- 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 associated therewith for noving the
car, and each car having a brake devicelarranged thereon, and with a safety
device for nonitoring the operating behavior of the cars, and with at | east
one travel path l[imting device, which conprises at | east one stop el enent
arranged on a car and a retai ni Blpvatendiristalliadivged in the shaft and
interacting with the stop elenent, for limting the travel path of the car.
The use of at |east two cars which are arranged one above the other in a

shaft andTaannaehtidfelbRed Y 8n \@évdteRlinstatdian digomshaapanahrihyat le@st each
other makes it possible to increase the transportation capacity of an
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falls bel oar.a safety distance. A travel path [imting device with at | east
one stop el enent arranged on the | owest car and with a retaining el enment

arranged at the bottomend of the shaft in the so-called shaft pit is
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device, it is possible to limt the travel path of the lowest car and to
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installation. Persons and loads can be moved by means of such elevator
installations. Associated with each car is a drive device for moving the car
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 fowest 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 device is usually configured in the form of a buffer



el ement which is arranged within the vertical projection of the |owest car
in the shaft pit. As nentioned above, the brake device arranged on the car,
in particular, a safety gear, is usually triggered in the event that the

di stance of the car froma second car located in the direction of travel in
front of the car falls below a prescribéd safety distance. The safety

di stance is selected such that after triggering the brake device, the car
can be safely braked without colliding with the second car |ocated in front
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The object of the present invention is to develop an elevator installation of the

generic kind in such a way that its transportation capacity can be increased.

This object is accomplished, in accordance with the invention, in an elevator
installation of the kind stated at the outset in that at least one stop element is
arranged on a first car, the at least one stop element, in a stop position,
protruding laterally from the vertical projection of the first car, and interacting
with a certain retaining element associated with this stop element and
arranged outside of the vertical projection of all of the cars movable in the
shaft, it being possible for all other cars movable in the shaft to pass this
retaining element unobstructed, and in that the brake device arranged on the
respective car or its braking action 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.



In the elevator installation in accordance with the invention, in which at
| east two cars arranged one above the other and novabl e separately from
each other are used, there is arranged on at |east one car a retaining

el ement which can assune a stop position in which it protrudes laterally
fromthe vertical projection of the fitst- car. The stop el ement interacts,
inorder tolimt the travel path of this car, with a certain retaining

el enent which is arranged in the shaft outsi de of the vertical proj ection
of all ofIn bee paesmntidasehe veaticaippopedtivesof heaassoodatstdod esad prrojgecEbement
at | ow spegd, i.e at a t hat ess t an the rescr ed |

cpeeq. ¢ e Bieakat ihs Vet BRGR Ginth i h T FouAT Pl Bk FRGMRIE: BRELHIE be
deact i vat gigafafidori N the event of a mal function, the travel path can be
limted by the stop el enent and the associated retaining elenent. For this
purpose, the stop and retaining elements are configured such that they can
brake the V. Iy t i ated
ret ai ni ngIrgﬁien%%v%t%ﬁ?ﬁaHtgﬁdm a&#&?d rﬁ)%ogfégﬁgeﬁﬁt %EF@§ﬁH@gPH% y%f rom
the verti tyad> CpFEDjE!HGhQGd aofe atheve thre stharhatd movadoe sepataarteiytﬂrrerraeaolm at ed
retaini ng | enent associated retaining elenent limts t he travel
bath of CRETCE usetl TAG Bear T Rded ot e Saf Eh grret bl 8 et B

travel bycémeﬁsmmteaa Biodp &4i88R NG wHiBe itf prgtides REetdng ok edeuitg) ar ranged
on the car can, therefore, be_assunmed at |ow speeds, i.e., at speeds |ess
than the Praieetighebine hyst ¢rs. Jhestep aiemenhiteraesa s orderttodimit dieni ng

el enent . 0 r a | ement
assool at of Pt AAEATHECEal MhER AR LA G El e whiD G TRANEEIT, ST e
second catheashafowusgidedf the umlpaisﬁlob)éﬁidmogall loéltbwctahe Iﬁahetqardl st ance,

whi ch is deci si e in tri t he ke devi ce, out the brak evi ce
i o Lt SRisoashes kB s RaStad Frtbing [le R ERt v SBerfn Earptin SHESE NNt od
and, in t*@ﬂe@é’f’r‘fﬁn %e ﬁrés’%ﬂrilﬂérdehmtt%e%@lr t&éhriLe %Qk'ﬁkérréﬁ%@d R theP¥art e

stop and retaining elenments. The |inmt speed bel ow which brake device

is deactumatbé@klnﬁwctmmmbﬁme@ctlb@tacbm mrféme ewtr@fom@wmrmimt, tbpeed of
Lne Ul SlraGLCHBN SorP be il hERELoBMSE Al R ihel lacardd-rel SRR €VaPL ©

Wi th cust orrary ay a6nt Y eI eviat d1 s this

reduced i gipatdnts Feedhipqaspbky, m ﬁt@pd&mn@i@msmgmemdms aegricoafigapaedueh the
el evator | nstgl | ations. Since the retajning el enent associated with the
stop el endlt BEY (RO briakerthegarite hetaisHige N o AlemrNLBIRGRHg the

proj ecti ogsofe |ét§8(§fﬁ :{}ﬁ @i’éméWct % RdQfnhd Qﬁ)pvéi ehh &l p:%"cﬂ!ufﬁ I'Sa?&ggp al |

of the cars, I nteracts vvlt e stop el'enent of the , the
travel paftrbn‘othet Wertidal projeatiovaf the darraot dbtat cam;cohbaxatﬁweraémpcahéd abl e

iti f th d h haft .
oL ot wittafing RlarhEbE e e HTeBLs BP0 Bleile MM Yy S6 s M &

be provi dediHidiahetdae, wHe$éa§a+ie bhe ¢A808d Al avehalsErOiHEiCRiavel by tﬁ@r
exanpl e, the second car assumes a position at the | owest stog of the
€

el evat or fTataindng gleroant.tMnfunesion ofsthechirakeate viee @rfanasc o the ¢ar &fnanged

i mredi at ekt tive

verti cal - TesRREEbRasRHEd Bt [QIE sOLORS 77 aPSResR s LN M SN e
second caby tl sbep ekdmant ynpthy astedatad réﬂa@wuag@émﬁwtnﬁé ueodsmobnauofs t he
el evat or |nstq4jat| provi si the stop rotru ng in

he
The ' ot o Ipbatet Brineatiaial of the BRA hBOvRERIel SesPeRes M 1fiteheat therC cay
and of th%ermts@'c@mgneém%r@%ﬁg@@t% g\éédhdémsatswssé@amﬁt.s plskipput the

brake devi ce of first car having to be activated. In the enbodi nent
ment i onedtcapo\pe) ovatbafSBéeetquheimm whﬂquede@@w@wntﬂﬁ@gﬁemweclaﬂam thin the

verti cal e, second
car. A co ‘ﬁé?e’o‘%‘fltgf)u?mé ?E%%%ggggﬁq%mﬁ%%g'%g&i?ﬂ%@%e%yg? CP' ’E‘ct all ation
I Iocat ed thekendetioncaw bddeAerivadtatitarid, tinahe derdafmengdroytideabdin ee
el ement. brought to a halt by the stop and retaining elements. The limit speed below
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reduced impact speed of the buffer elements of such elevator installations that



In a correspondi ng manner, it may be provided that the first car is
arranged bel ow a second car and has a stop elenent protruding laterally
fromthe vertical projection of the first car, which interacts with a
certain retaining elenent arranged in the shaft outside of the vertical
projection of all of the - 5 - cars to%tevent a collision of the first
car wwth the second car arranged above it in the event of nalfunction of
the elevator installation. This nakes it possible, for exanple, to position
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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 mentiched 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



cars at stops imedi ately adjacent to each other, and in the event of

mal function of the elevator installation, a collision of the cars is
reliably prevented. The possibility of positioning the cars at stops

i medi ately adjacent to each other results in an increase in the
transportation capacity of the el evator 2installation. The cars are usually
each connected to a counterwei ght by suspensi on neans. For exanpl e,
suspensi on ropes or suspension straps nay be used as suspension neans. The
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configuration evator installation in accordance with the invention
expl ai ned above, the travel path of a certain car can be limted by the
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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 iower 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 be provided that at |east one retaining elenent Iimts upward travel
of the first car. For this purpose, the retaining elenent is arranged above
the stop elenment protruding, in a stop position, laterally fromthe
vertical projection of the first car. It may al so be provided that at |east
one retaining element limts downward travel of the first car. For this
purpose, the retaining elenment is positioned below the stop el enent
protruding, in a stop position, laterally fromthe vertical projection of
the first cass at btopssinpaetiatealyaadjgcantvianeadeotiser fndtioghelamentsf are
arranged on first r and on .a secand car ,novab direct!|y bel ow the
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arranged ith 8B AREF resylts hedm§GHBass B e bienspertaisp<aPrrey AfHBE car to

pass the r Ml t unobstructed. The first car may, for exanple, be
arranged 5@%‘5‘4&% Hgt@heag% car, and downward travel of the first car may be

limted by the stop elenent protruding, in a stop position, laterally from
2ssoci at ed i RS FRF SUALS carBraRrectishar a coungriqlint B HbefSsdseRtscar
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projection of the second car and the retaining el ement associated with this
st op el emgHEpPeENsion means. The counterweights execute a counter movement to the
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 all 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 laterally from the vertical projection of the
counterweight and interacts with a retaining element arranged outside of the



I n an advant ageous configuration of the invention, at |east one stop

el enent arranged on a car or on a counterweight is held imobvably on the
car or on the counterweight. This enables a constructionally particularly
sinple elevator installation design which can be produced cost-effectively.
It may al so be provided that at |east ode"retaining el ement 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
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can, therefore, be temporarily li'mted.

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 stop el enent can be novably nounted on the car by, for exanple, the
stop el enent being held pivotably or displaceably on the associ ated car or
on the associ ated counterwei ght. The retaining el enent can be novably
mounted in the shaft by, for exanple, the retaining el enment being pivotably
or displaceably nmounted. In a preferred8configuration of the invention, at

| east one retaining elenent 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 al so
be provi dedvehaf tret sé@ast canean bedimited) byl theestopidemmeind protrsieirey &Eteodlivt he

af orenent L oned conponents, The ke device arr ed on.each car is

o1 of o1 bl 0T FRiG AP BUTEL B esb b RORE oD St bt AT daeaha) or of
the di st apsedidtedomith ahsUstep die@dnan obstacle. For exanple, it may be
provi ded that the brake device is triggerable independently of a distance

froman obstacle if the speed of the car exceeds a - 10 - maxi num speed.
I n additi trd ' L f i f
i stnce. THPoHd SERER B ARAHE o o BLERG, &) hsbheiap oAk
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. Depending 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 {east one stop element back and forth between a

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



The brake device arranged on each car is advantageously configured as a
safety gear. It is advantageous if at |east one retaining el enent and/or at
| east one stop el enent conprises a buffer elenment which danpens an inpact.
The buffer el ement danpens the inpact by absorbing at |east part of the

i npact energy. The buffer el ement may, "for exanple, be configured as a
hydraul ic buffer or as an el astoner buffer. Advantageously, the buffer
elenent is plastically and/or elastically defornable. It may be provided
that the b@Wﬁépaﬁ1eﬁenmwuéndnsjﬁmednenﬂyréqukéapmeBpreEmsembMEbeuhaneﬂhe
nom nal s X d of the.car f the el evator inst at.ion bl es the
o e ot ¢ oS Eee Pesititar fhe eRrRLay LRlnk N R A arths Ve be,

col l'i si ont@imitweedahe stap demphe\entRdnuvddn® itdieleass ipagitkiroBgamdin
retaining elenents for exanple, in the event that the cars call at stops

of the el WA #RSPal | ation | medi at el y adj acent to each other. In this
state, the cars are no longer traveling at their nom nal speed, but at a
significantly reduced speed, otherwi se the safety device of the el evator
i nstall at iﬁemmamemaaiweaadwpmepmnm HSnahde pmmidet thathet leeeponkfretdiairss op

or retai n| eI ement s buffer eI therefore, not. .
absol ut el § réts’§aﬂ19\’?ala éf‘gﬂn(ﬁ B R EE ha%%wq%}atrﬁgalﬂm Hﬁ?'hgﬁéﬁds of
t he cars. whicHYcarf ibtei@xematiea déeta@ﬁ@% @@brﬁ@ﬂﬁ of Be b Wridtra eberRitwdisht,
desi gned for inpact speeds |ower than , in particular, for inpact

speeds of 2B anfRlease ﬁPE'UQF‘ intwhightthe W@Ciam s@mﬁr&ﬂr@en&w pass éheel enent
may be depd @il i emﬁgbg%‘éée% %elbr%&a ddvicdBraRBeR U] BRYs! he

buffer el ement or Inpact s I owe e F&a uceotsl npact
speed of bhakibgfaceion belng 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 elenment determ nes the inpact energy that can be absorbed by the
buffer el ement. The higher the inpact sp8ed, the greater is the inpact
energy. The absorption of a smaller anount of inpact energy will also
require only a smaller space for the buffer elenment. The buffer elenent is
pr ef er abl yratdgiugnedetdr In apdittors pegdsring may accunita distandenfallssipeled. a As

expl ai ned ve, .the brake device arranged on the car its braking action
can be deSETY SVSANTE AHET epeiaisah Yarrrot It 35558 56HRG0T: m ¢ spaed. The
function of the brake device can then be assunmed by the buffer elenent. The
foll owi ng_description of preferred enbodi nrents of the invention serves for
further eXprdHakeslevice 2AGRE GNP £8F ISHROVENERPPRKS!Y icAn{iaHERd ariggur e
lshows a §5Q§?%khg.representation of a first enbodi nent of an el evator

installation accordance with the invention; Figure 2shows a secti onal
view taken along line 2-2 in Figure 1,

It is advantageous if at least one retaining element 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 aiready 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



Fi gure 3shows a schematic representation of a second enbodi nent of an
el evator installation in accordance with the invention; Figure 4shows a
schematic representation of a third enbodi ment of an el evator installation
in accordance with the invention; Figure 5shows a sectional view taken
along line 5-5 in Figure 4; and Figure &3hows 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 nove vertically up and down separately fromeach other. The first car 14
i s connected by suspension neans in thelédrn1of a first suspension rope 18
to a first counterweight 20. The first suspension rope 18 is led over a
first traction sheave 22, which can be nade to rotate by a first drive

devi ce 23.Figlesfl patl Ashow shbeneica8y conglevsts inatadlabbnngenkrdiyndpeotesie a

drive notqr and a drive bra not sh in the draw ngs)., The first car 14
can be nad TECHEE WRETTat Ty R e thdarinar B 4 Bt eR 14ande sasand 5a,
26 in the @hald akafunBBathetdbdtetid b&lertdreti®Beshga¥eodRovEnrrsespnd car
16 is connected by second suspension neans _in the formof a second

suspensi orHRr ape@ degin seppraselyiterorafhepiEr ghhe st qareld despanseissledsi on rope
28 is led ; | i; 0 rotate by
= second dr-oen9eirEets I fic Fa SR Sesntioh SRR AR BIRRE S Tanner

known per eenbemvaiget 20t dhe dimst sushrdnseorbrake 1.8Thded evond foat trigtioan be nade

t tical d th i d ils 24,. 26 jn.the shaft 12
opar it ol PSR St et rafe Bt s o AavicF ot (Ui Brdnge 32
To si npl i farpangediag i3l édrthprivdsia atraaadh&gkRdbwh R RP4 *FR/RL dok@n antiRedtive

counterwei ghts 20 and 30 are shown on _opposite sides of the cars 14 and 16
i n Fi gur e brakerngt FRoyaria|thefdspwdnaga . dhedbispcahddsiasnbe madg taanoyact, in

t he el evatgr..i l.at t er vel 2 wn in
Figure 2, r\}aérrtet&ﬂg{ gﬁgégn@%é%é?ﬁ%%&g&r?gi%l%gg%m %é’ ‘g?&qg%g%ﬂaﬂs%gg’ ectively,
on a shaf tmeaas ofvathd fidst tsactden tbedee @Bvabl e in the vertical direction. The
two counterwei ghts 20, 30 are, therefore, novabl e al ongsi de each other.

Such an arrangenent is, however, not absolutely necessary. The

count er we gl Soc2Phdeetdt f@isc@é%jec%éé%W&@n@%&%n@fbrﬂh{efa%%tth%i fdes of ot he
cars 14 and 16 or else both on one shaft side wall. It is also possible to

arrange t Isecend suepersightrop2(®@8 Bnasecohdicouinggrveeighhdabhe segendbove t he
other. - sﬁ%pénsion rope 28 is led over a second traction sheave 32, which can be
made to rotate by a second drive device 33. The second drive device
comprises in a manner known per se a drive motor and 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 else
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.



The guide rails 24, 26 along which the first car 14 and the second car 16
can be nmade to nove are secured to opposite shaft side walls 44, 46. This
will also be clear fromFigure 2. The guide rails 24, 26 may, however, also
be attached to the shaft rear wall 42. In the elevator installation 10
shown, the first suspension rope 18 is-&8upled 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 16 by Theadgsidefratiswd4l 2beglahgdetfitieche dinstpodid & 2nB0cheS2@ndaceett aansi des

that face away from each other on the roof of _the second c 6. Thi il
be bl car C HeaadR DUIPRE Bre aeHES i BPB0 shetige WS g, 15 THs vl Petbov e
t he secon%ecaéarlﬁon»ﬁkrgerreaz.iw guidbh%uf:izmstzeﬁ#m@werrpagou&e aeldcHedl so

be coupled to the first car y neans of a rope end attachment to the
roof of t e thpshgficrgermall @de skilled in the art is famliar with such rope
end attachnents. To nonitor the operating behavior of the two cars, the
el evator installation 10 conprises an electronic safety device 53, which is
coupl ed t antthe aevater deataba@dor? 3 Oagtbvdd, tedfiak Saspenslostraped &adcapded to

whj ch, k d ot ef in th
G i ngs. URATH ULHE DY AEPEp a5 CEOr L e OR R IRYER BR4 HESbAFRSTably 6

and/ or on i R rdH\GARhE fRLe¥AL 94, SRIMRBEBESHARALHENSIBNrBBe UMfd cdibled frot he
operating behavior of a car 14, 16 is not in accordance wi th an adm ssible

oper at i ng thelsgupid cand beme Mmgesyofstvip laderal neflestion andieyAed, cah ab@ngergger ed
by the safiety dey GeracIay L BroddhochgndE L XGHRLAE oPLyd BEC6A 166y

switched & rake 1S activa car carfri
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configured as safety gear. The respective car 14, 16 cap be chanical ly
braked wi tSﬁF‘h”‘ZC%Pﬁ- é’qlfgmatﬂ‘{%, He ?‘ FARRESI@BVOPE 1 CaH %'?P%Ee coupled

respectiveh Ypelitfrst B8 $R9FARENEE £ASpelénd Lot RNIGREHSIAHY RATIGE ARRYXI mum

speed or the distance of ‘the car 14, 16 froman obstacle, in particular, a
nei ghbor i mgr ddr Orfeaskibed &t the arpisdecmilidedithasusthyrafiesenth@gtachmeants. At si des
that face away fromeach other, the first car 14 carries a first stop

el enent 54 and a second stop el enent 56 associated with a shaft side wall

44 and 46Tor@sna6k itN@IoperaTﬂn? behatiostoipheltemeadrspéheé sldvator aldtylidtioredot o
the first car 14 and protrudes Iaterallg/ in the direction of the shaft side
wal | 44 f CBMRTIsEsS\AY EleCHION sPiesY idsNIcss 53 nwhighrigtcoppled o the drivecdmiicas op

el ement 564 g, %darm)gg%'aé S8tde grﬂd%%éﬁg%aﬂréérsi\ﬂhfcﬂear%mﬁ% s%%wg, It

i s pivotabl'e about a first prvot axis ween a rel ease position i ng
upwar ds atrenthemefaragnoskboewniin thieginaeviigs.dftte distance entdaplegdosdrsotedrst op
position, a?i%%vg\j%di c?n E#\glégxes %4, 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 stop 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, is
attached to the shaft floor 68 of the shaft 12. The first retaining el enent
60 and al sbsides that dack pebgi Momgoeatheowtdr, 6de Eiostprarset astnds aifiret stognt 70,

which is fjxed in the shaft 12 outsid th jection of all of th
12, 16, " THERN 5 oBAARRTORD IRy e e R WERTA SOF B Al or m

of a hydrantiqe, bebp&stivally etisefitdt 488 derBneis4aR igImslapm i tSthe Yiban a

| ower end position of the first car 14 is reached during downward travel,
the firstcat b andepiaifudns eteialgdntthe Cf"!“&@lpnr@ftféienﬁihﬁt éi_d@rr‘é!ﬁ{' oframe the
thereby | bgﬁk%lbﬁtgjetcfigﬁ%f tRattsClaf 18, frhé%tec&'%{i s%cgp ‘é?érkbﬁ@%é%s%%‘i‘@""ards- In
a correspondi ng nner, the second Stop €lernen , provided it aSsunes its
hor i zont ahlgvably entted fasbpapaddi in oine estbodiasent bose;dnd piebtabierapoeitement
64 when a_l oqwer end n%si)tion of the first car 14 is re ch%d duri_n% downwar d
- 15 - first pivot axis etween a release position facing upwards at an incling,

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 projection of the second car 16. The
third stop el ement 72 faces the shaft slede wall 44. This will be clear, in
particular, fromFigure 2. Furthernore, a fourth stop elenment 74 is held
novably on the second car 16. In the enbodi nent shown, the fourth stop

el ement 7#rave! obitabfissthackl 4rahd thdrkbalabed limitsethendapevmdthaofi the/ irdtetareen a
rel ease p&a eg? | rlented wardly at an incline, showm in Figure 1, and a
hori zont a If@ ng'f"’c% osition, shown in Figure 2. Associated with the
third stop eI enent 72 is a third retaining elenment 78, which is arranged in
the shaft 12 outside of the vertical projection of all_of the cars 14, 16.

I n the enbseRGieiad witbwhe sasendmardl l§t%1t|!h||rﬂ§t@w ementyg2; whighésd to the
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second car 16 is thereby Iimted vertically upwards. In a correspondi ng

manner, t ﬁbowauthmf@w@ip s&ble eEgTETY 74 08 v \Ede ibacksmhtasth ebohbEi senendl |y
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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 alf 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 horizontaily 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 ai ned above, the retaining elenents
60, 64, 78 and 82 are arranged outside b “the vertical projection of the
cars 14 and 16 and, of course, also outside of the vertical projection of

t he counterweights 20 and 30. The retaining elenments 60, 64, 78 and 82 each
i nteract oheyhindtret@nseeichientsi®pndldoebhe oburtheetangldearehtlS?

respectively, provjided this st el enent assunpes_its st osition. The
|t oract] EBEBaA LI HRTT20 FhEN b3 BRch atiberd RapEafpadon el enent
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its stop position in which it protrudes laterally fromthe vertical

proj ectio %fEtﬁH‘éNQ@é@@(@ﬂﬁ/@ch?- 14 and 16, respectively. This nakes it
possible to specifically limt the travel path of a certain car 14 and 16,

respectively, by nmeans of at |east one stop elenent and a retaining el enent
associ at eAswixphaitdd sbsvveptied estmimiing ldlemasts bDusty dBexhbB2tdre @eanged st op

el ement 56 and t fourth stop el ene 74 in the odi ment shown, only
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first stog el ement 54 and the second stop el enent 56 and of the retaining
el enent s 88pogRIedmith dBissttop\RIEeNissoci ated with these stop el enents in
conbination with the speed-dependent deactivation of the brake devices 55,
57 makes it possible to position the first car 14 at a stop which is
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mal f uncti of 1. (A | i Vi, §4.0 and
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t her eby bPBEKC PEIRERD aEGIREPECHYS Shemelgnenha®iand Y 4c KsPestively, can be
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
supplement, the retaining elements couid 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 elenments 78 and 72,
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 installatidh-10, the first car 14 being

| ocated at the highest stop. The second car 16 can cone very near to the
first car 14 at a speed which is less than the prescribed Iimt speed
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is made to the above explanations 1n order to avoid repetitions.

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 72,
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



The elevator installation 100 differs fromthe elevator installation 10 in
that the buffer elenents 70 are not arranged on the retaining elenents 60,
64, 78 and 82, but instead the buffer elenents 70, in the el evator
installation 100 shown in Figure 3, are held on the stop el enents 54, 56
and 72, 74. Again, when the stop el emeni8 -54, 56 strike the retaini ng
elenents 60 and 64, respectively, and when the stop elenents 72 and 74
strike the retaining elenents 78 and 82, the inpact energy can be absorbed
by t he bufstamdstllieteatbaifféds &0t @ thehetbinkke eenenizsch 554,578, 8% @rbesigned
deactivat?d upon sl ow a rga ch to the retaini

t
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i gur o5 4 Thige §venaEhatIctone PeEL AHPABL TP i NSk R epulihe used f or
i dentical faQnpaReEMyS in the elevator installation 110 shown i n Fi gures 4

and 5 and also in the elevator installation 130 shown in Figure 6 and
expl ai ned below, as in Figures 1, 2 and 3, and regarding these conponents

ref er ence 4 s, Ddec 8 ok6oAEY 8 B! ARBY\BDRad Y, B 8tk @-BYQifh fppeLi ti ons.

The el evator installations own | i"gures 6 in

secti onal imewRn, Winehaliy tdepetaeebyirefdranty nUmériaEISbafstshicﬂam ;M\/&‘-hc_i;uré23 and
t her eby ke t he arra enent of %he counterwei ghts 20, 30 al on

d
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fromthe elevator installatio 10 and 100 expl ai ned above, stop elenents
are not afigged end tthare;dhsrefare, 1L$G¢Uﬁorodemh®ir®$mmem e duait e dedgit s 20

and 30, respectively. These st enent s interact, wth a.certain
ot ar i ng revar Bdse doRsrRh SRR §,RpRRsP30R AR artathbOef it

path of thedéespeacsidviepesatioher wei ght 20 and 30, respecti vely, and,
therefore, also the travel path of the respectively associated car 14 and
16, respectively. As will be clear fromFigure 4, a fifth stop elenent 114

is held o h%ft[ﬁF\r/%g; %tg‘ﬁ?ﬁ%% 1®o diRer %'ﬁfo%tu tﬁglla‘é@é%ﬁ'ﬁ%%\ngﬁf? rﬁ%tmft%% thehe

shaft rear th stop ‘el ement protrudes laterally romthe
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reached, iRFRARELE aMelHeld dr EHéEtb%%%Hié?&s@éﬁ%hnéb@ Wi, Ay dif, ivhepdheo the
shaft rear wall 42 and has a buffer element 70, which has a ready been

expl ai nedstifoeements ybf o éﬁd@e the Retginiag elemengn§03and 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.



The fifth stop elenent 114 is novably held on the first counterweight 20
and can be noved back and forth between a rel ease position shown in Figure
4, - 20 - which is oriented upwards at an incline, and a stop position
shown in Figure 5, which is horizontally oriented and faces the shaft rear
wal | 42. In the enbodi nent shown, the Ti®th stop elenent 114 is nounted on
the first counterweight 20 for pivotal novenent about a third pivot axis
118. The fifth stop elenent 114 can be pivoted into its stop position for

t empor ar y A thiid atribaairoent bé ahrelgeatopatdtabétiding 10 instcooodant cr witihgtite 20 and,
therefore, also for tegfrar [imt tlon of the trg%le ath of the first
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el enent 113fldéfrwg%lag-eb@§t,gp|gfer 70 of the fifth retaining elenment 116.
This limts the travel path of the counterweight 20 and, therefore, also

the travel path of the first car 14. The second counterwei ght 30 of the
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arranged on the cars 14, 16 but on the respective counterweights 20 and 30,
respectively. These stop elements also each interact with a certain retaining
element arranged in the shaft 12 in order to limit the travel path of the
respective counterweight 20 and 30, respectively, and, therefore, also the

travel path of the respectively associated car 14 and 16, respectively.

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 the elevator installation 110, the
second car 16 can approach the first caf0t4 at a speed which is less than
the limt speed wthout the brake device 57 being triggered. In the event
of mal function of the elevator installation 110, the second car 16 is
braked bywhieh & otidntetoppwed edsestt ard 22clingp actli angtdphpoditibheshobth of Fiduees, xt h
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130 differs fromthe el evator installation 1 only in that the buffer

el ement s 16 aeenatde be limtasd tba fiftfe star eleragrt 514 chAnrassdmd g releasent s 116

and 124, F)8§i|?|%ﬁti vely, but on the respectively associated stop elenents 114
and 122. I'n"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 the counferweights and the retajning elenments respectivel
associ at o e ?Pﬁqsﬁeéthe\}ﬁﬁffg @il SisoSeterring "H?'Bﬁ?ﬁ% tha Brake 9ewﬁ%rﬁy‘5t he
vertical paRIRCEEQVRted NF thew %rﬂﬂ’edaghttéis. l%@é‘tetdh@ﬁ frf‘é RIWMHAS:Ep YFRARS are
positioned outside of the vertical projection of all of the counterweights
i n the sheafavator installgion 110, the first car 14 can approach the second car at low

speed, i.e., a speed which is fess 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 travei 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



CLAIM5 1. Elevator installation with a shaft in which at |least 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 for novi ng the car (14, 16), and each car
(14, 16) having a brake device (55, 57 <&rranged thereon, and with a safety
device (53) for nonitoring the operating behavior of the cars (14, 16), and
with at | east one travel path [imting device, which conprises at |east one
st op el empath ()fﬂﬂhe §6orad cangentweigha 3hendldherk6ireamtboatitectravel pgtiebe teat
(60, 64) arra ip the shaft (12) and interacting with the stop el enent
(54, 56) S?‘E)‘?”‘? Hgng the travel path of the car (14, 16), characterized
in that at |east one stop elenent (54, 56) is arranged on at least a first
car (14), the at |east one stop elenent (54, 56), in a stop position,

prot r udi ngf the apegd 9f thoaeeand e 16 dalessribpadhiedimisrsperd, the drakadeyics) |

and interaet it 3 i I I W th
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respecti V@n???’é e@14n tﬂa@)ev@:rnt'otff,‘mélﬁi’flfdt% afciné)@elvﬁt&eﬁgﬁamé%ﬁbifm fne he car
(14, 16) f s below a prescribed Iimt speed, it being possible for the

car (14, i@t,tomd)caﬁ‘elﬁri&lbé&mbba the st $top %lerrsqaséelcls? ipPadingt thbuffendll i mi t
Speed Y, bEthe R 3tk REAL B LIRS it rifrrabBl o8 of fhe B Cval of

installati avin ures o ‘the a|m1 in particular,

in accor daoaetemteh‘grctlm end, thdrefsien a@ﬁtheca‘lavé[léathlﬁﬁ thesseannechedsby
suspensi on neans (18, 28) to a counterwei ght (20, 30) novable in the shaft,
characterized in that at |east one stop elenent (114) is arranged on at

| east oneTﬁewtﬁr%b%}éw{e%@)mzzt.fa.@e.aatcté %ﬁﬁxwﬂﬂech%taptrﬂ&gﬁﬁa (el-éfﬁ)en]; 1942

stop position, protruding laterally fromthe vertical projettion o
count er weﬁgrtha( 2pgcitierlly Hieetrawel pathwpf theasecorzBeounterwvaightr andi ng eI errent

(116) ass th t hi. op. el enent and arryan out,si de.. of t he
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possi bl e borthaké tﬂbhﬁfmp@;uém@r\z\@lag&ﬁr&eé&mdm@m&h@en ithé Ifetts bajp eremémss t he
retaining element (116) unobstructed, and in that the brake device (55, 57)

arranged éA4 tlﬂt@raessp@&'m%héae fmretﬁe)mwl%r@aat i} &t seothatianly dbedsavel 14,
16) fallsphal gpide B dﬁ%HrRsHNé. osm?dnhe'r&fo%' Q@,opc‘ﬂ%%rgv& A&k j“@,ycar to

be braked to a stan at s to at nost spee t he
stop and figgtaiam IWyceh drdimied bMthe’BleG:)wo BomlEIoev:atsnr | nst aI I at| on in
accordance with claim1l1l or 2, characterized in that the first car (14) is
arranged above a second car (16).

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.



4. Elevator installation in accordance with claiml or 2, characterized in
that the first car (14) is arranged bel ow a second car (16). 5. Elevator
installation in accordance with claim1, 2 or 3, characterized in that at

| east one retaining elenent (60, 116) limts dowward travel of the first
car (14). 6. Elevator installation in-adéordance with claim1, 2 or 4,
characterized in that at |east one retaining elenment (78, 82) limts upward
travel of the first car. 7. Elevator installation in accordance with any
one of the preceding clains, characte€CLAEMS n that stop el enents (54, 56,
72, 74) are arranged on the first car (14) and on a second car (16) novable
directly below the first car (14), the stop elenents, in a stop position,

protrudi ng. | at predbtyr inseamatle WRhtd SR4f PR Y REhH iaeMeddt tltecd@spertisnearear
(14, 16) and interacting, in order to limt the travel of the respective

car (14, 16), AreRIad@Ie abeve Braptheigard anentoy@te vertically, ugandadewnged in
LB ot Phaebde R Mo s OSSR ok 2 18) FATRREL iAo 135, (14

33) associated therewith for moving the car (14, 16), and each car (14,

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 installation 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



8. Elevator installation in accordance with any one of the preceding
clains, characterized in that at |east one stop elenent (54, 114) arranged
on the car (14, 16) or on the counterweight (20, 30) is held i movably. 9.
El evator installation in accordance with any one of the preceding clains,
characterized in that at |east one retalding el ement (60, 64, 78, 82, 116,
124) is held imovably in the shaft (12). 10. Elevator installation in
accordance with any one of the preceding clains, characterized in that at

| east one st opcetteirengta(ribg eldmehi4) 16y sangsateadnwithehsastopleteni)t (Arl4on t he
count erwei ght (2Q,_ 30) i v abl ack and forth relative to the associated
retaining el em(f.?l‘?f:l ?réﬁ’?'g%;og%i%’ Ogégﬁé/@ﬁt'%a r%ﬂpé%@”p%@—f‘q Pgﬁh‘? n which the
respectively a%&gﬁte&_t/\%‘iigﬁt%t(h onizeg, & t%m?_tpo(s%ie &% atl dfler SoUkrEeRHast abl e,
and a stop position in which the'respectively associated retaining el ement
(64, 82, 116) i(30ramvaiiain the shaftyoarassddg esainigg ermeny thHed on the car
(14, 16) or it i | j i Mat ment
(56, 74, 114) [ TOPERRERAAIR SRt AL NG S PR el ARgBlah B¢
accordance w t hespactiveecarf(ldhd §)rie cedctigataibde ifstheatear(delt, di6) Aals ibeldvhat at

| east one retaining.element is vabl e back and forth in the shaft between
a retaining poﬁr??%wq%lm\ﬂﬂ!%qdﬁkgﬁmﬂrﬁ%ﬁs f’r}W bhe .Saff:t‘.? Pﬁiq?{azﬁaptoél‘ enent
of a car or of sgark@it &yt up 80GL Ind&t! BRSIMRATIeldoBy kife WHd S Bnthe

associ ated stop el enent can pass the retaining el enment unobstructed, the
brake device (5stainpyg elemangedldm the).car (14, 16) or its braking action
bei ng deactivatable when the retaining elenent is in the stop position. -
25 - 12. Elevator installation in accordance with any one of the preceding

cl ai ms, clfar actEevatedingtalidtédn at ateasbnoaevittetiaimi hor &, emandcteti@ed 64, 78,
82, 116, 124) iﬁ heijld on t wall
$hakt

! a shaft 44, 46, 42), ui rail, a shaft
floor (68), a CHISLiGRy (éﬁgfs BFra@Hggeﬁ@Vﬁ a éﬁz:?%@ér&ggrbonent S.

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 instailation 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



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 el enent conprises a buffer elenment (70) which danpens an

i npact. 14. Elevator installation in accordance with claim 13,

characterized in that the buffer el emeng4(-70) is configured as a hydraulic
buffer or an el astonmer buffer. 15. Elevator installation in accordance with
claim 13, characterized in that the buffer elenment (70) is plastically

and/ or el asti C@bbsnbtmfwrumabieepediﬁue Etr&aratarr(1i4ms.tﬁaltbaieissrthieh'eaairmngiance wth
any one of cl a| % é z ter| zed that the buffer elenent (70)

i s designed fof rﬂB’é‘é b Pn?lﬂ%‘i Ttﬁ ‘nom nal speed of the cars (14,
16) of the elevator |nstallat|on (10). 17. Elevator installation in
accordance with any one of clainms 13 to 16, characterized in that the

buf fer el &rent E{er@itor fsyeisitinren a@ﬁorﬁm@@;wtip@@\ds)nap)fttaeaftreﬁﬁétng dlaimsm t

speed. 18. El ovgalch 0l ALUOR 1 BoPGRRLIAERNbLN B PRCALOLRE on

precedi ng cl ai s, aracterize e d vi‘ce

on each car (14hetéb(manlbpotbng@en&ﬂnﬂendegenQEﬂpBOMnDhtheuﬁpeeduof t he
car (14, 16) and/or in dependence upon the distance of the car (14, 16)
froman obstacle.

9. 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 stop position.



- 26 - 19. El evat or

Installation in accordance with any one of the preceding

clains, characterized in that the brake device (55, 57) arranged on each
car (14, 16) is configured as a safety gear.

12.

13.

14.

15.

16.

17.

18.

- 25 -

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 on a shaft wall (44, 46, 42}, a guide rail, a shaft floor

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

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.

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

elastomer buffer,

Elevator installation in accordance with claim 13, characterized in that

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

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

instailation (10).

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.

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.



