Lift with two lift cages di sposed one above the other in a shaft The

i nvention relates to a lift with at least two |ift cages which are arranged
one above the other and vertically novable in a shaft. This invention is
defined in the introductory part of the independent patent claim A lift
usually conprises a lift cage, which is vwertically novable in a shaft and
receives passengers in order to transport these to a desired storey of a
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which has to be overcome by the drive, correspondingly substantrally 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 roliers.

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
shaft.

A lift with at least two lift cages disposed one above the other in the same shaft is known
from EP 1 489 033. Each lift cage has an own drive and an own counterweight. The
drives are arranged near first and second shaft walls and the counterweights are also
respectively suspended below the associated drive at tension means near first or second



respectively suspended bel ow the associ ated drive at tension nmeans near
first or second 2 shaft walls. The axes of the drive pulleys of the drives
are di sposed perpendicularly to first and second shaft walls. The two

i ndependently novable |ift cages ensure a high conveying performance. The
positioning of the drives in the shaft near first or second walls renders a
separ ate engi ne room superfluous and enal¥d es a space-savi ng, conpact
arrangenent of the drive elenents in the shaft head. The task of the present
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past by the lift cages and the motors of the drives are arranged vertically above the

associated drive pulleys.

The advantage of the lift resides in the space-saving arrangement of the drives at first and
second shaft walls. The drives lie in the region of the clear profiles of the counterweight
and thus do not cccupy any additional space in the shaft head or in the shaft pit. Such an
arrangement of the drives is thus particularly space-saving.

Advantageously the drives are positioned alternately on opposite shaft walls at two
different shaft heights, wherein the spacing between two drives of lift cages arranged one
above the other advantageously amounts to at least one cage height.

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.



tension elements free of conflict in such a conventional arrangenent of the
drives in the shaft head is subject to close [imts. 3 Advantageously the
axes of the drive pulleys lie parallel to the first and second shaft wall.
The advantage of the lift is that the tension nmeans, which are in contact
with the drive pulleys, can be guided fromthe first shaft walls to the
second shaft walls directly without hori3zontal change in direction.

Advant ageously the |ift cages are suspended in bl ock-and-tackl e manner and
have at |east two deflecting rollers, which are nounted in the | ower region
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Advantageously the lift cages are guided by twe cage guide rails and the counterweights
are positionable between cage guide rails and first or second shaft walls.

The advantage of the lift resides in the simple and space-saving arrangement of the

counterweights.

Advantageously the tension means consist of at least one cable, double cable or belt.
Equally advantageously the load-bearing structure of the tension means is formed from
aramide fibres or Vectran fibres.

The advantage of the lift resides in the use of favourable standard tension means. The
use of high-strength synthetic fibres is additionally distinguished, by comparison with
traditional steel fibres, by an improved ratio of tensile strength to intrinsic weight.

Advantageously the belts are structured at one side, such as, for example, cogged belts or
wedge-ribbed belts structured at one side. Such belts are advantageously guided by the
drive pulleys and at least first, second and third deflecting roliers, in which case



4 advantageously only one side of the belt is disposed in contact with the
drive pulleys and deflecting rollers. This is due to the fact that the
belts are turned through 1800 about their respective |ongitudinal axis
between the drive pulleys and the first deflecting rollers. The advantage of
the lift is that belts structured at one side can be produced as standard
and are advant ageous. Thanks to the turni¥ng through 1800 between the drive
pulley and the first deflecting roller these belts are always bent in the
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?Egdgr{sggsésTgf a?vaggage of the Iift according to the invention is fixing
The adv;rr?tage of the lift resides in the use of drive pulleys and deflecting rollers with

several grooves arranged in parallel. Such drive pulleys and deflecting rollers accept
several tension means. Depending on the respective need, several tension means, which
are associated with a lift cage, can thus be guided in simple manner parallel adjacent to
one another.

Optionally the lift cages are advantageously guided by two cage guide rails, wherein these
cage guide rails form a connecting plane and the tension means, the drive pulleys as Weli
as the first and second associated deflecting rollers of the associated lift cage are
arranged on both sides of the connecting plane.

The advantage of the lift is the symmetrical suspension at the centre of gravity of the lift
cages. Since the cage guide rails usually similarly guide the lift cage at the centre of
gravity of the lift cage, no additional forces and moments are introduced into the cage
guide rails with such a suspension.

Advantageously each drive is fixed on a crossbeam fastened to the cage guide rails and/or
to the counterweight guide rails.

The advantage of the lift according to the invention is fixing the drives as simply as



5 possible in the shaft space and fully utilising the structures present.
The invention is clarified in the follow ng by exanpl es of enbodi nent and
drawi ngs and further described in detail. There: Fig. 1 shows a schematic
side view of an arrangenment of a lift with two |ift cages, two drives, two
drive pulleys, two tension neans and several deflecting rollers; Fig. 2
shows a schematic plan view of an arrangénent of a lift with two lift cages
as well as two drives, two drive pulleys, tw tension neans and several
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are those nutually opposite shaft wall5 not having shaft doors. In tha
case the drives A, rdllersire di sposed in alternation on opposite shaft walls
at two different shaft heights, wherein "as a rule the distance in vertical
direction anounts to at |east one cage height. The drives A, A2 define by
their posi FilmRd at thehewse schematitplan vigmeoftarn asangepent gha it with twa lift cages
associated lift cage 7 L ne t [ Ll | r form
of enbodi nment cannotazﬁrgﬁ"sgs éﬁ%t%g%%gﬁgnﬁggidral{“e‘;ogfq‘gsItlélﬁgtlaﬁggbéealn%a%%%évgg%ve
the hei ght of a dri veefledtingyoliess, whichieachidieonene side of hexcannectingcrlaneformoed or
two drives A, A2 of ' | scages 7a, 7b to be fixed at the sane
shaft height. The drib?@h%ﬁ?éﬂ&wﬂ%&aﬂg, notor ML, M2, as shown in Fig. 4,
preferably an electric notor, a

Fig. 3 shows a schematic plan view of an arrangement of a lift with two lift cages

Ils

as well as two drives, two drive pulleys, two tension means and several
deflecting rollers, which respectively lie on either side of the connecting
plane formed by two cage guide rails; and

Fig. 4 shows a side view of an arrangement of the drives on crossbeams in the
shaft.

Figure 1 shows a lift with at least two lift cages 7a, 7b, which each have an own drive A1,
A2 and are movable independently of one another in vertical direction. The drives A1, A2
are positioned laterally at first and second shaft walls. The first and second shaft walls are
those mutually opposite shaft walls not having shaft doors. In that case the drives A1, A2
are disposed in alternation on opposite shaft walls at two different shaft heights, wherein
as a rule the distance in vertical direction amounts to at least one cage height. The drives
A1, A2 define by their position at the same time the highest reachable point of an
associated lift cage 7a, 7b, since the tension means in the illustrated form of embodiment
cannot raise a suspension point of a lift cage 7a, 7b above the height of a drive pulley 1a,
1b. However, it is also conceivable for two drives A1, A2 of adjacent lift cages 7a, 7b to be
fixed at the same shaft height.

The drive A1, A2 has a motor M1, M2, as shown in Fig. 4, preferably an electric motor, a



6 drive pulley la, Ib and optionally a setting pulley 13a, 13b by which the
| oopi ng angle of the tension neans Z1, Z2 around the drive pulley 1a, 1b
and the horizontal spacing of the tension neans Z1, Z2 fromthe drive A,
A2, fromthe |ift cage 7a, 7b or fromthe counterweight 12a, 12b can be
set. The notor ML, M2 lies vertically above the drive pulley 1a, 1b. Thanks
to this arrangenent the drive Al, A2 carf be positioned in the clear
projection of the counterweights 12a, 12b between the lift cages 12a, 12b
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both sides are, with corresponding drive pulleys 1a, 1b, similarly usable. In addition,

different kinds of cables, such as single cables, double cables or multiple cables, are also
usable. The tension means comprise strands of steel wire or aramide or Vectran.

The at least two lift cages 7a, 7b and two 66unterweights 12a, 12b are suspended at the
tension means Z1, Z2 in block-and-tackle manner. In that case the lift cages have at least
one first and second deflecting roller 2a, 2b, 3a, 3b, which are fastened in the lower region
of the lift cages 7a, 7b. These deflecting rollers 2a, 2b, 3a, 3b have at the outer
circumference one of several grooves which are such that they can receive one or more
tension means Z1, Z2. The deflecting rollers 2a, 2b, 3a, 3b are thus suitable for guidance
of tension means Z1, Z2 and are brought into contact with the latter. The lift cages 7a, 7b
are thus preferably suspended as a lower block and tackle.

In an optional form of embodiment the deflecting rollers 2a, 2b, 2¢, 3a, 3b, 3¢ are disposed
in the upper region of the lift cage 7a, 7b, 7¢. In correspondence with the above

description, the lift cage 7a, 7b, 7¢ is suspended as an upper block and tackle.

A third deflecting roller 4a, 4b, which is similarly suitable analogously to the deflecting



description, the lift cage 7a, 7b, 7c is suspended as an upper bl ock and
tackle. Athird deflecting roller 4a, 4b, which is simlarly suitable

anal ogously to the deflecting | 7 rollers 2a, 2b, 3a, 3b to receive one or
nore tension neans Z1, Z2, is disposed in the upper region of the
counterwei ghts 12a, 12b. Correspondi ngly, the counterweight 12a, 12b is
preferably suspended at the third deflectling roller 4a, 4b as an upper bl ock
and tackle below the associated drive Al, A2. The tension neans Z1, Z2 is
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desired tr ?ncsil;dleotg tt];c-? I)Stgl%efarggm rougﬂ approxlmately 90° and is thereafter led upwardly along
the lift cage 7a, 7b to the drive pulley 1a, 1b and loops around this from the inside to the
outside through approximately 150°. Depending on the respective setting of the optional
setting pulley 13a, 13b the looping angle can be varied in a range of 90 to 180°.
Thereafter, the tension means Z1, Z2 is led along a second or first shaft wall downwardly
to the third deflecting roller 4a, 4b, loops around this from the outside to the inside through
approximately 180° and is led upwardly back along a second or first shaft wall to the

second fixing point 6a, 6b.

A setting pulley 13a, 13b is an optional component of the drive A1, A2. With this setting
pulley 13a, 13b the looping angle of the tension means at the drive pulley 1a, 1b can be
set, increased or reduced in order to transmit the desired traction forces from the drive
pulley 1a, 1b to the tension means Z1, Z2. Depending on the respective spacing of the
setting pulley 13a, 13b from the drive pulley 1a, 1b the spacing of the tension means 21,
Z2 from the drive A1, A2, from the counterweight 12a, 12b or from the lift cage 7a, 7b can
in addition be set. A conflict-free guidance of the tension means 21, Z2 in the shaft
between the drive pulley 1a, 1b and the first deflecting roller 2a, 2b is thus guaranteed.

According to Fig. 2 the lift cages 7a, 7b are guided by two cage guide rails 10.1, 10.2. The



pulley la, 1b to the tension neans Zl1, Z2. Depending on the respective
spacing of the setting pulley 13a, 13b fromthe drive pulley 1la, 1b the
spacing of the tension neans Z1, Z2 fromthe drive Al, A2, fromthe
counterwei ght 12a, 12b or fromthe lift cage 7a, 7b can in addition be set.
A conflict-free guidance of the tension neans Z1, Z2 in the shaft between
the drive pulley 1 a, 1 b and the first deflecting roller 2a, 2b is thus
guaranteed. According to Fig. 2 the |ift cages 7a, 7b are guided by two
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cage guide ra fir or secon ageously
t he count elOdi §he substentialiy panckb dneanetheli.r centre of gravity S at the tension
means Z1, Z2. Since the lift cages 7a, 7b are eccentrically suspended, the
counterwei ghts 12a, 12b lie

The counterweights 12a, 12b are each guided by two counterweight guide rails 11a1,

11a.2, 11b.1, 11b.2. The counterweights 12a, 12b are positioned at opposite shaft walls
between the cage guide rails 10.1, 10.2 and first or second shaft walls. Advantageously
the counterweights are suspended at their centre of gravity S at the tension means 21, Z2.
Since the lift cages 7a, 7b are eccentrically suspended, the counterweights 12a, 12b lie
laterally offset in the vicinity of third and fourth shaft walls.

The axes of rotation of the drive pulleys 1a, 1b and the deflecting rollers 2a, 2b, 3a, 3b, 4a,
4b are parallel to first or second shaft walls. In the illustrated embodiment the afore-
mentioned components are of the form that they can receive four parallelly extending
tension means Z1, Z2, guide these or, in the case of the drive pulley 1a, 1b, also drive
these. In order to be able to receive the tension means Z1, Z2 the deflecting rollers 2a,
2b, 3a, 3b, 4a, 4b and drive pulleys 1a, 1b can have four specially formed contact
surfaces, which in the case of cables are designed as, for example, grooves or in the case
of belts also as, for example, dished surfaces or toothing or in the case of a flatly
C6nstructed contact surface are provided with guide shoulders. These four contact
surfaces can be formed either on a common roller-shaped base body or each on four
individual rollers with a common axis of rotation.



| aterally offset in the vicinity of third and fourth shaft walls. The axes
of rotation of the drive pulleys la, 1lb and the deflecting rollers 2a, 2b,
3a, 3b, 4a, 4b are parallel to first or second shaft walls. In the

il lustrated enbodi nent the afore- nentioned conponents are of the formthat
t hey can receive four parallelly extending tension neans Z1, Z2, guide
these or, in the case of the drive pulley la, 1b, also drive these. In
order to be able to receive the tension neans Z1, Z2 the deflecting rollers
2a, 2b, 3a, 3b, 4a, 4b and drive pulleys la, | b can have four specially
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7b and conversely. Fig. 3 shows an alternative suspension arrangement wth
centrally suspended lift cages 7a, 7b. In that case the tension neans Z1,
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connecting plane V. Since in this case the suspension centre of gravity substantially

7b,

coincides with the centre of gravity of the lift cage 7a, 7b, no additional moments act on the
cage guide rails 10.1, 10.2.

In this central suspension of the lift cages 7a, 7b the associated deflecting roliers 2a.1,
2a.2, 2b.1, 2b.2, 3a1., 3a.2, 3b.1, 3b.2 and drive pulleys 1a.1, 1a.2, 1b.1, 1b.2 consist of at
least two rollers, which are arranged on the left and right of the connecting plane V. The
deflecting rollers 4a, 4b of the counterweights 12a, 12b similarly consist of two rollers
which are arranged on the left and right of the connecting plane V, but for the sake of
clarity are not illustrated in Fig. 3. In the present example the deflecting rollers 2a, 3a, 4b
and the drive pulley 1a associated with the upper lift cage 7a lie at a first spacing x from
the connecting plane V and the deflecting rollers 2b, 3b, 4b and the drive pulley 1b
associated with the upper lift cage 7a lie 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, Z2 is thereby guaranteed in the case of central
suspension of the lift cages 7a, 7b.

Here, too, the counterweights 12a, 12b are advantageously suspended at their centre of
gravity at the tension means 21, Z2 between the cage guide rails 10.1, 10.2 and first or



In this central suspension of the |lift cages 7a, 7b the associ ated
deflecting rollers 2a.1, 2a.2, 2b.1, 2b.2, 3al., 3a.2, 3b.1, 3b.2 and drive
pull eys la.1, 1la.2, 115.1, 115.2 consist of at least two rollers, which are
arranged on the left and right of the connecting plane V. The deflecting
rollers 4a, 4b of the counterweights 12a, 12b simlarly consist of two
rollers which are arranged on the left &hd right of the connecting plane V,
but for the sake of clarity are not illustrated in Fig. 3. In the present
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with the arrangenent of Fig. 2 with respect to the connecting plane V. The
drives Al, A2 can optionally also be directly fixed to the shaft walls and
the crossbeam 19 saved. Il 11 Cains 1. Lift with at least two |ift cages
(7a, 7b), which are disposed one above the other and are vertically novable
in a shaft independently of one another and which each have an own drive
(A, A2) with at |east one notor and at least one drive pulley (1 a, 1b), an
own counterwei ght (12a, 12b) and at | east one own tension neans (Z1, Z2), a
drive (Al ) cidimsfi xed to a first shaft wall and a further drive (A2) is fixed
to an opposite second shaft wall and the drives (A, A2) can be noved past
by the |ift cages (7a, 7b), characterised in that the notors of the drives

(A, A2) ape ar[anggfat/east Wwal iy cateV(Fal NS, WhicACAraldishodbd \bhe RibolvE Ye othér @
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| east two ﬂkﬂﬁbbting rollers (2a, 2b, 3a, 3b) nounted in the | ower region of
the lift cages (7a, 7b). 7. Lift according to claimb5, characterised in

that the lift cages (7a, 7b) each have at |east two deflecting rollers (2a,
2b, 3a, 3bP. nouhifteatcordinchte dpiped, charadarissd inHbat thetdrivag dA1, A2)aare nigpitiosed Li f t

according LigerfihidlyBn'oppolitd ASt Sid S&Bnk Sndrt'Rhnd ftGwb GRfrGH sHERRSIghtsl> 22) are

3. Lift according to claim 2, characterised in that the spacing between drives (A1, A2)
of the lift cages (7a, 7b) disposed one above the other amounts to at least a cage height.

4, Lift according to any one of the preceding claims, characterised in that the axes of
the drive pulleys (1a, 1b) lie parallel to the first and second shaft wall.

5. Lift according to any one of the preceding claims, characterised in that the lift
cages (7a, 7b) are suspended in block-and-pulley manner.

6. Lift according to claim 5, characterised in that the lift cages (7a, 7b) each have at
least two deflecting rollers (2a, 2b, 3a, 3b) mounted in the lower region of the lift cages
(7a, 7b).

7. Lift according to claim 5, characterised in that the lift cages (7a, 7b) each have at
least two deflecting rollers (2a, 2b, 3a, 3b) mounted in the upper region of the lift cages
(7a, 7b).

8. Lift according to claim 7, characterised in that the tension means (z1, z2) are
guided by the drive pulleys (1a, 1b} and the first and second deflecting rollers (2a, 2b, 3a,
3b) to first fixing points.



gui ded by the drive pulleys (1 a, 1 b) and the first and second defl ecting
rollers (2a, 2b, 3a, 3b) to first fixing points. 0 12 9. Lift according to
any one of the preceding clains, characterised in that the counterweights
(12a, 12b) are suspended bel ow the associated drives (A, A2) in bl ock-
and-pul l ey manner. 10. Lift according to clainms 9, characterised in that the
count erwei ghts (12a, 12b) have third deft3ecting rollers (4a, 4b) fixed in
the upper region of the counterweights (12a, 12b). 11. Lift according to
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char act eri afdlpiilfeytriddner.he count erwei ghts (12a, 12b) are each guided by two
counterwei ght guide rails (11 a.1, 11 a.2, 11 b.1, 11 b.2). 13. Lift
according to any one of the preced| ng cl ai ns, character| sed in that the l[ift
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precedi ng clains, characterised in that the tension neans (Z1, Z2) consi st
of at | east one cable or double cable. 15. Lift according to an{mof clains 1

to 13, chaifict ekiftsaggording kmelaimd O shanasigrisech insthalthe teZ'?P“dBﬂ%’PSs ofZ2h{@re east
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supporting structure of ensi on nmeans ormed from aram de
or Vect r anPeintsr(6a, 6bi7. L| ft according to claim15, characterised in that the
belts are structured at one side. 18. Lift according to claim115 or 17,

characterised in that the belts are cogged belts or wedge-ribbed belts. 19.
Lift accor d# ng Li#t aqeardingite, claim 1, characiatiged in that thedcqumtarwaightsHd2ac12bs agg e
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(3a, 3b) an ting rollers, ohly one si'de of belts is
i n contact mnth the drive pulleys (1la, 1b) and

13. Lift according to any one of the preceding claims, characterised in that the lift
cages (7a, 7b) are guided by two cage guide rails {10) and that the counterweights (12a,
12b) are positionable between cage guide rails (10) and first or second shaft walls.

14, Lift according to any one of the preceding claims, characterised in that the tension
means (21, Z2) consist of at least one cable or double cable.

15.  Lift according to any of claims 1 to 13, characterised in that the tension means (Z1,
Z2) consist of at least one beit.

16.  Lift according to claim 14 or 15, characterised in that the supporting structure of the
tension means (Z1, Z2)} is formed from aramide or Vectran fibres.

17. Lift according to claim 15, characterised in that the belts are structured at one side.

18.  Lift according to claim 15 or 17, characterised in that the belts are cogged belts or
wedge-ribbed belts.

19.  Lift according to claim 14, 17 or 18, characterised in that the belts are guided by
the drive pulieys (1a, 1b) and at least first (2a, 2b), second (3a, 3b) and third (4a, 4b)
deflecting rollers, only one side of belts is in contact with the drive puileys (1a, 1b) and



1 13 deflecting rollers (2a, 2b, 3a, 3b, 4a, 4b) and that the belts are
turned through 1800 about their respective |ongitudinal axis between the
drive pulleys (la, 1b) and the first deflecting rollers (2a, 2b). 20. Lift
according to any one of the preceding clainms, characterised in that the lift
cages (7a, 7b) are guided by two cage guide rails (10), wherein these cage
guide rails (10) forma connecting plan® and the tension neans (Z1, Z2),
the drive pulleys (la, 1b) as well as the first and second defl ecting

rollers _(2deﬂe%hn%Mers3(Qh 26, webaﬁé%l) ah@@hdt itrie ba&gﬂe(tameﬂmugm@o%oaﬂged
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cage gui derdliaisl(2a(2H)) , wherein these cage guide rails (10) forma
connecting plane and the tension nmeans (Z1, z2), the drive pulleys (1 a, 1
b) as well as the first and second associ ated deflecting rollers (2a, 2b,
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as the first and second deflectlng rollers (2a, 2b, 3a, 3b) of the associated lift cage (7a, 7b)

are arranged at one side of the connecting plane.

21.  Lift according to any one of claims 1 to 18, characterised in that the lift cages (7a,
7b) are guided by two cage guide rails (10). wherein these cage guide rails (10) form a
connecting plane and the tension means (Z1, Z2), the drive pulleys (1a, 1b) as well as the
first and second associéted deflecting rollers (2a, 2b, 3a, 3b) of the associated lift cage
(7a, 7b} are arranged on both sides of the connecting plane.

22. Lift according to any one of the preceding claims, characterised in that each drive
(A1, A2) is fixed on a crossheam (19) fastened to the cage guide rails (10) and/or to the
counterweight guide rails (11a.1, 11a.2, 11b.1, 11b.2).



