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 ails, that the drive or
the traction for the two lift cages is not uniform This can have the

consequence Ufa_s,ysté,ﬁr exanpl e, the support means 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

whi ch the di gaéineaitagesates td &6t §iskn® adordittttoalid inRbductr P bare of 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
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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;
ltis disadvantageouls with this known system, inter alia, that the drive or the traction 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. 18shows the exanple of enbodinment of the invention illustrated
in Fig. 1A seen fromA-A in Fig. 1A, Fig. 1Cshows the exanple of
enbodi nent 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 nent of the invention, with additional tensioning nmeans, in the
sane illustration as Fig. 1A; and Fig. 3spows Fig. 1B with further
details, in enlarged illustration. The followi ng generally applies to
the drawi ng and the further description:

Fig. 2

Fig. 3

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

shows Fig. 1B with further details, in eniarged iliustration.

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



The figures are not 'to be regarded as true to scale. The sane or
simlar constructional elenents, or constructional elenents with the
sane or simlar function, are provided in all figures wth the sane
ref erence nunerals. Statenents such as right, |eft, above, bel ow
refer to the respective arrangenent in the figures. Deflecting

rollers and deflecting auxiliary rollers gre illustrated in sections
general ly perpendicular to their axes of rotation as black circles.
Drive pulleys are illustrated general ly in sections perpendicular to
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pulley 13.A1. The second motor M.B1 is coupled with a second drive pulley 13.B1.

The second drive arrangement, which is associated with the upper lift cage K2, comprises
a third 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 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 lift shaft 11. The counterwei ght 12 is suspended at an upper
counterwei ght deflecting 3 roller arrangenent 12.1 in a so-terned

2:1 suspension. Aroller arrangenment with nore than one roller is

al so to be understood by the term "counterwei ght deflecting roller".

A speed of the lower |ift cage 1(1 is indicated by vl, a speed of the
upper lift cage K2 by v2 and a speed of t#e counterweight 12 by v3.
Drive neans for driving the two lift cages are di sposed in the upper
region or above the actual lift shaft 11. The drive means conprise a
first arrangksiatt Themotdid.Bbaad theidrive paltpy 1861, similarly forthehaved lift vage K1, are
arrangenent bisht G el
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second suppdhé¢ lithegedist r and TB.

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 éfranged at least approximately centrally and
which in the present example of embodiment virtuaily coincide at 15.2/15.22. For reasons
of clarity of the drawing they are shown in Fig. 1A without horizontat 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
fower lift cage K1, where it is fastened by its first end, upwardly and directly to the first
drive pulley 13.A1. From the iatter, the first support means strand TA runs, for example
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



4 height. The m)tor' M Bl1 and the drive pulley 13.B1, simlarly for

the lower |ift cage K1, are arranged at a second hei ght. The notor

M AB2 and the drive pulleys 13. A2 and 13.B2 for the upper lift cage

K2 are simlarly arranged at the second hei ght. The second hei ght

lies below the first height. This arrangenment is advantageous, but

not essential. The lift system 10 can al sé conprise four notors,
wherein then an own notor is associated with each drive pulley or

each end of the support nmeans strands. However, it is essential for
the desired TAirdrarupwardyG viadie téfrttirmyvoldami 4043, uethpritoltiey thir degspdient 842 and
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15. 2/ 15. 22 ofounigaveigi deflecting raflaigt2. Kand awapfeam hissanner t hat each of
the lift cages KL and 1(2 is suspended at both support neans strands

TA and TB. The |ift cages 1(1 and 1(2 are suspended in a so-terned
1: 1 suspensi g %t shaws howiheintroduction olfprcg frgughithe sepppe meansisgands TAand TB
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runs fromthe first fastening region 15.1 to the lower lift cage 1(1,

where it is fastened by its first end, upwardly and directly to the
first drive Figd. |18y 2 Bad Alsholw anadvastabedusetrrantdigerftiof e drivp palidysmsaxs 13.81,
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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 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
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The second support neans strand TB runs upwardly fromthe second
fastening region 15.11 to the lower |ift cage K1 and directly to the
second drive pulley 13.B1. Fromthe latter, the second support neans
strand TA runs downwardly via the fourth deflecting roller 14.81 to
t he upper counterwei ght deflecting roller 12.1. Fromthe latter, the
second drive neans strand TA runs upwardl y§ via the deflecting roller
14.82, further to the fourth drive pulley 13.82 and fromthis
directly to the central fastening point 15.2/15.22 at the upper lift
cage K2. The liftwags i{dpourts atesthessanzendide DA tieentift Sihift €5 pedhe waildy railng.1. The
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t akes place. Fig. 1D shows an alternative with respect thereto. Figs.
1A, 2 and 3 show an advant ageous arrangenent of the drive pulleys

13. Al, 13. B1figt4Cahows themamedjowerdift fage t with dheofastening Iwemﬁa a1 amdaiﬁﬂ in
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aligned arrangement on both sides at each of the cages K/ and K2.
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as well as an additional device in order to better tighten the
support neans strands TA and TB and to better guide the lift cages Kl

and 1<2 as WRkdrnatvelyNtheCEBVBRAT AR EiBkth lidstening points 15.4, 15.44 are disposed in the
upper region of the [ift 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 parailel 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,



The lift system 10 'accordi ng 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 Iift cage Nl 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 eightR fastening 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
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The second tensioning means strand SB is fastened by its first end at the central fastening
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8 region 15.31'15.33 of the lower |ift cage KL and runs fromthere
around the tensioning rollers 16.81 and 16.82 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 17.81 and 17.82 to the eighth fastening region
15.44 at the upper lift cage K2, where it8is fastened by its second
end. Fig. 3 is an enlarged illustration of Fig. 18, in which details
are shown which are not apparent or not clearly apparent in Fig. 1C.
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side of the Ilft shaft 11 and fromthere defl ected | aterally past the
lift cages 1(1, 1(2 in the direction of the counterweight 12. These
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defl ecting rol
t herefrom 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
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space-saving positioning of the motors in M.AB2, M.A1, M.B1 in the upper region of the lift
shaft 11.



Thanks to the small dinensions 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 illustrated
exanple the drive pulleys 13A1, 13.81 are disposed at an inclination
rel ative to one another and enable, in cg-operation with the

associ ated deflecting rollers 14. Al, 14, A2, 14.131, a correspondi ngly
i nclined guidance of the support neans strands TA, TB above the |ift
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support neans wth a Seco FevE pu
and a f our ssmatigriupeerneunepveight defiecting follerada@nds associated with said
first support means strand; and a second drive pulley and a third

drive pulley of the drive neans associated with said second support
means st r aiye 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.



said drive pulleys associated with one of said support neans strands
rotating in vertical planes being inclined relative to one anot her,
wherein the inclination of one of the vertical planes is about a
vertical axis orthogonal to an axis of rotation of one of the drive
pul | eys. 2. The elevator system acg¢grding to claim1l wherein the
| ower el evator car is suspended in a balanced state at two separate
mutual | y opposite fastening regions, wherein said first end of said
first support nmeans strand is fixed to a first one of said fastening
regions and wherein a first end of said second support means strand
is fixed to a second one of sai d fastening regions. 3. The

el evator system accqﬁﬂhp éﬁ’i m 2 wherein the upper elevator car
is suspended in a cgl er f ast en| re at sai d
second end of sai g ”’@% V%‘SSF%’S Famp R ﬁ Eedrioliabanend of
sai d second suppordPNEEEIYaIOr £ahg comman CpHCEV . GSuBpariapganscor di ng
to clai m 3 wher ei rfos augporting the lopen sind enfmst eavaigr cag, anslrivee

di sposed i n a | owghessy forivirg tHe Tobeerlagdatpper el@iator cus withlthe 5.

The el evator SySt 6&%9@111% wh?clfdrﬂz %aﬂé‘ﬁre%fhn%%tl‘i'nﬂﬂé}é%{df

opposite fastenl n of the
| oner el evat or %18? {65%1%5 %ﬂ ngeg’Flgqr}m 3
wher ein said cent rCé’FVngct‘ H eP% e&ﬂ% c&’ﬁ(ﬁgﬂs'car

regi on of the uppdangel evator car. 7. The eI evat or system according

to claim1l wherein tahfirstisupponeactssi sicanddes tieostrppowt oreans eadb aof sai d
nmotors driving an ass@géaiRhRes@ondedd;first through fourth drive
pulleys. 8. The el %%é%ﬁ&s@p%rffﬂeﬁ@&%%&d“&fﬂf& s%g,ggﬂ‘fxﬁ éﬁ{%%ﬁhq the

drive neans |ncludes i VIn drive
pul l ey, a second rot off¥tgh %C e ond drive tbg and a
i

third notor for driviMgteyive Riﬂ}?ﬁfn@ﬂ‘%ﬂdcﬂ’&m arave anHey dsiYel ey and

said fourth drive pul hesans associated with said first support means strand;
and

a second drive pulley and a third drive pulley of the drive

means associated with said second support means
strand,

said drive pulleys associated with one of said support

means strands rotating in vertical planes being inclined
relative to one another, wherein the inclination of one of
the vertical planes is about a vertical axis orthogonal to
an axis of rotation of one of the drive pulleys.

2. The elevator system according to claim 1 wherein the
lower elevator car is suspended in a balanced state at two
separate mutually opposite fastening regions, wherein said
firstend of said first support means strandis fixed to a first one
of said fastening regions and wherein a first end of said
second support means strand is fixed to a second one of said
fastening regions.

3. The elevator system according to claim 2 wherein the
upper elevator car is suspended in a common central upper
fastening region at said second end of said first support means
strand and said second end of said second support means
strand.

4, The elevator system according to claim 3 wherein said
mutually opposite fastening regions are disposed in a lower
car region of the lower elevator car.



9. The el evator systemaccording to claim1 including tensioning
means for exerting downwardly directed tension forces on the | ower

el evator car and on the upper elevator car and are connected with the
counterwei ght by at | east one counterwei ght deflecting roller. 10.
The el evator systemaccording to claip 9 wherein said tensioning
means i ncludes a biasing neans with two tensioning rollers for a
first tensioning neans strand and with two other tensioning rollers
for a second tensioning neans strand. 11. The el evator system
according to claim10 wherein said tensioning nmeans strands are

formed from cabl es grThgldévator d3terd RRcEIRNALOLIANSS SPRE ng to
claim1 wherein Sﬁhﬂu&fbgﬁ)ggg?gz {:Z cﬁgﬂférer@ggfseﬁt ran@l}ﬂpg?'ng a

formed from cabl e h a(g vat or sy
| ower el evator caf® W%@? the.Joxeredevatar ¢aty common count er wei ght, a
support neans for s@ppbe e@tmwstmcmdjngp@elalm&wdimmm@ a

drive means for dcentiraigfatteaitgmweionisdlivppsrsd ial @vasssr caprsivh bl t he
support neans, wWhigdy érveqe@@ptsmare arranged in an el eveﬁlor shaft

for nmoving t he uppe el evat or car
verti c?l ly i ndel[oe daeaag e@# é%rc@s %f%gi?ggﬁg mtc%?q%;ﬁg first
support neans str ; a
second end; a sec%@smﬁsdtomwléﬁﬁﬁhrmﬁhf@@r@mpulﬂn;ans with a
first end and a sec®ntherdevatdiZsystdrivraicodding aoptlhing fMdreadn frpart h

drive pulley of tHﬁth’lééﬁ‘ls é‘]‘%ﬁe@ésﬂ}gﬂﬁbﬁl‘ %V?ﬁ& galh'ﬁﬁfdﬁ{*@port

nmeans strand, sai uﬁ%( %%ng&ﬁgf&*}? rdgly/ ncpg %§8{1§@§—} Ie\,ﬁg]}-@é’pn t he

verti cal Ianes b
b b bk £ Fisiingy 7 Sompanh halieetd urd ax <

i nclination of on@rl
orthogonal to an @sive poll eY@nétSﬂbilwitkoﬂQV@PuﬂﬁE first and fourth
drive pulleys; and 9. The elevator system according to claim 1 including

tensioning means for exerting downwardly directed tension
forces on the lower elevator car and on the upper elevator car
and are connected with the counterweight by at least one
counterweight deflecting roller.

10. The elevator system according to claim 9 wherein said
tensioning means includes a biasing means with two tension-
ing rollers for a first tensioning means strand and with two
other tensioning rollers for a second tensioning means sirand.

11. The elevator system according to claim 10 wherein said
tensioning means strands are formed from cables or belts.

12. The elevator system according to claim 1 wherein said
first and second support means strands are formed from
cables or belts.

13. An elevator system comprising a lower elevator car, an
upper elevator car, a common counterweight, a support means -
for supporting the lower and upper elevator cars, a drive

means for driving the lower and upper elevator cars with the
support means, which drive means are arranged in an elevator
shaft for moving the upper elevator car and the lower elevator
car vertically independently of one another, further compris-
ing:

a first support means strand of the support means with a

first end and a second end;

a second support means strand of the support means with a

first end and a second end,



a second drive pulley and a third drive pulley of the drive neans
associated wth said second support neans strand, said second and
third drive pulleys rotating in vertical planes being inclined
relative to one anot her, wherein the inclination of one of the
vertical planes is about a vertical axjs orthogonal to an axis of
rotation of one of the second and third drive pulleys. 14. An

el evator systemconprising a | ower el evator car, an upper, elevator
car, a common counterwei ght, a support neans for supporting the |ower
and upper el evat arfirsatsive pudldyvandmrdoarthalrivir pullerg of iee ewer and
upper el evat or carﬁléémms&mat%wahtsamfﬁfﬁ supﬁQﬁfmeamgfﬁrmns are

arranged in an el eXeﬁHOﬁrsfr}@ qu?fh le 1} g ?ﬁ%\é?ﬁ car and

the | ower el evator ]c nt Iy 0= one an her
further conprisi ngP'28ef| ﬁ’dl ‘ﬁ"s Os??%ﬁﬂ It WeSEdBport neans
with a first end ate alcélélébﬂﬂ mene af rcverdicslipbmes ipnakast 8t rand of

the support neans wettivahakisrathaguhahtelan asescolbtation ofioherdt drive
pul l ey and a fourtheOfidsy enddbhel defvetdigl g-lami means associated with
said first support e pul | eys
otating in vertfSSion QHOS @Iﬁﬁﬁ %ﬁﬁi@%@%ﬂ le%%% dHS bt her”
wherei n the inclinBXABR FISOKEE ﬁ Sqigy peNC SPRREE fEAMSout a
vertical axis orth#fgandl said saeonrdpad dhirdolring pulleys miatiog inhe fir st
and fourth drive pubttieyb plard eisgdacknet! relatipeltd eyneambthet,hird drive
pul l ey of the dri Vﬁ/h@?éiﬁ&hé%ﬁélﬁiaﬁkﬁﬁo%ﬁé‘ of Thél veREANP1mugAgrt means
strand, said secongy Al {dhich Al %ﬁllgubhﬁy@#n%gg?salg oMt i cal

pl anes, being inclin vert i cal

artv
pl anes associ at ed W¥ ﬂfg}ﬁ %F@Hﬁ@@%éﬁbfﬁrf@&mu iﬁysve pul | eys ext endi ng
paral l el to one Adohheievambrsysiam chmprisiig adowenelevatoneanfint he

vertical planegppésrlboatbr éary£ebmeddn exiirsedydifhgasappdd ngsanaxi s of
rotation of On?opguﬁﬁlﬁ'tﬁ%‘:ﬂﬁdlcﬁﬁ'& hid bl | & RS %S a drive
means for driving the lower and upper elevator cars with the
support means, WhICh drive means are arranged in an elevator
shaft for moving the upper elevator car and the lower elevator
car vertically independently of one another, further compris-
ing:
a first support means strand of the support means with a
first end and a second end;
a second support means strand of the support means with a
first end and a second end;

a first drive pulley and a fourth drive pulley of the drive
means associated with said first support means strand,
said first and fourth drive pulieys rotating in vertical
planes being inclined relative to one another, wherein
the inclination of one of the vertical planes is about a
vertical axis orthogonal to an axis of rotation of one of
the first and fourth drive pulleys; and

a second drive puiley and a third drive pulley of the drive
means associated with said second support means

strand, said second and third drive pulleys rotating in
vertical planes, being inclined relative to one another
and said vertical planes associated with said third and
fourth drive pulleys extending parallel to one another,
wherein the inclination of one of the vertical planes is
about a vertical axis orthogonal to an axis of rotation of
one of the second and third drive pulleys.





