- 1 - Elevator Installation The invention relates to an el evator
installation with a shaft in which at |least two cars are arranged one above
the other and are novable vertically up and down separately from each

ot her, each car having a drive device askeciated therewith for noving the
car, and each car having a brake device arranged thereon, and with a safety
device for nonitoring the operating behavior of the cars, and with at | east
one travel path limting device, Eldviator Enstallatimn at | east one stop el enent
arranged on a car and a retaining elenent arranged in the shaft and
interacting with the stop elenent, for limting the travel path of the car.
The use of dathelimesttionwealates so ahietdvatordnstaiiatigredith reestadfpinewhibl a0fdswet in a
shaft and c and down
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n e case an .ener genc e drive notor.o e car i.s switche
of f and. ¢ he SAPIEABIYREaRACNG with P4 stap elementdPhimiina.the revel PRER offheanged
thereon a brake device, for exanple, a safety gear, with which the car can

be nechanically braked if the distance of the car from a nei ghboring car
falls below a safety distance. A travel path [imting device with at | east

one stop el gnenisedfrRNgRE tAB chiRewhiRWeFE ag@ihgdddnyidbbve thebeidting elagment
arranged at the bottomend of the shaft in the so-called shaft pit is
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device, it infakR@SSpHdstolé o iriditdselthe tharyehabah Rapdcityér drpdesdtosar and to
danpen a collision of the |lowest car with el evator installation parts
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usual Iy confihgsRmnk NAsddRitd WithfeRnREF 1€ drive devicelfeMRBVingineaks arranged

within the vertical projection of the |owest car in the shaft pit.
vertically up and vertically down. The drive device comprises a drive motor and
a drive brake. In order to prevent an unbraked collision of two cars in the
event of a malfunction, the elevator installations comprise a safety device with
which the operating behavior of the cars can be monitored and, if necessary,
an emergency stop triggered. In the case of an emergency stop, the drive
motor of the car is switched off and the drive brake is activated. Furthermore,
each car has arranged thereon a brake device, for example, a safety gear, with
which the car can be mechanically braked if the distance of the car from a
neighboring car falls below a safety distance. A travel path limiting device with
at least one stop element arranged on the lowest car and with a retaining
element arranged at the bottom end of the shaft in the so-called shaft pit is
normally also used for the lowest car. With the travel path limiting device, it is
possible to limit the travel path of the lowest car and to dampen a collision of
the lowest car with elevator installation parts located thereunder or with the
shaft pit. Here the retaining element is usually configured in the form of a

buffer



As mentioned above, the brake device arranged on the car, in particular, a
safety gear, is usually triggered in the event that the distance of the car
froma second car located in the direction of travel in front of the car
falls below a prescribed safety di stance2 -The safety distance is sel ected
such that after triggering the brake device, the car can be safely braked
wi thout colliding with the second car located in front of it. It is thereby
possi bl e t o di@heabivyicpieseahged aithin thieorertiddo wesjection betrealbakyt cirdhahee
required toé%g sQ, which has to be maintained between two nei ghboring cars,
is often gr BP%han the distance between two i mredi atel y adj acent floors
of a building in which the elevator installation is installed. This has the
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in the vert direction onto a horizontal plane, for exanple, onto the
shaft floor. In the elevator installation in accordance with the invention,
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interacts, in order tolimt the travel path of this car, with a certain
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the retaining elenent associated with a first car, then the first car can
cone very close to the second car at |low speed. It is possible to go bel ow
the safety distance, which is decisive in triggering the brake device,

wi t hout the brake device being activated. The brake device or its braking
action can be deactivated and, in the event of a failure, the car can be
brought to a halt by the stop and retaining elenents. The limt speed bel ow
whi ch the brake device is deactivated may, for exanple, be |l ower than the
reduced i npact speed of the buffer elenments of such elevator installations
t hat



- 4 - is achievable with customary del ay control devices of known el evat or
Installations, this reduced inpact speed possibly being dependent upon the
nom nal speed of the elevator installations. Since the retaining el enent
associated with the stop element of the Bi-rst car is not arranged within
the vertical projection of the first car, but outside of the vertical
projection of all of the cars, and only interacts with the stop el enent of
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cars. It nmshaft(ﬂooexarrpl e, be provided that t he f| rst car |s arranged above
a second car. If, for exanple, the second car assunmes a position at the
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this purpose, the stop and retaining elements are configured such that they
can brake the car to a standstill by the stop element impacting the associated
retaining element. To this end, the stop element protrudes laterally from the
vertical projection of the car so that it can contact the associated retaining
element. The associated retaining element limits only the travel path of this
one car, whereas the other cars are not impeded in their travel by this
retaining element. The function of the brake device arranged on the car can,
therefore, be assumed at low speeds, i.e., at speeds less than the limit speed,
by the stop element and the associated retaining element. If a second car is
located in the region of the retaining element associated with a first car, then
the first car can come very close to the second car at low speed. It is possible
to go below the safety distance, which is decisive in triggering the brake
device, without the brake device being activated. The brake device or its
braking action can be deactivated and, in the event of a failure, the car can be
brought to a halt by the stop and retaining elements. The limit speed below
which the brake device is deactivated may, for example, be lower than the

reduced impact speed of the buffer elements of such elevator installations that



- 5 - cars to prevent a collision of the first car wwth the second car
arranged above it in the event of mal function of the elevator installation.
This makes it possible, for exanple, to position the second car at a

hi ghest stop of the elevator installatigpn, the first car then being able to
nove into the stop |l ocated imediately belowit. In the event of

mal functi on of the el evator installation a coIIision of the first car with
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limted to an area at the | ower or upper end of the shaft. It may al so be
provided that a retaining elenent is arranged outside of the vertical
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of stop elements protruding laterally fromthe vertical projection of the
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the provision of the stop element protruding in the stop position laterally from
the vertical projection of the first car and of the retaining element associated
with this stop element, without the brake device of the first car having to be

activated.

In the embodiment mentioned above, a buffer element arranged below the
second car within the vertical projection of the second car can be associated
with the second car. A collision of the second car with parts of the elevator
installation located thereunder or with the shaft pit can be dampened by the

buffer element.

In a corresponding manner, it may be provided that the first car is arranged
below a second car and has a stop element protruding laterally from the
vertical projection of the first car, which interacts with a certain retaining

element arranged in the shaft outside of the vertical projection of all of the



The cars are usually each connected to a counterwei ght by suspension neans.
For exanpl e, suspension ropes or suspension straps nay be used as
suspensi on nmeans. The counterwei ghts execute a counter novenent to the
respectively associated car when the cat _noves up or down. To limt the
travel path of a car, the novenent of its counterweight can also be limted
wi t hout the noverment of the other counterweights being inpeded thereby. To
this end, re is arranged, ip.an.alternative or su enen
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the firstbeiag movable in the upper shaft area and a lower car being movable in the
lower shaft area. The two shaft areas can border directly on each other even if
the distances between the stops provided on the individual floors are short.
The lowest stop of the upper shaft area can be called at by the upper car and,
at the same time, the highest stop of the lower shaft area can be called at by
the lower car. A collision of the cars is reliably prevented by the provision of
stop elements protruding laterally from the vertical projection of the respective
car, which interact with a specific retaining element arranged outside of the
vertical projection of all of the cars in the shaft, without the brake devices of

the cars being employed.

The elevator installation in accordance with the invention, therefore, makes it

possible, even if the distances between the floors are short, to position two



It may al so be provided that at |east one retaining element limts downward
travel of the first car. For this purpose, the retaining elenent is
positioned bel ow the stop el enent protruding, in a stop position, laterally
fromthe vertical projection of the firgt. car. It is particularly

advant ageous if stop elenents are arranged on a first car and on a second
car novable directly below the first car, the stop elenents, in a stop

position, protruding laterally fromthe vertical o] ection of.the
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pr oj ect i oalevBtariastdllasipncar and by the retaining el enent associated with
this stop elenment. Upward - 8 - travel of the second car can be limted by
the stop elenment protruding laterally fromthe vertical projection of the
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respectively associated car when the car moves up or down. To limit the travel
path of a car, the movement of its counterweight can also be limited without
the movement of the other counterweights being impeded thereby. To this
end, there is arranged, in an alternative or supplementary configuration of the
invention, on at least one counterweight movable in the shaft at least one stop
element, which, in a stop position, protrudes laterally from the vertical
projection of the counterweight and interacts with a certain retaining element
associated with this stop element and arranged outside of the vertical
projection of all of the counterweights, it being possible for ali other
counterweights movable in the shaft to pass the retaining element
unobstructed, and the brake device arranged on the respective car is
deactivatable if the car falls below a prescribed limit speed, it being possible
for the car to be braked to a standstill at speeds up to at most the limit speed
by the stop and retaining elements. Whereas in the configuration of the
elevator installation in accordance with the invention explained above, the
travel path of a certain car can be limited by the stop element on the car and
the associated retaining element in the shaft, in the alternative or
supplementary configuration of the elevator installation in accordance with the
invention, the travel path of a certain counterweight can be limited without the
travel path of the other counterweights being impeded thereby. For this
purpose, there is arranged on this counterweight a stop element which, in a
stop position, protrudes Iaterally from the vertical projection of the

counterweight and interacts with a retaining element arranged outside of the



It may al so be provided that at | east one retaining elenent is held

i movably in the shaft. In a particularly preferred enbodi nent of the
invention, at |east one stop elenent arranged on a car or on a

counterwei ght is novabl e back and forthyrelative to the associated

retai ning el ement between a release position in which the associ ated
retaining elenment in the shaft is not contactable, and a stop position in
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arr anged S CERGPEIFCtr b o of Sf oG UR R isoBE bRttt JL e RERER effY hE st op
el ement i# colintdr@esirns Mesitdd, QihindprrRiadirage|st thecagzosiaté@rapis tHigeby op

el enment, in such a configuration of the invention, the travel path of the
respecti vdise®Feveiiele |inited by the stop el enent and the associ ated
retaining el ement wi thout the brake device having to be enployed. Wen the
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is to be dreangedbethw bleeceohdmael enment can be noved to its rel ease position
again in order to do so. As an alternative or supplenent, it nay be
provi ded that at |east one retaining elenent is novable back and forth in

the shaf trebREPWRRDBRIAHYELHE IBASE §hOPetdining! dEmicht Gtditd DpREAF tralel Bra
certain stop elenent of a car or of a countérweight, and a rel ease position

i n whi ch thiedirst sati Earddnis pufpasice tbatretainingaRlemand is arraingiedphavente
unobst r uc , r V] . I i aki ng action
bei ng deagctﬁ ﬂvealt%rg‘%Pe p\?ﬁ%@ﬁﬁéﬁ@%ﬁ@%ﬁ@%%ﬁﬁg flfoﬁ'htq?%%r%'g%'ni %g

posi ti on.pridgeeiu ofthanfimdticalh. posi tion the retaining el ement arranged in the
shaft is assumng, the travel path of a certain car or of a counterweight
can, therefore, be tenporarily limted. The stop el enent can be novably

mount ed o rhg? o<y b@ﬁ)ro@iﬁédec]ﬁﬁfrﬂk feaskheStBinfh & BRPhe eI sRIwh Wi Mpt abl y
or displaceably on the associated car or on the associ ated counterwei ght.
travel of the first car. For this purpose, the retaining element is positioned
below the stop element protruding, in a stop position, laterally from the

vertical projection of the first car.

It is particularly advantageous if stop elements are arranged on a first car and
on a second car movable directly below the first car, the stop elements, in a
stop position, protruding laterally from the vertical projection of the respective
car and interacting, in order to limit the travel of the respective car, with a
certain retaining element arranged in the shaft, it being possible for the

respective other car to pass the retaining element unobstructed.

The first car may, for example, be arranged above the second car, and
downward travel of the first car may be limited by the stop element
protruding, in a stop position, laterally from the vertical projection of the first

car and by the retaining element associated with this stop element. Upward



The retaining el enent can be novably nounted in the shaft by, for exanple,
the retaining el enent being pivotably or displaceably nounted. In a
preferred configuration of the invention, at |east one retaining elenent is
held on a shaft wall, a guide rail of _agcar or of a counterweight or on a
shaft floor or a shaft ceiling. It may al so be provided that at |east one
retaining elenment is held on several of the aforenentioned conponents. The

brake deyice arranged on each car,l ref erab fri r I endence
dpon t he ERRIBTSRERE0RE BRRARGR WirteRSy LS Sk SR At i R o
obst acl e.frérarthexesrpicgl pidjetiyh bELHE evtsiatchhand the retakpgleeheati S
triggerabl e i ndependently of a distance froman obstacle if the speed of

the car &esaggteqwith ts stomglemeRtspeed. In addition, triggering may occur
if a distance falls below a safety di stance which preferably depends on the
speed of the car. The brake device arranged on each car is advantageously
conf i gur dd ars advarifagiepugeanfiguration of the invention, at least one stop element

arranged on a car or on a counterweight is held immovably on the car or on
the counterweight. This enables a constructionally particularly simple elevator

installation design which can be produced cost-effectively.

It may also be provided that at least one retaining element is held immovably
in the shaft.

In a particularly preferred embodiment of the invention, at least one stop
element arranged on a car or on a counterweight is movable back and forth
relative to the associated retaining element between a release position in
which the associated retaining element in the shaft is not contactable, and a
stop position in which the associated retaining element is contactable, the
brake device arranged on the car or its braking action being deactivatable
when the stop element is in the stop position. Dependihg on the position of the
stop element, in such a configuration of the invention, the travel path of the
respective car can be limited by the stop element and the associated retaining
element without the brake device having to be employed. When the stop
element assumes its stop position in which it protrudes from the vertical
projection of the car or the counterweight, it can interact with the associated
retaining element to limit the travel path by being able to impact the retaining
element in the event of malfunction of the elevator installation. If, however,
the stop element assumes its release position, then travel of the car or the
counterweight is not impeded by the stop element, and, in the event of a

failure, the brake device can be used.

The possibility of moving at least one stop element back and forth between a

stop position and a release position offers the option of temporarily limiting the



It is advantageous if at |east one retaining el ement and/or at |east one
stop elenent conprises a buffer elenent which danpens an inpact. The buffer
el enent danpens the inpact by absorbing at | east part of the inpact energy.
The buffer elenment may, for exanple, hegconfigured as a hydraulic buffer or
as an el astoner buffer. Advantageously, the buffer elenent is plastically
and/or elastically deformable. It nmay be provided that the buffer el enent

of the o gourorth @i AR RIS mstef wkiefRs B8 ABE MR EF Bermal Bfent

to be kepb issretdp pésitienplfaibecdraporaey litnitatidd 6f tie alavepaitaisstocssn be
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| ower t hartadihing eldpoad umgzsttuctpectheobralkeeddénité @rranged on the car or its
o braking action being deactivatable when the retaining element is in the

retaining position. Depending on which position the retaining element arranged

in the shaft is assuming, the travel path of a certain car or of a counterweight

can, therefore, be temporarily limited.

The stop element can be movably mounted on the car by, for example, the
stop element being held pivotably or displaceably on the associated car or on

the associated counterweight.

The retaining element can be movably mounted in the shaft by, for example,

the retaining element being pivotably or displaceably mounted.

In a preferred configuration of the invention, at least one retaining element is
held on a shaft wall, a guide rail of a car or of a counterweight or on a shaft
floor or a shaft ceiling. It may also be provided that at least one retaining

element is held on several of the aforementioned components.

The brake device arranged on each car is preferably triggerable in dependence
upon the speed of the car and/or of the distance the car assumes from an
obstacle. For example, it may be provided that the brake device is triggerable

independently of a distance from an obstacle if the speed of the car exceeds a



el enments that is achievable with customary del ay control devices of known
el evator installations, this reduced inpact speed possibly bei ng dependent
upon the nom nal speed of the elevator installations. The design of the
buffer el enent determ nes the inpact eggrgy that can be absorbed by the
buffer elenment. The higher the inpact speed, the greater is the inpact

energy. The absorption of a smaller anount of inpact energy will also
require only. a small|ler space.for_the buffer ele t...The buffer elenment is
or af er abi =R g e 1A el ey SheEes cistefed i e As

expl ai nedatdrgvgistdrite Whizkeprdeaiaehs depanticon @hetshecdaf the dars braki ng action
can be deactivated if the speed of the car falls belowthe limt speed. The
function of the brake device can then be assunmed by the buffer elenent. The

fol I 'ow ngrlegtliiaPidle afraigeliesd 89cs ¥RPH 8 LG doR¥ENFePasSer ves for
further ex%eanateloon PEF\ c%a[rﬁ}rg%ngﬁ gncwi tﬁ tﬂ%vﬁgaéﬂgg? doﬁ @hfc a8 | gure
1shows a ssf¢tgnetarc representation of a first enbodi nent of an el evator
installation in accordance with the invention; Figure 2shows a sectional

view taken along line 2-2 in Figure 1; Figure 3shows a schematic
repr esentiatid gavantadedas dnst REBPEhARBEaiANgaElement and/or at least one stop

element comprises a buffer element which dampens an impact. The buffer

element dampens the impact by absorbing at least part of the impact energy.

The buffer element may, for example, be configured as a hydraulic buffer or as

an elastomer buffer.
Advantageously, the buffer element is plastically and/or elastically deformable.

It may be provided that the buffer element is designed only for impact speeds
lower than the nominal speed of the cars of the elevator installation. This
enables the size of the buffer element to be kept small. As explained above, a
collision of two cars can be prevented by the interacting stop and retaining
elements, for example, in the event that the cars call at stops of the elevator
installation immediately adjacent to each other. In this state, the cars are no
longer traveling at their nominal speed, but at a significantly reduced speed,
otherwise the safety device of the elevator installation would already respond
as they approach the stop. If the stop or retaining elements have a buffer
element, it is, therefore, not absolutely necessary to design the buffer element

for the nominal speeds of the cars.

It may, for example, be provided that the buffer element is designed for
impact speeds lower than 5 m/s, in particular, for impact speeds of at most

3 m/s or at most 2 m/s. For example, the buffer element may be designed for
impact speeds of 1 m/s. It may be provided that the buffer element is

designed for impact speeds lower than the reduced impact speed of the buffer



el evator installation in accordance with the invention; Figure 4shows a
schematic representation of a third enbodi nent of an elevator installation
i n accordance with the invention; Figure 5shows a sectional view taken
along line 5-5 in Figure 4; and Figure{§shows a schematic representation of
a fourth enbodi nent of an elevator installation in accordance with the

I nventi on.

elements that is achievable with customary delay control devices of known
elevator installations, this reduced impact speed possibly being dependent
upon the nominal speed of the elevator installations. The design of the buffer
element determines the impact energy that can be absorbed by the buffer
element. The higher the impact speed, the greater is the impact energy. The
absorption of a smaller amount of impact energy will also require only a

smaller space for the buffer element.

The buffer element is preferably designed for impact speeds up to at most the
limit speed. As explained above, the brake device arranged on the car or its
braking action can be deactivated if the speed of the car falls below the limit
speed. The function of the brake device can then be assumed by the buffer

element.

The following description of preferred embodiments of the invention serves for

further explanation in conjunction with the drawings, in which:

Figure 1 shows a schematic representation of a first embodiment of an

elevator installation in accordance with the invention;
Figure 2 shows a sectional view taken along line 2-2 in Figure 1;

Figure 3 shows a schematic representation of a second embodiment of an

elevator installation in accordance with the invention;

Figure 4 shows a schematic representation of a third embodiment of an

elevator installation in accordance with the invention;
Figure 5 shows a sectional view taken along line 5-5 in Figure 4; and

Figure 6 shows a schematic representation of a fourth embodiment of an

elevator installation in accordance with the invention.



- 12 - Figures 1 and 2 show schematically an elevator installation,
general ly denoted by reference nuneral 10, with a shaft 12 in which a first
car 14 and a second car 16 are arranged one above the other and can be nade
to nmove vertically up and down separaLet¥_fron1each other. The first car 14
is connected by suspension neans in the formof a first suspension rope 18
to a first counterweight 20. The first suspension rope 18 is led over a

first tragtion shea 2 i ch_can, be de.to.rotate by a first drive

evi ce. 23T IoHES 1198 2aneve tuTaedy o mivechds Fehanheherablhepbist.
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a second drive devi 3 The,second .drive vi ce .conprises.in _a manner

inoan per CUENNEIGNE S5, e Bt SESRF9EN P Rrd® et BB Tk ateRein be. made
to nove Vﬁﬁéé»@bt%v@h&kﬁ% geViaat @9 Gotdie Wb dRst alilé dédice2B3. Thd Asstshaft 12
separately fromthe first car 14 by neans of the second traction sheave 32.
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In Figure 1. ISTs nmerely Tor edse of conprehension.” I'n actua act, In

t he el evaverticafigtigd dd idownl8longheerticaingwideaeidh g, 26 intte3haflas2 lyown i n
Figure 2, are hel'J\,{;g bﬁ/ means, Ofstl'%m de%?:)ai | s 34, 36 and 38, 40, respectively,
on a shaf MGA8gONER M35 USGLIQR SNEAKE 4fovabl e in the vertical direction. The
two counterweights 20, 30 are, therefore, novabl e al ongsi de each other.
Such an arrangenent is, however, not absolutely necessary. The

count er wefgaitsecond gad 160s conhdctgidsly secend anspensien didgansrisrihesfiod@sofod t he

cars 14 and 1 r_else both e f i I R I, g | possible to
arrange t e~ gju% S@revr\]%fogrh?oso 928§ tg% E%é}}wa?oﬂrﬂgg\x@ggt r?[())\‘/gsgl%esaec()%gdabove t he

other. -sudsphensidrergpd @8 is fdd sverda s2Goad ergrtioi sHeaviee3 i whichc@n B4 and t he
second car 16 can be nade to npyve are secured to opposite shaft side walls

44, 46. TRAasefo rotareBy @eseqansidiye AEKCGIS The SeRONSLATE A8VICe 24, 26 may,
hovever, &l5Brikes & LarBRAet RnbWA FAdd a'diffe ¥RLSr 4%d a drive brake. The

second car 16 can be made to move vertically up and down along the guide
rails 24, 26 in the shaft 12 separately from the first car 14 by means of the

second traction sheave 32.

To simplify and facilitate understanding of the representation, the two
counterweights 20 and 30 are shown on opposite sides of the cars 14 and 16
in Figure 1. This is merely for ease of comprehension. In actual fact, in the
elevator installation 10, the counterweights 20 and 30, as shown in Figure 2,
are held by means of guide rails 34, 36 and 38, 40, respectively, on a shaft
rear wall 42 so as to be movable in the vertical direction. The two
counterweights 20, 30 are, therefore, movable alongside each other. Such an
arrangement is, however, not absolutely necessary. The counterweights 20
and 30 could also be arranged on different sides of the cars 14 and 16 or eise
both on one shaft side wall. It is also possible to arrange the counterweights

20, 30 so that they are movable one above the other.



In the elevator installation 10 shown, the first suspension rope 18 is
coupled to the first car 14 by neans of a central deflection pulley 48 held
freely rotatably on the roof of the first car 14, and the second suspension
rope 28 is coupled to the second car 163y neans of two lateral deflection
pul I eys 50, 52 arranged on sides that face away from each other on the roof
of the second car 16. This will be clear, in particular, fromFigure 2. The

first 4 j : b t 1d 6. At tively, the first
Suspens; offe Gsird B Bof S PR TRC S 63 8 and MEEARAd S8 16.cRs of o
rope end ptasderedimdve hResé@rbdab dppsiterdiaresideMall< e, 86 Thiedvilimisdie art

is famliar with such rope end attachnents. To nonitor the operating
behavi or B¢ ciads frow Fiavee 2t hbe auwdataiis 2hs2@Ima i riveere s be astaghed

el ectroni j which is coupled to the drive devices 23 and
33 and alg%a?%§@¥§?§%t§%gn ‘speed sensors which are known per se and are,

therefore, not shown in the draw ngs. The di stance and speed sensors are
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accor dancg,aMitdt R 130y HeddtscoOReenAtraNBeRefdH BllleyRBSHERE §RIEGY réta@abi)f the
car concerned can be triggered by the safety device. To this end, the drive

not or of eméheapofiafl thesfifst canilidciped e seneddt HSPENFIRe 9PEKES issceunleddped.

Each car 14 i I 4 Cd V, iL.ch in
t he enbod&l?e%%t%gh%g‘\%\# f@ b?o'ﬂ%?é%ro ggwggg’iﬁg'a%éé’é‘a‘?@? heé(?'e%%é&a:p@g%car 14,
16 can bepmreidesnihaalfase bwaketomi éddhnothey enytiehoodf dfitive deyohteabriskahikevi ce

55 and 57, respectively, if the speed o he _car 14, 16 exceeds a
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direction of the shaft side wall 44 fromthe vertical projection of the
first car 14. The second stop elenment 56 is held novably on the first car

14; in t hE SMIYERTG ORITENAY Behawionph dieabye car fhe £levater insitalationid s8
and & horTIREaT ol y areg BfeRUARESEE WHT LpIEREe MRS dolitasre L
23 and 33 and also to distance and speed sensors which are known per se and
are, therefore, not shown in the drawings. The distance and speed sensors are
arranged on the cars 14, 16 and/or on other movable elevator components
and/or in the shaft 12. If the operating behavior of a car 14, 16 is not in
accordance with an admissible operating behavior, an emergency stop of the
car concerned can be triggered by the safety device. To this end, the drive

motor of the car 14, 16 is switched off and the drive brake is activated.

Each car 14, 16 carries a brake device 55 and 57, respectively, which in the
embodiment shown is configured as a safety gear. The respective car 14, 16
can be mechanically braked within a very short time by the brake device 55
and 57, respectively, if the speed of the car 14, 16 exceeds a prescribed
maximum speed or the distance of the car 14, 16 from an obstacle, in

particular, a neighboring car, falls below a prescribed safety distance.



Associ ated with the first stop elenent 54 is a first retaining el enent 60
which is arranged in the shaft 12 outside of the vertical projection of the
two cars 14, 16 and, in the enbodi nent shown, is attached to the shaft side
wal | 44. Associated with the second stg¢p elenent 56 is a second retaining
el ement 64 which is arranged in the shaft 12 outside of the vertical
projection of all of the cars 14, 16 and, in the enbodi nent shown,

attached o0 68 of the sh Th irst g eI enent
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shown in Figure 1, and a horizontally oriented stop position, shown in Figure 2.

Associated with the first stop element 54 is a first retaining element 60 which
is arranged in the shaft 12 outside of the vertical projection of the two cars 14,

16 and, in the embodiment shown, is attached to the shaft side wall 44.

Associated with the second stop element 56 is a second retaining element 64
which is arranged in the shaft 12 outside of the vertical projection of all of the
cars 14, 16 and, in the embodiment shown, is attached to the shaft floor 68 of
the shaft 12.

The first retaining element 60 and also the second retaining element 64
comprise a buffer element 70, which is fixed in the shaft 12 outside of the
projection of all of the cars 14, 16. The buffer element 70 may, for example,
be configured in the form of a hydraulic buffer or else in the form of an

elastomer buffer.

When a lower end position of the first car 14 is reached during downward
travel, the first stop element 54 strikes the first retaining element 60 and

thereby limits the travel path of the first car 14 vertically downwards.

In a corresponding manner, the second stop element 56, provided it assumes
its horizontally oriented stop position, strikes the second retaining element 64

when a lower end position of the first car 14 is reached during downward



travel of the first car 14, and thereby also limts the travel path of the
first car 14 vertically downwards. Associated wth the second car 16 is a
third stop element 72, which is imovably fixed to the second car 16 and
protrudes laterally fromthe vertical _gkojection of the second car 16. The
third stop element 72 faces the shaft side wall 44. This will be clear, in
particular, fromFigure 2. Furthernore, a fourth stop elenment 74 is held
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hori zontal ly oriented stop position, shown in Figure 2. Associated with the
third stop elenment 72 is a third retaining element 78, which is arranged in
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limted vertically upwards.

Associated with the third stop element 72 is a third retaining element 78,
which is arranged in the shaft 12 outside of the vertical projection of all of the
cars 14, 16. In the embodiment shown, the third retaining element 78 is fixed
to the shaft side wall 44.

Associated with the fourth stop element 74 is a fourth retaining element 82,
which is arranged in the shaft 12 outside of the vertical projection of all of the
cars 14, 16 and is held on the shaft ceiling 86 of the shaft 12.

During upward travel of the second car 16, when an upper end position of the
second car 16 is reached, the third stop element 72 strikes the third retaining
element 78. The travel path of the second car 16 is thereby limited vertically

upwards.

In a corresponding manner, the fourth stop element 74, provided it assumes
its horizontally oriented stop position, strikes the fourth retaining element 82
when an upper end position of the second car 16 is reached during upward
travel of the second car 16, and the travel path of the second car 16 is thereby

also limited vertically upwards.



- 16 - The third retaining element 78 and al so the fourth retaining el enent
82 conprise a buffer elenent 70, which absorbs at |east part of the inpact
energy and thereby danpens the inpact when the stop elenments 72, 74 strike
the retaining elenents 78, 82. As expl gigned above, the retaining elenments
60, 64, 78 and 82 are arranged outside of the vertical projection of the
cars 14 and 16 and, of course, also outside of the vertical projection of
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alternative or supplenent, the retaining el ements coldld al so be novably
mount ed dbetdtap dlemant esaimiesdtspeiopt panitiom irc vdyper KtprobrudesHatarally from

respectively associ ated. stop,.el ement .t he n orarily. |limdi .1he travel
path of ﬁga\’r‘%r%'\ﬁﬂleP@égc et BPFr?eef 5%5?«?(:[5'3%%(%‘ ?'ﬁ%%@lﬁ%‘?&\\ﬁe?ﬁ'tfm e travel
path. - phdkes if pddithle peesheeffickig lidt tHe tral@l path 66a ddrtin xaprigssrd hed
limt speed, the brake device 55 and 57, respectively, arranged on the

respect i veseegtiviely, b nepans f af laeshgnaciPBeI¢EeaRaRH &/ BRIBININGARMENbN of
the fi rﬂas@fnei%t&% W@gﬁhiéét@g@nt;gnéecond stop el enent 56 and of the
S an 4,

retaining el emen respectively, associated with these stop
el enents in conbination with the speed-dependent deactivation of the brake

devi ces , 57 kes it possible to positi the first r.14 at a p

Wht o1 s FrsEetsd by Becieong SopREmenEBe o thi B ufiien SNmeet fia: i on
10, the SRGARBLABHdiHFeREIHHEIVROSHIY I ADeEbIRstbPRIéPeRes afd 0Bed athé trigeldi St ance
between the cars 14 and 16 being | ess than the safety distance. The first

car 14 camtbafthegiegpactive cor LAa@nsbtontbspgetivelyatan bepesapoiarty redugass s

t han t he CLJ 1 Lm ! hacp@ h e gdevi L ng t.ri ggered
by the dib3{?ﬁecéé%:egﬁ'gb%é%%?ﬁ%nﬁé sa g%yﬁﬁgéﬁggf\ﬁﬁgﬁ]éﬁole‘%'t e'Eéevent
of mal f ungbp positiort rewblictviatcan inteatat,liatdawh e, pith b Jeotainietdieingt op and
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col li de \/ﬁ'?'ﬁ‘eﬂ’i@"’s%’&%rga'('S%?p%"’le%a{:f)éﬂnBéﬁg%r‘%“feﬁt@gpg;getlh& @BV eli R¥SdSoccur s,
the stop tq%q;@ ﬁnﬁfbdégﬁe%sééétid@s [R{cHt B En8 ! RAITFBESe @R e deifiband
C urt her d 14.

t hereby blo ownwar d novenent of the first car

pivoted into its release position shown in Figure 1, in which it cannot interact
with any of the retaining elements arranged in the shaft. As an alternative or
suppiement, the retaining elements could also be movably mounted so that in
a retaining position in cooperation with the respectively associated stop
element they can temporarily limit the travel path of a car, whereas in a

release position they do not limit the travel path.



In a correspondi ng manner, the stop elenments 72 and 74 arranged on the
second car 16 in conbination with the retaining elenents 78 and 82,
respectively, associated with these stop el enents ensure that the second
car 16 can assunme a position at a stop which is inmmediately adjacent to a
hi ghest stop of the elevator installation 10, the first car 14 being

| ocated at the highest stop. The second car 16 can cone very near to the
first car 14f#de @e@ﬂ&ﬁdh&\/ﬁhﬁmdrj 56 lscless thna phescpbes tmithadeld| thd bigreed

thout the brak 57 belng t d by the dist ing | th
e af oty GPYERREANS LS Torr ERBCE GRS ‘Eare e et ot RG o Mest car 14

i's reliably ppsligngatesh tsydetalaavéﬁeeppeivwmnbsaﬁrrs?étdpremmht sataindrthw' th the
retaining elenents 78 and 8

event of ct _of t stop el enents
L e "9, SRl Stoheiero s abd of He AP MBS BBGN and T, 85
respecti vel YespdetiQsIdeasdovialbed ﬁlhh&héﬁa alopanibmeh®s ikiddatbisatorengl teé the cars
14, 16 and to brake the cars still, the lPuffers 70

toa - 18 - d
of the retaREHY éP%rl’lqaer‘i‘ctéjeGGt'V%@“ ofghe@zakdq deyjess S#Tg% Fiskes TtRasS I | npact
speed whi ch t§<bb§@i§ﬁQﬁ@|$r§tCtaP flef élraeﬁ%lvhﬂ& ks M rhedintey adjbakst @Y loviedk
exanple, be 3 nis 9\% m's. The necessary buffer gat h can,

therefore, BERKE] 'iher%‘F‘éﬁtPY/@S?"laB 10 the,gecORd P I being posionagat the s pel ow

the limt spsesst aﬁlﬂpﬂh@&ﬁ&hﬁ@e bb@u@ﬁ%@@wmr&aqmbé}gg fdsermBh she t he
br ake devi ce 55 an re;pectlve , can be deactlvat ed and the car 14,

16, in the &ptaty dtﬂtarPF&I THRSISoRT 19eCanetqm® VeNbPeRIGRLtNE FEeOHhFr 12t Re
buf fer el engpt&d Which is less than the prescribed limit speed without the brake device

55 being triggered by the distance being less than the safety distance.
Rather, in the event of malfunction of the elevator installation 10, provision of
the stop and retaining elements 54, 56 and 60, 64 ensures that the first car
14 cannot collide with the second car 16 located below it. Before a collision
occurs, the stop elements 54 and 56 strike the retaining elements 60 and 64
and thereby block further downward movement of the first car 14.

In a corresponding manner, the stop elements 72 and 74 arranged on the
second car 16 in combination with the retaining elements 78 and 82,
respectively, associated with these stop elements ensure that the second car
16 can assume a position at a stop which is immediately adjacent to a
highest stop of the elevator installation 10, the first car 14 being located at
the highest stop. The second car 16 can come very near to the first car 14 at
a speed which is less than the prescribed limit speed without the brake device
57 being triggered by the distance being less than the safety distance. A
collision of the second car 16 with the first car 14 is reliably prevented by the
stop elements 72, 74 in combination with the retaining elements 78 and 82.

In the event of impact of the stop elements 54, 56, 72, 74 on the associated
retaining elements 60, 64 and 78, 82, respectively, in order to be able to
absorb the kinetic energy of the cars 14, 16 and to brake the cars 14, 16 to a



A second enbodi nent of an elevator installation in accordance with the

i nvention, generally denoted by reference nuneral 100, is shown in Figure
3. This is largely identical in configuration to the elevator installation
10 expl ai ned above with reference to Fijgures 1 and 2. The sane reference
nunerals as in Figures 1 and 2 are, therefore, used for identical
conponents in Figure 3, and regardi ng these conponents reference is made to
t he above ' ' id 1 it QN eyel evat or

nstal | acTaneroh erATe S A 3ot Petihe sTERRbls BaBao 0187 t onast

buf fer el farenbrexft@uar enpatt spacaingdithorortdeporelsaioninegp@iserpad finfifspédd. 78

and 82, but. instead the buffer. elenents 70, in the elevator installation
100 Showis Mavtos Sxaraple, RITTYe G ey SNEToRYS. Bhe NBsersRy Bufers.

Agai n, wh,%thtéﬁ,&h@%r@tﬁ@@ﬁpéﬂeaaﬁ@e|?t|6\ivl<@fEﬁbes;s@édﬁbmart%r_ le@Ntafs60 and

64, respectively, and en e stop elenents 72 and 74 stri ¢ ‘the retaining
el enent s downdnegimitigpeednpben appeeaghingth® asaddataserktbinindg eldmeérts; the

el ement s fier i 5 have . been, de ivated n sl ow
Choroac TBELASl B8 AT URLEGRa bRl RS I S

i nst al | atinatheld®@ntidfenalifavetomdidredfablynBralaiie tbde AR B\otHeaBufkso be
tenporarilg reduced by use of only the novable stop elenents 56 and 74 by

t hese sto‘ﬂ B&edls 56, 74 bei ng pivoted into their horizontally oriented
stop position. If a tenporary reduction in the travel path is not required,
the stop elenments 56, 74 can be pivoted into their release position. - 19
- A thirdAesboel rerirodifenh oflapvelevatarisstallation ém atddrdamcaacith deace with t he

ti i.ch is | identical i t [ to th t
st al | aumeRei dherale dstphed RieBissote TERROARCY e Bt e PSR 5.

| denti calTHisielegely inurBealia d@nhPurét!i‘tﬂ‘f &3 o€ eldiRites Rt IR Inde0 eixpRlined
conponents in the elevator installation 110 shown in Figures 4 and 5 and

al so in t3Rove withireferense 49 IFiQYreR 1180d 2rdlie sameirglerenee anwdnenals as ired

bel ow,  asgihf-dsl QUKES) dre ZndProre, G4 F&gééqtigg éohﬁ%gn&&gﬁﬂ'ﬁ%rs%_ é%rgcf ence

is made to the above exglanatiofs 1n order to avoid repetiti

el evat or regstdihgahesmsofifh®nents tSferemee shoadeito thegabme dxpadatfonin
sectional views, whjch run perpendicularly to the shaft rear wall 42 and
t her eby ﬁerﬁgvgﬁ% - of the counterwei ghts 20, 30 al ongsi de each
ot her and the region between the counterwei ghts 20, 30 and the shaft rear
wall 42 clearer. In the elevator installations 110 and 130, differently

f r om t he Tdlee@lgvatori instadlptiani dis differaftom dbe etevaton dtstabatien 18tioghet tment s

are not r e ctive a{é{\el hts 20
and 30, ra%rsfgég%q?@%ﬂflé Bﬁhagrge&gtl%ga%&%‘rﬂéht@gé{eg%nénagscﬁﬁini‘%%sa@%'t 8"Certain
ret ai ni n@XlrnEnsteadribedadfemelehersb i, id 2hé rlevader irsalldtior 100&hbhavel

pat h of t_her\:_respecti ve 6ounterwei ght 20 and 30, respectively, and,

t her ef or &0 FGWE e heldan tha stopr elementa e &8 90 y 20980 AditbAVBER the and

16, respagbp eRlfents 54, 56 strike the retaining elements 60 and 64, respectively,
and when the stop elements 72 and 74 strike the retaining elements 78 and
82, the impact energy can be absorbed by the buffer elements 70 after the
brake devices 55, 57 have been deactivated upon slow approach to the

retaining elements 60, 64, 78, 82.

In the elevator installation 100, the travel path of the cars 14 and 16 can also
be temporarily reduced by use of only the movable stop elements 56 and 74
by these stop elements 56, 74 being pivoted into their horizontally oriented
stop position. If a temporary reduction in the travel path is not required, the

stop elements 56, 74 can be pivoted into their release position.



As will be clear fromFigure 4, a fifth stop elenent 114 is held on the
rear side 112 of the first counterweight 20 that faces the shaft rear wall
42. The fifth stop elenment 114 protrudes laterally fromthe verti cal
projection of the first counterweight_ and during downward travel of the
first car 14, i.e., upon novenent of thé first counterweight 20 vertically
upwar ds, when a | ower end position of the first car 14 is reached,
interacts with a fifth retaining el e'ma% 116]£¢¢)iph is fixed to the shaft
rear wal |A Z2ird emnbpdiment of @&y eleVatsipstaiatign; 10 iaacaardaaes Wil xpl ai ned

above w ;g éﬁﬂci@r‘i,?\ﬂg?cpitig 1&g Rienticalire@Shstructidd id tHdierlb/aforaheraatiodd4 is

novably hel d on rst "counterwei ght 20 and can be noved back and forth
bet ween al0 ehddd¥ exslatriednabrhmmis showngarkigures 4 apd 5. lgentipali eferansat ed

upwar ds at an_incl.jne, d a sto it i i [ ch is
hor i zont dIYYEEHP Mﬁ,g’@wegﬁfér?,aggysgﬂgggL%%q%&@i?@%lngn%g{"flﬁe glﬁg\é@nr;odi ment
shown, t hastadlktibn st1@psiedveen Fighikés idsama Graredl azo ihrdef ¢lesator dnstadatien ght 20
for pivotal novenment about a third pivot axis 118. The fifth _stop el ement

114 can b@(bﬁb%\ﬁ’@dnifﬂﬂlﬂ’ei@§n§t%ipl?i6§ijth i 8% 17 EIRBEALY 4 ¥ CafNGn of the
travel p%@a%ipg%egé Bhfeh tE?Fé&%ﬁ'&%%%g?ﬁ%ﬂ@’totﬂﬂﬁraﬂ:fcﬁfeeex%bﬁé’tiéﬁ in

tenporary Ti tion o ravel pat the first car 14. |If the travel
pat h of tdreef itostvocbrepetitiomisght 20 and, therefore, also the travel path of
the first car 14 are not to be limted, the fifth stop elenment 114 can

assune its release position. If the speed of the first car 14 is |less than

the i m tTiperdatdiipskirkiondemMiocendd 30aarebshalenai Fiairesl4 did Bhia second car
16 is located at the | owest stop of the elevator installation 110, the

first carsechiopahvigwis: wdieh rue psseendicelarlydo thewhafeeear walb 42 @ peed whi ch
is less t h j | V4 i Ligger ed.
In the ev@%?e%\f ﬁ"ngalﬁefnaur%c%?gﬁg%?‘\%nﬁgﬁgflee%tﬁ 8?&?‘@%@% ia(?'?%[ﬁglldfﬁs@hgéy?rst car
14 is br akhdr landtthe feigidrhbstvogeretieountetweightaa, i aheé thefsheft re@rof t he

fifth retaini | t 116, This. |injts th |, path of .th
ot s S b Sl ek R SR e i 1
The seconde¢RWRtiREAREESAs 30 Hid 106 pRMAE@RbLIE! sidpaélepientd Qreh@in in

Figure 4 carries on its rear side 120 that faces the shaft rear wall 42 a
si xth st aprengedan thexaramide 1 6dowt oy thpwasreaivaerunierwaightedBndal. 16,

i.e., durin v f e I ert i cal ; war ds,
when an Jﬁﬁg?é@%&g%’é?% 3#? o?l%ﬁﬁegﬂgggﬁgg%pﬁf%sﬁ@%\éc%% ,[ﬁi 'Jr(# ae‘ﬁa s wth
a si xth rebaiohtrgra et thi24hafhilhini arder xedintib thé erastehpatt bbone 68 of t he
el evator installation 110 and has a buffer el enent 70. [%,jri ngl uggar d travel
of the sd€§RECEw cagnterysightdhagd o3 dEeRRsHtY Mﬂ%@ﬁrﬁﬁrﬁn SBIEPt i on
prescrib | SR cﬁ%'etr' LAY akB6cigted Bar 84 3indl 19, RIspEBfel}24 S
reached, qg?‘?lé(lﬁes t he bufeggr e e?nsnt 70 of the sixth ret gi ni ng'}el enent 124
and thereby limts the travel

As will be clear from Figure 4, a fifth stop element 114 is held on the rear side

112 of the first counterweight 20 that faces the shaft rear wall 42. The fifth

stop element 114 protrudes laterally from the vertical projection of the first

counterweight 20 and during downward travel of the first car 14, i.e., upon

movement of the first counterweight 20 vertically upwards, when a lower end

position of the first car 14 is reached, interacts with a fifth retaining element

116 which is fixed to the shaft rear wall 42 and has a buffer element 70, which

has already been explained above with reference to Figures 1, 2 and 3.

The fifth stop element 114 is movably held on the first counterweight 20 and

can be moved back and forth between a release position shown in Figure 4,



- 21 - path of the second counterwei ght 30 and, therefore, also the travel
path of the second car 16. If the speed of the second car 16 is | ess than
the limt speed, the brake device 57 can be deactivated. If the first car
14 is located at the highest stop of Lag_elevator installation 110, the

second car 16 can approach the first car 14 at a speed which is | ess than
the limt speed wthout the brake device 57 being triggered. In the event

of mal funct.ion of the elevator installatiopn 110 the second car. 16 i

br aked by ARG 18 PREHIE JBREr S eh e 108 en el 7 Stok RESETT oW ThFEERE %1 xt b
retai ni ngyakRMERbrizédtallybrferltedidrd tdeesttha\shbfdih il abercenat er vei ght 30
and, therefore, also the travel path of the second car 16. The sixth stop

el ene][lt I’-Ztlzbq)ﬁfiml'é;c&"@\“ﬁhlwle\/ﬂfﬂh stereeldment &4 ds mated @vedie it so t hat
i f i . | f erweiqht . herefore,
2P 5o spedothiSiebbEE8 rohBloratrk SRR o A i BREE e 1 8" e S, O ©

t hese t watoprshanent $14lcanabe piviotap omiai ibg steanpesitionhifer tempbratydimigbgoent 114
interacts only with the fifth retaining. el nt 116 so that only the travel
path of thetRPitF@fe'cR%Etoértl_ﬂé@fgﬁ’f SR tig b rad ethespise: RSOt Phvel path of

the firsteafordfy ifabRn! d)f”EHeelﬁla@éél g?istﬁf&‘ tth‘é?ﬁr%P'EBP'iﬁf"IiﬁtheTﬂ%vél BHH O

installation 130 shown in Figure argely identical in construction to
t he el evdherfirshseanteaweimht2asdothrerefore; glaocthe traviel ratbveftitie firsscar| ati on

et erent s o245 BOhk BTl hcng MR Etof Hifadt 1P tok a8uE s Baonts 116

and 124, pespmetively, but on the respectively associated stop elenents 114
and 122. In the case of the elevator installation 130, the travel paths of
the counterweights and cars can also be limted by the stop el enents

arranged epnkt {éﬁe%ﬂ‘&?%ﬁé‘ﬁﬁ%@@%rﬁl@@lés@.@cfwﬁﬁttﬁhﬂin@ﬁ g E@H‘,‘Jfﬁlé bF@&F&@\PiEH@S’

associ ated w ese. e stop elenents protrude laterally fromthe
vertical ganopederotivatiedt Betheosertavdiedrght és lomated hbthetawestrajoplofibat s are

ip(r)]SIt Lgoge ?\?égPSIirc\isE%aﬁ;tiér?il}S,eq:I%é %?ét &ar° f%gr'}%rf)p%acﬁ‘! LheOfseéohned Eé)ru;% o' ghts

speed, i.e., a speed which is less than the limit speed, without the brake
device 55 being triggered. In the event of malfunction of the elevator
installation 110, the first car 14 is braked by the fifth stop element 114
impacting the buffer 70 of the fifth retaining element 116. This limits the travel
path of the counterweight 20 and, therefore, also the travel path of the first

car 14.

The second counterweight 30 of the elevator installation 110 shown in Figure 4
carries on its rear side 120 that faces the shaft rear wall 42 a sixth stop
element 122, which during upward travel of the second car 16, i.e., during
movement of the second counterweight 30 vertically downwards, when an
upper end position of the second car 16 is reached, interacts with a sixth
retaining element 124 which is fixed to the shaft floor 68 of the elevator
installation 110 and has a buffer element 70. During upward travel of the
second car 16, the sixth stop element 122, when an end position prescribed by
the positioning of the sixth retaining element 124 is reached, strikes the buffer

element 70 of the sixth retaining element 124 and thereby limits the travel



- 22 - CLAIM5 1. Elevator installation with a shaft in which at |east two
cars (14, 16) are arranged one above the other and are novable vertically
up and down separately from each other, each car (14, 16) having a drive
device (23, 33) associated therewith fgq noving the car (14, 16), and each
car (14, 16) having a brake device (55, 57) arranged thereon, and with a
safety device (53) for nonitoring the operating behavi or of the cars (14,

| onst "on@h gy topcreard caresaiiar? et Shbiehs, 4 fre BRVE pSBTBLIRTR: T

el ement (RRonf84ararg.anged in the shaft (12) and interacting with the stop
el emrent (54, 56), for limting the travel path of the car (14, 16),
characterized in that at | east one stop el enent (54, 56) is arranged on at

| east a frkigh o P@gd(o%z{‘re sEESnﬁ?tcak 98t | §§etl‘i5atn0ﬂ:heellnﬂ eeﬁSQhe%ﬁ%ke d@v?eStOp

position, prot romthe vertical projection of the
car (14),570sh |b|etcmea:¢|tvam;! vﬁﬂthe dirstecaral 4 is kicated agtlm aighest 668 obthe

iate th. t 4, id f th
Vertical SethtoritdaTafonlaBofhE Recdi kot Tk SRt bAthERe SneE i et ror a)
ot her cargyedbhidRva s ﬂh%ntﬂﬁ% IFRRf dpeeldnithOuPBfsSbidk@ défiae Bi7ngeiggenent
(60, 64) unobstructed, and in that the br ake device %55 57) arranged on

the respdtigggeedan mevqrﬁ)ofdmalfuacmrar@fﬁfge glavager ins @l@é@n viRalitee i f the
14, bel ¢
Far (o abnh e g By R ARBY st ctba IhoBElo RO BBEL 90 o

limt spefdhbysixtheretaiofnqatementtal 24 n]jhuel[mmbmtlse tr&%l Bﬁth 66the64) 2.

El evator installatjon havjing the features,of im1, in
par | cul oUnEaTEIGEE da g erFTere aird thesivel Reuhof doapopand Cabi! o
connected by suspension neans (18, 28) to a counterweight (20, 30) novable

in the shaft, characterized in that at |east one stop elenent (114) is
arr anged Toe sixth stop eleneerdolidr rtecaaihton{yejth theesixth retaining méerseop 1éftenent

br o et i 0 e cheCbay s bHBh PP SERI Sold IWGIRC  ShaZ,  cor i

retaini HQh@FmB@,tal(;dkEbcm&&thﬁé eévat phth bf shetegorel earené céﬂﬂue limuitekd
arranged outside of the vertical projection of all of the counterwei ghts
(20, 30) by thessityp poPePPERLS: dp aaFWStSna@adleadﬁiﬂeP%.taﬁt 4t stOP Risdite in

the Shal b LOrpasked B B! Pt HerRRho( LRl nm%s«;agsate&m%%ﬂg thavdihat the

brake device arrange spective car
deact i vatpiﬁrhe)ﬂthetﬂret cauntetweidht)2d ahd stherketowvea afsocdhertirbed patin of theeed, it

bei ng poa,siﬁ]lC %Far to be braked to a st ndst| |l at speeds up to at
most t he TTPhfeEr dRH NS R LAMMNG S enent s (114, 116).

The elevator installation 130 shown in Figure 6 is largely identical in
construction to the elevator installation 110 shown in Figure 4. The elevator
installation 130 differs from the elevator installation 110 only in that the buffer
elements 70 are not arranged on the fifth and sixth retaining elements 116
and 124, respectively, but on the respectively associated stop elements 114
and 122. In the case of the elevator installation 130, the travel paths of the
counterweights and cars can also be limited by the stop elements arranged on
the counterweights and the retaining elements respectively associated with
these. Here the stop elements protrude laterally from the vertical projection of
the counterweights, and the retaining elements are positioned outside of the

' vertical projection of all of the counterweights in the shaft 12.



3. Elevator installation in accordance with claim1l or 2, characterized in
that the first car (14) is arranged above a second car (16). 4. Elevator
installation in accordance with claim1l or 2, characterized in that the
first car (14) is arranged bel ow a se_c%ad car (16). 5. Elevator

installation in accordance with claim 2 or 3, characterized in that at

| east one retaining elenent (60, 116) limts dowward travel of the first
car (14). 6. Elevator installation i %ﬁ‘f dance with claim1l1, 2 or 4,
characterized in that at |east one r g elenment (78, 82) limts upward
travel of the first car. 7. Elevator installation in accordance with any
one of the preceding clains, characterized in that stop elenents (54, 56,

72, 74) dre afleyRjed instaliaiion widy a shefyinayhightdrast Wee 68 Cit oe3enovabl e
directly bel OMrdihdd b3L oBBle idotnEPBng A8 ALELBR!EritANAUB AR 8GR ! ON:
protruding lateraliy fromthé veértical projection of the reSpective car
(14, 16) and isaperatety from eacoodeer, teachi gart(18hd 6) revitg efdriveededspé2Bj ve

f ﬁre g%gf t 1?)1’2)3\1’%);[3{15535%%5 ?lljenrf&ve‘;éha onrI r?‘l%v?rlge en;[:ar(glo4, 166Aj’, a%%l’eaSC cé"}-r(ﬁr,'ged 'n
16) having a brake device {55, 57) arranged thereon, and with a safety
device (53) for monitoring the operating behavior of the cars (14, 16},
and with at least one travel path limiting device, which comprises at
least one stop element (54, 56) arranged on a car (14, 16) and a
retaining element (60, 64) arranged in the shaft (12) and interacting
with the stop element (54, 56), for limiting the travel path of the car
(14, 16), characterized in that at least one stop element (54, 56) is
arranged on at least a first car (14), the at least one stop element (54,
56), in a stop position, protruding laterally from the vertical projection of
the first car (14), and interacting with a certain retaining element (60,
64) associated with this stop element (54, 56) and arranged outside of
the vertical projection of all of the cars (14, 16), it being possible for all
other cars (16) movable in the shaft (12) to pass the retaining element
(60, 64) unobstructed, and in that the brake device (55, 57} arranged
on the respective car (14, 16) or its braking action is deactivatable if the
car (14, 16) falls below a prescribed limit speed, it being possible for the
car (14, 16) to be braked to a standstill at speeds up to at most the limit
speed by the stop and retaining elements (54, 56, 60, 64).

2. Elevator instaliation having the features of the preamble of claim 1, in
particular, in accordance with claim 1, wherein each car (14, 16) is
connected by suspension means (18, 28) to a counterweight (20, 30)
movable in the shaft, characterized in that at least one stop element
(114) is arranged on at least one counterweight (20), the at least one
stop element (114), in a stop position, protruding laterally from the

vertical projection of the counterweight (20) and interacting with a



possi ble for the respective other car (14, 16) to pass the retaining

el enrent (60, 64, 78, 82) unobstructed. 8. Elevator installation in
accordance with any one of the preceding clains, characterized in that at
| east one stop el enent (54, 114) arranged on the car (14, 16) or on the
counterwei ght (20, 30) is held imovably. 9. Elevator installation in
accordance with any one of the preceding clains, characterized in that at

| east one retaining elenent (60, 64, (8, 82 116, 124) js held i vably in
the shart (12)ceri e s e AtLed dsnorntat Baradit atdh Bl ot he
precedi ng cl ai gmd affaagaatRitseedf thet Watical ptojastioBe aflofphel enent (56, 74,
114) arranged on the car (14, 16) or on the counterweight (20, 30) is

novabl e bgck R Eerweights 649,230 dt bﬁ@ga@@%éblatf@aaHéttaewwt@ers(64,d
8 116 c A O F ; . . .
Cet ai ni ng ol o) PRISEE RREHar0R bRsd e Peralling ERERE (B8 20007 200G

whi ch t he respauibstalotedsandiimtieat thet brakendevdte (Bb) 57 Parrad®@edldréihe s
contactabl e, the brake deyjce (55, 57) arran on the c 4, 16) or its
br aki g act| o BEFFENSIEAEL | bat SIS the Errehih: TS palod ) | <
in the stop posicst@BPed litnit ShE¥A!Eheirts babdiBle! foR the caf ¢iameked thha any one
of the preceding clainms, characterized in that at |east one retaining

el ement is noveiBhestihek saaeds opith atnmppethyh it seeackby the sé?Ri@AANg positi on

in which it C%tﬁaiﬂ‘irﬁd ?F&%%ﬁs%&ﬂfﬁﬁ%ﬁ! n stop elenment of a car or of a

count er wei ght, and ease yposrtion in which the associated stop el enent
can pass the retaining el enent unobstructed, the brake device (55, 57)
arranged on the car (14, .16) or its braking action beiqg]deactjvgtable when
the retaihi ng EE¥AKRINFSIRHOR IR aceer %cwﬁlaﬁavﬁbhor 2, characterized in

that the first car (14) is arranged above a second car (16).

4, Elevator installation in accordance with claim 1 or 2, characterized in

that the first car (14) is arranged below a second car (16).

5. Elevator installation in accordance with claim 1, 2 or 3, characterized in
that at least one retaining element (60, 116) limits downward travel of
the first car (14).

6. Elevator installation in accordance with claim 1, 2 or 4, characterized in
that at least one retaining element (78, 82) limits upward travel of the

first car.

7. Elevator installation in accordance with any one of the preceding claims,
characterized in that stop elements (54, 56, 72, 74) are arranged on the
first car (14) and on a second car (16) movable directly below the first
car (14), the stop elements, in a stop position, protruding laterally from
the vertical projection of the respective car (14, 16) and interacting, in
order to limit the travel of the respective car (14, 16), with a certain
retaining element (60, 64, 78, 82) arranged in the shaft (12), it being
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preceding clainms, characterized in that at |east one retaining el enment (60,
64, 78, 82, 116, 124) is held on a shaft wall (44, 46, 42), a guide rail, a
shaft floor (68), a shaft ceiling (86)-@4-on several of these conponents.
13. Elevator installation in accordance with any one of the preceding
clains, characterized in that at |east one retaining el enent and/or at

| east one stop ebessipie feotheriespactivemihérecarglléndf) tq F89s thiei retnidiagpens an

i npact. 14. Elev i ' [ nce with claim13,
characterized i ng{eﬁgﬁntgﬁéﬁgﬂﬁ%gb&d&ﬁ@%ﬁ%%@) s configured as a hydraulic
buffer or an el astonmer buffer. 15. Elevator installation in accordance with

claim13, charac ' | t. t el i s plastjcally
and/ or el as[é? cal F@K’é@?gﬁ%t@% Té} %%%Leébg%ﬁvr't%i aﬁ'gyfgrﬁef ég%np rleﬁg 'E%Staﬂgf‘rce W th
any one of cl ai nehdr8cteoizdd jn thadicddeast onedtomelehanti(5¢, bid)f ararejeenamt ( 70)
I s designed for [npact,.Sp s_lLower fhan the nom nal .speed of the cars (14,
16) of the. el evallreiRatper 8f U cpUiRBrk gt €20, D) S RER mihoVabfy.

Q. Elevator installation in accordance with any one of the preceding claims,

characterized in that at least one retaining element (60, 64, 78, 82,
116, 124) is held immovably in the shaft (12).

10. Elevator installation in accordance with any one of the preceding claims,
characterized in that at least one stop element (56, 74, 114) arranged
on the car (14, 16) or on the counterweight {20, 30) is movable back
and forth relative to the associated retaining element (64, 82, 116)
between a release position in which the respectively associated retaining
element (64, 82, 116) is not contactable, and a stop position in which
the respectively associated retaining element (64, 82, 116) is
contactable, the brake device (55, 57) arranged on the car (14, 16) or
its braking action being deactivatable when the stop element (56, 74,

114) is in the stop position.

11. Elevator installation in accordance with any one of the preceding claims,
characterized in that at least one retaining element is movable back and
forth in the shaft between a retaining position in which it can interact
with a certain stop element of a car or of a counterweight, and a release
position in which the associated stop element can pass the retaining
element unobstructed, the brake device (55, 57) arranged on the car
(14, 16) or its braking action being deactivatable when the retaining

element is in the retaining position.



17. Elevator installation in accordance with any one of clainms 13 to 16,
characterized in that the buffer elenent (70) is designed for inpact speeds
up to at nost the Iimt speed. 18. Elevator installation in accordance with
any one of the preceding clains, characierized in that the brake device
(55, 57) arranged on each car (14, 16) can be triggered in dependence upon
the speed of the car (14, 16) and/or in dependence upon the di stance of the
car (14, 16) from an obs vat or | ati,on

cle. - -
accor danct2 i tﬁeé{ﬁ‘;Prdﬁ%tanPtiPﬁé” ﬁF@%&i’i“ﬁé V&‘Eéiaﬁ%’ or@ng B'F%CES&PQ ﬁla{rﬂﬁ’t t he

g;?gfydg‘é:;e (SParactorizatiANHeEH 2P LAGHCREaINHY elbPlentS(8QH4, I8, 8P, as a
116, 124) is held on a shaft wall (44, 46, 42), a guide rail, a shaft floor

(68), a shaft ceiling (86) or on several of these components.

13. Elevator installation in accordance with any one of the preceding claims,
characterized in that at least one retaining element and/or at least one

stop element comprises a buffer element (70) which dampens an

impact.

14. Elevator installation in accordance with claim 13, characterized in that
the buffer element (70) is configured as a hydraulic buffer or an

elastomer buffer.

15. FElevator installation in accordance with claim 13, characterized in that

the buffer element (70) is plastically and/or elastically deformable.

16. Elevator installation in accordance with any one of claims 13 to 15,
characterized in that the buffer element (70) is designed for impact

speeds lower than the nominal speed of the cars (14, 16) of the elevator

installation (10).

17. Elevator installation in accordance with any one of claims 13 to 16,
characterized in that the buffer element (70) is designed for impact

speeds up to at most the limit speed.

18. Elevator installation in accordance with any one of the preceding claims,
characterized in that the brake device (55, 57) arranged on each car
(14, 16) can be triggered in dependence upon the speed of the car (14,
16) and/or in dependence upon the distance of the car (14, 16) from an

_ obstacle.
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19. Elevator installation in accordance with any one of the preceding claims,
characterized in that the brake device (55, 57) arranged on each car

(14, 16) is configured as a safety gear.



