1 Lift system The invention relates to a |lift systemaccording to the
introductory part of claiml1l. Lift systens of this kind are known, for
exanple fromEP-1 329 412 Al. The |ift system described there conprises two
lift cages in a common |ift shaft, each with a respective drive and with
only a compn counterweight. It is disadvahtageous with this known system
inter alia, that the drive or the traction for the tw lift cages is not
uniform This can have the consequence that, for exanple, the support neans
are non-uni Lift systemoaded, which is not desirable. It is now the object of
the invention to propose a lift systemof the kind stated in the

i ntroduction by which the disadvantages of the state of the art are avoi ded.
Accor di ng t Ghe irerehtioreretatesntotanifesyslgne atcdrding td theliktestiubtory pére of ¢iditm sy st em of
the kind stated in the introduction by the features of the independent
claiml1l. Preferred devel opnents and details of the Iift systemaccording to
tge i nventi Q]tcﬂt @ﬁmmsdeﬁ thigekind are h:gowiﬁmnebmm_ el _ple:frﬁinn?l?-1::m 42 AdetThel Iiﬂf@lstém
advant ages t he invention. ar cribed in_ the ng. by 0 .
el oo andesrBRd NS amaeiseh Sy IR ot = Seirmion O sk gechwilff Boeectys o
exanpl e of driapghadWith oslf atddenmary eRinterweight om t he side; Fig. 1 B shows the
exanpl e of enbodi nent of the invention illustrated in Fig. 1A  seen from
A-A" in Fig. IA Fig. 1C shows the exanple of enbodi nent of the invention

i || ustr at edliigdisadantadeotiwith tHie Rtdvansyatedn dntehalid, thag tHe diveion thd GactibATorfthe.
1D shows thgulﬁﬁer | ift Cﬁgle' illustrated in Fiqu. 1A, but with fasten'an

regi ons for e HE @GR JF MORMGHATYL (THIRISAR haye dhe, SRRTEINEREe Mali foK.examp '3'.‘92
shows a secgishoriaamsareinofUMEeinig Iaded, wiieh isTheetédiable. Wi t h addi ti onal
tensioning neans, in the sane illustration as Fig. 1A, and Fig. 3 shows
Fig. 1 Bwith further details, in enlarged illustration.

It is now the object of the invention to propose a lift system of the kind stated in the
introduction by which the disadvantages of the state of the art are avoided.

According to the invention this object is fulfilled for the lift system of the kind stated in the
introduction by the features of the 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
examples and 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 example of embodiment of the invention illustrated in Fig. 1A,
seen from A-A' in Fig. 1A,

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

Fig. 1D shows the lower lift cage illustrated in Fig. 1A, but with fastening regions for
the support means strands in the upper cage region,;
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The fol |l owi ng general ly Mt he further description:

The figures are not to be regarded as true to scale. The sane or simlar
constructional elenents, or constructional elenments with the sane or
simlar function, are provided in all figures with the sane reference

nunerals. - Statements such as right, left, above, below refer to the
respective arrangenment in the figures. -2Deflecting rollers and deflecting
auxiliary rollers are illustrated in sections generally perpendicular to
their axes of rotation as black circles. - Drive pulleys are illustrated
general Iy img.secti onshp@sRessdond! édaniple bhembodidest 6f the' BUéitioAN witE aduitiohdiar
lines. - Those parts or ryns of support rre ns stran?s Qr. _tensioni ng neans
strands, which are d?%%?fg%%mﬁéf’%é'g U%‘WEOH AP 'Q:a@eg nd an upper
counterwei ght deflecting roller, are i I I ustrated by lines different from

t hose parts_of_ the suppor t or tensionjng nmeans strands which
are di sposdddbbt ween ﬁ@’sgﬂ%é% 'FfffflﬂF' '@'”W'@%"Hgbﬁpncountermﬂ ght

deflecting roller. It is additionally indicated for each run by a usual

di aneter signature and with one of the nunmerals | and 2 whether there is
concerned a ecfﬁ@"\‘,"ﬁﬂ pengsafyanes tocthe drydng and @Jthquqe&%‘émBne or two
support neans strands or tensioning nmeans strands; noreover, it is

I ndi cat ed which support neans strands or tensioning neans strands are
concer ned. “Fi gs.TheAdiguies iadot to hewaardediasdiuede 8ffee of embodi ment of a lift

system 10 accor dfjadsdrie of Qﬁn:la?“é@ﬁitfd&ﬂonaﬂé%ﬁ‘erﬁé Eor Hoh St SICAEMBAts Guith Hhe
views or sections, on the basis of whi the basic elenents of the

invention are exd@Mma ABEMIEN| fyRgtion, jare Rfﬁ‘@@eq\ll'“ @ ofigeiresy Wi the; am%dg@ref@eof
the new lift sysipsgr4i@ are di sposed one above the other in a common |ift
shaft 11. A common counterweight 12 is also disposed in the |lift shaft 11.

The count erwei gh¥tatements sushasTighd laft, abevefiniow refetodhoespactivecarrangement is

the figures.

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

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

- Those parts or runs of support means strands or tensioning means strands, which
are disposed between one of the lift cages and an upper counterweight deflecting
roller, are illustrated by lines different from those parts of the support means
strands or tensioning means strands which are disposed between the other lift
cage K2 and the upper counterweight deflecting roller.

- It is additionally indicated for each run by a usual diameter signature and with one
of the numerals 1 and 2 whether there is concerned at the corresponding locations
in each instance one or two support means strands or tensioning means strands;
moreover, it is indicated which support means strands or tensioning means strands
are concerned.

Figs. 1A, 1B and 1C show a first example of embodiment of a lift system 10 according to
the invention. These are strongly schematic side views or sections, on the basis of which
the basic elements of the invention are explained.

A lower lift cage K1 and an upper lift cage K2 of the new lift system 10 are disposed one
above the other in a common lift shaft 11. A common counterweight 12 is also disposed in
the lift shaft 11. The counterweight 12 is suspended at an upper counterweight deflecting
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roller arrangement 12.1 i nm A roller arrangenent
with nore than one roller is also to be understood by the term
"count erwei ght deflecting roller”. A speed of the lower lift cage Kl is
i ndicated by vl, a speed of the upper lift cage K2 by v2 and a speed of the
counterwei ght 12 by v3. Drive neans for driving the two |ift cages are
di sposed in the upper region or above theg actual lift shaft 11. The drive
means conprise a first arrangenment for the lower lift cage KI and a second
drive arrangement for the upper lift cage K2. The first drive arrangenent,

which is as I K (of0) r
M Al and a r;bg%onag%omewl\/?g in a?_%%ier orsF%ﬁ%f 'REI Iﬁ%ﬁlégﬁag%{&%} %hhn@ér%
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associ at ed and & spées mfppecountémem@&&gv%orrprl ses athird drive notor

M AB2. The third notor M A82 is coupled by way of a cormmon shaft wth a

third drive pulley 13. A2 and a fourth drive pulley 13.82, i.e. in this
preferred fDrive oleane fdraltivingnthe dwo diftmagesrate)dlsMseBantm uppennegipntorabdve the

pul | eys 13. n 3 ' ded. Howev a tors, can ,al so
be. uswd her eEtuiE shat, T e e BRPEE cortiiRas st 0B AL R T BPLMGRR A
means TA, Téhd abecindaiive iasrbagementdorthe iuppéniftafaga K2 r st support neans strand
TA and a second support neans strand TB. The support neans strands TA and
TB each have a first end and a second end. Advantageously, each of the

support I neanise fitst dras afFéng?ambf ntBwhish iassediated wittother lower kft cag?er uh) edmmiquw t
nmeans el ene or e r, t es. acC
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13. A2 are associated with the first support rreans strand TA, V\/mIst t he

third drive uIIe 3.81 and the fourth drjve v&)l'!‘ Ley 13. % ssoci,ated
With the see é ive arrapgg(aent; whigh isrgssociated with the upper i cage compnses

a thlrd drive motor M.AB2. The third motor M.AB2 is coupled by way of a common shaft
with a third drive pulley 13.A2 and a fourth drive puliey 13.B2, i.e. in this preferred form of
embodiment a common motor M.AB2 for driving two drive pulleys 13.A2 and 13.B2 is
provided. However, two separate motors can also be used here.

The new lift system 10 further comprises a flexible support means TA, TB, which consists
substantially of a first support means strand TA and a second support means strand TB.
The support means strands TA and TB each have a first end and a second end.
Advantageously, each of the support means strands TA and TB is formed by two or more
parallel support means elements, such as, for example, by two belts or two cables. Each
support means strand TA and TB can, however, also comprise only one belt or cable. The
load-bearing structure of these support means strands TA and TB is advantageously made
of steel, aramide or Vectran.

In the present example of embodiment the first drive puliey 13.A1 and the second drive
pulley 13.A2 are associated with the first support means strand TA, whilst the third drive
pulley 13.B1 and the fourth drive pulley 13.B2 are associated with the second support
means strand TB.

The motor M.A1 and the drive pulley 13.A1 for the lower lift cage K1 are arranged at a first



The notor M A1 and the drive pulley : or the Tower lift cage K1 are
arranged at a first 4 height. The notor M Bl and the drive pulley 13.B1,
simlarly for the lower lift cage K1, are arranged at a second hei ght. The
notor M AB2 and the drive pulleys 13. A2 and 13.62 for the upper lift cage
K2 are simlarly arranged at the second height. The second height lies
below the first height. This arrangenent i's advantageous, but not essential.
The lift system 10 can al so conprise four notors, wherein then an own notor
is associated with each drive tRul | ey or each end of the support neans

strands. Hdwéghtr The motorMdisanst alder©PUllefyé3cﬁe1s |sml9rlurfnrftbe tewer dig cpgg Kt hare an
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| east appr oxi.Jgmat el n | Lch, it he present exanpl e of

enbodi ment W'%‘glliﬁ{?%feo#Jr??Phén%hgfg%#sl@Q?' For reasons of clarity of the
drawi ng they are shown in Fig. 1A without horizontal spacing. The support
means strangs TA Bar I I ' regl on . 11
of " the 1 ondrreprar, Uit 358eRt 1Drniekiset 3w SbE Al pBRE Bts, tesdy o
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The lower lift cage K1 has in its lower cage region B1 a first fastening region 15.1 and a
second fastening region 15.11, which are arranged laterally at mutually opposite sides of
the lift cage K1.

The upper lift cage K2 has in its upper cage region a third fastening region 15.2 and a
fourth fastening region 15.22, which are aifranged at least approximately centrally and
which in the present example of embodiment virtually coincide at 15.2/15.22. For reasons
of clarity of the drawing they are shown in Fig. 1A without horizontal spacing.

The support means strands TA, TB are fixed at the lateral fastening regions 15.1, 15.11 of
the lower lift cage K1 and at the central fastening point 15.2/15.22 of the upper lift cage K2
in such a manner that each of the lift cages K1 and K2 is suspended at both support
means strands TA and TB. The lift cages K1 and K2 are suspended in a so-termed 1:1
suspension at the support means strands TA and TB, as is described in detail further
below. The first support means strand TA runs from the first fastening region 15.1 to the
lower lift cage K1, where it is fastened by its first end, upwardly and directly to the first
drive pulley 13.A1. From the latter, the first support means strand TA runs, for example
via the first deflecting roller 14.A1 and the second deflecting roller 14.A2, downwardly to
the upper counterweight deflecting roller 12.1. From the latter, the first drive means strand



| ower lift cage K1, where |f B '?_Mas | | , upwardly and

directly to the first drive pulley 13. Al. Fromthe latter, the first
support neans strand TA runs, for exanple via the first deflecting roller
14. A1 and the second deflecting roller 14. A2, downwardly to the upper
counterwei ght deflecting roller 12.1. Fromthe latter, the first drive neans
strand 5 TA runs upwardly, via the defleéting roller 14.A3, further to the
third drive pulley 13.A2 and fromthis directly to the central fastening
region 15.2/15.22 at the upper lift cage K2, where it is fastened by its
second end. TA hehsaga@indly Siidfher deflettingSrobdrraNAB, Titiew s thetnind diive pulley1B/A2 @ricond

o ve pul| g Smgirecl o s cehtel GEnoneoR daalh 2o LPREAIRCAGB 2R

runs downweif 3l fistened byits §esvgntilendef | ecting roller 14.81 to the upper
counterwei ght deflecting roller 12.1. Fromthe latter, the second drive
means strand TA runs upwardly, via the deflecting roller 14.82, further to
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Chaf £ 31, hllon13 2 4 ar) 47 dfesty o i esial fagigning povt 182 Th & o g geer It
vertically, cdgesk2.Wi th horizontal axes, as apparent fromFig. 3. A guide
device for the vertical guidance of the cages Kl and K2 in the lift shaft 11
conprises two stationary guide rails 19.-1 and 19.11, which extend

vertically phdfh QRO harkd Q%d@fTA bieTBIrks Ore%h@éw rdnlparafel afirecl2®! 1A8 fiper

thereto in a manner which is not illustrated. The guide device additionally
conpri ses geAuNerneightdeflegingrolier t2.hand avay Femdbisy. Two gui de bodi es, which
co-operate with the respective guide rails 19.1 and 19.11, are preferably

mounted in _vertically aligned arrangenent on both sides at each of the
cages K1 andigkiC shops é@}y@f@ introduction of force through the support means strands TAand TB

for the lift cage K1 takes place. Fig. 1D shows an alternative with respect thersto.

Figs. 1A, 2 and 3 show an advantageous arrangement of the drive pulleys 13.A1, 13.B1,
13.A2, 13.B2 in the uppermost region of the lift shaft 11. The drive pulleys 13. A1, 13.B1,
13.A2, 13.B2 are arranged vertically, i.e. with horizontal axes, as apparent from Fig. 3. A
guide device for the vertical guidance of the cages K1 and K2 in the lift shaft 11 comprises
two stationary guide rails 19.1 and 19.11, which extend vertically along opposite sides of
the lift shaft 11 and are fastened thereto in a manner which is not illustrated. The guide
device additionally comprises guide bodies, which are not illustrated. Two guide bodies,
which co-operate with the respective guide rails 19.1 and 19.11, are preferably mounted in
vertically aligned arrangement on both sides at each of the cages K1 and K2. The guide
bodies at a side of the cages K1, K2 are advantageously mounted at the largest possible
spacing in height. The guide rails 19.1 and 19.11 are arranged diagonally with respect to
the counterweight 12.

A further guide device with two guide rails 19.2, 19.22 is arranged in the region of the
narrow sides of the counterweight 12 and serves for guidance of the counterweight 12.

The first support means strand TA, going out from the first fastening point 15.1 at the lower
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bodi es at a side of the cages K, R are agvant ageously nmounted at the

| ar gest possible spacing in height. The guide rails 19.1 and 19. 11 are
arranged diagonally with respect to the counterweight 12. A further guide
device with two guide rails 19.2, 19.22 is arranged in the region of the
narrow si des of the counterweight 12 and serves for guidance of the
counterwei ght 12. The first support meansBstrand TA, goi ng out fromthe
first fastening point 15.1 at the lower 6 |ift cage K1, runs along the sane
side of the |ift shaft 11 as the guide rail 19.1. The second support neans
strand TB, dhiaagedii. rtin®@loangethe camedsitiaf dne if) sbeftrt! as thel guidetraie 1911owéhe
lift cage K I Ae- i : t i

ai | 10011, o pBof MbandBuaRT 1 oty o bl spbortlapleniy, dein 1301 9Al 6

f ast eni ng pddwerdift tBged KAnring Blohy thérsamesideeb the lftsyaftridgisahe gridg.ra18hdws a
second exanpl e of enbodi nent of the invention. This conprises al
constructional elenents described with respect to Figs. 1A 1B and 1C as
wel | as an FigldiCt shomalthel eainedower liftradge Ko bltewithethe tfasiening points tauppod t15dams

strands TA Wﬁr%&eﬁ%&or{?e“er guide the lift cages KI and K2 as well as

t he count er wei i ft system 10 according to Fig. 2 conprises for
this purpose a | ower counterweight deflecting roller 12.2 which is

suspended atg. te i_gh I [ .t . Legipn
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si des of t héettedduidsathe liK2agdh K1 and K2rdshwélicmt thaicogntpveight 13. 4 and t he ei ghth
fastening point 15.44 are, in the present exanple of enbodi ment, disposed

near those sides of the |ift shaft 11 at which the guide rails 19.1, 19.11
run. Al t er ngheViétl gysteinh @0 secendtiny tenig e2 ghimprisesstoe this purpmisatss lober 4ourtérweightr e

di sposed in the. upper f.egion of the Lift gcage K2. A i bl e, tensi oni

reans S, SeeleyRREF 424 WBBnd: stdbepped ot FRcfouPlenepaht T2 sfnal Sestedth:
the lower region B1 of the lower lift cage K1 are a fifth fastening region 15.3 and a sixth
fastening region 15.33, which virtually coincide at 15.3/15.33.

A seventh fastening point 15.4 and an eighth fastening point 15.44 are disposed laterally
at the lower region B2 of the upper lift cage K2 at opposite sides of the lift cage K2. The
seventh fastening point 15.4 and the eighth fastening point 15.44 are, in the present
example of embodiment, disposed near those sides of the lift shaft 11 at which the guide
rails 19.1, 19.11 run.

Alternatively, the seventh and eighth fastening points 15.4, 15.44 are disposed in the
upper region of the lift cage K2.

A flexible tensioning means SA, SB substantially consists of a first tensioning means
strand SA and a second tensioning means strand SB. Each of the tensioning means
strands SA and SB has a first end and a second end. Advantageously, each of the
tensioning means strands SA, SB is formed by two or more parallel tensioning means
elements, such as, for example, by two belts or two cables. Each tensioning means strand
SA, SB can, however, also comprise only one belt or cable. The load-bearing structure of
the tensioning means strands SA, SB is advantageously made of steel, aramide or
Vectran.



strand SA and a second tensi oni ng neans strand oB. Each of the tensioni ng

means strands SA and SB has a first end and a second end. Advant ageously,
each of the tensioning nmeans strands SA, SB is forned by two or nore
paral |l el tensioning neans elenents, such as, for exanple, by two belts or
two cabl es. Each tensioning neans strand _SA, SB can, however, al so conprise
only one belt or cable. The | oad-bearing dtructure of the t ensi oni ng neans
strands SA, SB is advantageously made of steel, aram de or Vectran. 7 The
first and second fastening regions 15.1, 15.11 as well as the fifth and
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regi on or | awmple bearon B2 of the cage K2. If the seventh and eighth
fastening regions 15.4, 15.44 are located in the | ower region B2 of the
cage K2, the advantage resides in the use of shorter tensioning neans

strands SA, AGllogdus argjimeersts \absot dpphynid the didhfduetbt seventh arebeightd fasierding tdgicht ar e

| ocated in i t hi [. and fouyrth fastening.reaqions 15.2 .22
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t ensi oni ng taye KZ, shel bdvahtagbGedided prthé ee bf sivirtet amsionimgngearsasiands SANSBTA and
two the seventh and eighth fastening regions 15.4, 15.44 are located in common with the third
and fourth fastening regions 15.2, 15.22 in the upper region of the cage K2 the advantage
resides in the simple construction of the cage K1. The force-introducing structure then

substantially consists of a simple beam.

Moreover, several deflecting rollers are arranged in the lower region of the lift shaft 11.
Two tensioning rollers 16.A1, 16.A2 for the first tensioning means strand TA and two
tensioning rollers 16.B1, 16.B2 for the second tensioning means strand TB are provided.
Moreover, two auxiliary rollers 17.A1 and 17.A2 for the first tensioning means strand TA as
well as two auxiliary rollers 17.B1, 17.B2 for the second tensioning means strand TB are
provided. In addition, a pre-tensioning arrangement 16 is provided.

The first tensioning means strand SA is fastened by its first end to the central fastening
region 15.3/15.33 of the lower lift cage K1 and runs from there around the tensioning
rollers 16.A1 and 16.A2 to the lower counterweight deflecting roller 12.2. From the lower
counterweight deflecting roller 12.2. the first tensioning means strand SA runs via the
deflecting rollers 17.A1 and 17.A2 to the seventh fastening region 15.4 at the upper lift
cage K2, where it is fastened by its second end.

The second tensioning means strand SB is fastened by its first end at the ¢central fastening



tensioning rollers 16. 81, 16.85 Tor tHe second tensioni ng nmeans strand TB

are provided. Moreover, tw auxiliary rollers 17. Al and 17. A2 for the first
tensioning neans strand TA as well as two auxiliary rollers 17.131, 17.82
for the second tensioning neans strand TB are provided. In addition, a
pre-tensioning arrangenent 16 is provided. The first tensioning neans strand
SAis fastened by its first end to the ceftral fasteni ng region 15.3/15.33
of the lower lift cage K1 and runs fromthere around the tensioning rollers
16. A1 and 16. A2 to the | ower counterweight deflecting roller 12.2. Fromthe
| oner  counregionel GBit15ASF blethei lnger Gt lcage KA. and runs fromstheneearounditivey tensianing
strand SA r 8 4 I | I h
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to the | owelk2,cdwne i isvasighed befts eecandendol | er 12. 2. Fromthe | ower

counterwei ght deflecting roller 12.2 the second tensioning neans strand SB

runs via the deflecting roller 17.81 and 17.82 to the eighth fastening
regi on 15. 4BigaB is lan emlprged|illdstrationyef FKR, 1BiHe vehich detail$ ase ehewin byhight sreseatond
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verti cal di%%f8ﬂ%pe'§f’§r?§aq3?g' pll?'rée l1t‘)1?'rst fastening region 15.1 and the second
fastening region 15.11 lie in the | ower cage region on opposite sides of
the lower Iift.cage K1, on opposite,.sides the first rtic entre
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that less friction and wear occur at the guide rails. Moreover, the occurrence of audible or
detectable knocks during travel is significantly reduced.

The fastening region 15.2/15.22 lies centrally at the upper cage region of the upper lift
cage K1, so that here, too, a central force introduction takes place (not recognisable in Fig.
3).

Fig. 3 additionally shows that at least three motors M.AB2, M.A1, M.B1 are provided for
driving the four drive pulleys 13.A, 13.A2, 13.B1, 13.B2. In an alternative arrangement,
which is not shown here, the lift system 10 additionally has a fourth motor which drives the
drive pulley 13.B2. Thus, in this alternative arrangement a motor is associated with each
drive pulley 13.A, 13.A2, 13.B1, 13.B2. By comparison with conventional lift systems in
which a motor is associated with each lift cage, up to two motors M.AB2, M.A1, M.B1 are
allocated to each cage K1, K2 in the illustrated example. Correspondingly, the individual
motor must generate up to half the amount of torque and can thus be designed to be
significantly smaller. The advantage of such an arrangement is an extremely flexible and
space-saving positioning of the motors in M.AB2, M.A1, M.B1 in the upper region of the lift
shaft 11.



The fastening region 15.2/15.22 lies centrally at the upper cage region of
the upper lift cage K1, so that here, too, a central force introduction

t akes place (not recognisable in Fig. 3). Fig. 3 additionally shows that at
| east three notors M AB2, M AL, M61 are provided for driving the four
drive pulleys 13. A 13. A2, 13.61, 13.62.9In an alternative arrangenent,
which is not shown here, the lift system 10 additionally has a fourth notor
which drives the drive pulley 13.62. Thus, in this alternative arrangenent
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rollers TA, TB above the lift cage K2 towards the projection of the upper counterweight deﬂectlng

roller 12.1. The advantage of this guidance running together at an inclination is the use of
smaller upper counterweight deflecting rollers 12.1.

Due to the fact that both 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 depending on the respective travel situation. if the cage K1 moves upwardly
at the speed v1 while the cage K2 is stationary then the counterweight 12 moves
downwardly at v3 = v1/2. [f the cage K2 moves downwardly at the speed v2 while the
cage K1 is stationary then the counterweight 12 moves upwardly at v3 = v2/2. If the cages
K1, K2 move at the same speed v1 = v2 towards one another then v3 is zero. If the cage
K1 and the cage K2 move downwardly at the same speed v1 = v2 then the counterweight
12 moves upwardly at v3 = v1 = v2,



14. A1, 14. A2, 14.131, a correspondingly inclined guidance of the support
nmeans strands TA, TB above the lift cage K2 towards the projection of the
upper counterwei ght deflecting roller 12.1. The advantage of this guidance
running together at an inclination is the use of snualler upper
counterwei ght deflecting rollers 12.1. Duegto the fact that both cages Ki,
K2 are connected by way of commobn support neans TA, TB with only one
counterwei ght 12 and due to the special formof 1.1 suspension of the cages

K1, K2 and pgtgnﬁgigéuspensi on of the counterweight 12, different speeds vi,
v2 and v3 Tesu ependi ng on the respective travel situation. If the cage

K1 noves upwardly at the speed vl while the cage K2 is stationary then the

counterwei ght 12, igv&em @8 rdly at v3 = v1/2. If the cage K2 noves
downwar dl y at theI sgeegl1 €2mv\w?l e the cage Kl is stationary then the

count erwei ght 12ajawesdftgpomfiely at v3 = v2/2. If the cages K1, K2 nove at

the sane speed vl.:3 ; one another then v3 is zero. |If the cage Kl
and the cage K2 %rno\l;%ﬁ(%gt\t%%%%) at the same speed vl = v2 then the

count erwei ght 12 camnes cgunienveight{i2v3 = vl = v2. 10 Patent claims 1. Lift
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| ower and upper @it meansefor drding K lower and yrpemiitiisages (K 1d K2y, wijch dive means and

upper lift cages - ' ive means are arranged in a shaft (11),
- and in the COW‘?{%@E"E@'%%?'{'&?T% in which the upper lift cage (K2) and

the lower lift ardis thecpmmantlificehiafty(1hoin avhichdtbp epgentift sagsf (K8hend thet lawer, lift
oL e R bl PP R T gl ses 2 First support
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 drive means comprise four drive pulleys (13.A1, 13.A2, 13.B1, 13.B2) which
are so arranged
- that the first drive pulley (13.A1) and the second drive puliey (13.A2) are
associated with the first support means strand (TA) and
- that the third drive pulley (13.B1) and the fourth drive pulley (13.B2) are
associated with the second support means strand (TB).

2. Lift systems (10) according to claim 1, characterised in that the lower lift cage (K1)
is suspended in balanced state at two separate mutuaily opposite fastening regions (15.1,
15.11), wherein the first end of the first support means strand (TA) is fixed to a first side
region (15.1) and wherein the first end of the second support means strand (TB) is fixed to
a second fastening region (15.11).

3. Lift system (10) according to claim 1 or 2, characterised in that the upper lift cage
(K2) is suspended in a common central upper fastening region (15.2, 15.22) at a second
end of the first support means strand (TA) and a second end of the second support means
strand (TB).

4, Lift system (10) according to claims 1, 2 or 3, characterised in that the drive means



a second support neans strand (TB) wth a first and a second end, wherein
the drive nmeans conprise four drive pulleys (13. A1, 13. A2, 13.131, 13.B2)
which are so arranged that the first drive pulley (13.Al) and the second
drive pulley (13.A2) are associated with the first support neans strand
(TA) and that the third drive pulley (13¢$81) and the fourth drive pulley
(13.62) are associated with the second support neans strand (TB). 2. Lift
systens (10) according to claiml, characterised in that the lower |ift cage
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characterised in that the drive neans a 11 conprise four notors, nanely one
not or per drive pulley (13. A1, 13.A2, 13.61, 13.62). 5. Lift system (10)

accordi ng gt ]9 clLai system 310y a&)orcndfgataeltam Bs elﬁhﬁ'hd:’tfetiémi in’éthet thiei mletlumﬁﬁﬂﬁp??site)
conpri se irst mptor, (MA or driving the first drive 13.Al), a
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not or (13.544‘@2}1( or driving the second drive pulley (13.A2) and the fourth
drive pulley (13.B2) by way of a common shaft. 6. Lift system (10)
according to claim3, characterised in that the nutually opposite fastening

regions (5.1, Likbsystemane) sdcorfseh tiaind 3| eM@acteAgR! inehbthe(rhatlhiobpidafte | over

lift shaft (K1).
fasténing regions {15.1, 15.11) are disposed in an upper cage region of the lower lift shaft

(K1).
8. Lift system (10) according to claim 3, 6 or 7, characterised in that the central
fastening region (15.2/15.22) is disposed in an upper cage region of the upper lift cage
(K2).
9. Lift system (10) according any one of the preceding claims, characterised in that

tensioning means (16, 16.A1, 16.A2, 16.B1, 16.B2, 17.A1, 17.A2, 17.B1, 17.B2, SA, SB)
are provided which exert downwardly directed tension forces on the lower lift cage (K1)
and on the upper lift cage (K2) and are connected with the counterweight (12) by way of
one or more lower counterweight deflecting rollers (12.2).

10. Lift system (10) according to claim 9, characterised in that the tensioning means
(16, 16.A1, 16.A2, 16.B1, 16.B2, 17.A1, 17.A2, 17.B1, 17.B2, SA, SB) comprise a biasing
means (16) with two tensioning rollers (16.A1, 16.A2) for a first tensioning means strand
(SA) and with a two further tensioning rollers (16.B1, 16.B2) for a second tensioning
means strand (SB).

1. Lift system (10) according to claim 10, characterised in that the tensioning means
strands (SA, SB) are formed from cables or beits.

12. Lift system (10) according to any one of the preceding claims, characterised in that
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7. Lift system (10) according to claim 3, characterised in that the nutually
opposite fastening regions (15.1, 15.11) are disposed in an upper cage
region of the lower lift shaft (Kl1). 8. Lift system (10) according to claim
3, 6 or 7, characterised in that the central fastening region (15.2/15.22)
is disposed in an upper cage region of thi upper lift cage (K2). 9. Lift
system (10) according any one of the prec aing clains, characterised in that
tensi oni ng means (16, 16. A1, 16.A2, 16.131, 16.B2, 17.Al, 17.A2, 17.131,
17.B2, SA, SB) are provided which exert dowmwardly directed tension forces
on t he | owdhe Biipporigagany stnands 4HA, BN aradormeddiom cablesereltsk2) and are
connected with the counterweight (12) by way of one or nore | ower
counterwei ght deflecting rollers (12.2). 10. Lift system (10) according to
claim9, characterised in that the tensioning neans (16, 16.Al, 16.A2,
16.B1, 16.B2, 17.A1, 17.A2, 17.131, 17.132, SA, SB) conprise a biasing
nmeans (16) with two tensioning rollers (16.Al, 16.A2) for a first tensioning
means strand (SA) and with a two further tensioning rollers (16.61, 16.82)
for a second tensioning neans strand (SB). 11. Lift system (10) according
to claim 10, characterised in that the tensioning neans strands (SA, SB)
are formed fromcables or belts. 12. Lift system (10) according to any one
of the preceding clains, characterised in that 12 the support neans strands
(TA, SA) are forned from cables or belts.




