1 Lift with two Iift cages di sposed one above the other in a lift shaft The
i nvention relates to a lift with at least two |lift cages which are disposed
one above the other and are vertically novable in a shaft. This invention
is defined in the introductory part of Hhe i ndependent patent claim A lift
consists of at least one |ift cage which'is vertically novable in a shaft
and receives passengers in order to nove these to a desired storey of a
building. In order to be able to exercise this task the Iift usually has at
| east one of t he LifsMidviwelifticpges disponedone ahoue tha-otheqin pdiftshadt rol i ers,
traction elenments, a counterweight and a respective pair of rails for

gui dance of a I|ft cage and a counterweight. In that case the drive produces

the power Yhegoventign F@ateﬁ taadiffovith Qif'eQﬁﬁéN$H§§%é¥@°fb?@sf€$ﬂoseﬂ QNE FEoYS e
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indirectly drives a drive pulley disposed in friction contact with a
tracti on etasiefibe ingpeendeatpatemt cllilerent can be a belt or a cable. It serves
for suspending as well as conveying a lift cage and a counterweight, which
are both suspended in such a manner that the gravitational forces thereof
act in opp‘béﬁ tcensgists «f tat rashpom it cage whightis yartisalynBavablerfea sBafyRpd fgeeives
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substantially "reduces. dition, due t reater contact force of the
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el enment is l'ecting rol'l ers. Optimumutilisation of the shaft

vol une ha§@%\°eloﬁéﬂ'@§§9¢lgn%P@ﬁl—'ﬂ*tﬁﬁ%ﬁ@é inlift construction. Particularly
in high-rise buildings with a high degree of utilisation of the building the
nost efficient possible managenent of the passenger traffic for a given
shaft vol urdhatsasethsedrivgquerces Hd Rowstsirequited dorcizanspert o8 HieRpsaegsFsPiegenfy an
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for larger lift c secon fy concepts whi ch enabl e verti cal
nmovenent diflvéé\ﬂeﬁ'@\fe waafp@mﬁﬂ iniff @tloclag@%aqt withna teagtien elements tTI'Wi traction

| east two ﬂ%@ént%ﬂ% Qhélf@ﬁ&@at%‘elt%g%g fér%sﬁé%ﬁﬁ éé‘wElhﬁs 28Ry PR It dageknown

fromEP 1 033. Eac cage has an own an own count er wei ght .
The dri veandas goanteavaigid, whigh are bsth we@@sioﬁos@heﬁ tnamaen thahhe grawtational

counterveighis @bfeof! &2 in opposite direction along the traction element. The resulting
gravitational force which has to be overcome by the drive correspondingly substantially
reduces. In addition, due to the greater contact force of the traction element with the drive
pulley a greater drive moment can be transmitted from the drive pulley to the traction
element. The traction element is guided by deflecting rollers.

Optimum utilisation of the shaft volume has ever increasing significance in lift construction.
Particulariy in high-rise buildings with a high degree of utilisation of the building the most
efficient possible management of the passenger traffic for a given shaft volume is to be
sought. This objective can be achieved firstly by an optimum space-saving arrangement
of the lift components, which creates room for larger lift cages, and secondly by Ilift

concepts which enable vertical movement of several independent lift cages in one shaft.

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

driving or holding cables. The axes of the drive pulleys of the drives are perpendicular to



suspended near first or second shaft walls in each instance bel ow t he

associ ated drive at driving or holding cables. The axes of the drive
pul l eys of the drives are perpendicular to 2 first and second shaft walls.
The two i ndependently novable |ift cages,guarantee a high transport
performance. The positioning of the drives in the shaft near first or second
walls makes a separate engi ne roomredundant and enabl es a space-savi ng
conpact arrangenent of the drive elenents in the shaft head. The ob*ect of
Lhe. pr esedtst A0 GREPEHST Walks LTHe KO PHERSSVENHEOMER IS SABR itraniep h

conponent grah&fort ;b@fdrmbhe@athérpu@mmg @rfthé aw\mrsah the $HafCraegf Firdt Br Sedodnlitwabaf t .
The above-nenti oned o@g}eectl ve is fulfi I ﬁé}tthe i nvention in accordance
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t he i nventgr@RAgélasntalf thee@dle didvRehts §d theaaes hedii ch are di sposed one above the
other, in a s%aft whi ch cages are vertically novabl e and each have an own

drive, an own countervvei ght and an own traction neans, wherein these drives

are fixedTha objg6t beaheNpeEeithtveR@int idea@diultRers ifprode nmenafraﬁg@ﬁerwn@f i ve
is fixed to a first shaft wall and a further drive |I$1 fi xed to an opposite
I

second shé?Pf”PR&?rItsB?Edh%&?mc"ﬂﬁ?vﬁmepb@'ﬁe"ﬁﬁé"fﬂﬁgﬁé nBUtSEF At 1east one
first deflecting pulley is assom ated with one drive and is positioned on a
second or first shaft wall pposite this drive, tcr
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t he count e waiigldpepyent daient c@hl ecting roller to the drive pulley and from
there to the | |ft cage. Advantageously a first deflecting roller is
associated with each of the two drives. The advantage of the lift according

to the 'n\’t%@tllfpﬁcdo?&héj% thd) ﬂvlaﬁucﬁpas@amésﬂmo Bt 2068 "RAh Gre tdiposéd ¥aS N
t he shaft head near first and second shaft walls. I'n addltlon the traction

means is, 3PAVE e ehahde aoshafthavhishieages are vertealy monable acRASh: ye| AN PWR age,

led in spgge- a?%ﬁ‘godmém%fghi E\H&T‘aﬁ f&s@nftrdcﬁén mr,g VHeFBinttRede@ives aRtkeahaf t
si de between drive d first deflecting in an otherw se unutilised
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the first Jdefth&chieds rf&b& % an%b@éﬁeagéi%H& ls¥aft @va‘ilra@féltéééﬂ HERad Sedst oRE dave ded
by the drive pulley and the first deflecting roller above the |ift cage

that the tPulRtiedstans firddeeding pelRyeis asspeates wWith oRe dgvaAad fsrpsttigned on
a second or first shaft wall, which is opposite this drive, above the counterweight

associated with this drive. The traction means is led from the counterweight over the
deflecting roller to the drive pulley and from there to the lift cage. Advantageously a first

deflecting roller is associated with each of the two drives.

The advantage of the lift according to the invention resides in the space-saving
arrangement of the drives in the shaft head near first and second shaft walls. In addition,
the traction means is, in the change of the sides in the shaft head above the lift cage, led
in space-saving manner from the first shaft side to the second shaft side between drive
and first deflecting roller in an otherwise unutilised space. Finally, the counterweight can

be suspended in simple manner below the first deflecting roller.

Advantageously, a traction means is so guided by the drive pulley and the first deflecting
roller above the lift cage that the traction means forms an acute angle with third and fourth
shaft walls. This angle is as a rule not greater than 20°. Advantageously, the lift cage is
guided by cage guide rails and the counterweight is positionable between cage guide rails
and third and fourth shaft walls.



shaft walls. This angle is as a rule not greater than 200. Advantageously,
the lift cage is gquided by cage guide rails and the counterweight is
positi onabl e between cage guide rails and third and fourth shaft walls. 3
The advantage of this enbodi nent of the invention resides in the

space-savi ng arrangenent of the count er vei ghts in the shaft between the
cage guide rails and third and fourth shaft walls. Advantageously at | east
one lift cage is suspended in bl ock-and-tackle manner. The |ift cage is in
that case Shfspsiyaeigoe nobitije kemhedimgek|od thenifwentign Jegidesl ianthet spacge-saving
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a first fixing point via second and third deflecting rollers. The |ift cage
i s usual | yfoyts gesftiwalls. n upper or |ower bl ock-and-tackle manner. The
traction neans is, for exanple, led in | ower block-and- tackle manner from
the drive pulley Iaterally of the lift cage dowmwardly to the second
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is in that alSﬁf@eéoﬁg o]; Fi&msltlg}?walls to the first fixing point.

The advantage of this embodiment of the invention is that thanks to the suspension of the
lift cage in block-and-tackle manner smaller traction moments are sufficient for operation of
the lift and correspondingly smaller and more economical drives are usable. [f further
advantage resides in the space-saving change of side of the traction means between first
and second shaft walls from the drive pulley to the first fixing point via a second and third
deflecting roller in an otherwise unutilised space laterally of and below the lift cage.

Advantageously the lift has fourth deflecting rollers at which the counterweight is
suspended in block-and-tackle manner. The traction means is in that case led from the
first deflecting roller downwardly to the fourth deflecting rolier and from there back up to a

second fixing point of the traction means.

The advantage of this embodiment of the invention is that thanks to the suspension of the
counterweight in block-and-tackle manner smaller traction moments are sufficient for
operation of the lift and correspondingly smaller and more economical drives are usable.



first deflecting roller dowwardly to the fourth deflecting roller and from
there back up to a second fixing point of the traction neans. The advant age
of this enbodi nent of the invention is that thanks to the suspension of the
counterwei ght in bl ock-and-tackle manner ,smaller traction nonents are
sufficient for operation of the lift ané correspondi ngly smaller and nore
econom cal drives are usable. 4 Advantageously the fixing points associ at ed
with a traction nmeans |lie on the sane side of the associated |ift cage The
advant age Vapiaogoeshn B fhine PApts (3380GIHGS Mth Griraclien maans Yeandhs sapeside of
nmount i ng ohe aB&ycidtéxiifiBageoi Nnts of the traction means. Already just the
physical proximty of the two fixing points of the traction neans
facilitates nmounting of the sane for the engineer. In addition, thanks to

the i nt egreid sdvaffagk s thivanmibodintteht Bmh@tlﬁvénﬂo@faumnﬁwahupuénenmnh@m 13
i ndividual  parts of the |lift can be reduced. Advantageously the traction

means is a8 pointaafdhe .trecmn eansy Alradwiust theppitysisa! Rieximaty of Bgdwo ffixingy |

second, t hidigls 3ngheltRiibm nahs %‘dmtétss rRuhfigsofané sbmedér&ﬁ@eﬂgmé@r QRSN W t h
the drive pul ey and deflecting rollers at only one side of the belt, and

the belt it5anfisitaele ‘”E?@tr%@@rpftt%t‘"ﬂ’rf!w RAUMtS W"%W%‘PPE@?N@“W&P‘ ipdividyalg |t s

fiXxing poigyrs drendft &aosd eabibad |y free of twi sting. The advantage of this
enbodi ment is the sinple use of belts with a surface structured at one

side, such as ribs, teeth or wedges. Since the guidance of the traction

means takeﬁdvaﬁ{a@fé@uww ﬁaétioﬁlmaarfsr Re aén thuéH isngmdwbplaﬁ@en@ pliltg RISt 1 n
t he sane sense by the drlvewjo and the deflecting rollers is possible.

Engagenent et fre sagandc thirdi B’P”Bﬁ@ﬂ@‘?ttﬂ’@ foferstand iadispespdiin egrdagtiyth the

defl ecti ngyrhgl pfiey dndl &é?et:ﬁ@' rcmasss hbbAiyWrieholE divihe tdehd affé th@%ehaé tgu,oeaout
its longitudinal axis. has two di nensi ons transversel t he

traction RAWeRR therfirive, Pé‘”eh ﬂver ﬁgfiecanmgiww% fing P@ntattpxb@ebeaaf@"éi'iESnt
and a seco&qwgh,q%nm on with a relatively narrow extent. This nmeans that the
belt occupies substantially nore space in the |ift shaft transversely to
its traction direction in its first dinmension than in its second dinension.

In the casghdhafatayk ditks e%!:lo‘éﬁﬁ&ﬁ i9fhetdi@piRalsk dfrbettbev.tﬁ%rﬁa%e%ﬁu&tneedbﬁl t

occupi es mni mum space in the shaft area, since the first w de di nension of

t he belt j@ne side, such as ribs, teeth or wedges. Since the guidance of the traction means takes
place substantially free of twisting, guidance of the belt in the same sense by the drive
pulley and the deflecting rollers is possible. Engagement of the structuring at one side in
the drive pulleys and the deflecting rollers is thereby possible without twisting of the belt
about its longitudinal axis. The belt has two dimensions transversely to the traction
direction, i.e. a first dimension with a relatively wide extent and a second dimension with a
relatively narrow extent. This means that the belt occupies substantially more space in the
lift shaft transversely to its traction direction in its first dimension than in its second
dimension. In the case of twist-free guidance of the belt in the same sense the belt
occupies minimum space in the shaft area, since the first wide dimension of the belt is
parallel to first or second shaft walls and only the short second dimension is disposed in
the shaft area perpendicularly to the first or second shaft walls. For that reason this
arrangement of the lift with a twist-free guidance of the belt is particularly space-saving.
Moreover, the belts, with a substantially twist-free guidance, are exposed to lower friction
forces and transverse forces and have a longer service life. The lift is thereby alsc more

maintenance-friendly.

Advantageously the drives are disposed in the region of the shaft head. In that case the
drives are fastened at different levels so that the guidance of the traction means above the



parallel to first or second shaft walls and only the short second di nension
is disposed in the shaft area perpendicularly to the first or second shaft
wal I's. For that reason this arrangenent of the |ift with a twist-free

gui dance of the belt is particularly spa%e-savi ng. Moreover, the belts,
with a substantially tw st-free gui dance, are exposed to |lower friction
forces and transverse forces and have a longer service life. The |ift is

t hereby al so nore maintenance-friendly. Advant ous rP’iF_Ee drives are

di sposed i it $39€ eMURH BFvVe H@'egﬂ&ﬁta”k@éac'atﬁﬂ f‘f~°ﬁ %%t%‘@ takgisi RIS feecof
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associ at edatfove of belevtes tiishvElold RlesporRiingNe ind RadtiOR @sbaml oRafiirdtahd skedmlliftand a
second drive and its associated first deflecting roller at a second |evel

di sposed %A96AEe gridpepbiya dilterentisyel$.evel . Correspondingly, the traction
means of a first and second |ift cage are guided at two different |evels.
The advantage of this enbodi nent of the invention resides in the

space- savi Htf 2dVAdAgRninisr ernheAidenl @ BRdNYERYERT 4BRELT i'P stheq8PIEcIAVIng

rollers. MirfRReRlent &f tﬁ@ rat.béspénd‘ a¥Rciated. st déﬂ@ét?h‘gtroﬂiér@e Mogsth@antenfict-frbe
tracti on means above the g_ i S guarant ee Advant ageousl| y the drives

are di sposiéd cPMactfees: é@idahceb?“f‘ﬁ achiparheansAPovRifs it FAaee SHRR0IEEd. ar e
fastened at the sane | evel. The advantage of this enbodi nent of the
invention resides in the space-savin arrangenent of the drives

associ at ed*$¥antagegesly g‘t,etqu’{ﬁs PER fighaseq iy Hiegroiop 6f Hﬁér‘éﬁcﬁeﬁér“’h?{e'"tth‘aed%‘f?éf t
head, whergh¥aslefEdathEsATB Wkl Of shaft head height is obstructed. Moreover,
a confl ict-free, i.e. contact-free, guidance of the traction neans above the
lift cage is guaranteed. Advantageously, first and second drives are fixed

on a coNMDThdeREntAhd esMatit VahYodi@RRh of Ofhet elidny 86siiss fihx@@ Qpadd-saving
respective beam The advantage of this enbodi ment of the invention resjdes

in the sinfrangemeskpiine dekep andharseciaiag fiigt dafleelifigeriare adiacemdo @Pp ReSthPhINt he
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t he shaft doors consi st
a conflict-free, i.e. contact free, guidance of the traction means above the lift cage is

guaranteed.

Advantageously, first and second drives are fixed on a common beam. Alternatively, each

of the drives is fixed on a respective beam.

The advantage of this embodiment of the invention resides in the simple, flexible and

space-saving arrangement of the drives in the shaft head.

Advantageously the lift has shaft doors and cage doors, wherein the shaft doors consist of
two sliding elements and the cage doors of more than two sliding elements.

The advantage of this embodiment of the invention is that sufficient space is created in
order to position the counterweight of a lift cage in the vicinity of first or second shaft walls
between the guide rails of the lift cage and third or fourth shaft walls.

The co-operation of the above-described elements of the invention, the positioning of the
at least two drives, the deflecting rollers and the counterweights and the substantially twist-
free guidance of the traction means resulting therefrom, particularly in the case of belts,



two sliding elenents and the cage doors of nore than two sliding el enents.
The advantage of this enbodinent of the invention is that sufficient space
is created in order to position the counterweight of a lift cage in the
vicinity of first or second shaft walls etween the guide rails of the [ift
cage and third or fourth shaft walls. The co-operation of the

above-descri bed el enents of the invention, the positioning of the at |east

two drives, the deflecting rollers and the counterwej ghts and the
subst ant i aQ‘I"?S tawP%'PPaGftr%f@ceﬁﬁ&'aﬂc@dof‘e‘f%eﬁsﬁc‘{eﬂbﬁ'eﬂﬁ ndraraament 1f the lift

t her ef rom chagdrienty inthe it éhdfhe case of belts, 6 gives a conpact
space-saving and neverthel ess very flexible arrangenent of the lift

components in the lift shaft. The invention is clarified and described in

nor e det ai *rhé rhvtehﬁon’ *) blaw.erwam d@é@fﬁea% dre RIRPH RNMollgkiHg dyadMaRttes b
whi ch: Fig. shows a side view of an arrangenent accordi ng to the invention

of alift Wﬁd'ff\%t g drawpgg§eld WRIGH drives, two drive pulleys, two traction
nmeans and several deflecting rollers; Fig. 2 shows a plan view of an
arrangenent accordlngtothelnventlon of alift with two lift_ cag

drives, twbigdli SROVLA PidG yiew %?”tfl“éﬁf‘ﬂpﬁ‘ﬁ”hiféﬁéd'%@ the Jnvealioniela @bwstmgvo ift

rollers; Fig. 3ca<dya,wfm@ dﬁoéserr%l@nvel steyd, &Wo Afachibn aﬁé@@g&weévéacwfrébﬂ@ to
the invention of lift cages, two drives, which are

positioned in fFQ'Jﬁ’tS of the cage gw de rails, two drive puIIeys, t wo
traction neans, several deflecting rollers, two count erwei ght s, two
counterwei ght guide rails, a four-part cage door and a door at shaft
side: Fig. F@ 3nhehewsa Blgnaisu elanarsangement @cfwémngatoftaﬁgé/ﬁ@mn fafc%mwmqu'tﬁt t he

invention of a Lidds twh tdhvéé"wa'éroe%ﬂ@?s tk%ré&nbﬂ@ﬁeadﬁéﬁdﬂ's@xfé?alﬁ%ﬂ'e&t’ir%”ed
each in front of and behind'the cage guide rails, two drive pulleys, two

tracti on nmeans, '¥eferal deflecting rollers, two counterweights, two
counterwei ght guide rails, a four-part cage door and a door at the shaft

side; Fig. 5 shows a schematic side view of an arrangenment according to the
i nventi on bB- & shaws a schematic plan view of an arrangement according to the invention of a lift

with two lift cages, two drives, which are positioned in front of the cage guide rails,
two drive pulleys, two traction means, several deflecting rollers, two
counterweights, two counterweight guide rails, a four-part cage door and a door at
the shaft side;

Fig. 4 shows a schematic plan view of an arrangement according to the invention of a lift
with two lift cages, two drives, which are positioned each in front of and behind the
cage guide rails, two drive pulleys, two traction means, several deflecting rollers,
two counterweights, two counterweight guide rails, a four-part cage door and a

door at the shaft side;

Fig. 5 shows a schematic side view of an arrangement according to the invention of a lift
with two lift cages, which are each suspended as a lower block-and-tackle or upper
block-and-tackle, two drives, two drive pulleys, two traction means, several

deflecting rollers, two counterweights and two counterweight guide rails;

Fig. 8 shows a schematic side view of an arrangement according to the invention of a lift
with two lift cages, which are each suspended as an upper block-and-tackle, two
drives, two drive pulleys, two traction means, several deflecting rollers, two
counterweights and two counterweight guide rails;



with two |ift cages, which are each suspended as a | ower bl ock-and-tackle or
upper bl ock-and-tackle, two drives, two drive pulleys, two traction neans,
several deflecting rollers, two counterwei ghts and two count erwei ght guide
rails; Fig. 6 shows a schematic side view of an arrangenent according to the
invention of alift wth tw lift cages, which are each suspended as an
upper bl ock-and-tackle, two drives, two drive pulleys, two traction neans,
several deflecting rollers, two counterweights and two counterwei ght guide
rails; 7 Fig. 7 shows a schematic side view of an arrangenent according to
the invent Fn70khdvd & kthethitlt did@vibividr ab a@@BgembhiCitcardingstepe rilesticat ofta it t op

1:1 and at the bottom, | oner bl ock- t two. d
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and two counter mb@agdwkcée tﬁnﬁi |d$ive§nld.ro|:ldgvef Spmbwfstm sr@bmmtm@anfsl drvariapw Of
an arrangenent rding to the invention of a t cages,
Whi ch ar o SuspeHBAFIR MRS, fespoauTerRah R e OaH T BRSIE Dudials: and

bl ock-and-tackl e, two drives, two drive pulleys, two traction neans, several

deflecting_rollers, two counterwei ghts and two count efwe ui de ralls
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own drive Al, Adith anawgé@waiah%re aappedstesithy topf 1: PBAd anLieRitomhs\Elbivee al
di recti on. The drives Al 03| tioned i r]gt he shaft _head above the
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second shaft w/abéf&caﬁ%rdn%smmmm.gﬁmlm cobatwaight guideabildiavi ng  shaft
doors. In that case the drives , A2 are disposed at two different |evels

so that the two traction nmeans Z1, Z2, at which the Iift cages Al, A2 are

suspended, Fgruﬂasff 84 2fshow @Nit foE bit 18861 twaNft BEgEEWIEE e¥ER Aol arrw.uahvmntﬁez:t
Wth know edge of the inventj on nurrerous gosm bilities of_fixin hg%drl ves

A, A2 in BAGaresRgYableindepgndentiyot ene tn vereal Sugehan. cHig %[I"Eg"‘ér Afe the

two drivesphlitiord idtthd BRaft ﬁéﬁ@ ab&¥ethe I-Fthdzéige‘éaﬁ It@éw.clnay rwtf[r§ mme@urﬁ@bb/aff or
reasons of space, since a side view of drives which then lie

one behi nd“efie bhsBist apd gecangishattvalls §®WPF‘F Suieally OHBQ\%\‘?e?haﬂ walls net BRIRE ew

of Figure 4nhsih@usisalh Mt SA@ORBHves Al N2 Sl digiostl at tvd aeht RIABLE that®e
only the already mentioned fixing of the drives Al, A2 at different |evels,
but al so a'wq ypﬁ@noqneans Z1, Z2, at which the lift cages A1, A2 are suspended, are free of

conflict and can be guided without mutual contact.

With knowledge of the invention numerous possibilities of fixing the drives A1, A2 in the
shaft are open to the expert. The expert can also arrange the two drives A1, A2 at the
same level. This variant is not shown purely for reasons of space, since a side view of the
drives A1, A2, which then iie one behind the other, has restricted significance. However,
the plan view of Figure 4 shows an arrangement of the drives A1, A2 which enables not
only the aiready mentioned fixing of the drives A1, A2 at different levels, but also a fixing of
the drives at the same level. This arrangement is primarily of advantage when the space
conditions in the shaft head are particularly tight. Moreover, a conflict-free guidance of the
traction means 21, Z2 is also guaranteed in this variant.

Advantageously the drives A1, A2 are each mounted on a respective beam, whereby
substantial freedoms in the orientation of the drives A1, A2 are given. |n a further
advantageous variant the drives A1, A2 are mounted at the same beam, namely an upper
drive A1 on the upper side of the beam and a lower drive A2 on the lower side of the
beam. This arrangement of the drives A1, A2 is very compact and has the advantage of

obstructing as little space as possible in the shaft head.



the drives at the sane level. This arrangenent is primarily of advantage
when the space conditions in the shaft head are particularly tight.
Moreover, a conflict-free guidance of the traction nmeans Z1, Z2 is al so
guaranteed in this variant. Advantageously the drives Al, A2 are each
nounted on a respective beam whereby substantial freedons in the
orientation of the drives Al, A2 are given. In a further advantageous
variant the drives Al, A2 are nounted at the same beam nanely an upper
drive Al on the upper side of the beamand a |ower drive A2 on the | ower
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means havemstiplgneablass ase aaabloy rTé‘eoVaC&Pﬁrﬁ‘%F@S '?ﬁVBr%@nd¢Wé sfgeh Wire st afamke 1,
Z2 is confgguged in Figure 1 as a bl ock-and-tackle, wherein not only at

| east one |lift cage, but also at | east one counterwei ght are suspended in
bl ock-and- tackle nmanner. The traction nmeans Z1, Z2 is so led froma first

fixing poifife ¥3dtionlRBarL7d 75 8E LhKlig Uéﬁ' |ﬂ9:|@l9rb”f agr"aabloélégn& bﬁkle' hb&irdHbtded

in substantially tw st-free manner by several deflecting | ers 2a, 2Db,
3a, 3b, 4aPnhptlesy onsyifteacpeiyt ales atirastiens/eoyptanveightarg, SUEPWdeﬂihféb'PP%éW on

means Z1, g2yjkdrihet "ethe GaSHorSRehRiz] IBMsdol b b 4 XisRaxiRGbbint 132, 131338 al o
the first deflecting roller 2a, 2b that the respective counterweight

associ at edsegiops fisiag point fligac ethas it I%awé%wewbata ially twintfreednarger By spypral
bl ock-and- §&afeklify HReES, 2d N, tsba!t‘at l4BN5ATBRNS ek asthe dF.béJ?u@yt1%nﬁl§ fromthe

first fixing point 13a, 13b along a first or second sha downwar dl y
to the roller 3a, 3b, loops around this frominside to outside at an angle

of The traction means Z1, Z2 is in that case so led from a first fixing point 13a, 13b to the first
deflecting roller 2a, 2b that the respective counterweight associated with each lift cage is
suspended at the rollers 3a, 3b in block-and-tackle manner. The traction means Z1, Z2
thus extends from the first fixing point 13a, 13b along a first or second shaft wall
downwardly to the roller 3a, 3b, loops around this from inside to outside at an angle of
approximately 180° and leads further along a first or second shaft wall upwardly to the first
deflecting roller 2a, 2b. This first deflecting roller 2a, 2b lies opposite the associated drive
pulley 1a, 1b in the vicinity of second or first shaft walls. In the present form of
embodiment the first deflecting roller 2a, 2b is a component of a deflecting module which is
connected with the drive module by way of rigid bar-shaped rods and forms a
subassembly therewith. The advantage of this form of embodiment resides in the
reduction in the number of components and the simple assembly connected therewith. In
addition, the driving and deflecting modules can be displaced longitudinally of the
connecting rods so that a flexible length adaptation of the subassembly to the actual
dimensions of the shaft is possible. A further advantage resides in the modular
construction of the subassembly, which permits favourable maintenance or replacement
thereof.



approximately 1800 and | eads further along a first or second shaft wall
upwardly to the first deflecting roller 2a, 2b. This first deflecting
roller 2a, 2b lies opposite the associated drive pulley la, Ibin the
vicinity of second or first shaft walls. gln the present formof enbodi ment
the first deflecting roller 2a, 2b is a conponent of a deflecting nodul e
which is connected with the drive nodule by way of rigid bar-shaped r ods
and fornmns
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the third deflecting roller 5a, 5b. Finally, the traction neans Z1, Z2

after looping around the third deflecting roller 5a, 5b frominside to
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It is apparent from Figures 2 to 4 that the two axes, formed from the drives A1, A2 and the
deflecting rollers 2a, 2b, are disposed at an acute angle to third and fourth shaft walls.
The third and fourth shaft walls are those mutually opposite walls in the shaft which have
at least one shaft door 8. It is thus achieved that the associated counterweights 12a, 12b,
which are suspended at the first fixing point 13a, 13b and the first deflecting roller 2a, 2b in
block-and-tackle manner, are positioned between the cage guide rails 10 of the lift cages
7a, 7b as well as third and fourth shaft walls. The advantage of such an arrangement of
the drive A1, A2 and the deflecting roller 2a, 2b resides in the space-saving and simple
positioning of the counterweights 12a, 12b. The counterweights 12a, 12b are in that case
guided by counterweight guide rails 11a, 11b.

Moreover, the axis, formed by the two deflecting rollers 5a, 5b and 4a, 4b, at which the lift
cage 7a, 7b is suspended lies near the cage guide rails 10. Moments which are
transmitted by the suspension forces from the traction means Z1, Z2 via the lift cages 73,
7b to the cage guide rails 10 are thereby kept small.

Figures 3 and 4 show two variants of the previously described form of embodiment of the



It is apparent fromFigures 2 to 4 that the two axes, forned fromthe drives
Al, A2 and the deflecting rollers 2a, 2b, are disposed at an acute angle to
third and fourth shaft walls. The third and fourth shaft walls are those
mutual |y opposite walls in the shaft whi have at |east one shaft door 8.
It is thus achieved that the associ ated unt erwei ghts 12a, 12b, which are
suspended at the first fixing point 13a, 13b and the first deflecting roller
2a, 2b in block-and-tackl e manner, are positioned between the cage gui de

rails 10 drvantien| i thateagedhe suspension axgeitermes irom the deflecting FairrsstmsP and | s.
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thanks to % S@RGpBhing of the cage doors 9 the sliding elements thereof protrude into the shaft

space and occupy to a certain extent an otherwise unusable shaft space. If the cage door
9 does not consist, as usual, of two sliding elements, but of at least four sliding elements
which are telescopically retractable and extensible, less shaft space is occupied during the
opening process of the cage doors 8. Thanks to the shorter sliding elements these sliding
elements project, when the cage door 9 is open, less far into the shaft room and thus keep
more space free for the counterweights 12a, 12b or other objects in the shaft, such as

electric installations, sensors, safety equipment or terminal boxes.

The expert has available, in accordance with invention, various possibilities for suspending
the lift cages 7a, 7b. A suspension variant is optimum depending on the respective space
availability in the shaft head, shaft pit or between storeys.

Figures 5 and 6 show an arrangement with two lift cages 7a, 7b suspended in block-and-
tackle manner. In Figure 5 the upper lift cage 7a is suspended as upper block-and-tackle
and lift cage 7b as lower block-and-tackle. This suspension variant is primarily
advantageous when a minimum approach between the lift cages is desired, if, for
example, the storey spacings are small. According to Figure 6 the two lift cages 7a, 7b are



arrangenment of the cage door 9. In normal operation of the lift the lift
cages 7a, 7b are, at a storey stop, flush with the storey and the cage
doors 9 are opened together with the shaft doors 8 so as to enable transfer
of passengers fromthe storey to the Iif% cages 7a, 7b. On opening of the
cage doors 9 the sliding elenents thereof protrude into the shaft space and
occupy to a certain extent an otherw se unusable shaft space. If the cage
door 9 does not consi st, dln elenents but of at |east
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manner. In Figure 5 the upper lift cage 7a is suspended as upper

bl ock-and-tackle and Iift cage 7b as | ower bl ock-and-tackle. This
suspension variant is primarily advantageous when a m ni mum approach
between the lift cages is desired, if, for exanple, the storey spacings are
small. According to Figure 6 the two |lift cages 7a, 7b are 11 suspended as
upper bl ock-and-tackles. This variant is of advantage when the space
conditions in the shaft pit are tight. In addition, in both exanples the
upper lift cage 7a with upper bl ock-and-tackle cannot be forced by the
traction nmeans Z1, Z2 into the shaft head. Figures 7 and 8 show a
suspension with a 1:1 suspension of the upper |ift cage 7a. The lower lift
cage 7b is, according to the invention, suspended in bl ock-and-tackle
manner. Dependi ng on the respective space conditions in the lift shaft the
|l ower |ift cage 7b can be suspended as an upper bl ock-and-tackle or a | ower
bl ock-and-tackle. 12 d ains



1. Lift with at least two Iift cages (7a, 7b) which are di sposed one above
the other, in a shaft, which cages are vertically novabl e and each have an
own drive (A, A2), an owmn counterweight (12a, 12b) and an own traction
means (Z1, Z2), wherein these drives (Al ,, A2) are fixed in the region of
the shaft head in such a manner that one 5rive (Al') is fixed at a first
shaft wall and a further drive (A2) is fixed an opposite second shaft wall
and each EFve at | east one drive pulley (la, 1b), characterised in that at
| east one P13 deflecting roller (2a, 2b) is associated with one drive
(Al, A2) and is positioned on a second or first shaft wall, mhich i's

opposite this drjve (A A2 above t he count er associ at ed

with this 8ri veLtt)ﬁ't,h aﬁ\%a,st 'é(‘%‘?d it Gages { #?e%)r‘é@'?h V&ﬁ%ﬁ?dﬁoﬁ aby R‘)ﬁsotqeéd O om

Ej he coulnltﬁraﬂe\{gtuw c(a@éa,arelaéilcﬂwaﬂoﬁdm ged E@a-t hag: arﬁ)bbvﬁrdrl&aqm,Zha B owne
rive pulle a, . an romthere to t

accor d:ong ¢ r‘é(?'ﬁ%tlien@hgﬁ?@&r@r‘?%%" ?rﬁctﬂq,pa@eansr @bé@? ‘Q’/éer?'f‘rtg?ged%rf"leékﬁ ng

rol | er (2ap2) 2BJixédinahé AicH GfdhavsihdTt Gaein eficH & enanner Hai madvél Ame)‘nxecﬁat Lift

accordi ng i i char acterise at at | east

t n ne of th recedi cl ai ns,
O ng 8 8t Mah ey Sna DEAREEIEE O ffkeian sabbsrs secan sayl wall 'S S oo
the first mfel mbaslganerdﬂvleq;runé;ma 21, @ﬁ@&t@ertsbe ih ithdt aﬁmt (o8, f.réib:)eﬂb&&rg t he
tractlon é% ngan acuteégc%évmthth% nd fourt atf
wal | s. 4. ‘?ft(2 Q)r]ﬁlaﬁﬁmﬂ"ﬁe WA Ang drive 4 Lt ara"gdy PPRIPNER 07 ASeY %f firgt 5
nost 200 ﬁwafthfalll WEIERisliopPodie &Y dane m An)e 3bo0s ablé nBualedldBht (12a, 12b)
characterised in thﬁ{J the lift

C ui ded _hy _cage ide rails
(10) “ana. (aecane WRLRSA0S gt Bdoand fbre EacBadnestiad 22D ddions e
gui de rai | sountddveighd(10B] T2b) 30er tfh@lueﬂbct&babne_r\c@é |2) tdtheldrive pafigyordi g 4ridany
one of the &H@Eﬁdln% qlalns hg&acterlsed in that afirst lift cage (7a,
7b) is susf e tythg 18 Ja98 (7R t'Rékl e manner. 7. Lift according to claim6,
characterised in that the lift cage (7a, 7b) is suspended in
bl ock- and-t ackl e nanngr at second deflectln%?rollers P and third
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bet ween t hzb)Gy s cidtdd with édoh, of 1 tvddhives (A1.183%. fixing point (13a, 13b) via
second deflectlng rollers (4a, 4b) and thlrd deflecting rollers 13 (5a,

5b) .
3. Lift according to any one of the preceding claims, characterised in that at least one

traction means (Z1, Z2) is so guided by the drive pulley (1a, 1b) and the first deflecting
roller (2a, 2b) above the lift cage (7a, 7b) that the traction means (Z1, Z2) forms an acute
angle with third and fourth shaft walls.

4, Lift according to claim 3, characterised in that the angie is at most 20°.

5. Lift according to any one of the preceding claims, characterised in that the lift cage
(7a, 7b) is guided by cage guide rails (10) and that the counterweight (12a, 12b) is
positionable between cage guide rails (10) and third and fourth shaft walls.

6. Lift according to any one of the preceding claims, characterised in that a first lift
cage (7a, 7b) is suspended in block-and-tackle manner.

7. Lift according to claim 6, characterised in that the lift cage (7a, 7b) is suspended in
block-and-tackle manner at second deflecting rollers (4a, 4b) and third deflecting rollers
(5a, 5b} and that the traction means (21, Z2) is led between the drive pulley (1a, 1b) and a
first fixing point (13a, 13b) via second deflecting rollers (4a, 4b) and third deflecting roliers



8. Lift according to any one of the preceding clains, characterised in that
the counterweight (10) is suspended in bl ock-and-tackle manner at a fourth
deflecting roller (3a, 3b), wherein the traction nmeans (Z1, Z2) is led from
the first deflecting roller (2a, 2b) ﬁgwardly to the fourth deflecting
roller (3a, 3b) and fromthere back up t0"a second fixing point (14a, 14b)
of the traction neans (Z1, Z2). 9. Lift according to any one of the

precedi ng clains, characterised in that the associated fixing points (13a,
13, 14a, 1%b)bpf a traction means (Z1, Z2) lie on the sane side of the lift
cage (7a, 7b). 10. Lift according to any one of the preceding cl ai ns,
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def | ect i ngidecnfites ¥t ¢age (7ap7blda, 3b, 4a, 4b, 5a, 5b) and its fixing points
(13a, 13b, 14a, 14b) to be substantially free of tw sting. 15. Lift
according to any one of the preceding clains, characterised in that th

e
drives (A AzL)ft aseerding foastonmok the Presgihe GAIME nehasagiefiseqda dhat {ialragtiant he

dri ves (Amed)z8i2 doRstenasicat sho éteatadsalaable 14 16 Lift according to
any one of t e prece clarnms, characterised in that the drives (A, A2)

are located in the region of the shaft head, wherein the drives (A, A2) are
11. Lift according to any one of claims 1 to 9, characterised in that the traction means

(Z1, Z2) is a belt.

12. Lift according to claim 11, characterised in that the traction means (Z1, Z2) is a

belt structured at one side.

13. Lift according to claim 11 or 12, characterised in that the traction means (21, 22} is
a cogged belt, ribbed belt or V-belt.

14. Lift according to any one of the preceding claims, characterised in that the belt is
guided by the drive pulley {(1a, 1b) and at least first deflecting rollers (2a, 2b}, second
deflecting rollers (4a, 4b), third deflecting rollers (5a, 5b) and fourth deflecting rollers (3a,
3b), and is disposed in contact with the drive pulley (1a, 1b) and deflecting rollers (2a, 2b,
3a, 3b, 4a, 4b, 5a, 5b) only at one side of the belt and that the belt is guided between the
drive pulley (1a, 1b), the deflecting rollers (2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b) and its fixing
points {(13a, 13b, 14a, 14b) to be substantially free of twisting.

15. Lift according to any one of the preceding claims, characterised in that the drives
(A1, A2) are disposed in the region of the shaft head, wherein the drives (A1, A2) are
fastened at different levels.



fastened at the same level. 17. Lift according to any one of the preceding
clains, characterised in that the drives (A, A2) are positioned on the
same beam 18. Lift according to any one of the preceding clains,
characterised in that the drives Aﬁ are each positioned on a
respective beam 19. Lift accordlng to any one of the preceding clains,
characterised in that the |lift has shaft doors (8) and a cage door (9)
wherein the shaft doors (8) consist of two sliding elenents and the cage
door (9) consists of nore than two sliding elenments. 20. Lift according to

any one ofqgt he | s&%lﬁg t&'aﬁ\_b Bhe o@heeraf@ta@dmg'seralm@ th?’éctérBSd li fHat tHer@R@s (72,
7b) are guided by c de rails (10 wherein the two drive nodul es and

the two a(ééoé?h?@d'O&éﬁde'ét‘ihﬁdeﬁ@ﬂlﬂfe@eé‘%ﬂéﬁ heagd. M\e@'m é@éew%‘\%l% e the

connect i ngadibm& Afihe LR fR@e quide rails (10). 21. Lift according to any one
of the preceding clains, characterised in that the Iift cages (7a, 7b) are
gui ded by cage guide rails (10), wherein the two drive nodules and the two

associ at edyzdef |L‘ﬁ’%bd&ﬂd|ﬁ@‘i‘é’%ﬁ§ oﬁ@fbh the BreB&uihd)BlafRdTRhefdferRbd i fhat HEREL NY
line of the cage guide rails (10).
(A1, A2) are positioned on the same beam.

18. Lift according to any one of the preceding claims, characterised in that the drives

(A1, A2) are each positioned on a respective beam.

19. Lift according to any one of the preceding claims, characterised in that the lift has
shaft doors (8) and a cage door (9), wherein the shaft doors (8) consist of two sliding

elements and the cage door (9) consists of more than two sliding elements.

20. Lift according to any one of the preceding claims, characterised in that the lift
cages (7a, 7b) are guided by cage guide rails (10), wherein the two drive modules and the
two associated deflecting modules each lie on a respective side of the connecting line of

the cage guide rails (10).

21. Lift according to any one of the preceding claims, characterised in that the lift
cages (7a, 7b) are guided by cage guide rails (10), wherein the two drive modules and the
two associated deflecting modules each lie on the same side of the connecting line of the

cage guide rails (10).



