| PL718E 1 El evator systemw th two el evator cars The
invention relates to an el evator systemwth two
iPielsevat or cars, which are novable along a conmon travel
pat h i ndependently of one another. In order to inprove
the transport capacity of an élevator systemw th small
demand on space two elevator cars are arranged in the
same el evator shaft. The two el evator cars are novable
Elémspgyﬁ@m\hﬁh%o%a%ﬂiﬁr al ong a conmon gui de path
usabl e by both. Such elevator systens with two or
optionally nore than two el evator cars in the sane
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are envi saged. The tensioning device for the |ower
cables preferably acts in blocking manner in order to
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elévattare ciire adievattoparhieulglye wae o the hedividudPisgeatort bers can circulate at a
verti .ca4 lk%/ fl uct uating arrangenent of two el evator cars
comparlivaiyi1gtsA®edt o acconmodate drive el enents,
supporting el ements and traction elenents in the form

of flexible flat belts and/or cables as well as roller
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to be utilised by both elevator cars. The two el evator

cars are suspended at individual supporting and
Dde detthenvertically fluctuating arrangement of two elevator cars it is difficult to

accommodate drive elements, supporting elements and traction elements in the form of
flexible flat belts and/or cables as well as roller arrangements for drive, guidance and
deflection of the supporting elements and traction elements in the common elevator shaft.
As further flexible elements the lower cables must also be arranged together with the
rollers required for the deflection and guidance thereof. A further requirement is to realise

a suitable introduction of the forces into the elevator cars.

WO 2006/065241 discloses an elevator system of that kind with two elevator cars which
can be moved independently of one another along a travel path able to be utilised by both
elevator cars. The two elevator cars are suspended at individual supporting and traction
means and have individual counterweights. The upper elevator car has a central 1:1

suspension and the lower elevator car has a symmetrical 1:2 suspension and deflecting



means and have indi vidual counterweights. The upper

el evator car has a central 1:1 suspension and the
pih@wer el evator car has a symmetrical 1:2 suspension and

deflecting IP1718E 2 rollers for guidance or directing

the supporting and traction ngans. A satisfactory

solution for the nounting, deflecting and gui dance of

| oner cabl e arrangenents is not described. It is now
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wherein | ower cable arrangenents with tensioning

devices are present for each elevator car. In this
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conprises a first elevator car and a second el evat or

car, wherein the first elevator car is always arranged
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substantially independently of one another. The first,

FthﬂWaée\%llot% %ﬁﬂ% L@iﬁto‘i géfgrﬂoé'c%r@%gqg%é rn&ﬁﬁt'ioﬁan?{e deﬂned by the
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dependeanh slaipns. ends whi ch are guided by neans of a fi rst
deflecting roller arrangenent. The deflecting roller
arrangenent conprises two deflecting rollers nounted
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guided by means of a flrst e Iectlng roller arrangement The deflecting roller arrangement
comprises two deflecting rollers mounted at the lower region of the first elevator car. In a
preferred arrangement the forces are introduced into the elevator car substantially
symmetrically, preferably centrally symmetrically. A counterweight associated with the
lower elevator car is coupled therewith. In addition, a lower cable arrangement with a
lower cable is provided, which is mounted by one end thereof on the first elevator car
preferably at least approximately centrally and has 1:1 suspension. The lower cable is
tensioned by means of a first lower-cable tensioning device. The lower cable is fastened

by its other end to the first counterweight.

The second upper elevator car similarly has a supporting and traction means, at which it

has, preferably at least approximately centrally, 1:1 suspension. It is coupled with a



preferably at |east approximtely centrally and has 1:1
suspensi on. The lower cable is tensioned by neans of a
p1fise St | ower - cabl e tensi oni ng device. The | ower cable is
fastened by its other end to the first counterweight.
The second upper elevator car3simlarly has a
supporting and traction neans, at which it has,
preferably at | east appr oximately centrally, 1:1
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of the elevator shaft at |east through a certain degree
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elevator shaft. Alternatively, this lower-cable tensioning device can comprise a deflecting

and weighting arrangement which is suspended as a block at the lower cable.

The lower cable arrangement of the upper elevator car can be conceived in such a manner
that the fastening points of the two lower cable ends are stationary and that the lower-
cable tensioning device comprises a roller and weighting arrangement which is suspended

at the lower cable as a block.

Alternatively, the fastening point of one of the lower cable ends of the upper elevator car

can be arranged at a weighting body freely hanging in the elevator shaft and the fastening



el evator shaft. Alternatively, this | ower-cable

t ensi oni ng device can conprise a deflecting and
pWREght i ng arrangenment which is suspended as a bl ock at

the | ower cable. The | ower cable arrangenent of the

upper el evator car can be congeived in such a manner

that the fastening points of the two | ower cabl e ends

are stationary and that the | ower- cable tensioning
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urther detail's and advantages of the invention are
described in detail in the following by way of an
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shows a third exenplifying enbodi nrent of the el evator
system according to

Fig. 2B shows the exemplifying embodiment, which is illustrated in Fig. 2A, of the

invention in the same illustration as Fig. 1B;

Fig. 3A shows a third exemplifying embodiment of the elevator system according to

the invention in simplified illustration the same as Fig. 1A; and

Fig. 3B shows the exemplifying embodiment, which is illustrated in Fig. 3A, of the

invention in the same illustration as Fig. 1B.

Constructional elements which are the same and similar with substantially the same effect
are provided in Figs. 1A, 1B, 2A, 2B, 3A and 3B with the same reference numerals. It is to
be noted that the parts, which are denoted as ends of supporting and traction means and

as lower cable ends, of flexible elements have no fixed dimensions, but can have different



the invention in sinplified illustration the sane as

Fig. 1A, and Fig. 3B shows the exenplifying enbodi nent,
e ch is illustrated in Fig. 3A, of the invention in

the same illustration as Fig. 1 B. Constructi onal

el ements which are the sane agd simlar with

substantially the sane effect are provided in Figs.

1A, 113, 2A, 2B, 3A and 3B with the sane reference
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walls 14.1, 14.2, 14.3 and 14.4, a shaft pit or a base
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The second, upper elevator car K2 is suspended centrally in a 1:1 suspension at a second
supporting and traction means 202. The supporting and traction means 202 is guided by
way of a roller arrangement 206 to a fastening point 203, which is arranged at the top at

the second counterweight G2, and fastened there.

The first, lower elevator car K1 has a first cable tension compensation. This first cable
tension compensation comprises a first lower cable 110. The lower cable 110 is mounted
at least approximately centrally at the base of the first elevator car K1. The lower cable
110 is tensioned by way of a lower-cable tensioning device. This lower-cable tensioning
device comprises a lower-cable roller arrangement 112 with two lower-cable rollers by way

of which the lower cable 110 is guided to a fastening point 113 arranged at the bottom at



to a further stationary fastening point 103.2 at the
roof 18 of the elevator shaft 12. The second, upper
p&lgevator car K2 is suspended centrally in a 1:1
suspensi on at a second supporting and traction neans
202. The supporting and tractigon neans 202 is guided by
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203, mhich i's arranged at the top at the second
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particularly at the base 16 and in a given case resiliently.

The other lower cable end 210.2 of the lower cable arrangement of the second elevator
car K2 is guided by the deflecting roller 204.2, a lower-cable roller arrangement with two
rollers 212, which are mounted in stationary position at a boundary 16 of the elevator car
12, as well as a roller 208, which is arranged at the bottom at the second counterweight
G1, to a fastening point 213.2, where the lower cable end 210.2 is held in stationary

position.

The defiecting rollers 104.1, 104.2 at the first, lower elevator car K1 and the deflecting
roller 204.1, 204.2 at the second, upper elevator car K2 are so arranged that the ends of

the supporting and traction means 102 of the first elevator car K1 have a smaller horizontal



the deflecting roller 204.1 to a fastening point 213.1

at a weighting body 214, which is disposed - fastened
pit@et he | ower cable end 210.1 - in the elevator shaft

12. This weighting body 214 can be fastened to be

freely floating or also adjustable in height through a

smal |l distance, in the manner of a play, at one of the

boundaries of the elevator shaft 12, particularly at
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el evator car Kl and the deflecting rollers 204.1, 204.2

for the Ilower cable 210 of the upper elevator car K2
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The exemplifying embodiment of Figs. 2A and 2B thus differs from the exemplifying

embodiment of Figs. 1A and 1B merely by the construction of the lower-cable tensioning

devices for the lower cable 210.

As similarly shown in Figs. 2A and 2B, the first lower cable end 210.1 of the second
elevator car K2 runs from its suspension point at the second elevator car K2 via the first
deflecting roller 204.1 to the fastening point 213.1, which is fastened at the base 16 of the
elevator shaft 12. This fastening point 213.1 preferably lies above a lower-cable roller
arrangement with two rollers 212 at a yoke, which is fixed to the base 16 of the lift shaft 12.
The second lower cable end 210.2 of the second elevator car K2 runs from its suspension

point at the elevator car K2 via the second deflecting roller 204.2 to a lower-cable roller



Fig. 2A and Fig. 2B show a second exenplifying

enbodi nent of the elevator installation 10 according
pik@e t he invention. The arrangenent of the first el evator

car KL with the counterweight Gl, the associ ated

supporting and tracti on neansgl02 or the ends 102.1

and 102.2 thereof, the deflecting rollers 104.1, 104. 2,

the roller arrangenents 106 and 108, the fastening
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whadhr leehg e fresly it #iGserBAd tdner talsie @Al rgoRoi nt 203 at the

counterweight G is the sane as in the exenplifying
enbodi ment shown in Figs. 1A and 1 B. The exenplifying

g%n‘aswdlaﬁansa 0§hoﬁ) QStmraAex%mbl:%ng féuﬁoodlrﬁérﬁr@r fhreoﬁletlbt@r system 10
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baaipaltmff@aé@mmeoﬁecm@ exw@dﬁn@en@ﬁ@mnlgnlymt@ arrangement of the

lovFéF%*aSl@'ﬂ@ o‘?‘i’de"ﬁc%ﬂr@eﬂev@tro%ﬁf ably l'ies above a

ower - cabl e arrangenent with two rollers 212 at
a yoke, which is fixed to the base 16 of the |lift shaft
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dedits NGeEBd @ staiendrpVpsitioablith & Merhi pIa'?e Horn‘ﬁtthe deflecting and

el evator car K1 correspond with the respéctiv
tengiqniiey eeNeR 426 the Recasdclewdr cable end 210.2 is further led to the deflecting

roller 208 at the lower end of the second counterweight G2 and finally to a further
fastening point 213.2. This fastening point 213.2 is disposed at the base 16 of the elevator
shaft 12.

The lower-cable tensioning device of the lower cables 110, 210 of the lower and upper
elevator cars K1, K2 preferably has a braking and/or blocking device, which is not
illustrated, but conventional. If now a lower cable 110, 210 has such a device, a roller and
weighting arrangement 122, 222 or a weighting body 214, 224 is in normal operation freely
vertically displaceable along a guide. The blocking device is brought into action from a
speed of an elevator car K1, K2 above a limit speed of, for example 3.5 m/s. If, now, an

elevator car K1, K2 is moved at such a high speed and then is caught, an associated roller



exenplifying enbodi nent fromFigs. 2A and 2B. The third
exenplifying enbodi nent thus basically differs from

p1tide second exenplifying enbodi nent only in the
arrangement of the |ower cable 210 of the second
elevator car. As simlarly shppwn in Figs. 2A and 2B,
the first I ower cable end 210.1 of the second elevator
car K2 runs fromits suspension point at the second

ancfwg ﬁ ﬁ)g} ﬁ%ﬁeqéﬁﬁegn\f 1gl2h$f22§35 i\}el%ﬂﬁéﬁggéb? %lngf" at n%A‘tﬁiump In
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actvararh ciedHirrof drdagsotibet ekdVato? choKa KDl | er and
wei ghti ng arrangenent 222, which freely hangs, at the
second | ower cable end 210.2. as a block in the
el evator shaft 12. In a preferred enbodi nent this
defl ecting and tensioning device 226 is held in
stationary position with a vertical play. Fromthe
defl ecting and tensioning device 226 the second | ower
cable end 210.2 is further led to the deflecting
roller 208 at the | ower end of the second counterwei ght
& and finally to a further fastening point 213.2.
This fastening point 213.2 is disposed at the base 16
of the elevator shaft 12. The | ower-cabl e tensioning
device of the | ower cables 110, 210 of the | ower and
upper elevator cars Kl, K2 preferably has a braking
and/ or bl ocking device, which is not illustrated, but
conventional. If now a | ower cable 110, 210 has such a
device, a roller and weighting arrangenent 122, 222 or
a wei ghting body 214, 224 is in nornmal operation freely
vertically displaceable al ong a guide. The bl ocking
device is brought into action froma speed of an
el evator car Kl, K2 above a limt speed of, for exanple
3.5 ms. If, now, an elevator car K1, K2 is noved at
such a high speed and then is caught, an associ ated
roller IP1718E 9 and wei ghting arrangenent 122, 222 or
a wei ghting body 214, 224 threatens to junp. In order
to preclude such junping, the vertically guided roller
and wei ghting arrangenent 122, 222 and a wei ghting
body 214, 224 are bl ocked by the braking and/or
bl ocki ng devi ce



relative to the base 6 of the elevator shaft 12. For

this purpose the blocking device is constructed as,
pif@E exanple, a hydraulic cylinder with a pressure

bl ocki ng val ve, which is activated on catching of an

associ ated el evator car Kl1. K2p | P1718E 10 Patent

clains 1. Elevator system (10) with a first, |ower

el evator car (K1) and a second upper elevator car

) ich are novabl e al ong a common travel path,

Pa&ﬁ%rcé?lﬁﬂt he first elevator car (K1) conprises a first

supporting and traction nmeans (102), at which it has

1:2 ensi d ic a A
1 cnot SRt (A of Rect BB it 1Kol opd % sfbape uever
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(Gl)t apd | rowgdvvithafirst | oner cable (110),
" and tfehérsg%ﬁ\éﬂ ré or car (K2) has a second

suppor ti ngnwnded bdiest smppama@maz&alon m'@nscqmmﬂ edt which itahas 1:2

second | GHEveTsR) & whigh had twephds 1B L BF Ahepdouiced by means

accor di ngf koesdertive deﬂe@mg"mére(nmsedmmz)t hat the first
| oner cabl e Is connected wth the first

el evat or '%Q?UPE%WW ﬁf'5§t i‘“i”%%ﬁﬂé‘ﬁé@@r?ngnd t ensi oned by

means of j@ploQiel Wik @stienel @plen@1devi ce (112), is
nount ed by one | ower cable end on the first el evator

- car aRthe BN LQVEIEGAY Zanot her | ower cable end to the
first C%Qtaeie‘é@h(ggﬁppfo% an% tré%'tl@rYﬁfegﬁs ?2(@? em (10)

according to one of clainmns d 2, characterised in

that the's Q@{PdﬁFHW@“UBﬁ@@Qﬂdrf@UaW%'@@dﬁ%ﬁn%ans (202)
has 1.1 suspeishWkn c'oﬁd %5‘&9832 | east

approximately centrally at sec el evator car (K2)
and that the second | ower cabl e (210), which is

t : .
2 CONA5 e, 18 URHREN) Sl By RO £ e caie
(1 t@nwhlomsr@rmevted mlthhatsflnsv\elevmmarct&b)i i aehd:lsuﬂEIw@lom and tensioned

%rn%)oé \nelgyéb(ijee%n?f()g ?*%glﬁgf 1 132203%%%1%&/& or‘i)é/\%wer cable end on

ectl ng ro
the first elevator car (K1) and fastened by another lower cable end to the first

counterweight (G1).

3. Elevator system (10) according to one of claims 1 and 2, characterised in that the
second supporting and traction means (202) has 1:1 suspension and is suspended at least
approximately centrally at the second elevator car (K2) and that the second lower cable
(210), which is connected in a 1:2 suspension with the second elevator car (K2) and
tensioned by means of a lower-cable tensioning device, has two lower cable ends (210.1,
210.2) each guided by means of a respective lower cable-deflecting roller (204.1, 204.2),
wherein a first lower cable end (210.1) is fastened at a first fastening point (213.1) and a

second lower cable end (210.2) is fastened at a second fastening point (213.2).

4. Elevator system (10) according to any one of claims 1 to 3, characterised in that
the deflecting rollers (104.1, 104.2) for the first supporting and traction means (102) and
the deflecting rollers (204.1, 204.2) for the second lower cable (210) are arranged at
different horizontal spacings and at least approximately centrally symmetrically diagonally

with respect to one another.



wherein a first |ower cable end (210.1) is fastened at
a first fastening point (213.1) and a second | ower
rig@bl e end (210.2) is fastened at a second fastening
point (213.2) 4. Elevator system (10) according to any
one of clainms 1 to 3, charactefised in that the
deflecting rollers (104.1, 104.2) for the first
supporting and traction nmeans (102) and the deflecting
rollers (204.1, 204.2) for the second | ower cable (210)
are arranged at different horizontal spacings and at
5. | easlevapprayxiemat &) yccerdingeb lany synenastaaical 1 3o di etgoaatrised in that

th respect n not her . | 18E 11
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as a at the ower cable (1 vat or system
arfanggmerid bt Yiwicht is frgely sompensiedasa pigcklatttoe ower cable (110).
characterised in that a fastening point (213.1, 213.2)
of a | ower cable end (210.1, 210.2) of the second | ower
8. cablEevagtGysteimes! 0) acstrding dmany oposi ¢laiors, 1 foof, arasanidrsedtin that a

0 e vat o )
fa%é@?%%&?‘ig a@:c%r%%l)n%fe%i v@le Jagnegé(ﬁ (Zf ‘? 21(22 EJ %gage%ond lower
cableaR &}t lersi isedatiomatyhpdsitaon, fcasixamphagatpmerttasézm) @.f th2 1e83e\@)or shaft
1 f a lower cable end (210.1, 210.2) of the second | ower

( able (210) lies at a weighting body (214, 224) which

freely hangs at the |lower cable end (210.1, 210. 2)

and/ Is held stati ona posi t ertic

o Mok Lokt 1 ShOLH SRR, PSRk b Y Sk m ot o
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E irst | ower cable end (201 1% a
ca '@c@i"@ I‘eéﬁt é‘n‘ﬂ"‘ﬂghtﬁ@l t?ﬂdy (214, 224) which freely hangsat the Iower cable end

(210.1, 210.2) and/or is held in stationary position with vertical play.

10. Elevator system (10) according to any one of claims 1 to 7, characterised in that a
first fastening point (213.1) of a first lower cable end (201.1) and a second fastening point
(213.2) of a second lower cable end (201.2) of the second lower cable (210) are fixed in

stationary position, for example at the base (16) of an elevator shaft (12).

11. Elevator system according to one of claims 6 and 7, characterised in that the
tensioning device for the second lower cable (210) comprises a lower-cable roller
arrangement (226) which is held in stationary position or with small play at a boundary (16)

of an elevator shaft (12).

12. Elevator system according to claim 10, characterised in that the tensioning device



(213.2) of a second | ower cable end (201.2) of the

second | ower cable (210) are fixed in stationary
pi@sition, for exanple at the base (16) of an el evator

shaft (12). 11. Elevator system according to one of

clainms 6 and 7, characterisedian that the tensioning

device for the second | ower cable (210) conprises a

| oner-cable roller arrangenent (226) which is held in
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