Lift system The invention relates to a lift systemaccording to the
introductory part of claiml1l. Lift systens of this kind are known per se,
for exanple fromEP 1 329 412 Al. The lift system described there has two
lift cages in a common |ift shaft, each with a respective drive and with
only one, common counterweight. It is disadvantageous with this known system
that inter alia each of the lift cages, due to the special suspension, is
not bal anced. This can have the consequence of friction and wear at guide
rails if thelLifisystemges are asynmetrically | oaded. Moreover, audible or
det ect abl e knocks occur during travel. It is nowthe task of the invention
to propose a lift systemof the kind stated in the introduction by which
t he di sadvanfkgjeyentfontraletestta@difidysteimeacoording t9 the intrpductoncrast ofidaimt s t he
invention this object is fulfilled for the lift systemof the kind stated in
the introduction by the features of independent claim1l1l. Preferred
devel opnent sLiraysteatsadfl thisdfind Aee kndwn psrssee foraexaowndt figmt BP 11h329 Al2Adi ofhedife
defined by t s 8 i : .
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ref er ence t odiivecardirwithi ordy onen opfrinadn caeintprweightshows a first exanpl e of
enbodi nent of the invention, fromthe side; Fig. 1B shows the enbodi nent of
the invention illustrated in Fig. 1A in a section along the line A-A in
Fig. 1A; Fi gltiddisatvantagebuas with dbis rkenwn s stemethahintantalia each lof Ster it eapesndie tp.
1A, in a sec}lio [ - Fi a d
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t he sane il | weéanr at goide awild-iifgthel I cages-are aSymmébiicsilyaloadetndviencaverl audible or
enbodi ment wt.h fasteni region t he support nmeans strands and
t ensi oni ng édtﬁgta@?&ﬁaék%ccﬁﬁé@rgn%&a%ggi on of the cage, for the upper cage
in the | ower ltriegicantrenthsk caf theeinventien togurepose atlifiesyshererofrthgi lomd stated irBBe
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of the cage;

According to the invention this object is fulfilled for the lift system of the kind stated in the

introduction by the features of independent claim 1.

Preferred developments and details of the lift system according to the invention are
defined by the dependent claims.

Further details and advantages of the invention are described in the following by way of
example than with reference to the drawing, in which:

Fig. 1A shows a first example of embodiment of the invention, from the side;

Fig. 1B shows the embodiment of the invention illustrated in Fig. 1A, in a section
along the line A-A' in Fig. 1A,

Fig. 1C shows the embodiment of the invention illustrated in Fig. 1A, in a section
along the line B-B' in Fig. 1A;

Fig. 2 shows a second example of embodiment of the invention with additional
tensioning means, in the same illustration as Fig. 1A;



Fig. 3C shows the lower cage illustrated in Fig. 3A, but with fastening
regions for the support neans strands and tensioning neans strands in the

| ower region of the cage; Fig. 4 shows a third exanpl e of enbodi ment of the
invention, with enlarged |ooping angle of the support means strands about
the drive pulleys, inthe sane illustration as Fig. 1A and Fig. 2; Fig. 5
shows a fourth exanpl e of enbodi nent of tle invention, simlarly with

enl arged | oopi ng angl e of the support nmeans strands around the drive

ulleys; angijFhg. 6 s i )IQHP d
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same reference numer Blesupper Bgiarenent s such as right, left, above, bel ow
refer to the respective arrangenent in the figures. - Deflecti ng rollers
and deflecting auxiliary rollers are illustrated in sections generally

per pendi cul &ig. 88 t hei shewstheofppesicage divstiated lim€lg. 3 bubwith fagbening regidrisdps
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rotation as circul ar I nes. - ose par runs o ans
strands and tensioni ngegmaofghscamds, 3 which are disposed between one of
the lift cages and an upper counterweight deflecting roller, are
illustrated by lines differently fromthose parts of the support neans
strands andFigeB€i oni nghowsthe lowvennage hstedtedireFigi §ﬁobetlwlﬂe1fmmg regionst foer
lift cage K2 and the I r i
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one of the nuneral s tegordofzhedsagéier the correspondl ng Iocatl ons
respectively relate to a support neans strand or tensioning neans strand or
two support neans strands or tensioning neans strands; noreover it is

i ndi cat ed WRigckh supposhows anthigit exardgle afr embodimeni ©f the dmsention awils enlarged
concer ned. looping angle of the support means strands about the drive pulleys, in the

same illustration as Fig. 1A and Fig. 2;

Fig. 5 shows a fourth example of embodiment of the invention, similarly with
enlarged looping angle of the support means strands around the drive
pulieys; and

Fig. 6 shows Fig. 1B with further details, in enlarged illustration.

The following generally applies to the drawing and the further description:

- The figures are not to be regarded as true to scale.

- The same or similar constructional elements, or constructional elements with the
same or similar function, are provided in all figures with the same reference
numerals.

- Statements such as right, left, above, below refer to the respective arrangement in
the figures.

- Deflecting rollers and deflecting auxiliary rollers are illustrated in sections generally
perpendicular to their axes of rotation as black circies.

- Drive pulleys are illustrated generally in sections perpendicular to their axes of
rotation as circular or oval lines.

- Those parts or runs of support means strands and tensioning means strands,



Loopi ng angl e of flexible support neans strands around drive pulleys are in
general indicated in nultiples of 90, even when these | ooping angl es
slightly depart from the indicated values. The | ooping angles can be
substantially influenced by the nunber, dinension and position of the
deflecting rollers. The statements with respect to these paraneters of the
deflecting rollers in the follow ng descridaption and drawi ngs are therefore
to be regarded as exanples. Figs. 1A 1B and 1C show a first exanple of
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upper lift cage K2 of the new lift system 10 are disposed one above the other in a common

lift shaft 11, in which they can move independently of one another.

A common counterweight 12 is additionally disposed in the lift shaft 11. The counterweight
12 is suspended at an upper counterweight deflecting roller arrangement 12.1 in a so-
termed 2:1 suspension. A roller arrangement with more than one roller is also to be
understood by the term counterweight deﬂe&ing roller. A speed of the lower lift cage K1 is
indicated by v1, a speed of the upper lift cage K2 by v2 and a speed of the counterweight
12 by v3.

A first drive M1 for the lower lift cage K1 and a second drive M2 for the upper lift cage K2
are disposed in the upper region of the lift shaft 11. A first drive pulley 13.1 is coupled with
the first drive M1 and a second drive pulley 13.2 is coupled with the second drive M2,

In addition, a first deflecting rolier 14.1 is associated with the lower lift cage K1 and a
second deflecting roller 14.2 is associated with the upper lift cage K2, the two deflecting
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15.11, 15.2, 15.22 in such a manner that each of the lift cages Kl and K2 is
suspended at each of the support neans strands TA and TB. Advant ageously
each of the support neans strands TA and TB is forned by two or nore
paral |l el support neans el enments, such as, for exanple, by two belts or two
cabl es. Each support neans strand TA an TB can, however, also conprise only
one belt or one cable. The supporting strucgture of these support neans
strands TA and TB is advantageously made of steel, aram de or Vectran. The
first support neans strand . TA is fastene its first end at the first
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The first support means strand TA is fastened by its first end at the first fastening point

15.1 to the lower lift cage K1, runs from there upwardly to the first deflecting roller 14.1 and
further to the right to the first drive pulley 13.1, around which it is led with a looping angie
of at least 90°.

The second support means strand TB is fastened by its first end at the second fastening
point 15.11 to the lower lift cage K1 and runs from there upwardly to the first drive pulley
13.1, around which it is led with a looping angle of at least 180°.

The two support means strands TA and TB run from the drive pulley 13.1 together in
parallel downwardly to the upper counterweight deflecting roller 12.1, where they are
deflected through 180°.

From the upper counterweight roller 12.1 the two support means strands TA and TB run
together upwardly in upward direction to the second drive pulley 13.2. The first support
means strand TA is led with a looping angie of at least 180° around the second drive
pulley 13.2. The second support means strand TB is led with a lcoping angle of at least



| oading of the Iift cages K1 and K2 a tipping of the sane is prevented or
that the degree of tipping is kept within manageable limts. Figs. 1A 2,
3A, 4 and 5 show an advant ageous arrangenent of the drive pulleys 13.1 and
13.2 in the uppernost region of the lift shaft. The drive pulleys 13.1 and
13.2 are arranged vertically, i.e. with horizontal axes Al and A2, as
apparent fromFig. 6. A particularly favodrable arrangenent with a
conflict-free guidance of the support nmeans strands TA and TB i s obtained
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i nvention is such that the counterweight 12 is arranged in the region of
one of the guide rails 19 and noves, with vertical guidance, simlarly al ong
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A particularly favourable arrangement with a conflict-free guidance of the support means
strands TA and TB is obtained by arranging the drives M1 and M2 to be offset in height
one above the other, wherein the offset advantageously at least corresponds with the
radius of the drive pulleys 13.1 and 13.2.

In the case of the arrangement described above with reference to Figs. 1A, !B and 1C the
support means strands TA, TB to a certain extent exchange their places, i.e. the support
means strand TA is fastened to the lower lift cage K1 on the left and to the upper lift cage
K2 on the right and the support means strand TB is fastened to the lower lift cage K1 on
the right and to the upper lift cage K2 on the left. It is thus achieved that the overall
lengths of the two support means strands TA, TB are not significantly different, which is
advantageous with respect to their behaviour, particularly thermal expansion and resilient
stretching. However, the support means strands TA, TB can also be arranged uncrossed.

A guide device for the vertical guidance of the cages K1 and K2 in the lift shaft 11
comprises two stationary guide rails 19 which extend vertically along opposite sides of the



constructional elements described with reference to Figs. 1A 1B and IC as
well as an additional device (also known as conpensati ng cabl e tensi oning
device (ASS)) in order to better tension the support neans strands TA and
TB and to better guide the lift cages K1 and K2 as well as the
counterwei ght 12. The |lift system 10 according to Fig. 2 conprises for this
purpose a | ower counterwei ght deflectingéroller 12.2 which is suspended at
the bottom at the counterweight 12. A fifth fastening point 15.3 is
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and a sixth fastening point 15.33 at the rig bottom_ A seventh fastening
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rol l er 17. 28Pacigaddition, the lift system 10 accordlng to Fig. 2 conprises
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means strands en-run together fromt | ecting
to the | owettherhamder wei ght deflecting roller 12.2, where they are deflected
and subsequently led together to the auxiliary roller 17.2. Going out from
the auxiliary roller 17.2 the first tensioning neans strand SA runs
upwar dl y t oFigh@ shewsna fsecord examplg gfoembodident of thehimvenijosr  [Thist carepyserall
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strands SA mﬂ(gﬁwel&dsm&mtﬂmﬁght Bach of the tensioning neans strands SA,
SBis forned by two or nore parallel tensioning neans el enents, such as,
for exanple, by two belts or two cabl es.

The lift system 10 according to Fig. 2 comprises for this purpose a lower counterweight

deflecting roller 12.2 which is suspended at the bottom at the counterweight 12. A fifth
fastening point 15.3 is disposed at the lower region of the lower lift cage K1 at the left
bottom and a sixth fastening point 15.33 at the right bottom. A seventh fastening point
15.2 is disposed at the lower region of the upper lift cage K2 at the right bottom and an
eighth fastening point 15.44 at the left bottom.

Moreover, two deflecting rollers, which are termed first auxiliary roller 16.1 and second
auxiliary roller 16.2, are located in the lower region of the shaft 11 on the left. Moreover,
two further deflecting rollers are provided, which are termed third auxiliary roller 17.1 and
fourth auxiliary roller 17.2. In addition, the lift system 10 according to Fig. 2 comprises
tensioning means which substantially consist of a first tensioning means strand SA and a
second tensioning means strand SB.

The first tensioning means strand SA is fastened by its first end at a fifth fastening point
15.3 of the lower lift cage K1 and runs from there around the auxiliary rollers 16.1 and



Each tensioning neans strand SA, SB can, however, conprise only one belt or
one cable. The supporting structure of these support neans strands SA, SB
i s advant ageously made of steel, arami de or Vectran. Tensioning aids are
preferably provided in or at the shaft 11 in the region of the tensioning
means strands SA, SB so as to be able to nechanically tension the tensioning
means strands SA, SB. These tensioning aids are not shown in the figures.
The first and second fastening regions 15.1, 15.11 as well as the fifth and
sixth fastening reglons 15.3, 15.33 are elther | ocat ed each on a
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and 3C, or each in an upper region or lower region B2 of the cage K2, as
showmn in Fig. 2. If the seventh and eighth fastening regions 15. 4, 15 44
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advant age re n the use of orter tensioning neahs stran
principle, aEeeltansieningmaeansmmitand §A, Secan,hewevesnePmpsisetaniyf ens kel crrgnnﬁe‘gb'sns

15.2, 15.22 *rﬂﬁﬂgpllérfﬂiﬁﬁt JcBite QP triad SEE O@\é?ﬁg S %%ﬁﬂ dfvﬁﬁtfag isf made
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t he sevent hobstdelearamide ¢aéeati@ng regi ons 15. 4, 15 44 together with the
third and fourth fastening regions 15. 2, 15.22 are located in the upper or
| ower region of the cage K2 the advantage resides in the sinple

const r uct i onTehsiohing edgarepreférably fpoevidedi inor aitheishaft 11 in the region of the tensioning

means strands SA, SB so as to be able to mechanically tension the tensioning means
strands SA, SB. These tensioning aids are not shown in the figures.

The first and second fastening regions 15.1, 15.11 as well as the fifth and sixth fastening
regions 15.3, 15.33 are either located each on a lower region or an upper region of the
cage K1, as shown in Fig. 2, or in common in the lower or upper region of the cage K1, as
shown in Figs. 3A and 3B. if the first and second fastening regions 15.1, 15.11 are located
in the upper region of the cage K1 and the fifth and sixth fastening regions 15.3, 15.33 in
the lower region of the cage K1 then the advantage resides in the use of shorter support
means strands TA, TB. In principle, a reverse arrangement of the first and second
fastening regions 15.1, 15.11 in the lower region and the fifth and sixth fastening regions
15.3, 15.33 in the upper region of the cage K1 is aiso possible. If the first and second
fastening regions 15.1, 15.11 together with the fifth and sixth fastening regions 15.3, 15.33
are located in the lower or upper region of the cage K1 the advantage resides in the simple
construction of the cage K1. The force-introducing structure then substantialiy consists of
a single beam.



construction then substantially consists of a single beam The forns of
positioning, which are shown in Figs. 2, 3A, 38 and 3C, of the fastening
regions 15 are al so anal ogously usable for the foll ow ng exanpl es of

enbodi mrent shown in Figs. 4 and 5. In addition, it will be clear to the
expert that the exanples of enbodinent of Figs. 4 and 5 can simlarly be
equi pped with an ASS system according Figs8 2, 3A, 3B, 3C. Fig. 4 shows an
exanpl e of enbodinment simlar to Fig. 1, in fact without the shaft 11, but
with a different guidance of the support means strands TA and TB in order to
i mprove the  traction thereof or in order to ensure hhe traction thereof by
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Fig. 4 shows an example of embodiment similar to Fig. 1, in fact without the shaft 11, but
with a different guidance of the support means strands TA and TB in order to improve the
traction thereof or in order to ensure the traction thereof by a looping angle of the support
means strands TA, TB around the drive pulleys of more than 90° and preferably from 180°
to 270°.

For this purpose, according to Fig. 4 the first support means strand TA runs upwardly from
the first fastening point 15.1 to the lower lift cage K1 and around the deflecting roller 14.1
and from there to the right to the first drive pulley 13.1. The first support means strand TA
is then led in a first looping phase, as in the case of the arrangement according to Fig. 1,
through 90° and subsequently through a further 80° around the first drive pulley 13.1.
From there it passes to the left and thus back to the deflecting roller 14.1 and from this
again to the right to the first drive pulley 13.'1, around which it is now guided in a second

looping phase once more along at least 80°. The entire looping angle of the first support



There the second support nmeans strand TBis led in a first |ooping phase
with a looping angle of 90 around the second drive pulley 13.2. Fromthe
second drive pulley 13.2 the second support neans strand TB then passes to
the left to the deflecting roller 14.2, where it is deflected through 180
and is thus |led back to the right to the second drive pulley 13.2. Here it
is led in a second | oopi ng phase once nore%round the drive pulley 13.2 and,
in particular, this time with a |ooping angle of 180. In addition, it is
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to the deflecting roller 14.2 and from this it finally goes downwardly to the fourth fastening

point 15.22 of the upper lift cage K2. The entire looping angle of the second support

means strand TB around the second drive pulley 13.2, which according to Fig. 1 is 90°, is

now, according to Fig. 4, 270°. Of that, 90° is apportioned to the first looping phase and

180° to the second looping phase.

Fig. 5 shows a further form of embodiment of the new lift system 10 in which similarly, as
according to Fig. 4, looping angles around the drive pulleys 13.1, 13.2 by more than 90°
are achieved, wherein this is shown in Fig. 5 merely with respect to the upper lift cage K2
and the second drive pulley13.2. The upper lift cage K2, the counterweight 12 with the
upper counterweight deflecting roller 12.1, the deflecting roller 14.2, the drive pulley 13.2
and those runs of the support means strands TA and TB which are disposed on the one
hand between the fastening points 15.2 and 15.22 and the upper counterweight deflecting
roller 12.1 are illustrated. The form of embodiment shown in Fig. 5 comprises additional
deflecting rollers 14.3 and 14.4.



there the second support nmeans strand TB-runs downwardly, around the
deflecting roller 14.3 and further to the drive pulley 13.2, along which it
is now led in the second | ooping phase through approxi mately 180. Overall

t he support nmeans strand TB thus encircles the drive pulley 13.2 by 2700.
The second support neans strand TB, together with the first support means
strand TA, subsequently runs downwardly tol®he counterwei ght defl ecting
roller 12.1. The further course of the support neans strands TA and TB is
not illustrated, but is clearly evident to any expert fromthe above
description. _Fiq, 6 is an enlarged illustration of Fig. 1 B, in which
details are Jﬁﬁ%ﬁﬁvﬂp@ﬂ”dﬁem stignse bf rugs. gging Aek fremetgmtp'r%&%wm PPiRt AP, 1
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e cages Kb aRdidfy BiReRS R URfert RoRHEB6&R dBRBAIon! 1 Such & way that
Fig. 6 is an enlarged illustration of Fig. 1B, in which details are shown which do not appear
or are not clearly apparent in Fig. 1B. lllustrated are, in particular, the vertical centre plane
E1, which is defined by the two longitudinal axes of the guide rails 19, and the vertical
centre plane E2 oriented perpendicuiarly thereto. The two centre planes E1 and E2
intersect at a vertical centre axis, which is visible in Fig 6 only as an uppermost point X.

Not only the first fastening point 15.1, but also the second fastening point 15.11 at the
lower lift cage K1 are spaced from the first centre plane E1 and, in particular, by paths s1
which are the same or at least approximately the same. The two fastening points 15.1,
15.11 lie on opposite sides of the first centre plane E1 and the second centre plane E2 in
order to achieve the balanced suspension of the lower lift cage K1. They are preferably
arranged rotationally symmetrically or at least approximately rotationally symmetrically with
respect to a point on the vertical centre axis. However, depending on the respective
application a uniform spacing s1 in relation to the plane E1 suffices.



novenents of the Iift cages about horizontal tip axes, which lie in the
vertical centre plane El, are largely prevented. The first drive pulley
13.1 has a first axis Al and the second drive pulley 13.2 a second axis A2.
The deflecting roller 14.1 has a third axis A3 and the deflecting roller
14.2 a fourth axis A4. The projections of the first axis Al and the second
axis A2 intersect at a point P on the firsft! centre plane El and include an
angle W This angle Wpreferably lies between 180 degrees and 90 degrees.
Due to the fact that the two cages K1, K2 are connected by way of connnn
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movements of the lift cages about horizontal tip axes, which lie in the vertical centre plane
E1, are largely prevented.

The first drive pulley 13.1 has a first axis A1 and the second drive pulley 13.2 a second
axis A2. The deflecting roller 14.1 has a third axis A3 and the deflecting roller 14.2 a
fourth axis A4.

The projections of the first axis A1 and the second axis A2 intersect at a point P on the first
centre plane E1 and include an angle W. This angle W preferably lies between 180
degrees and 90 degrees.

Due to the fact that the two cages K1, K2 are connected by way of common support
means TA, TB with only one counterweight 12 and due to the special form of 1:1
suspension of the cages K1, K2 and the 2:1 suspension of the counterweight 12 different
speeds v1, v2 and v3 result according to the respective travel situation. If the cage K1
moves upwardly at the speed v1 while the cage K2 is stationary the counterweight 12 then
moves downwardly at v3 = v1/2. If the cage K2 moves downwardly at the speed v2 while
the cage K1 is stationary the counterweight 12 then moves upwardly at v3 = v2/2. If the
cages K1, K2 move towards one another at the same speed v1 = v2 then v3 is equal to
zero. If the cage K1 and the cage K2 move downwardly at the same speed v1 = v2 the
counterweight 12 then moves upwardly and v3 = v1 = v2.



conprises a first support neans strand (TA) with a first and a second end
and a second support neans strand (TB) with a first and a second end,
wherein the lower lift cage (K1) is suspended on a first side of the centre
plane (El) and a first side of a second vertical centre plane (E2), which
is oriented perpendicularly to the first centre plane (El), at the first
end of the first support neans strand (TA)12and on the second side of the
first centre plane (El) and the second side of the second centre plane (E2)
at the firstcenaspf the second support nmeans strand (TB), and the upper
lift cage (K2) is suspended on the first side of the first centre plane (El)
and the second side of the second centre plane (E2) at the second end of
the first supportyifRpgem @bywid (TA and on the second side of the first
centre plane (E1) and the first side of the second centre plane (E2) at the
second end of the? ouepHcagmft means strand (TB. 2. Lift system (10)
according to. cl ai 8 dpperfiiicags 2)sed in that in the upper region of the
lower lift cage (K1) the fitst end of the first support neans strand (TA) is
fastened at a firacoyndemeighhl2)point (15.1) and 13 the first end of the

second support meanst &V fdiriving thétiwer it sgecond fastening point
(15.11), wherein spacings (%i or%vntﬁhe t wo fagfaéeen n?j points (15.1, 15.11)

fromthe first cemseengd|dine (M2Hoy deyieg the uppaslift eagerBR).natel y equal . 3. Lift

system (10) accorgj a4l (o T LR I 0N

of the i ower 11 frioaralRyf estefiiha it AR Cle)atigh Ty e iofich U7 o Vel bael
(TA) is fastened pliane(E1)rand betweempwhigh thevlower lift sage (Kinang ke pppestiftaage dK2)x he
second support megassleuaid (TB) is fastened at a second fastening point

(15.11), wherein spacings (Si) of the two fastening points (15.1, 15.11)
fromthe first cetih @ gapd means (TA, TB) for the lift cages (K1, K2) and the counterweight

(12),
characterised in that the support means (TA, TB)
- comprises a first support means strand (TA) with a first and a second end and
- a second support means strand (TB) with a first and a second end, wherein
- the lower lift cage (K1) is suspended
- on a first side of the centre plane (E1) and a first side of a second vertical
centre plane (E2), which is oriented perpendicularly to the first centre plane
(E1), at the first end of the first support means strand (TA) and
- on the second side of the first centre plane (E1) and the second side of the
second centre plane (E2)} at the first end of the second support means
strand (TB), and
- the upper lift cage (K2) is suspended
- on the first side of the first centre plane (E1) and the second side of the
second centre plane (E2) at the second end of the first support means
strand (TA) and
- on the second side of the first centre plane (E1) and the first side of the
second centre plane (E2) at the second end of the second support means
strand (TB.

2. Lift system (10) according to claim 1, characterised in that in the upper region of

the lower lift cage (K1)

- the first end of the first support means strand (TA) is fastened at a first fastening
point (15.1) and



(El) are at |east approximately equal. 4. Lift system (10) according to
claim2 or 3, characterised in that the first fastening point (15.1) and
the second fastening point (15.11) lie laterally adjacent to the |ower lift
cage (K1) in order to guide the first support neans strand (TA), starting
fromthe first fastening point (15.1), and the second support neans strand
(TB), starting fromthe second fastening Point (15.11), upwardly and

| aterally past the upper lift cage (K2). 5. Lift system (10) according to

claim1l to 4, chathacfirer esedf ite scindi suppbrt riggIsr stratdi (NB) i9 fadtéeedupparseborid
cage (K2) the sec%s% end oft €§1fl rst support neans strand (TA) is fastened
at athird faste (i ) and the second end of the second support
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according to claiml to 4, characterised inthat in the lower region of the
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peint (15.1) and the second fastening point (15.11) lie laterally adjacent to the lower lift
cage (K1) in order to guide the first support means strand (TA), starting from the first
fastening point (15.1), and the second support means strand (TB), starting from the
second fastening point (15.11), upwardly and laterally past the upper lift cage (K2).

5. Lift system (10) according to claim 1 to 4, characterised in that in the upper region

of the upper lift cage (K2)

- the second end of the first support means strand (TA) is fastened at a third
fastening point (15.2) and

- the second end of the second support means strand (TB) is fastened at a fourth
fastening point (15.22),

wherein spacings (s2) of the two fastening points (15.2, 15.22) from the first centre plane

(E1) are at least approximately equal.

6. Lift system (10) according to ctaim 1 to 4, characterised in that in the lower region

of the upper lift cage (K2) )

- the second end of the first support means strand (TA) is fastened at a third
fastening point (15.2) and

- the second end of the second support means strand (TB) is fastened at a fourth
fastening point (15.22),



fastening point (15.1) and the first deflecting roller (14.1) is led

| aterally past the upper lift cage (K2) and that the second support neans
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- upwardly around the drive pulley (13.1), WhIC |s driven by the first drive (M1), from

the latter

- downwardly to the upper counterweight deflecting roller (12.1), which supports the
counterweight (12), and from the latter

- upwardly around the second drive pulley (13.2), which is driven by the second drive
(M2), from the latter ’

- laterally to a second deflecting roller (14.2) and then

- downwardly to a fourth fastening point (15.22) at the upper lift cage (K2),

wherein the section of the second support means strand (TB) disposed between the

second fastening point (15.11) and the first drive pulley (13.1), which is driven by the first

drive (M1), is led laterally past the upper lift cage (K2).

8. Lift system (10) according to claim 1, characterised in that the support means
strands (TA, TB) loop around the drive pulleys (13.1, 13.2) in two looping phases in total
by more than 180°,

9. Lift system (10) according to claim 8, characterised in that

- the first support means strand (TA), starting from the first fastening point (15.1) at
the lower lift cage (K1), after deflection by the first deflecting roller (14.1) and after
looping around the first drive pulley by 90° in a first looping phase loops around the



10. Lift system (10) according to claim9, characterised in that - a third
deflecting roller (14.3) for deflection of the two support neans strands
(TA, TB) and a fourth deflecting roller (14.4) for deflection of the first
support neans strand (TA) are arranged and that the first support neans
strand (TA), starting fromthe third fastening point (15.2) at the upper
lift cage (K2), is led via the fourth deflétting roller (14.4) to the second
drive pulley (13.2), loops around the second drive pulley (13.2) in a first
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are arranged and that

- the first support means strand (TA), starting from the third fastening point (15.2) at
the upper lift cage (K2), is led via the fourth deflecting roller (14.4) to the second
drive pulley (13.2), loops around the second drive pulley (13.2) in a first looping
phase by 90° runs from there to the third deflecting roller (14.3) and back to the
second drive pulley (13.2) and loops around this in a second looping phase again
by at least 180°, and that

- the second support means strand (TB), starting from the first fastening point
(15.22), runs via the second deflecting roller and, after looping around the second
drive pulley (13.2) by 90° in a first looping phase, to the third deflecting roller (14.3)
and back to the second drive pulley (13.2) and loops around this in a second
looping phase again by at least 180°.

11. Lift system according to any one of the preceding claims, characterised in that
tensioning means (16.1, 16.2, 17.1, 17.2, 12.2, SA, SB) which exert a downwardly
directed tension force on the lift cages (K1, K2) are provided.

12. Lift system (10) according to claim 11, characterised in that the tensioning means
(16.1,16.2, 17.1, 17.2, 12.2, SA, SB) comprise
- a first tensioning means strand (SA) with a first end and a second end,



four deflecting auxiliary rollers (16.1, 16.2, 17.1, 17.2) and a | ower

count erwei ght deflecting roller (12.2), which is suspended at the
counterwei ght (12), wherein the first tensioning means strand (SA) runs from
the fifth fastening point (15.3) at the lower [|ift cage (K1) downwardly and
around the first auxiliary roller (16.1), fromthe latter laterally and
around the third auxiliary roller (17.1),16romthe latter upwardly and
around the | ower counterweight deflecting roller (12.2), fromthe latter
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or 12, char act er caunderiveighh€lt?) twheeréiensi oni ng  neans strands (SA, SB) are
formed fr On}h%%%ﬁéns%nipgemegns strand (SA) runs from the fifth fastening point (15.3) at the lower
lift cage (K1) downwardly and around the first auxiliary roller {16.1), from the latter laterally
and around the third auxiliary roller (17.1), from the latter upwardly and around the lower
counterweight deflecting roller (12.2), from the latter downwardly and around the fourth
auxiliary roller (17.2) and from the latter upwardly to the seventh fastening point (15.4) at
the upper lift cage (K2), wherein the second tensioning means strand (SB) runs from the
sixth fastening point (15.33) at the lower lift cage (K1) downwardly and around the third
auxiliary roller (17.1}, from the iatter upwardly and around the lower counterweight
deflecting roller (12.2), from the latter downwardly and around the fourth auxiliary roller
{17.2), from the latter laterally and around the second auxiliary roller (16.2) and from the
latter upwardly to the eighth fastening point (15.44) at the upper lift cage (K2}, and wherein
the section of the first support means strand (SA) running between the seventh fastening
point (15.4) at the upper lift cage (K2) and the fourth auxiliary roller (17.2) as well as the
section of the second tensioning means strand (SB) running between the eighth fastening
point (15.44) and the second auxiliary roller (16.2) are led lateraily past the lower lift cage

(K1),

13. Lift system (10) according to one of the preceding claims, characterised in that the
support means strands (TA, TB) are formed from cables or belts.

14, Lift system (10) according to ciaim 11 or 12, characterised in that the tensioning
means strands (SA, SB) are formed from cables or belts.



