1 Lift system The invention relates to a lift systemaccording to the
introductory part of claim1. Lift systens of this kind are known,
for exanple fromEP-1 329 412 Al. The |ift system descri bed there
conprises two |ift cages in a conmon lift shaft, each with a
respective drive and with only a common cogunterweight. It is

di sadvant ageous with this known system inter aila, that the drive or
the traction for the two Iift cages is not uniform This can have the
consequence {fpéystdar exanpl e, the support nmeans are non-uniformy

| oaded, which is not desirable. It is now the object of the invention
to propose a lift systemof the kind stated in the introduction by

which the di gaeinaaitonesiates td &6t Sjskne addordiftetoans inbuckirPbaleof claim 1.
According to the invention this object is fulfilled for the lift

system of the kind stated in the introduction by the features of the

I ndependent tiftesysteths dPitid$ kintexie deoval, dpnsampledirutn ECtRB2B41H At.h&he ilift tsystem

ol 2i o, - Fur t Rt e coRRh iR R cBesSi € B ity AR Br8R R Uz rospeste
in the foll odivegaridywitheoplyof canxmopt@mtenweighti t h ref erence to the
drawi ng, in which: Fig. 1Ashows a first exanple of enbodi nent of the

i nvention, fromthe side; Fi.g. 18shows the exanple of enbodi ment of
t he inventi ol i§ disasentagenyswith thigknown systeawinter gia, Ahahthe driveiogtheigction for the

two lift cages is not uniform. This can have the consequence that, for example, the
support means are non-uniformly foaded, which is not desirabie.

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;



Fig. 1Cshows the exanple of enbodinment of the invention illustrated
in Fig. 1A, in a section along the line B-B" in Fig. 1A, 2 Fig.
2shows a second exanpl e of enbodi ment of the invention, with
additional tensioning nmeans, in the sanme illustration as Fig. 1A, and
Fig. 3shows Fig. 1B with further details, in enlarged illustration.
The follow ng generally applies to the drawing and the further
description: The figures are not to be regarded as true to scale. The
same or simlar constructional elenents, or constructional elenents

with the samggar sim Lgswd Hnebdffexaflphe B Qﬁ%&‘ﬁﬁeﬂt%f dhd ir{vjer?}éﬁ,eﬁgt‘{"ia&&]tional
the sane reference nunerals. Statenents such as I’Iq:ht, eft, above,

bel ow refer to the red§soningdeans.dnfishame iHustratind asikd@'és andef | ect i ng
rollers and deflecting auxiliary rollers are illustrated in sections

n | endicular to_thejr axes of rotation bl ack circles.
generaily peléig. 3 e le:ows Fig. 1eé with ﬁ(irtﬁer dfetails. in enlargeg ?Ilustra%ion.
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 simiar 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 roliers and defiecting auxiliary rollers are illustrated in sections generally
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 paris 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 rolier.

- 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



Drive pulleys are i ['ustrated generally in sections perpendicular to
their axes of rotation as circular lines. Those parts or runs of
support neans strands or tensioning neans, strands, which are di sposed
bet ween one of the lift cages and an upper counterwei ght defl ecting
roller, are illustrated by lines different fromthose parts of the
support neans strands or tensioning meansgstrands which are di sposed
between the other lift cage K2 and the upper counterwei ght deflecting
roller. It is additionally i ndi cated for each run by a usual diameter
signature anp and 2 .wh there is

h ne aof e. nuner al he,
contar ned ar b ArboBRgett 121" 4 SRRl 28t Flkesuel T AdPler allShger et withgrore
support nmeanthastonamoter isralswttsb@nhdﬁgstmms tret team degunteosaightedeflectingirslier”. A
i ndi cat ed wh
concer ned. %Pfé%d%*‘?%q%‘ﬁa%@an s R1B Rl v o 4 SRR Ups 1 RRE KPR v2
alift systedd @Swd@fﬁierﬁguﬂtéwq@”%béhﬁl on. These are strongly
schematic side views or sections, on the basis of which the basic

el enents of the invention are expl ained. Alower lift cage K1 and an
upper |ift cB@e meansfor divingthedrp ii§ cagesareciisposediindthe sepergrgion 19pgeove the

the other i naglydorBmak 11 fthedAivé medds co%ﬁi@m&tﬁﬁhﬁﬁéﬁ{éh?fo@me Idwerlift cage K1
al so disposed in the [ift shaft 11. The counterweight 12 is suspended

at an upper %Qﬂﬁfeé*%%‘fﬁarffé‘ﬁ'@ﬁ?tf?@heSP%F"'FE?Q%% angerment 12.1 in a
so-termed 2:1 suspension. A roller arrangenent with nore than one

ol lor . A sPBelSpiIeRRGRAR] whEn i Gheorugh Wi it Bokf ifchgs 1, Siponiet o
speed of t hefirsiopetor MiAt arcleysecb @2 motor WeBanThemsiveseld. Pdfartdm B1 are synchronised
count er vel gh&orjea?vﬂéle‘é?éctr,rgﬁﬁ Vd:r eﬁg?:?rgnst'c;! ﬂ\re'f\(ét%t:%rmgf\gw?({dp y @%Ehist drive

are di sposed’ | iOnor “abbve the ACtu

The drive nepufisy tdAdhr rfbfesq:ond petord.Baisronpiad with a setend dsive pulfayf1.Bdage

| C1 and a second drive arrangenent for the upper lift cage 1(2. The
first drive arrangenment, which is associated with the lower |ift cage
K1, conpri s eEhessecPR Erivier@noNment. Wiieh s asercinter With e uppesiiift cage Kapeasmmsises

M AL and M BirireQurisy HﬁtHr(M‘ABQd Tﬁ& %rderﬁé’tBPMQ\Bﬂ iQ%ﬂﬁlédiHr Wafof a common shaft

eleCtromca”@m Q qD A¥1 flrst drive

pul | ey 13. AlWithghin é’EthaU'%t 6#\21\?1"8'? Pgﬂ*&ﬂfwﬁl %’Hew?tﬁ%es@c%ﬁd"%fﬁﬂ%fmm of

pul ' ey 13. 8lembodiment 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 sfrand 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
parallei 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 pulley 13.A1 and the second drive
puliey 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 second drive arrangement, which is associated with the upper lift
cage K2, conprises a third drive notor M A62. The third notor M AB2

is coupled by way of a conmon shaft with a third drive pulley 13. A2
and a fourth drive pulley 13.82, i.e. in this preferred form of

enbodi nent a comon notor M A82 for driving two drive pulleys 13. A2
and 13.82 is provided. However, two separé4te notors can al so be used
here. The new lift system 10 further conprises a flexible support

means TA, TB, which consists substantially of a first support neans
strand TA anhgights@&temeta dpBbrnd theairive pullesrd.BTBsimiany fouihpdower fitt aage K1, are
strands TA F!an£§u Sﬂ&??d%ﬂﬁﬁe@htf | FrRimAGMARS Ad %@Mﬂ% p%ﬁ%s_ljg A2 and 13.82 for

Advant ageous eac upport means stran

by two or m)ﬁhé Upﬁﬁfélﬂlcéﬂe Kﬁﬁﬁ)ﬁlm“ﬁfﬂaﬁfﬁméﬁéﬂ*éh@ second dgight | Th%ﬁ’recé&fhhfmfé fles
by two bel t Spdigw fh\é@iréiﬁélbﬁts ThiPdrFang BRBAYS acﬁ%ﬁt’&ﬁe&kr @&t%o?@ss@ﬂ@ai TB can,
however, al so conprise only one bélt or cable. The | oad-beari ng
structure of these support neans strands TA and TB i s advant ageously

made of steefthe fft aybidm a0 déacbrsamoniﬁﬁsé FeurPme®Rd) t wissraiRPinen odn own motor is

enbodi nent the first drive e second drive pul]e ,
13 A2 are. asEseraipd st e Rty o e SO ot e aEPaT Fiaate andy Fogver, i
the third dris eeseptﬁlrfmthdaeﬁédanacbrmhmcfimnaﬂnnd:wm/cmvaplm@ys ashoBidtedwath each

associ at ed th t p t

motor M B1 S FeE apikoR edieagabhe BIO0F; Rihabs, Mg to Sk B orees
cage K1, ar elrnfomhg\mjthatsumamsneﬂmmenqmm TBhe notor M AB2 and the
drive pulleys 13. A2 and 13.B2 for the upper lift cage K2 are

simlarly arranged at the second height. The second height |ies bel ow
the first hevemeverTinesney lithrRysiesnd0ioomptsesnsaevgerd geflediing radars, in the present
essential. Thgmblefd i rw&klgéﬂnﬁ%lfe@% %H Sg s@&ﬂ? Hbﬁ&trﬁ@ﬁﬂlem RS for tﬁgﬁl%teéuﬁ?ort

then an own notor IS associated w each drive or each
the support MeEHESTaed dAq thfnqcﬂﬁék?'émg rPi{er i14.Bd Jordhe |581=°n|dcﬁ”PP‘Pfé meass pleand 7B

uni f or m t r acind@oliitPdefRBtirgWoilc M4 W3, MIBb R theStwd SaPSdrEeshadtlaRdens An@ e,
of the support neans strand a in order to thus be able to introduce
the drive forces uniformy into the support neans strands TA, TB.

Mor eover, t hiheriewerl titf dage ¥t e id s Wbb@&gbﬁ\mrahrsdﬁst@ﬂigi rﬂgion 15. 1 and a

rollers, in the sent exa rst deflect

Gecond det | SELTIARBNTS SHa B 1 yicr b e Bus bl o ey Sofchie S of
a third def Itexlft cageddl | er 14.81 for the second support neans strand

TB and a fourth deflecting roller 14. A3, 14.82 for the two support
means strands TA and TB. The lower |ift cage KL has in its | ower cage
regi on Bl a Thpruppef it caasi K heedt ihunBr tagem tbaionsa Suddfastaging megien 12giaod a
15. 11, whi Cho@{neradlehi 38Gioh alt5e.«.r2a|th)6ha§re aHEdd Yt %anédptr@xlrﬁétgﬁsceﬂiralbhﬁwd

lift cage Kl. The uppér Tift cage 1(2 has I1nh Its upper ca I on
third fast e ip K %@ﬁerse@"w\ﬂofaemmewtw&yalhfrﬁowgrde@@’ié 19@2p For reasons

whi ch are arof giBQeof ik dkAASY theP BFCSHOWRTEEY. FERiHat hotizehE! é/izi%biﬁg in the
present exanple of enbodinent virtually coincide at 15.2/15.22. For

reasons of clarity of the drawing they are shown in Fig. 1A without
Iho[i zolnt ?I hasup@rt ridensstrapds TA, mtaaml ﬂsédftgﬂ@lla@at fa'dlﬁerﬁdti@rebioﬁgﬂgatﬁ feof
ateral fas | eqi : e [ e

at the cent 5%%‘19%5'{“5%9%8% ﬁégr# thfgeatfa}ga%wgfpo{rﬁmg&g&éz qfﬁf Q?&b@?‘f@@e K2
in such a mimeeh a nmnneathat eécht biethkiliftt cagag &d 46l Kdds dfspendedsatstmtindeshort
o o S iahs URARS T4 LADGE, e balll kT Koldre SOERIdY th £0SlichhE 1:1

are suspended I n a so-terned suspensi on a means
strands TA &HIPeTsion gt thessyppodrmerns $tﬁmd%tT Ai andf TR t arcis wcmlwd inhaetdil ugher

support nmeapgiowt rﬁ@d’rs-%ubbﬂ?ﬁméél%r@.tfa“@ Tl rﬁ§§ fr%ﬁ%ﬁ@ﬁr{sgﬁfsfeﬁgipqg%%ﬁﬁﬂ t@the

the lower |ift cage k where it is fastene end,
upwar dl y antPvef l"@é’?g‘i/ lowhere it isrfasteprd bitplinst end, rpwamly snchdiracti to the first

latter, thedfild glllef YBRA! tFrEMANE idttef, 3RS firkPsippBt mdaRs sEEAIRAGLNE, ForldXBmple
via the first deflecting roller 14.A1 and the second deflecting rolier 14.A2, downwardly to
the upper counterweight deflecting roller 12.1. From the latter, the first drive means strand



5 TA runs upmardly,'via the deflecting roller 14. A3, further to the
third drive pulley 13. A2 and fromthis directly to the centra
fastening region 15.2/15.22 at the upper |ift cage K2, where it is
fastened by its second end. The second support mnmeans strand TB runs
upwardly fromthe second fastening region 15.11 to the lower lift

cage K1 and directly to the second drive pulley 13.Bl1. Fromthe

| atter, the second support neans strand TA runs downwardly via the
fourth deflecting roller 14.81 to the upper counterwei ght defl ecting
roller 12.1. Thkramw uphardiyviadhe déMtnmpmtbe‘rdéldXﬁi fuetharetanise wird afice Juley WBL92 and

upwar dl y, { t urth

drive pull eyﬁi'gli}gﬁg?écg?f rﬁggr\%?lﬁ%sﬁa%{ep e t%mf é{?ﬁgﬁégk%a"{ag?é' cé"hF F% where
poi nt 15. 2/ 1%isXdastenedttydtsisppend éndf t cage K2. The two support neans
strands TA and TB respectively run par allel directly to the upper
counterwei ght deflecting roller 12.1 and away fromthis. Fig. 1C )
shows how t h&he peqopd seppashmeanyg strand 1B resgipwandly fapp'dets fastening ragion
TA and TB fof5§& {h'eflsw&amecdﬁé Rﬁkﬁédfpécﬁg?o tH! &coﬁ@dﬁd&ome@ﬁs B1. From the

alternative vvlth respect thereto. Fi show anh
advant ageous!ag@y ﬁ‘ﬁ@@ﬁ%ﬂtS“BPm? W@a%ﬁﬁtﬂﬁéd PN rwagowyamjy via theggurthdgfiggting roller
13.B2 in t hewapaf me&ippéraﬁm@nﬁérgﬁtfaef@duﬁg reiBefd 1. 1ﬂ?ron'T m@ |§ltférvme REEdraeRive

13. A, 13.81, vertlc

o7 i zont al | dEa SER TATHBR BTG, Ve g denisingblhs thap alinetlo thpgourn anve
vertical guipldlege3.BR ahd &romapie slirkdtlyan theli2niral fasuening pdintsiisad15.32Lat the upper lift
conpri ses two, stlétl onary guide rails 19.1 and 19.11, which extend
vertically a‘f@ng Opposite sides of the lift shaft 11 and are fastened
thereto in a manner which is not illustrated. The gui de device

addi tional | y¢ L | r X

gui de bodi es t{nuﬁﬁo g%gﬁi?%bt Wressgé‘g?’? tmﬁ hgﬂégélrdg%‘]ﬁg tiyf@upper
and 19. 11, a¢®n§§ﬂ%ﬂl@ﬁd§ﬂ%ﬂﬂhﬁ)mﬂ§ret21ﬁnd/%\ﬂwfmtfuﬁ aI i gned arr angement

on both sides at each of the cages K./ and K2. The gui de bodies at a
side of the cages K1, K2 are advantageously nounted at the |argest
possi bl e spad@ni§ shewsdioyre inraduchon giforcaitirguanghe syppertmeans stiards TA and TB
arranged di agpmalitt Yagd KNiakespiasd. £ig. 1snoneWnlaReMBia Withlrds dpe‘bt i‘hefét&er

gui de device with two guide rails 19.2, 19.22 is arrange

regi on of the narrow sides of the count erwei ght 12 and serves for

gui dance of Fife 180arkndAghoghdn ddRantafeduislidrrangerertbf twam&eqduméyg 13bet, 13.81,

oot rear AT el BT A Selend S8 oo
15.11 at t hetd. AgB8.82 dre acapgged\Vierticaln s e avitniprizbrdalseere, ai apparenf frohdrig. 3. A
1t cage N OUGBHEVEE gt e forlil budsheb betls dned 1 SRERS i BE yf LR Wﬁpﬁm
upper cage rtegistationary guide railsolls? and 88.dhdwhisteertensl iticati eldngrepposise sidae of

invention. Thi ﬁftgemm 5@@ aﬁé #asﬁﬁéhswel-a%é o #lanfe gm&t rﬁ?ﬂﬁéﬂa‘?&d W Suide

respect to Figs as an ad evi ce

order to betdceé«cetaﬂeh@raﬂv pw@pwﬁwqe ‘??é!i’ﬁswbltﬂﬂ AFRRot Tkstiolad.T Swaraidecbodies,

better gui devHidheed-dgetaté aitR hesbspattvelqidderildVed h 2R 107, 478 BRIFGENIR Wdhted in
12. 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 12.2, 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



! o
The lift system 10 according to Fig. 2 conprises for this purpose a
| ower counterwei ght deflecting roller 12.2 which is suspended at the
counterwei ght 12. Centrally disposed at the |ower region 81 of the
lower lift cage Kli 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 eightt6fastening point 15.44 are
di sposed laterally at the | ower region 82 of the upper lift cage K2
at opposite sides of the |ift cage 1<2. The seventh fastening point
15. 4 and t he liticgbe IK1{ agtsealomytheosante 4i8e 44 tiaer 4t slhait t has [the gaide raik adm eThe

of enbodi nen i

whi ch the gwts %ﬂrd a%{aﬁé&.ﬁ@%ﬁg TE)J@ %lﬁﬂsif" F%?rha CF)@/d ?%%Eeg ngi}{]%rﬁgﬁ 1Aﬁ&the
ei ght h f ast ergwey lifh ohget K1, 18nsdalonp3he same eidaptt[beﬁédhafh‘l’ta@hagptde raibtfl. th

of the lift cage K2. A flexible tensioning nmeans SA, SB substantially
consists of a first tensioning nmeans strand SA and a second

t ensi oni ng mE&hdCHhpunthespmedawer Ifrcagn K1t i ith thefgstening poistsr thatiandskS.11 in
and SB has atfd ugpkr 843 ragin.2 second end. Advantageously, each of the
tensi oni ng nmeans strands SA, SB is fornmed by two or nore parallel

tensi oni ng neans el enents, such as, for exanple, by two belts or two

cabl es. Each Figerssinsng Weﬁrﬁpﬁ\df Sﬁmbo@ﬁleﬁﬁ@f theowettbn. at rﬁ@ compnses all

conprise only one belt or cable | i str tur

t ensi oni ng rré&'?%mgtﬂnaﬁa@mgﬁs ‘gﬁ"‘”%ela %%585‘33 4{] % o?”‘gfige?s well as an
aran de or Vedditicaal dev?ceThe:rtﬂerrtetbemd;ghtmctheistﬁmmﬁeﬂeaig stragdMA abd.TB and to
15.11 as wel ni.ng reaion 3, 15.33

are | ocated %ﬁ@%ghmgtﬁé ff%q%@ﬂﬁah regl (%%%hh i @51151(1 or each

on a |ower region 61 or upper region of the cage K1. If the first and

second fasteppp ‘ﬂft ggé@ N dcRotin rgll% Fﬁ% fE&né %‘é@tfcﬁqhig rbug;ﬁge 4B Er Ecﬁﬂ’te?\pelght

of the cage N vant age er sup
means str andgeﬁPA“nQT wllen 12.2 mbichiis sespandedsalidbm qounterweighhip. r@gﬁ‘tﬁi’i dmoaed at

15.11 are | ogatigWer r@gi@ﬁmtm tomth@cégefkhawfﬁﬁ Hstbnfnasrbﬁeh 8.3 and a sixth
regions 15.3, 15,33 1n the the cage N

advant age r e LasIREINg;'egipM 45.33, ﬁ’ﬁﬁ,\@r o YPQI’(‘:‘%"?%?? 15\‘3/151%3 cage Kl The

force-introducing structure then consists substantially of a sinple

onaei ght b1 AdPud AT R e D8l ar Sghth Fastping hoiiCH A reidgpasd lateraly
| ocat ed ei t hetthe iowepmegion B2 of the upperitt caggiknt @ppddite sitieg ef thedifiavage K2. The

respectively_j n i I r.region B2 of cage

[ Fhe: sevenhreafloreBRaRe Pt Bhy X SlonhCRb B melt 4076 8 iy dieCppesent
in the | ower examyioaf @rbaslimeiicdispaged Kear thtse sidbsaod tirplift stexfti Ueat whicht the guide
use of shortpa{,st1§@s1é)w Rg neans strands SA, SB. If the seventh and
eighth fastening regions 15 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 kﬁ@nﬁ%@”itﬁgﬁvéﬁtﬁ' Qﬁﬁe:bﬁlhtfﬁﬁeﬁh@%ﬁtsc@@ﬁt"IS‘QH'&‘?@ d¥boddfin the

cage Kl1. The force-introducing structure then substantially consists
of a sinple BRASATEIHMYUMNAI cagB¥er al deflecting rollers are arranged
in the lower region of the lift shaft 11. Two tensioning rollers
16. A1, 16. A2, f he first tensigoni ns, strand TA and two . .
t ensi oni ng rélfféé‘rb ‘Bgsipaing {peans #&ré?ﬁgg%@i@ﬁﬁﬁ consiRts BBFn%SWQﬁ'Q"'“Q means
strand TB ar strgndd34 ded.a S4noed\tersjoningomaans strand YSB, olHaeh of the #hsianifly means
17. A2 for th T |l t
aui L ary rofacs Spy Sl Seifadd AR 3 o B Aoy sropagige
TB are provi #agloning meads sirands SApSB-is otgied iyrigoarrmasrgqraeailel tedsiosing means
provided. T i i

BEmEAts Such 88SbANRBITEAD ik 8lo3Rbes. EAIHEAAGHIRY mbbrs strand

first end to the centra |ng region 1
lift cage K1SANnB sam&onevan alsrceanpiise @l ona dek engrdblemi The load-bearing sBugtdre of

and 16. AZ 1 O endiGMRy nfe2HBtstahed GAl SE8fd ildnfigebtly MadtZofstedll QMM or

Vectran,



region 15.31' 15. 33 'of the lower lift cage KL and runs fromthere
around the tensioning rollers 16.B1 and 16.B2 to the | ower

count erwei ght deflecting roller 12.2. Fromthe | ower counterwei ght
deflecting roller 12.2 the second tensioning neans strand SB runs via
the deflecting roller 17.B1 and 17.82 to the eighth fastening region
15.44 at the upper lift cage K2, where it7is fastened by its second
end. Fig. 3 is an enlarged illustration of Fig. 1B, in which details
are shown which are not apparent or not clearly apparent in Fig. 1C.

Il | ustrated arefirst andosecend fdsteningaegionsst5. U,eibt 1 icad welkawt the fifih ane skth, fastening
second verti r h@‘n '

and a secondFeglé)lr1 tgﬁgtgl ?sd?%a%ﬁlg% glncé ﬁf%él?ﬁ eg?g?ﬁ(ﬁ# %éééa%@q(‘t%each
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Patent clainms 1.Lift system (10) with a lower lift cage (K1), an

upper lift cage (K2) a conmmon counterweight (12), a support neans

(TA, TB) for supporting the | ower and upper lift cages (1<1, K2),

drive nmeans for driving the |lower and upper lift cages (1<l1, 1<2),

whi ch drive nmeans are arranged in a shaft (11), “and in the
common |ift shaft (11) in which the upper8lift cage (1<2) and the

|l ower |ift cage (1<1) vertically nove independently of one another,
wher eby the support neans (TA, TB) conprises a first support mneans
strand (TA) woioh t.3/1698 dinbe lowsediirmdged anddruas Sreoothéres atppod thenteasigning

strand (TB) méA 1851 4l 16988 tPths 7R LoditElweight deflecting roller 12.2. From the lower
counterweight deflecting roller 12.2 the second tensioning means strand SB runs via the
deflecting roller 17.B1 and 17.B2 to the eighth fastening region 15.44 at the upper lift cage
K2, where it is fastened by its second end.

Fig. 3 is an enlarged illustration of Fig. 1B, in which details are shown which are not
apparent or not clearly apparent in Fig. 1C. llustrated are, in paiticular, a first vertical
centre plane E1, a second vertical centre plane E2, 2 first vertical diagonal plane D1 and a
second vertical diagonal plane D2,

The first fastening region 15.1 and the second fastening region 15.11 lie in the lower cage
region on opposite sides of the lower lift cage K1, on opposite sides of the first vertical
centre plane E1 and on opposite sides of the second vertical centre plane E2, in order to
ensure a substantially centrally symmetrical, i.e. balanced, force introduction into the fift
cage K1 (not recognisable in Fig. 3). This balanced force introduction has the advantage
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 teast three motors MAB2, M.A1, M.B1 are provided for
driving the four drive pulleys 13.A, 13.A2, 13.B1, 13.B2. in an aiternative arrangement,
which is not shown here, the lift system 10 additionally has a fourth motor which dﬁves 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 conventiona! lift systems in
which a motor is associated with each lift cage, up to two motors M.AB2, MA1, 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 flexibie and
space-saving positioning of the motors in M.AB2, M.A1, M.B1 in the upper region of the lift
shaft 11.



wherein -the drive, means conprise four drive pulleys (13.Al1, 13. A2,
1331., 13.82) which are so arranged that the first drive pulley

(13. A1) and the second drive pulley (13.A2) are associated with the
first support nmeans strand (TA) and that the third drive pulley
(13.B1) and the fourth drive pulley (13.82) are associated with the
second support neans strand (TB), characterised in that at |east the
first drive pulley (13.Al1) and the third drive pulley (13.Bl)
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of the firdJegigupidbe iift hadtnl resultsibereflowy. and a second end of the second

support neans strand (TB). 4. Lift system (10) according to clains

1, 2 or 3, characterised in that the drive neans 11
Thanks to the small dimensions of the drive pulleys 13.A, 13.A2, 13.1, 13 these drive

pulleys can, in addition, be arranged at an inclination with respect to the centre plane E2.
In the iflustrated exampie the drive pulleys 13.A1, 13.B1 are disposed at an inciination
relative to one another and enable, in co-operation with the associated deflecting rollers
14.A1, 14.A2, 14.B1, a correspondingly inclined guidance of the support means strands
TA, TB above the lift cage K2 towards the projection of the upper counterweight deflecting
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 fravel 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. If 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.



conprise four notors, nanely one notor per drive pulley (13.A1,

13. A2, 13.B1, 13.B2). 5.Lift system (10) according to claim1l1, 2 or
3, characterised in that the drive neans conprise a first notor
(MA1l) for driving the first drive pulley (13.Al), a second notor
(M81) for driving the third drive pullgy (1321) and a third notor

(13.AB2) for driving the second drive pulley (13.A2) and the fourth
drive pulley P%—Q—i@—f‘—@@&gby way of a common shaft. 6.Lift system (10)

according to claim3, characterised in that the nutually opposite
fasteni ng regi ons;; 41) are disposed in a | ower cage region
(B1l) of the 9bweruﬁ$gé?:géﬁm Kl1). 7.Lift system (10) according to
clai m 3, charact ef[o4Bdifadq ¢fdb t he nutual |y opposite fastening
regions (15.1, 15gildpbedifteags @Rpsed in an upper cage region of the

7 ehar act e rsed T RRAEHEBER TS Fabe ni no region (16, 2/ 15, 22) i s
di sposed in an uppgirrerhgeansd fihor) BF supredingipe oWl g upRRydft pagey (K19K2) 1 ¢
system (10) accorgivhethedRyoPaRingfihd BRerRh@ 0at FocagbaKTEK2)Chiaitodive Friead
'n that _ are arrangad in a shaft (11),
- and in the common lift shaft (11) in which the upper [ift cage (K2) and the lower lift
cage (K1) vertically move independently of one ancther,
whereby .
the suppert 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 pulley (13.A2) are
associated with the first suppert means strand (TA) and
- that the third drive pulley (13.B1) and the fourth drive pul!ey (13.B2) are
associated with the second support means strand (TB), '-
characterised in that at least the first drive pulley (13.A1) and the third drive pulley (13.B1)

 rotating in vertical planes are inclined relative to one another, wherein the inclination of one of
the vertical planes is about a vertical axis orthogonal fo an axis of rofation of one of the drive pulleys.

2. Lift systems (10) according to claim 1, characterised in that the lower lift cage KN
Is suspended in balanced state at two separate mutually opposite fastening regions (15.1,
15.11), wherein the first end of the first support means strand (TA) is fixed to a first
fastening 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 tage
(K2) Js 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, characierised in that the drive means



tensi oni ng nmeans (16, 16.Al1, 16.A2, 16.Bl1, 16.B2, 17.A1, 17.A2,

17.B1, 1722, 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 countermebght (12) by way of one or
nore | ower counterweight deflecting rollers (12.2). 10.Lift system
(10) according to claim9, characterlsed in that the tensioning neans

(16, 16. Al, %@m@%sf@n@r rﬁ&tor(si%n%\; oh tWO ér7drfeg g(%ﬁl é’lr%sﬁ% %%‘ 13S§)

conpri se a biasing neans Pensi oh
16. A2) for a first tensioning nmeans strand (SA) and with a tvvo

further tensigoni ng[ftrsgétbﬁr(ﬁo)(élc@o@%g t%}aﬁzh i%FSach%%@?igecﬁ mﬁbﬂﬁé egve means
means strand S accor to any

ste
precedi ng cl é?rﬁﬁ“sec%zﬂf%é?%?r é@&ﬂ fﬁ"’tdlﬁ"é‘t’g t“l‘f‘ef@hﬁﬁ‘é?r PU?}%a{ﬂ% Aéi raaﬁ%@nd motor
(TA, TB) aremhenmed dfitingieeadplr@sried plirl {$3.81) and a third motor (13.AB2) for driving the

second drive pulley (13.A2) and the fourth drive pulley (13.B2) by way of a common shaft.

8. Lift system (10} according to claim 3, characterised in that the mutually opposite
fastening regions (15.1, 15.11) are disposed in a lower cage region (B1) of the lower [ift

cage (K1). .

7. Lift system (10) according to ctaim 3, characterised in that the mutually opposite
fastening regions (15.1, 15.11) are disposed in an upper cage region of the lower lift cage
(K1).

B. 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 rofiers (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 (16.81, 16.B2) for a second tensioning
means strand (SB).

11, Lift system (10) according to any one of the preceding claims, characterised in that .

the support means strands (TA, TB) are formed from cables or belts.



