steel wire or aramide or Vectran.

The at least three lift cages 7a, 7b, 7¢ and three counterweights 12a, 12b, 12c are
suspended at the tension means 21, Z2, Z3 in block-and-tackle manner. In that case the



The at least three |ift cages 7a, 7b, 7c and three counterweights 12a, 12b,
12c are suspended at the tension neans Z1, Z2, Z3 in bl ock-and-tackle
manner. In that case the 7 |ift cages 7a, 7b, 7c have at |east one first
and at | east one second deflecting roller,2a, 2b, 2c, 3a, 3b, 3c which are
fastened in the lower region of the |ift cages 7a, 7b, 7c. These deflecting
rollers 2a, 2b, 2c, 3a, 3b, 3c have, at the outer circunference, one or nnre
grooves which are such_t hat th%¥%can recei ve one or nore tension neans
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The tension means Z1, Z2, Z3 is led from a first fixing point 5a, 5b, 5¢ to a second fixing
point 6a, 6b, 6¢ via first, second and third deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3c, 4a, 4b,
4c and the drive pulley 1a, 1b, 1c from a first shaft wall to the second shaft wall. The first
fixing point 5a, 5b, 5¢ is in that case disposed opposite the associated drive A1, A2, A3 at
approximately the same shaft height in the vicinity of a first or second shaft wall. The
second fixing point Ba, 6b, 6c is disposed in the vicinity of the associated drive A1, A2, A3
on an opposite second or first shaft wall.

The tension means Z1, Z2, Z3 runs from the first fixing point 5a, 5b, 5c¢ along a first or
second shaft wall downwardly to the second deflecting roller 3a, 3b, 3¢, loops around this
from the outside to the inside at an angle of approximately 90° and leads to the first
deflecting roller 2a, 2b, 2c. The tension means Z1, Z2, Z3 loops around this first deflecting
roller 2a, 2b, 2¢ from the inside to the outside again through approximately 90° and is
thereafter led along the lift cage 7a, 7b, 7¢ upwardly to the drive pulley 1a, 1b, 1¢c and
loops around this from the inside to the outside through approximately 150°. Depending
on the setting of the optional setting pulley 13a, 13b, 13c the looping angle can be set in a
range of 90 to 180°. The tension means Z1, Z2, Z3 is thereafter led along a second or first



roller 2a, 2b, 2c fromthe inside to the outside again through approxi mately
90 and is thereafter led along the lift cage 7a, 7b, 7c upwardly to the
drive pulley 1a, 1b, 1c and | oops around this fromthe inside to the

out side through approxinmately 150. Depending on the setting of the optional
setting pulley 13a, 13b, 13c the | ooping angle can be set in a range of 90
to 180. The tension neans Z1, Z2, Z3 is thereafter |led along a second or
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forns a trigphmntgedup 14. Proceeding fromthe mddle lift unit with the [ift
cage 7a, the adjacent lower lift unit with the |ift cage 7b and an adj acent

upper lift unit with lift cage 7c are respectively arranged in mrror inage
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4b, 4c, seﬂBb.n@mubMMywe@ﬂs 128b12b132¢, tension means Z1, Z2, Z3 and fixing points 5a,
5b, 5¢, B6a, 6b, 6¢ form a lift unit. Consequently, Fig. 1 shows a lift which has three lift
units, which in turn forms a triple group 14.

Proceeding from the middle lift unit with the lift cage 7a, the adjacent lower lift unit with the
lift cage 7b and an adjacent upper lift unit with lift cage 7¢ are respectively arranged in
mirror image with respect to the middle one. The drives A1, A2, A3 of the lift units thus lie
on mutually opposite first or second shaft walls and the associated drive pulleys 1a, 1b, 1c,
deflecting rollers 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, setting pulleys 13a, 13b, 13c,
counterweights 12a, 12b, 12¢, tension means Z1, Z2, Z3 and fixing points 5a, &b, 5c, 6a,
6b, 6¢ of adjacent lift cages 7a, 7b, 7c¢ are also arranged in mirror image. This rule of
mirror-image arrangement of middle and adjacent lift units applies to any desired number
of lift units installed in a shaft.

A further characteristic of the arrangement of the lift units is that the associated drives A1,
A2, A3 and first fixing points 5a, 5b, 5c¢ are positioned at approximately the same height at
opposite first and second shaft walls. The shaft height predetermined by the fixing points
5a, 5b, 5c and drives A1, A2, A3 is also at the same time the highest point which an



counterwei ghts 12a, 12b, 12c, tension neans Z1, Z2, Z3 and fixing points 5a,
5b, 5c, 6a, 6b, 6¢c of adjacent |ift cages 7a, 7b, 7c are. also arranged in
mrror image. This rule of mrror-imge arrangenent of m ddle and adjacent
lift units applies to any desired number _of lift units installed in a
shaft. A further characteristic of the ar?angenent of the lift units is that
the associated drives Al, A2, A3 and first fixing points 5a, 5b, 5c are

positioned at appr Qxi rratel the same hei ght at opposite first and second
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counterweight 12¢ between drive A2 and thé drive A3 thus defines, for simultaneous 2:1
suspension of the associated lift cage 7¢ and counterweight 12¢, the cage zone K3 of the

lift cage 7¢.

If use is made of this teaching for the triple group 14, partly overlapping cage zones K1,
K2, K3 resuilt, wherein only middle and adjacent cage zones K1, K2, K3 overlap. In a high-
rise building with several triple groups 14 arranged one above the other all storeys
disposed in a middle cage zone K1 are thus served by two lift cages.

According to Fig. 2 the lift cages 7a, 7b, 7c are guided by two cage guide rails 10.1, 10.2.
The two cage guide rails 10.1, 10.2 form a connecting plane V which extends in each
instance approximately through the centre of gravity S of the two lift cages 7a, 7b, 7¢. In
the illustrated form of embodiment the lift cages 7a, 7b, 7¢ are suspended eccentrically.
Here only the arrangement of two lift units arranged directly one above the other is shown.
However, it is ciear to the expert that the arrangement for further pairs of lift units arranged

directly one above the other takes place analogously thereto.



If use is made of this teaching for the triple group 14, partly overl apping
cage zones K1, K2, K3 result, wherein only mddl e and adj acent cage zones
K1, K2, K3 overlap. In a high- rise building with several triple groups 14
arranged one above the other all storeys i sposed in a mddle cage zone Kl
are thus served by two |ift cages. According to Fig. 2 the lift cages 7a,
7b, 7c are guided by two cage guide rails 10.1, 10.2. The tmn cage gui de
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or second s\t bstakes.the cage guide rails 10.1, 10.2 and first or second shaft walls.
Advantageously, the counterweights 12a, 12b, 12¢ are suspended at their centre of gravity
at the tension means Z1, Z2, Z3. Since the lift cages 7a, 7b, 7¢ are eccentrically
suspended, the counterweights 12a, 12b, 12c are laterally offset in the vicinity of third and
fourth shaft walls.

The axes of rotation of the drive pulleys 1a, 1b, 1c and of the deflecting rollers 2a, 2b, 2c,
3a, 3b, 3c, 4a, 4b, 4c lie parallel to the first or second shaft walls. In the illustrated
embodiment the afore-mentioned components are of the form that they can accept four
parallelly extending tension means Z1, Z2, Z3, guide these or, in the case of the drive
pulley 1a, 1b, 1c, also drive these. In order to be able to receive the tension means Z1,
Z2, 23 the deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3¢, 4a, 4b, 4¢ and drive pulleys 1a, 1b, 1c
have four specially constructed contact surfaces, which in the case of cables are designed,
for example, as grooves or in the case of belts, for example, also as dished surfaces or
toothing or, in the case of a contact surfacé of flat construction, are provided with guide
shoulders. These four contact surfaces can be formed either on a common roller-shaped
base body or respectively on four individual rollers with a common axis of rotation.



Advant ageously, the counterwei ghts 12a, 12b, 12c are suspended at their
centre of gravity at the tension neans Z1, Z2, Z3. Since the |lift cages 7a,
7b, 7c are eccentrically suspended, the counterwei ghts 12a, 12b, 12c are

| aterally offset in the vicinity of third1 nd fourth shaft walls. The axes
of rotation of the drive pulleys 1 a, 1 b, 1c and of the deflecting rollers
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Fig. 3 shows an alternative suspension arrangenent with centrally suspended
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directly one trdiaaee ttihe tergidhemebss ZNOBR. Z3Have ar fror tthavidefledtiag Cbkas ahe drike

expert that grrent for furthe airs..of I|ft nit rranged

i rect!y omdEBolE {he 1o AbookiesEe Pt BRIGHBLSane Mor ABaPRETAD Base

t he tensi ousmaRN4d theflarrabiged sgrintdridallp with hespdef toetht icogneading @laheandSimee ve
in this case the suspension centre of gravity substantially coincides with the centre of
gravity S of the lift cages 7a, 7b, 7¢ no additional moments act on the cage guide rails
10.1, 10.2.

In this central suspension of the lift cages 7a, 7b, 7¢ the associated deflecting rollers 2a.1,
2a.2, 2b.1, 2b.2, 3a.1, 3a.2, 3b.1, 3b.2 and drive pulleys 1a.1, 1a.2, 1b.1, 1b.2 consist of at
least two rollers arranged on the left and right of the connecting plane V. The deflecting
rollers 4a, 4b, 4¢ of the counterweights 12a, 12b, 12¢ similarty consist of two rollers
arranged on the left and the right of the connecting plane V, but for the sake of ¢larity not
ilustrated in Fig. 3. In the present example the deflecting rollers 2a.1, 2a.2, 3a.1, 3a.2 and
the drive pulleys 1a.1, 1a.2, which are associated with the middle lift cage 7a, lie at a first
spacing x from the connecting plane V and the deflecting rollers 2b.1, 2b.2, 3b.1, 3b.2 and
the drive pulley 1b, which are associated with the adjacent lower lift cage 7b, at a second
spacing X from the connecting plane V, wherein the first spacing x is smaller than the
second spacing X. A conflict-free guidance of the tension means Z1, 22, 23 in the case of
central suspension of the lift cages 7a, 7b, 7c¢ is thereby guaranteed.



pull eys la, 1b, 1c on both sides of the connecting plane V. Advantageously,
the suspension is then arranged symetrically with respect to the
connecting plane V. Since in this case the suspension centre of gravity
substantially coincides with the centre of gravity S of the |ift cages 7a,
7b, 7c no additional nonents act on the cage guide rails 10.1, 10.2. In
this central suspension of the lift cages 7a, 7b, 7c the associ ated
deflecting, roller , 3b. 1, 3h.2 and drive
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The motor M1 lies vertically above the drive pulley 1a. Thanks to this arrangement the
drive can be positioned in the clear projection of the counterweights 12a between the lift
cages 7a and first and second shaft walls. The drives A1 can thereby be moved past by
the lift cages 7a and can thus be mounted in an otherwise unneeded space of the shaft.
By comparison with conventional lifts without an engine room there is thereby obtained
space in the shaft head and/or in the shaft pit.

According to Fig. 4 the drive A1 is fixed on a cross member 19, which is fastened to a
cage guide rail 10.1 and/or to the counterweight guide rails 11a.1, 11a.2. There can be
further seen in Fig. 4 the third deflecting roller 4a, at which the counterweight 12a is
suspended, and in the background the lift cage 7a. The example shown here is in mirror
image with respect to the connecting plane V by comparison with the arrangement of Fig.
2.

The drives A1 can also be optionally fixed dlrectly on the shaft walls and in that case the
cross members 19 are saved.



conbined as desired with the followi ng exanples of Figs. 5 and 6. As shown
in Fig. 4, the drive Al has a notor M, preferably an electric notor, a
drive pulley |la and optionally a setting pulley 13a by which the | ooping
angle of the tension neans Z1 about the ive pulley la and the horizontal
spacing of the tension neans ZI fromthe drive Al to the |ift cage 7a or
count erwei ght 12a can be set. The notor ML |ies vertically above the drive
pul l ey la. Thanks to this arrangenent the drive can be positioned in the
clear projection of the counterweights 12a between the |ift cages 7a and
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as a high-speed lift. The nunber of renmmining storeys which are allocated to
a building
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two triple groups 14.1, 14.2, which are arranged vertically one above the other, with six lift
units and the associated six cage zones K1.1, K1.2, K1.3, K2.1, K2.2, K2.3.

A high-performance lift which exclusively serves transfer storeys U1.2, U1.1, U2.1, U22 is
moved in the second lift shaft 15.2. This high-performance lift is, in the illustrated
example, a double-decker lift with two fixedly connected cages which are arranged
vertically one above the other and movable in common in the shaft 15. These double-
decker cages serve two transfer storeys U1.2, U1.1, U2.1, U2.2 arranged directly one
above the other.

A primary task of the two triple groups 14.1, 14.2 is the transport of passengers from the
transfer storeys U1.1, U1.2, U2.1, U2.2 to the destination storeys of the corresponding
building zone G1, G2 and back again. The triple groups 14.1, 14.2, however, also ensure
transport within the respective building zone G1, G2 as well as to a region of the adjoining
building zone G1, G2.

Accordingly, the first cage K3.1 of the first triple group 14.1 and the lowermost cage zone
K2.2 of the second triple group 14.2, which both lie at the boundary of the cage zones G1,



certain nunber of storeys which are served by two take-away lifts 14.1, 14.2
of adjacent building zones GL, & is provided in the edge region of two

adj acent building zones GlL, &. The boundary of the building zones Gl, &
is fixed by the centre of this edge zone, The building is here divided into
two building zones Gl, &. Allocated to each of these building zones Gl, &
Is atriple group 14.1, 14.2. The lift installation further conprises two
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j our neys. for onward travel.

The adjacent cage zones K2.2, K3.2 preferably each contain half the storeys of a building
zone G2. Towards the top the upper cage zone K3.2 is bounded by the end of the cage
zone G2. The lower cage zone K2.2, thereagainst, extends beyond the lower end of the
building zone G2 into the building zone G1 and is bounded downwardly by the middle
cage zone K1.1 of the building zone G1 or by the associated drive.

The middle cage zone K1.2 has at least two storeys, which correspond with the transfer
storeys. Preferably, however, the middle cége zone K1.2 extends over as many storeys
as possible of the building zone G2. Towards the top the middie cage zone K1.2 is
bounded by the lift cage of the upper adjacent cage zone K3.2, because the lift cage of the
middle cage zone K1.2 cannot, due to the vertical stacking of the lift cages of a triple group
14.2, move past the upper adjacent lift cage. The lower boundary of the middle cage zone
K1.2 results from the position of the drive which is associated with the next-but-one lift
cage disposed thereunder. This drive is allocated to the upper cage zone K3.1 of the
lower triple group 14.1. In the case of minimum size of the middle cage zone K1.2 of two
storeys the middle lift cage of the triple group 14.2 takes over for the building zone G2 the



Each cage zone K1.1, K1.2, K1.3, K2.1, K2.2, K2.3 in each building zone G,
& has at least one transfer storey Ul.2, Ul. 1, U2.1, U2.2. The follow ng
arrangenent, by way of exanple, results in the upper building zone &: the
transfer storeys W2.1, U2.2 of the doublg-decker lift lie in a central
region of the building zone &, the lower transfer storey U2.2 is served by
the | ower cage of the doubl e-decker cage and the m ddl e and | ower adjacent
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arranged

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.

The example shown in Fig. 5 is continuously served by two lift cages of the triple groups
arranged vertically one above the other in the first shaft 15.1. An exception is formed
solely by the uppermost and the lowermost storey of the building. These two storeys are
served only by the lift cage of the uppermost and lowermost cage zone K2.1, K3.2. Thisis
a substantial advantage by comparison with a classic lift installation with tripie groups 14.1,
14.2 allocated exclusively to a building zone G1, G2, because in such classic lift



in point symretrical manner with respect to the upper triple group 14. 2,
wherein the point of symetry lies in the centre of the shaft 15.1 at a
shaft hei ght corresponding with the boundary |ine between the buil ding
zones Gl, &. Correspondingly, the transf$% storeys Ul.1l, Ul.2 also lie in
a mddle region of the building zone GL. e mddl e cage zone Kl.1 serves
both transfer storeys UL. 1, Ul.2 as wel | as further storeys of the building
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the associated building zones G1, G2, G3.

The lowermost lift cage 17.1, the next-but-one lift cage 17.3 disposed thereabove and the
uppermost lift cage 17.5 define each time three associated cage zones K1.1, K1.2, K1.3,
which substantially correspond with the three associated building zones G1, G2, G3. Two
further lift cages 17.2, 17.4 are disposed between these three lift cages 17.1, 17.3, 17.5.
These two lift cages 17.2, 17.4 are movable in two associated cage zones K1/2, K2/3.
These two cage zones K1/2, K2/3 are arranged to extend over building zones. In the
lowermost building zone G1 an escalator 16 transports passengers between the two
transfer storeys U1.1, U1.2,

Fig. 8 shows a lift installation with a building zone division and cage zone division as in the
example of Fig. 7. The building has four additional building zones G4, G5, G6, G7 with
associated transfer storeys U4.1, U4.2, U5.1, U5.2, UB.1, U6.2, U7.1, U7.2 and four cage
zones K1.4, K1.5, K1.6, K1.7 with corresponding lift cages 17.7, 17.9, 17.11, 17.13, which
exclusively serve storeys of associated building zones G4, G5, G6, G7. Added thereto are



16 installations there are in each instance two boundary storeys, which are
served by only one |ift cage, per building zone GL, &. Thus, the described
lift installation has a particularly high conveying performance. Fig. 6
shows a building with a lift installatiogswhich is configured according to
the exanple of Fig. 4. The building here has, however, two additional

bui | di ng zones &, A with two associated triple groups 14.3, 14.4. These
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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, twelve
storeys, according to the state of the art two lift cages each serve eleven storeys, i.e. each
lift cage has per storey a transport coefficient of 1/11 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 1/11 and, for a central region of eight
storeys where the two cage zones overlap, a transport coefficient of 2/11.

According to the example of Fig. 6 the following calculation results for a middie building
zone G3: each lift cage moved in the building zone G3 has an associated cage zone which
embraces eight storeys. Since each storey of the building zone G3 is served by two lift
cages, there results a continuous transport coefficient of 2/8 or 1/4. The conveying
performance thus lies significantly above the values of a comparable lift instaliation
according to the state of the art.



associated transfer storeys W.1, W4.2, U5.1, U5 .2, U6.1, U6.2, U7. 1, Ur.2
and four cage zones Kl.4, KL.5, KL.6, KL.7 with corresponding lift cages
17.7, 17.9, 17.11, 17.13, which exclusively serve storeys of associated
bui | di ng zones G4, G5, (6, G/. Added thergto are 17 four cage zones K3/4,
K4/ 5, K5/6, K6/7 with corresponding lift cages 17.6, 17.8, 17.10, 17.12,
whi ch are arranged to extend over the building. The invention is not
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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 wi.th 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, twelve storeys, according to the
state of the art two |lift cages each serve eleven storeys, i.e. each [|ift
cage has per storey a transport coefficient of 1/11 wei ghted by the nunber
of storeys 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 1111 and, for a central region of eight
storeys where the two cage zones overlap, a transport coefficient of 2/11.



According to the exanple of Fig. 6 the follow ng cal culation results for a
m ddl e building zone G3: each lift cage noved in the building zone G3 has
an associ ated cage zone which enbraces eight storeys. Since each storey of
the building zone G3 is served by two Iifq9 cages, there results a
continuous transport coefficient of 2/8 or”1/4. The conveying perfornmance
thus lies significantly above the values of a conparable |lift installation
according tgo the state of the art. 18 1In the second arrangenent, which is
shown in Ffﬁ?"ﬂf of the lift installation the transport coefficient for
storeys of a mddle building zone Gﬂ is calcul ated according to simlar

consi der ations re. FEach I di zone A h

an associ at'ed b@sggﬂtéprb'r'?b? §H| Mﬁgi?éeﬁlg‘?’%y@ "P"r‘Pr?'ﬁl b n%\és %‘Idf"d each
storey of tidte damnhgizaugeszm GEA33, $¢ae§rmeéhchwﬂtm atilédst opgain. caﬁbqsa ™, 7¢),
transport co
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and an adj acent cage zone (K2, K3; K2.1, K3.1, K2.2, K3.2) serve at |east
one conmon

2. Lift installation according to ¢laim 1, characterised in that this at least one lift cage
of a second lift is a multi-cage 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 the preceding claims, characterised in that
the at least three cage zones are associated with at least two adjacent building zones.

5. Lift installation according to claim 4, characterised in that the middle cage zone is
associated with one building zone and the two adjacent cage zones are each associated
with the same building zone and an adjacent upper or lower building zone,

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, 7¢).



storey and that at |east one of these cage zones (K1.1, K2.1, K3.1, Kl.2,
K2.2, K3.2) is allocated to two building zones (O, &). 2. Lift
installation according to claim1, characterised in that this at |east one
lift cage of a second lift is a nulti-c with at | east two cages which
are arranged vertically one above the other and which are associated with
the sane cage zone 3. Lift instaIIation according to claim 2, characterised

inthat th i,-ca serves St tmo transfer U
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zone is associated with one building zone and the two adj acent cage zones
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adj acent |lift cages (7a, 7c) are positioned at the opposite second shaft
wal | . 9. LDt i m#t mbﬂaaatmnacmocdmgitmgwyt onecbftlaimé ®to 8, cledractadseer indkat tha at hat

opposi te 1192 e kT e o i peibe T oF Bt sfiffelan accor i ng to any
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accor dr) ngr?I posal N %ﬂatg%a?éa?efag'ﬁqeg ‘ag'inﬂ1{)h'§tar$‘%%r'sﬁpr 'OeQaLtl(th‘i ,an% agf %"'b ??g
adj acent | itfd adjages i cagesiTh, &) @araarangedbabovebalow ltied dnivet (Ad) di the enidd )ift of
t he mddlellf[ )cage(7a).

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 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 ciaim 14 or 15, characterised in that the axes of the
drive pulleys (1a, 1b, 1¢) lie paralle! to the first and the second shaft wall.

17. Lift installation according to any one of the preceding claims, characterised in that a



12. Lift installation according to claim10 or 11, characterised in that the
distance in vertical direction between the two drives (Al) of a mddle and
an adjacent |ift cage (A2, A3) is at |east one cage height. 13. Lift
installation according to any one of cla% 6 to 8, characterised in that
two drives (A, A3) are positioned at the same shaft height. 14. Lift
installation according to any one of the preceding clains, characterised in
that the driyve MB) and drive
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installation according to any one of the preceding clains, characterised in

that a 21 counterweight (12a, 12b, 12c) is associated wth each |ift cage
(7a, 7b, 7®) . 1ﬁi‘tinlsiail&tidrrmctcafdim;ioomnaimc‘c?omrmaﬁghamctehaédﬁn]tﬁat edehriicage i(Bed i n

t hat each to terwe 2a, 12b.. 12c g d by two counterweight

gui de rai I@ ?‘il%lmfva Io?(g]lwglgage gbidg f?ﬁ“‘ (L@é W?f instal | ation according to

claim17 or characterl sed in that each lift cage (7a, 7b, 7c) is
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12b, 12c) ( azae 1S i 12c)0 aEeb pesitietabiecbetivieen dlagg eagriigdieler rails $1¢. 1,010.2) 206d Zjst ammd

first or cr%sdnaihaf”t walls. 21. Lift installation according to any one of
13" Sct erised in that

clainms 17 s[eso at |east one tension neans (Z1, Z2,
Z3) is associated with each lift cage (7a, 7b, 7c) 22. Lift installation

accordi ng 4,0 cl aj .ch , a C 7 iC and
t he assoméz;t ed L(a:fk)%fal'?i\t}éq gé‘?&{"ﬁé geagﬁ orp'el(gc%'a'ar e st?sp% %%daag?r%gd '8 g Qt
tensi on resshsné Ehsiondneats)(Z1222, A3) f¢ assosibiet vathi each dift cagel(feg 7bp7@] ai m 21 or
22, characterised in that the tension neans (Z1, Z2, Z3) are disposed in

operative contact with the drive pulley (1a, 1b, 1c). 24. Lift installation
accordi ng 220 arnyft ostallstioncaa@ordindtb dlam23|, chiraciedsedt indbat the liftltage (Fee 7bj 7d)

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

23. Lift instaliation 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, 22, 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, 3¢) mounted in
the lower region of the lift cages (7a, 7b, 7¢).

26. Lift installation according to claim 25, characterised in that the tension means (21,
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



cages (7a, 7b, 7c) are suspended at the tension neans (Z1, Z2, Z3) in

bl ock-and-tackle wmanner. 25. Lift installation according to claim 24,
characterised in that the lift cages (7a, 7b, 7c) each have at |east one
first and second deflecting roller (2a, %b 2c, 3a, 3b, 3c) nounted in the
| ower region of the |lift cages (7a, 7b, 7c). 26. Lift installation according
to claim 25, characterised in that the tension neans (Z1, Z2, Z3) are

gui ded by the dri Ll eys a, 1lb, 1c nd the first d s n l ecting
Jol lers ¢ salMerielobfs A 267 1547e tlnenity 8RR apadofiied B BT Mo B 50"

Li ft 1 nst bloktlebndtacklecoachangt the tansioomeand (&1, d2n&3)21 to 26, characterised in
that the 22 counterweights (12a, 12b, 12c) are suspended bel ow t he

associated drives (A, A2, A3) in block-and-tackle manner at the tension
means (Z128.Z2, Lit3nstaifion brédrding$d albina27 ahascteoisdd mgthatthe lcaume&gights (12a,

characterised,in at . the 1t er wei 12 .12Db c)..hav ir

defl ecti né;ftf"o?%Cér'i&&g]ljr%%%%%@ﬁgefr %é%%% %?legﬂpﬁ)éer% Fneé'lgeoﬁfpgé fﬁ?ﬁa& OP the
count er wecglterwelpbes (12ab12b1229). 29. Lift installation according to claim 28,
characterised in that the tension neans (Z1, Z2, Z3) are guided by the

drive pulleys (1a, 1b, 1c) via the third deflecting rollers (4a, 4b, 4c) to
second fi 8.ng piftiingtsllatioa ac6rdingad .cle8®.28| chdractagsel inabatdhe dsomdneanst @1any

one of cl gi to. 29, r i i n,that . kLon: A2,
23 consi ¢ 57 e SFisEovaE YAl BUleE st dBLupE i RpERNT AR s ety
accor di ng4t)doaagorafiirgfl paihtai(®es 6B16¢)o 29, characterised in that the tension
means (Z1, Z2, Z3) consist of at |east one belt. 32. Lift installation

according to claim30 or 31, characterised in that the supporting structure
of the teBBi onliftdastalldtidh,acZ8rding3lo any drer ofecdaifmsodn tor 28 ahardatdrised imthab/él r an

fibres. 33, Liff | |} ation_ ac j t i cterised in that
t he bel tSl?’egfc.:llghg{)eré@gf(%ﬁe%f2§fc%rﬂsgs?§f g{éggﬂfﬂeﬁ%@teqrﬁé?%lﬁ{&gg’!lgon according to
claim31 or 33, characterised in that the belts are cogged belts or

wedge-ri b Q?d bEi#ttiﬁstallation according to any one of claims 21 to 29, characterised in that the

tension means {Z1, Z2, Z3) consist of at least one belt.

32. Lift installation according to claim 30 or 31, characterised in that the supporting
structure of the tension means (21, Z2, Z3) is formed from aramide fibres or Vectran
fibres.

33. Lift installation according to claim 32, 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 one of claims 26
and 29, 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, 4¢), only one side of the belt is disposed in contact with the drive
pulleys (1a, 1b, 1¢) and deflecting rollers (2a, 2b, 2c, 3a, 3b, 3¢, 4a, 4b, 4¢) and the belts
are turned through 180° about the respective longitudinal axis thereof between the drive
pulieys {1a, 1b, 1c) and the first deflecting rollers (2a, 2b, 2c).



35. Lift installation according to claim33 or 34 in conbination with one of
clains 26 and 29, characterised in that the belts are guided by the drive
pulleys (1 a, 1b, 1c) and at least first deflecting rollers (2a, 2b, 2c),
second deflecting rollers (3a, 3b, 3c) aggd third deflecting rollers (4a,
4b, 4c), only one side of the belt is diSposed in contact with the drive

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

4b, 4c) an he @elt are turned thro h 180 about the respective K
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deflectl ng rollers 2b, 2c, 3a, 3b, 3c) of the associated |ift cage

(7a, 7b, ﬁ?ﬁ"%{?@gﬂé"ﬁr@éd at one side of the connecting plane (V). 37. Lift

installation according to claim19 in combi nation with claim 25,
characterised in.  that the lift ca a, 7 /C) are d, by two cage
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to cl ai m 3Re conraetig p_he M. Wi th claim 18 or 19, characterised in that the
crossbeam (19) is fastened to the cage guide rails (10.1) and/or to the
counterwei ght guide rails (1l1la.1, 1lla.2),

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 claim 38 in combination with claim 18 or 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).



