| P1438 1 Cuide device for guidance of a load carrier of a lift installation
The invention relates to a guide device for guidance of a load carrier of a
lift installation along at |east one guide surface in accordance with the
introductory part of claiml and to a lift installation with the guide
device. By the term'load carrier' there are to be understood in this
connecti o1kl novabl e masses which can be noved in a lift installation

al ong a guide surface. Falli ng under this termare, in particular, lift
cages or t r{l EVE i N || nstallatlonfor
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stated kind is used in Ilft systems in order to stabilise the position of a
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connecting, in.s nner that the guide elenent is novable
relative géﬁ g"ﬁf"% th,ré d%&“ﬂ?‘?e | oad carrier is novable relative to the

guide element. In a typlcal reallsatlon of the gui de device the respective
gui de surface can, be def.i for exa t.he surface of a ui de rai
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correspondi ngly several guide elenments can be used for guidance of the

respective load carrier. Connecting elenents which allow a resilient
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I f the r@apefettfnti@ gmnimeemeng el errent i s defor rred in the case of defl ection
of the load carrier out of the equilibriumposition, then there results
therefroma restoring force which acts on the

In a typical realisation of the guide device the respective guide surface can be defined by,

for example, the surface of a guide rail and a roller can be used in each instance as guide
element and a resiliently deformable structure, which connects a rotational axle of the
roller with the respective load carrier, in each instance as connecting element. The
connecting element can be, for example, a spring or an arrangement of several springs. In
addition, several guide surfaces and correspondingly several guide elements can be used

for guidance of the respective load carrier.

Connecting elements which allow a resilient deformation in the case of a mechanical load
offer the possibility of connecting a guide element with a load carrier in such a manner,
and in each instance keeping it in contact with a guide surface, that the respective
connecting element is deformed to a predetermined extent by comparison with a relaxed
state and thus has a predetermined bias. By virtue of the bias, each guide element exerts
a force on the respective guide surface. Such connecting elements are used in order to
stabilise the load carrier in its equilibrium position with respect to the guide surface. If the
respective connecting element is deformed in the case of deflection of the load carrier out

of the equilibrium position, then there results therefrom a restoring force which acts on the



| P1438 2 |l oad carrier and the size of which grows with increasing deflection
of the load carrier out of the equilibriumposition and thus opposes the
deflection. It is thus ensured that the load carrier adopts an equilibrium
position with respect to the respective guide surface when the guide

el enment is constantly in contact with the respective guide surface. The
respecti veggnnecting el enent substantially determ nes the travel behavi our
of a load «carrier m)ved al ong a gui de surface. The stiffness of the
connectin | ement ul ar_significance,i
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this case during travel of the lift cage disturbing forces due to non-rectilinearities of a guide
surface or load displacements lead to severe shocks which would be perceived by
passengers to be unacceptable. If - at the other extreme - the stiffness is too low, then
small deflections of the lift cage from the equilibrium position would indeed be sensed by
passengers as less disturbing. On the other hand, large disturbing forces would lead to
unacceptably large deflections of the lift cage from the equilibrium positicn. The latter is
problematic, since only a limited space is available for lateral deflections of a lift cage
perpendicularly to its direction of movement and, in addition, the connecting elements for
constructicnal reasons - in order to avoid a mechanical contact between stationary and
moved components of the lift installation and damage of individual parts - allow only a
limited play for relative movement of a guide element with respect to the lift cage. For
exampie, the movement of the lift cage relative to a guide device is limited by the
construction of a safety brake device, which the lift cage has to have in order to brake the
lift cage at guide surfaces of the guide rail in the case of emergency and to stop it. During

normal fravel the [ift cage may, in fact, deflect only so far from an equilibrium position with



lift cage at guide surfaces of the guide rail in the case of energency and
to stop it. During nornmal travel the |ift cage may, in fact, deflect only
so far froman equilibriumposition with P1438 3 respect to the guide
surfaces that the safety brake device does not cone into contact with the
gui de surfaces. Known connecting el enents which act by a single spring on a
gui de el emeqms have a stiffness which igintrinsic to construction and which
is usually constant for all positions of the guide el enent. VVth a
connectin ho
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second resilient elenent in the formof a first and a second helical spring.
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the first helical spring. This results in an

For example, there is known from EP 0 033 184 a guide device for a load carrier of a lift

installation in which at least one guide element is disposed in contact with the guide
surface and is connected by means of a connecting element with the load carrier in such a
manner that the guide element is movable relative to the load carrier between different
positions in a first and a second positional range. The connecting element comprises a
first and a second resilient element in the form of a first and a second helical spring. The
helical springs are arranged in series in such a manner that in the case of movement of
the guide element in the first positionat range the two helical springs are deformed in the
direction of their longitudinal extent. A change in length of the first helical spring is
mechanically limited in such a manner that in the case of movement of the guide element
in the second positional range exclusively the second resilient element is deformed. The
two helical springs each have a constant stifiness, wherein the stiffness of the second
helicai spring is greater than the stiffness of the first helical spring. This resuits in an
overall stiffness of the connecting element which is determined by the respective
stiffresses of the first and second helical springs and is a function of the respective
position of the guide element. The overall stiffness adopts higher values in the second

positional range than in the first positional range. In this construction of the connecting



overall stiffness of the connecting elenment which is determ ned by the
respective stiffnesses of the first and second helical springs and is a
function of the respective position of the guide elenent. The overal
stiffness adopts higher values in the second positional range than in the
first positional range. In this construction of the connecting |P1438 4

el enent thasgverall stiffness of the connecting elenent is constant each
time not only in the first positional range, but also in the second
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Proceeding from the aforesaid disadvantages of the known guide devices the present
invention has the object of creating a guide device for guidance of a load carrier of a lift

installation, and a lift installation, which enable improved travel comfort.

According to the invention this object is fulfilled by a guide device with the features of claim
1 and a lift installation with the features of claim 13.

The guide device according to the invention comprises at least one guide element which is
disposed in contact with a guide surface and which is connected by means of a connecting
element with the foad carrier in such a manner that the guide element is movable relative
to the load carrier between different positions in a first and a second positional range,
wherein the connecting element comprises a first and a second resilient element. The
resilient elements are arranged in series in such a manner that in the case of movement of
the guide element in a first positional range the two resilient elements are deformed and in

the case of movement of the guide element in the second positional range exclusively the



element with the load carrier in such a manner that the guide elenent is
novable relative to the load carrier between different positions in a first
and a second positional range, wherein the connecting el enent conprises a
first and a second resilient elenent. The resilient elenents are arranged
in series in such a manner that in the case of novenent of the guide

el ement impigsfirst positional range thestwo resilient elenents are deforned
and in the case of novenent of the gui de el enent in t he second posi ti onal
range exc i V. I e r esi errent IS ng ﬂ i nce
the gui degg Q%E%%Iment%l "gjnggse ?rrﬁecdg(rjlﬁnc w8, gtuf?eeet% SIUF JEPSTFT A& Qnget& ‘g‘rﬂ?a is

pr oduced bya guige deﬁanenﬂtar@ns prlodtibed be #hie danrtmalbenﬁmmes remlfeor eEmeWm ghoreet s on
t he gui de

dis, dir e e surfac af  whi c
o depenclRiion HoMPRisCt BN G B et 8 Bl B RER IS Fhufenace
it is asswrﬁ@entﬂd&mtorameauajmh\l/e sbsnf:dmefstSe@fundehs&ememnemtthatgca%betrrematssurﬁe@
function t he regﬁ ive sitio.of t%ﬁ. @de eIe nt and t he over?
St 111 noss Tkt Ree Bl BTSSP sl ok S RSB RSAOT 6 ¢ he
first posiid ened erearlf@@anByhe overaalstiffisdsisfif fﬂ%§eccﬁ15ﬂ:fo@1ttbﬁaﬁ@n§@ adpstermsgreed i n
this connectlon t he c g}g in the force which acts on the guide elenent and
has to be'#Hgs headn W? B?t PliPRAl ARG fRye t he position of the guide elenent by

a predeterm ned di stance. According to the invention the second resilient

el ement is constructed in such a manner that a stiffness of the second
resi| i ent B¥I'@Et slifinepedRYs § o PRAINEESEOOEFIN dipysPeRaGtign e change ia|teeripiee i n
the secongnpAsidd enele g@awslemt hmmé REbOMRNIA m%raérfteecﬁén@ gwtﬁztﬁ)t BRRECtI ng

el enent on transition of ui de el enment between the firs e second
posi ti onakhe gtaq*ﬁg@'eﬁ'&gt%y%e@ﬁ mingdidstetngst ant course. The sel ection of the
two resilient elenents, the resilient characteristics of which are to be
appropriately matched to one another, is significant for the invention.
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The selection of the two resilient elements, the resilient characteristics of which are to be

appropriately matched to one another, is significant for the invention. Depending on the
position of the guide element, the first and the second resilient element are respectively
deformed to different extents. The force acting on the guide element varies in
correspondence with the degree of deformation of the respective resilient element. in the
first positional range of the guide element the force which the guide element exerts on the
contact surface is determined by the first and the second resilient, since the two resilient
elements are arranged in series and in the case of movement of the guide element in this
positional range both resilient elements are deformed. In the second positional range of
the guide element the force which the guide element exerts on the guide surface is
determined in dependence on the instantaneous position of the guide element exclusively
by the second resilient element, since during movement of the guide element in the
second positional range exclusively the second resilient element is deformed. Due to the
fact that the stiffness of the second resilient element increases in the case of compression
of this element in the second positional range, a force can be exerted on the guide

element in the second positional range which exhibits a progressive behaviour, i.e.



the guide elenent the force which the guide el enment exerts on the guide
surface is determ ned in dependence on the instantaneous position of the
gui de el ement exclusively by the second resilient elenent, since during
novenment of the guide elenment in the second positional range exclusively
the second resilient elenent is deformed. Due to the fact that the
stiffnessimfizst he second resilient elenerd increases in the case of
conpression of this elenment in the second positional range, a force can be
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Production tolerances or inhomogeneities of the available materials can have the
consequence that the overall stiffness of the connecting element nevertheless exhibits a
small jump on fransition of the guide element between the first positional range and the
second positional range. Existing technologies, however, make it possibie to keep such a
jump small relative to the maximum change which the overall stiffness of the connecting
element can accept on movement of the guide element between desired positions in the
first and/or second positional range. Jumps, which are minimised in that manner, in the
overall stiffness in dependence on the position of the guide element are tolerable with

respect to travel comfort.

A solid body, which has a stiffness increasing with compression in the case of
compressing, is, for example, suitable as second resilient element. The stiffness of a
resilient element constructed in that manner can be selectively influenced solely by
selection of the external dimensions. This opens up a simple approach of adapting the

characteristics of the second resilient element to the characteristics of a predetermined



el ement can accept on novenent of the guide el enent between desired
positions in the first and/or second positional range. Junps, which are
mnimsed in that manner, in the overall stiffness in dependence on the
position of the guide elenent are tolerable with respect to travel confort.
A solid body, which has a stiffness increasing with conpression in the case
of conpregssigng, is, for exanple, suitahle as second resilient elenent. The
stiffness of a resilient elenent constructed in that manner can be
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order to suitably vary the resment charactenstlcs of the second resilient element and in this

manner to respectively optimise the guide device depending on the construction and the

operating conditions of the lift installation.

In a further form of embodiment of the guide device it is provided that the resilient
elements are biased when the guide element adopts a normal setting with respect to the
load carrier. By the term 'normal setting’ there is understood in this connection the setting
of a guide element relative to the load carrier for the case that the load carrier adopts an
equilibrium position relative to the guide surfaces, i.e. that no force acts on the load carrier
which produces a change in the spacing between the load carrier and one of the guide
surfaces. The bias of the resilient elements in that case ensures that the guide element in
the case of deviation of the load carrier from the equilibrium positicn remains in contact
with the guide surface. It is to be regarded as an additional advantage of this variant that
the bias can be utilised as an additiocnal parameter for optimisation. With the bias, the
resilient characteristics of a number of suitable materials, from which the resilient elements
can be made, can be varied in order to appropriately influence the overall stiffness of the

connecting element.



In a further formof enbodi nent of the guide device it is provided that the
resilient elenments are biased when the guide el enent adopts a nor nal
setting with respect to the load carrier. By the term'normal setting

there is understood in this connection the setting of a guide el enent
relative to the load carrier for the case that the |oad carrier adopts an
equi | i briwmsosition relative to the guigde surfaces, i.e. that no force acts
on the load carrier which produces a change in the spacing between the | oad
carrier and one of the guide surfaces. The bias of the resilient elenents
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| oad car r Teg séccomh rebiberdpigrhémirdouid pa ot examplenmsolsl bodycoataoct anwidstortdre

gui de sur It 4s .t be. r. d ddi f.] nt age of, this
vari ant t%%% E)n}eﬁée %‘lﬁgsﬁ‘gaﬁarﬁ@g%{f i ﬁﬁ%@%thgge%nE%@WQWOncgeﬂm%érogrr&'?rd'?egwar
opt i m sat poyuretignbs,t fiw Ipixawplet hlormr esiskitan¢ cbsy adt eubsttnas ofTha mestiteet of
sui tabl e terl I resi | ient el ement can be made, can be
varied i n%r%ét%r?%tﬁgs gé%@%ﬁp&ﬂ?ﬁ?@%sﬁfaﬂ I'ﬁoerr?é HP lIs?emo éﬁregﬁ?ncsetql}l?\ﬁggg&@faqd@e
connect i ngreekemeined biaR1-488r 8 chhmpasdicein thrge palairetdr rah@neTitie sifinkeds bieseilfiar

exanple, a solid d f an elastoner, . Elastoners fromthe famly of
ot yur of nanERet e o Eir3he MhsRue S O e Ren o Sapotey b BrnerReand f o
exanpl e, tetsity anguintrebsieg coapsessions ubspatiogar, Thestifewiss ivgDally inbeasad @rast i cs
o coue, IO g RSO e o A TSR TR Y °
sti f f nesscerhpreesihgll abepanding xedhe ebspdcave @ehsityr et anpolgliREipEEMSteHsUahd Y

i ncreases, for ex le, w i ncreasin nsi i ncreasi conpr essi on.
In parti cﬁtl'fgﬂe,ss t'rhgﬂgt‘?alslen‘égsE’“{J§8@Ipf%fsi°ﬂc?fg§§§sth¥%a§;lr{° @Rt ?'é?ré?%r%rﬁrf)‘f“'iﬂhear
manner abm\tﬂaa@ingmﬁgf;ﬁéﬁi@t ﬁftheap@écmitr_@aiti@{éwe?ﬁ&ﬁ_t £V ]tcnhatdﬁrtﬁrae?@hﬁg;nﬁr of that

conpr essi ng. ending O e respective densi. o] e pol yur et hane.

ot or o ROH PSR el g MUSRBEE 8199 SuPEiRbP B STBe B oda dhq HESTiesbo can
al so decr gasgctakidties dfNGEERILAY reSINPH eSsherd . tol thet REliSRCERIadteibs @nta plsenent
i's mad_e of an el astoner of tha}‘ Ki nohthen :Y relatively | g{rrge_gar amet er
range is Hederhpeaenh whige o9ghelquit the, aecws Teslinnt elemePrhiar®ri s CPRECHS t he
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resilient element, which together with the second resilient elenment forns a

connecting elenent in the sense of the invention. The stiffness of the
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stiffness, the resilient elenment can be forned by a spring, for exanple a
hel i cal spliffnegs. the resilient element can be formed by a spring, for example & helical spring.

In order to achieve that the first resilient element is deformed substantially only when the
guide element adopts a position in the first positional range, various options can be
selected. For example, one or more limiter elements can be used in order to limit a
deformation of the first resilient element to a predetermined amount in the case of
movement of the guide element relative to the load carrier. In particular, limiter elements
of that kind can be arranged in such a manner that the first resilient element deforms only
when the guide element is disposed in the first positional range and is subjected to no
further deformation when the guide element moves in the second positional range.
Resilient elements, the compression of which is restricted to a predetermined amount cn
the basis of the shape of the resilient element itself, form a further option. Coming into this
category are, for example, structures, which are deformable by bending, consisting of
structural elements which in the case of compression of the structure are moved relative to
one another and in the case of a specific amount of compression hit against one ancther
and thus prevent further compression of the structure beyond this amount. The latter

option is realised by, for example, a helical spring: this can be compressed in its



In order to achieve that the first resilient elenent is deforned
substantially only when the guide elenent adopts a position in the first
positional range, various options can be selected. For exanple, one or nore
limter elenents can be used in order to limt a deformation of the first
resilient element to a predeterm ned anount in the case of novenent of the
gui de el emapig rel ative to the load carrier. In particular, limter elenents
of that kind can be arranged in such a manner that the first resilient
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remains in contact with the guide surface. In addition, the bias can be used
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elenent if, for exanple fnéss of the second resilient elenent is a

functi on &f "erAwl gethisg relatlve to the Ioad carrier in such a manner that the guide elements in
each instance adopt a position in the respective second positional range. In this case, on
deflection of the load carrier out of its equilibrium position with respect to the guide
surfaces the restoring forces are applied exclusively by one of the second resilient
elements. This variant is particularly advantageous when the stiffness of the second
resilient element initially decreases to a minimum vaiue with increasing compression and
non-linearly increases with further increasing compression. In this case the bias ensures a
fine tuning of the resilient characteristics of the second element. In this manner it is
possible to realise a restoring force which increases in non-linear manner with increasing
defiection, wherein the stiffness of the connecting element - caused by the characteristics
of the second resilient element - is particularly low in the case of small deflections. The

bias accordingly also serves for optimisation of travel comfort.

Examples for embodiments of the invention are explained in the following by reference to

schematic figures, in which:



In a variant of this devel opnent of the guide device the connecting el enents
are biased in a normal setting relative to the load carrier in such a
manner that the guide elenments in each instance adopt a position in the
respective second positional range. In this case, on deflection of the |oad
carrier out of its equilibriumposition with respect to the guide surfaces
the restoraimgyg forces are applied exclusiively by one of the second resilient
el enments. This variant is particularly advantageous when the stiffness of
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in a side view, Fig. 2 shows one of the guide devices according to Fig. 1,
with a respective three guide and connecting elenents in detail, in a plan
view of t Iy Miaft i nghalb ainl @ampld-fashe 38arEe S @WorceC omiteCidin gt al fegrerstiiaft t he
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force, which acts at a second resilient elenent, as a function of a change
in Iength of the second resilient elenent; Fig. 6A shows a course of the
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Fig. A shows a course of the force, which acts on a connecting element, as a
function of a change in length of the connecting element, for resilient
characteristics, which are optimally matched to one another, of the first and

the second resilient element; and

Fig. 6B shows a course of overall stiffness of the connecting element according to

Fig. 6A as a function of a change in length of the connecting element.

Fig. 1 shows, in a side view of a part of a lift installation 1, a load carrier 2 which hangs at
a cable 3 and is movable along two guide rails 5. As is indicated in Fig. 2, each guide rail
5 has respective guide surfaces 6, 6' and 6", wherein the guide surfaces €' and 6" each
extend parallel to one another and are each arranged perpendicularly to the guide surface
6. In order to guide the load carrier 2 in the case of movement along the guide rails 5, four
guide devices 10 are provided, which are each fastened to the ioad carrier 2. Each of the
guide devices 10 comprises guide elements 11, 11" and 11", a support 13, 13" or 13" for
each of the guide elements 11, 11" and 11" and a base plate 18. The base plates 18 are

fastened to the load carrier 2. The supports 13, 13' and 13" are in that case each



the second resilient elenent; and Fig. 68 shows a course of overal

stiffness of the connecting elenent according to Fig. 6A as a function of a
change in length of the connecting elenent. Fig. 1 shows, in a side view of
a part of a lift installation 1, a load carrier 2 which hangs at a cable 3
and is novable along two guide rails 5. As is indicated in Fig. 2, each
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case fixedly connected with a respective o?e f
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of the supports 16, 16" and 16" is in that case fixedly connected with a respective one of

the base plates 18 and forms a stable reference for one of the levers 14, 14’ and 14",

The profiles of the connecting elements 20, 20" and 20" are indicated in Fig. 1 merely
schematically without reference to constructional details. The latter are explained in the

following in connection with Figs. 2 and 3.

A support 16, lever 14, rotational bearing 15, guide 17 and connecting element 20 co-
operate in each instance as follows. The lever 14 can be pivoted about the rotational
bearing 15 and along the guide 17 and accordingly can adopt different positions relative to
the support 16 and thus relative to the load carrier 2. The guide 17 is fixedly connected
with the support 16. The connecting element 20 is resiliently deformable in a manner stifl
to be explained in connection with Figures 2 and 3 and produces a connection between
the lever 14 and an end region of the guide 17. I[f the lever 14 is moved in direction
towards the end of the guide 17 remote from the support 16, the connecting element 20 is

resiliently deformed and produces a force which opposes movement of the lever.



the base plates 18 and forns a stable reference for one of the |evers 14,

14" and 14". The profiles of the connecting elenents 20, 20" and 20" are
indicated in Fig. 1 nerely schematically without reference to
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resiliently deformed. Resulting from this deformation are forces which oppose the

movement of the load carrier 2.

Fig. 2 shows a part of the load carrier 2 in a plan view in conjunction with one of the guide
rails 5. In the present case it is assumed that the load carrier 2 is instantaneously
deflected, under the action of a disturbing force acting perpendicularly to the guide
surfaces 6' and 6" and paraliel to the guide surface 6, by a distance having a length
indicated by an arrow 7. The guide elements 11, 11" and 11" in that case are each
disposed in contact with a respective one of the guide surfaces 6, 6" and 6". The latter
presupposes that the levers 14, 14" and 14" each adopt a respective position with respect
to the supports 16, 16" and 16" and thus relative to the load carrier 2 which s consistent

with the deflection of the load carrier 2 out of the equilibrium position.

The levers 14, 14" and 14" each comprise a continuous opening (not illustrated). These

openings each serve as passage openings for a respective one of the guides 17, 17" and



resiliently defornmed. Resulting fromthis deformation are forces which
oppose the novenent of the load carrier 2. Fig. 2 shows a part of the | oad
carrier 2 in a plan view in conjunction with one of the guide rails 5. In
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resilient gvatioand 22 are arranged to be novable along the guide 17 in such a
manner that their length along the guide 17 is variabl e dependi ng upon the
respective position of the lever 14 in relation to the counter-bearing 25.

In particuh@resieh® 1 &5d 22 86 di-Bided @b BEBIvaRd along the guide 17 in such a manner
that their length along the guide 17 is variable depending upon the respective position of
the lever 14 in relation to the counter-bearing 25. In particular, the first resilient element 21
and the second resilient element 22 can each be placed under a compressive stress when
the spacing between the lever 14 and the counter-bearing 25 - measured along the guide
17 - is selected to be shorter than the length which the connecting element 20 adopts
along the guide 17 when the resilient elements 21 and 22 are completely relaxed.
Correspondingly, the connecting element 20 exerts a force on the lever 14 in direction
towards the support 16 when the first resilient element 21 and/or the second resilient

element 22 are disposed under a compressive stress.

The limiter elements 26 and 27 have two functions. On the one hand they offer - as is still
to be explained in detail in conjunction with Figs. 3A-C - a respective support surface for
the first resilient element 21. Through change in the spacing between the limiter elements
26 and 27 the longitudinal extent of the first resilient element 21 in the direction of the
guide 17 can be changed. On the other hand, due to their shape the minimum spacing
which the said support surfaces can adopt relative to one another is limited. This limit is

reached when the iimiter elements 26 and 27 are brought into a setting relative to one
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the static state adopts an , :
equilibrium position with respect to the guide surfaces 6, 6" and 6" - the connecting
elements 20, 20' and 20" are biased in such a manner that the guide elements 11, 11' and

11" each act with the same force on the respective guide surface.

As already mentioned, the load carrier 2 in the situation illustrated in Fig. 2 is deflected out
of its equilibrium position perpendicularly to the guide surfaces &' and 6" through the
spacing characterised by the arrow 7. The setting of the load carrier 2 in the direction
perpendicular to the guide surface 6 corresponds in the present case with the equilibrium
position. Fig. 2 correspondingly shows the connecting element 2 in a state with which the
equilibrium position of the load carrier 2 relative to the guide surface 6 is associated. In
the present case, not only the first element 21, but also the second resilient element 22 are
placed under a compressive stress, i.e. biased, by a predetermined amount in the
longitudinal direction of the guide 17. The limiter elements 26 and 27 contact one another.
As mentioned, under this precondition the minimum longitudinal extent which the first
resilient element 21 can have in the length direction of the guide 17, and thus the
maximum bias which the first resilient element 21 can absorb by a compression in the

longitudinal direction of the guide 17, is realised. The bias of the first resilient element 21
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conpr essedhat the limiter elements 25" and 26" contact one another. The stress state of the first
resilient element 21' is accordingly identical with the stress state which is realised in the
equilibrium position of the load carrier 2. The stress state of the first resilient element 21"
of the connecting element 20" is accordingly identical with the stress state of the first

resilient element 21 of the connecting element 20.

[n the situation illustrated in Fig. 2, the connecting element 20' is relieved in such a manner
that the compressive stress of the first resilient element 21" is sufficient to keep the limiter
elements 26' and 27" at a spacing in such a manner that they do not contact one another.
In the present case the instantaneous longitudinal extent of the first resilient element 21" in
the direction of the guide 17' is increased compared with the longitudinal extent associated
with the equilibrium position of the load carrier 2. in corresponding manner the
compressive stress which the first resilient element 21" of the connecting element 20' has
is smaller than the compressive stress which the first resilient element 21 or the first
resilient element 21" has. In the present case the connecting element is stressed in such

a manner that the guide element 11' acts on the guide surface 6' with a finite force.



| ongitudinally of the guide 17' to a | esser extent than the second resilient
el ement 22 longitudinally of the guide 17. In the present case the
conpressive stress which the second resilient 22" absorbs is greater than
the conpressive stress which the first resilient elenent 21" absorbs, In
addi tion, the connecting elenent 20" is biased in such a manner that the
limter elieents 25" and 26" contact oneganother. The stress state of the
first resilient element 21' is accordingly identical with the stress state
which is realised in the equilibriumposition of the |load carrier 2. The
stress state of the first resilient elenment 21" of the connecting el ement
20" is accloedirsigkylietdetmert 24 2H ande 1S tresspsttatie redhsbdin@yfhieh:sil spmmjsl tHeent

el ement 21 onnect i 0. t he sk tuatjon Jjllustr

Flo ot ShbiT G Bl e S0 o Bigehd bl hg slies Wariernd e Ache
conpr essi wecsiid Mseof elbhﬁ:nfSI 251221 &l Ei"ethéreeére egidel] fori exasipfef lsclmcemadlésnomeep
the limter spgelng ner . that they do
not contact C‘aﬁé f"h'@lxed Cleﬂﬂ?hgo'ﬁﬁ?@g@ms 93%%% %e"hfcﬁ‘s'@a‘ﬁpgﬁé'%%d "57YFR Gdi nal
extent of m%kmefrlthatthgetmdhaseﬂth oell @ zpate Béi'weenl thé leeurter- B@drlngmﬂébndi M%hQMﬁae 17
i s increas conpared with the | ten sociated wth the

equi | i bri @quﬁBﬁNﬁF”tHQCPW§8FE%¥W9 ?nd Eﬁﬁﬁﬂ?hdmﬁgﬁﬂWmeH@
conpr essi V@uaterreeénrvm@hartdhaeinmrterteléraemtlzee,n*es@éow@ylt 21' of the connecting
el ement 20' has is snaller than the conpressive stress which the first
resilient elenment 21 or the first resilient elenent 21" has. In the present

case the cogegsiongast @RBWLa ipSrtSHT BESRMdd HeGbEN0 A HBNRGIont trathet Ehnakt
el enent 11' acts on_the guide surface 6' with a finite torce. 1P1438 1 The

first resif¢Baft <) eFrf‘éﬁt?sA Sillusyrgte thg gopnecting glepiegh el n Peasydiferant siaigs pypich

hel i cal spgb ﬂ@§pec¥nﬂﬂy cﬁéﬁahﬁen@éd w@umlar@t eemn?seapmeilé\etraaqe!alnaé & Medidtepne of
the guides 17, 17" and As second resilient elenents 22, 22' and 22"

there are 352609 d EP%W Oéi*éﬁﬁl Hates Acrerdipely; exresponds Wi ppler gpsition of the

m xed- cel | ylli@s cRPISHIT Bt RARRCLABEOBRS cohiceD. | $o¢iltmee@§ké)eﬁq.nhmlc§uqhe a%u.déanner
that the bodies fill out a space between the counter-bearing 2

limter et'enent!2ée vatpeair{nt eruiesurBhi? A 8 llughfethe 1inmiter el enent
26' and between the counter-bearing 25" and the limter elenent 26",
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The limiter elements are arranged in such a manner that the longitudinal sections 26¢ and
27c¢ face one another in the direction of the guide 17. The longitudinal sections 26¢ and
27¢ each have a planar contact surface 26d or 27d at the end remote from the longitudinal
sections 26a or 27a, respectively. When the limiter elements 26 and 27 are brought into
contact with one another by an appropriate movement of the lever 14, they contact one
another at the contact surfaces 26d and 27d. A uniform, mechanically positive force

transmission between the limiter elements 26 and 27 is thereby achieved.

The longitudinal extent of the tength sections 26¢ and 27¢ in the direction of the guide 17
accordingly defines the minimum spacing which the longitudinal sections 26a and 27a can
adopt relative to one another. The limiter elements 26 and 27 each have a respective
contact surface 26b or 27b for the first resilient element 21. The first resilient element 21
bears against the contact surfaces 26k and 27b so that the first resilient element 21 can be
deformed by variation in the spacing between the contact surfaces 26b and 27b and thus

placed under a compressive stress in the direction of the guide 17.



guide element 11 relative to the load carrier 2. For the sake of sinplicity,
the guide elenent 11, the rotational axle 12 and the support 16 are not
illustrated. The limter elements 26, 27 each conprise two cylindrical

| ongi tudi nal sections 26a and 26c or 27a and 27c. The outer diameters of

t he | ongi tudi nal sections 26c and 27c are in each instance snmaller than the
outer diametxers of the |ongitudinal sections 26a and 27a. The limter
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at least as long as the force F is increased in such a manner, and the co-ordinate | is
reduced in such a manner, that the limiter elements 26 and 27 come into contact with the
contact surfaces 26d and 27d. It is assumed that this situation is achieved for the position

= |,. This situation is illustrated in Fig. 38.

In the case of Fig. 3C, I =13 <[, is assumed. By comparison with the situation according to
Fig. 3B, the force F is increased and the second resilient element 22 is compressed to
substantial extent in the direction of the guide 17, whilst the longitudinal extent of the first
resilient element 21 in the direction of the guide 17 is unchanged. Thus there applies:
d4{l3) = d4(I,) and d{ls) < da(l). The compressive stress which the second resilient element
22 absorbs is thus increased by comparison with the situation accerding to Fig. 3B,

whereas the compressive stress which the first resilient 21 absorbs is unchanged.

Accordingly, distinction is made between a first range {(denoted by "A' in the following} of
positions with | > I, and a second range (denoted by 'B' in the following) of positions with !
<, If the guide element 11 is moved between different positions in the range A, then not

only the first resilient element 21, but also the second resilient element 22 are deformed



27 do not contact the contact surfaces 26d and 27d. If - starting fromthis
position - the load carrier is noved into a position wwth |l < 1,, then not
only dl1, but also d2 are reduced and thus the first resilient elenent 21

and the second resilient element 22 are defornmed in such a manner that the
conpressive stresses in the first resilient elenent 21 and in the second

resilientirebzenment 22 and thus the forceifF(l) are constantly increased. This
applies at least as long as the force F is increased in such a manner, and
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in anal ogpie dmagl@rAdm =thy<§ caQ{r)I)nﬁQhe wgﬂu@ﬁar&xﬁanzaf tr@mﬁis&@smerﬁ%rh&h@\ﬂl our
of the gui de device depends substantial on how a transition between the

ranges A andoB2l’s &R stgedude-dgsn thal ‘E?SG 'E‘F‘&?‘tPSF ye IRDo8pding edant oh th fitshe
gui de devi&fieW lemdrspectt t® 2rerdk Ay elasbahavingUreshibnt @%Me@n@(’ﬂs GBfblclly 2. It
is assunmed that the first resilient el ements 21, 21' and 21" are respectlve
springs, felieved,ie F,=0. The stiffness S, of the first resilient element 21, 21"or 21" s illustrated
(qualitatively) in Fig. 4B. The stiffness S, is in that case determined as the gradient of the
force F, as a function of the change Ad.(l). In Figs. 4A-B, the force F, and the stiffness S,
are indicated only for the positions of the guide elements 11, 11" and 11", which are

attributed to the range A. S is constant in the range A.

It is assumed that the second resilient element is a solid body of an elastomer, for example
of polymers or cellular or mixed-cellular polyurethane family. There can be formed on the
basis of polyurethanes, as is known, a number of different elastomers, the resilient
characteristics of which vary over a comparatively large range and can be selectively

influenced by means of different parameters.

Fig. 5 qualitatively shows the course of a force F,, which acts on the second resilient
element 22 along the guide 17, as a function of the change Ady(l} = dy - dy{f) of the
longitudinal extent of the second resilient element 22, 22° or 22" for different elastomers
which are attributed to the family of mixed cellular polyurethanes. The magnitude dy in

that case indicates the longitudinal extent of the second resilient element 22, 22' or 22" for



| ongi tudi nal extent of which varies linearly in each instance wwth a force
F, acting in their longitudinal direction. Fig. 4A shows qualitatively the
course of the force F, as a function of the change Ad, (l) = dlo - di(l) of
the | ongitudinal extent of the first resilient elenent 21, 21' or 21". The
magni tude dlo in that case indicates the |ongitudinal extent of the first

resilient Isk&ent 21, 21' or 21" for thascase that the resilient elenent is

conpletely relieved, i.e. F, = 0. The stiffness S, of the first resilient
el ement 21he &l Rkt taé odifont bleHSIr %t&ﬂnplét%%ﬁé«@a' lvee'x:gk d. n;ﬁé Byrv82a) .I'ﬁ‘gF
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course of a force F2, which acts on the second resilient elenent 22 al ong
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(a) in Fig. '51is representative exanmpl e, an elast oner
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the illustra exanpl’e I ncreases non- r t he
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presetting of a suitable bias can be used for optimisation of the resilient characteristics of

the second resilient element 22, 22' or 22".

On the basis of the curve for F; as a function of the change Adq{!) and the curve for F; as a
function of the change Ady(l} there can be determined on each occasion the force F which
is needed in order to change the longitudinal extent of one of the connecting elements 20,
20" and 20" by a predetermined distance Al. An overall stiffness S of the connecting
elements - mathematically defined as a first derivative of the force F with respect to Af -
can be ascertained each time from the course of the force F as a function of Al. The

optimisation of the course of the force F as a function Al is discussed in the following.

In the case of the design of the guide device 10, for example with respect to optimisation
of travel comfort (which can be characterised on the basis of, for example, the intensity of
the vibrations produced during travet of the load carrier), different optimisation criteria can

be taken into consideration. These optimisation criteria determine, in particular, the



Ad2(1) increases drastically for both exanples illustrated in Fig. 5. For
smal |l (by conparison with d2o) changes Ad2(l) the course of the stiffness
qualitatively depends on the kind or density of the el astonmer enpl oyed. For
exanple, in the case of the curve (a) the stiffness S2 continuously
decreases with increasing change Ad2(l). In the case of the curve (b), the
stiffness IB23kn the range of small chang®s Ad2(l) w th increasing change
Ad2(1) initially continuously decreases to a m ninmumvalue and drastically
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with d2o0) changes Ad2(1). The latter shows that, depending on the selection
of the el 2 8AeA"dFat is used, the presetting of a suitable bias can be
used for optimsation of the resilient characteristics of the second
resilient element 22, 22' or 22". On the basis of the curve for F, as a
function oPiffereat bewiigey senditions aley aBle. Kievamplsr F2 as a function of the
change Ad2(l) there can be determ ned on each occasion the force F which 1is
needed in order_to change the |ongitudinal extent of one of the connecting
el ements 2@, 20ne siekimEm distarceppe adicdr Wenlead dgegieafcmanl be deflaptast att of its
stiffness S of e \%rggg}{ - i I ef | : j rst
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course of the fiﬂéﬁﬁaton@%e@‘inft}‘!g%.'a‘pﬁ% "ﬁ) di scussed in the following. In the
case of the design of the guide device , for exanple with respect to

optimsation of travel confort (which can be characterised on the basis of,
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posi tion of theslrtad)canrgier ofhdstibimpiblaiot®aluring movement of the load carrier
along the guide surface. Thus, through limitation of the mean value for the force by
which the guide elements 11, 11" and 11" act on the guide surfaces an adequate
service life of the guide elements can be guaranteed and unnecessary disturbing
vibrations can be minimised. This criterion establishes an upper limit for the
maximum bias which the connecting elements 20, 20" and 20" may have when the

load carrier 2 adopts an equilibrium position with respect to the guide rails 5.

c) Different constructional and operational parameters of the lift installation determine
the maximum values for the forces which are responsible for deflection of the load
carrier out of its equilibrium position in operation of the lift installation. These
maximum values define an upper limit value F.., for the forces which have to be

absorbed by the connecting elements in the extreme case.

These boundary conditions define the framewcrk for an optimum design of the first

resilient elements 21, 21' and 21" and of the second resilient elements 22, 22" and 22"

For the optimisation, the invention demonstrates the following possibilities:



| arge so as not to damage the guide elenents or elastically and/or
plastically deformthe guide elenents. Guide elenents which are disposed in
contact with a guide surface and are elastically and/or plastically

def ormed under the influence of a force oriented onto the guide surface
(for exanple, rollers which have at the circunference thereof a deformable
coating diispesed in contact with the guide surface) can give off disturbing
vi brations during novenent of the |oad carrier along the guide surface.
Thus, through Iimtation of the nean value for the force by which the guide
el ements 11, 11' and 11" act on the guide surfaces an adequate service life
of the gui@e ellhesmrsinearntyos thefaregrtcsd netianmi deeegvrgg Adibdtudhi-dg!) of the
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position in operation. of the | ift |nstall?t|on These nmaxi mum val ues defi ne
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controlled only,wth di T+l Ul fNion defines a boundary for the selection of a suitable

elastomer (see Fig. 5).

(i) The characteristics of the first resilient elements 21, 21" and 21" and the second
resilient elements 22, 22" and 22" can be matched to one another in such a manner
that for each connecting element 20, 20' or 20" the overall stiffness S has a
substantially constant course at a transition from the positional range A to the
positional range B. It is thereby achieved that the transition from the positional
range A to the positional range B takes place without abrupt changes in the overall

stiffness S.
The following options are available for optimisation according to criterion (ii):

Various elastomers are available as material for the second resilient element 22,
22" or 22" and the external dimensions of the second resilient element 22, 22" or
22" can be varied, for example the longitudinal extent in the direction of the guide

17, 17" or 17" and the cross-sectional area transverse to the guide 17, 17" or 17"



The nore strongly pronounced the non-linearity of the force F2, the nore
difficult it 1is to control naintenance of the above boundary condition c)
for the upper Iimt value for the forces which have to be accepted by the
connecting elements in the extrene case. In the case of deficient control
of the tolerances, the force F which acts on the connecting el enent 20, 20
or 20" cowh4ksexceed the upper limt valee Finax with the consequence that
the connecting elenment is overloaded or even damaged. This criterion
defines a_bounggs yifr@ks sh%rw st icQMe@feidnatizhad| ¢ z¢l@aﬁ¢9@&redééﬁﬁmﬁgg 5).
(U The characteristics of the first resilient elenents 21, 21" and 21" and
the second resilient elements 22, 22' and 22" can be matched to one anot her
in such a. mannegge cérk}@etcnwretem% SOMLShd PO & LHRBlas fordRe e %% ttfel\Bad
overall stiffness S has a substantially constant course at a ranS|t|on
fromthe positfafal 2 paerieap egailipien ppyten Wighw@ispeeigéeryuide rails 5t her eby
achieved that the transition fromthe positional range Ato the positiona
range B takes place wi thout abrupt changes in the overall stiffness S. The
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(ii): Var f.or 8 i ent
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el enent 2Rad22triep?2 is 2Eposechinbiés equilibsidm Hasitiopxeittplespedido [tomguitedailsal. € ent
in the di of i 7 17 I rea
transver sao e ] ) e it by wkiienSh oy o A0 W FAOS PRSI &M TR
first resifeiroangeseheneBt I2addifien, this M"mfd)mcmthprﬂﬂeem%ofémb secbhd regdienect | ng
el ement s kas d rrier
adopt s, anceyEns BT wSRd AeP FR° BE R bR R i Rerclfpae wif B, 2
detern1neab@Wmmmmnawmngdmummalbbémi@e gui de elenments 11, 11' and 11", i.e.
it establishes which position the respective guide elenents 11, 11' and 11"
adopt when the load carrier 2 is disposed in its equilibriumposition with
respect t Antevemglei fdeam aptirsisbtionTaeordiay foi angeripei(ifitis dastrated tmAly. ase FigesA n the

range A, the ran eBor e Lrans ween the ranges A and B. In
Lad L on, SIS PHRAUEN B tcea ki St et w85 hrotoer Y Thaor ol s dh
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conpati ;e)osml(;[n | t— ge inawt%gt? the()'flpstall'fraglhen? eelngén anda&wé se)cogc? res(‘;'!?e'nt element are
relieved and for which F = 0 is realised) for a form of embodiment of the connecting

element 20, 20' or 20" with the following characteristics:

The first resilient element has a stiffness S; = 8N/mm, the second resilient element
consists of a polyurethane elastomer with the density D = 0.4 g/fcm® and has a force-
elongation characteristic according to the curve (a) for the force F, in Fig. 5 and a

longitudinat extent dy = 21 mm.

Fig. 6B shows the overall stiffiness S as a function of the change Al of the position of the
guide element 11, 11" or 11", S is calculated from the course of the force F as a function
of the change Al of the position of the guide element 11, 11" or 11" according to Fig. 6A. S

in that case indicates each time the slope of the curve F for each change Al.

The vertical dashed lines in Fig. 8A and 6B respectively mark the transition between the
range A (L > ;) and B (I < I3). The verlical dashed lines in Fig. 5 mark the transition
between the range A (I > i;) and B {{ < I,) in the case of the curve {a}. The parameter
ranges Ad,{l), Adx(l) and Al, which correspond with the ranges A and B, are respectively

illustrated in Figures 4 to 6 by double arrows. in that case an exact upper limit of the



An exanple for an optimsation according to criterion (ii) is illustrated in
Fig. 6A-B. Fig. 6A shows in qualitative terns the course of the force F as
a function of the change Al =to - | of the co-ordinate | for the position
of the guide element 11, 11' or 11" (with respect to the position | = 1o,
in which the first resilient elenent and the second resilient elenment are
relieved @amd&for which F = 0 is realiset) for a formof enbodi nent of the
connecting element 20, 20' or 20" with the follow ng characteristics: The
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el ement consists of uret hane el astomer wt dénsity D= 0.4 g/cnB
and has adqiearow WHGQt'? Ggar@ﬁt@f'&%"( BY |lebifén%'éd?rf(ﬁ ﬁ‘éfqdo“rleh?@ leigewalyes)for or
the force (F% @&daﬁ and a longitudinal extent d20 = 21 nm Fig. 6B shows
t he overa % ff'ness as a function of the change Al of the position of
the guide elenent 11, 11' or 11". S is calculated fromthe course of the
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| arge values for Adi(l), Ad2(l) and Al). As Fig. 6B shows, in the present
exanpl e a connecting el ement 20, 20° or 20" is realised the stiffness of
whi ch i ncAcimdicagsprgconiian ionaprorimisatiomagrerding torrkersnelinisito Seiseenasdat t hen

exhi bi t's, {enstRAEEd SUloflkhe Se&PRSESMNGMMER Bt 28 bf 89Sidie8b\EF ANbBSange
posi ti onal range A to the positional range B.” The nmgnitudes 12, Ad1 E212)

and the cwbg@i@esﬁcpa%éﬁsﬂ@ﬂé@deﬁm%2@&@%6 Riaasd et 2 sPeRiassive siress’  or 22"
transversely to the QUIde 17, 17" or 17" are correspondingly adapted in
order to mnimse a j n the constancy of the overall stiffness S at the
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to be seenin't
B in the vicinity of the transition between the ranges A and B. This form of embodiment of

the connecting element 20, 20' or 20" is compatible with the operating conditions which
are to be found in typical lift installations. As was already explained, this selection of the
working point is arbitrary. lt is also conceivable to undertake an appropriate optimisation
according to the invention for a working point which lies in the range A or at the transition
between the ranges A and B. If the optimisation in accordance with the invention of the
connecting elements 20, 20" and 20" should be undertaken in such a manner that the
working point of the guide elements 11, 11" and 11" lies in the range A, then the limiter
elements 26 and 27 or 26' and 27" or 26" and 27" should not contact one another when the
load carrier 2 adopts an equilibrium position with respect to the guide surfaces (in

departure from the situation illustrated in Fig. 2).

The examples of embodiment illustrated in the foregoing can still be modified and/or

supplemented in many ways within the scope of the present invention.

For example, the first resilient element does not necessarily have to be constructed as a

helical spring. The first resilient element could equally be a solid body of an elastomer or



the stiffness S2 of the second resilient elenment 22, 22' or 22" varies over
a large range when the second resilient elenent 22, 22' or 22" is placed
under a conpressive stress. In the present case the bias of the connecting
el ements 20, 20" or 20" is so selected that the working point of each of
the guide elements 11, 11' and 11" lies each tine in the range B in the
vicinity wf4zkhe transition between the manges A and B. This form of

enbodi ment of the connecting el ement 20, 20" or 20" is conpatible with the
Oper ati ng, g 'd%b;@{a‘%ntﬂ"?é&l*b%%lﬁcﬁnehfé DERE Ot ¥RUFAL ahd [e dash@tdsabhons.
As was al rea ai ned is selection o e working point 1s arbitrary.
It is al sejer@@wcaéwacbn@t !ﬂayedﬁ@@rqfan@grahcqpbu@pm dtie adﬁmqncgmabler&o c%pmem ng
to the i

transi ti OfC erasient fertOier Rk Neolll Riheaikien! A8 %o OinBhuC,
with the fremeavéran(iashticdior dd@rﬁfébneswﬁgnteioerrmne@szelec@@iy iarsgrigicendghigpatalebe
undertakquh% ﬁﬁf a manner that the working point of the guide elenents
11, 11' an "™ 'es in the range A, then the limter elenments 26 and 27 or
26' and 27' or 26" and 27" should not contact one another when the | oad
carrier T@edgt%é e%%e%g%dl& ?rsblﬁ@ rggﬁ%rfﬂg%@fo%tagler%§ EQgrEpI%% rloq.%r\ﬂl’f'\' Qﬁes Igﬁtf aces
(in departure fromthe situation ated’in xanp

enbodi nentollen tassing athéah |srtott1®ebrbogkﬁgoﬁor@ndaa:m withidrie da‘ethmgducfel adfaaasj/ﬁoshde

o o trdept BV s SR stoddhh Dbt B BRRa G A S PR 2l

const r uct &do 88 peovideel dsqalidesgdemagt. The first resilient elenent could equally
be a solid body of an el astonmer or |1P1438 24 another device with resilient
properties. The first resilient element and the second resilient elenent

al so do npt adwition, te: b@d@fdehnnb&:gmail bec oqEppa tvittomn ddditiosabbsiter cosroitwalidre t o
conpose r resilient t an second..r esi nt .el eme
cecor i ng B8 PREETRGER SRF of st Lk LPEPr Blouk AL B S BEuta Tt Ry B | en
conponent mam{mt\@meyamm ¢ Ipaite(aﬁldh@rcopaecalhbEdaleménrsaﬁ@,em&‘nand The guinde

el ement coul | so be resiliently deformable, for exanple a roller with a
resilient® @Paer coating which is to be brought into contact wth one of
the guide surfaces. A slide elenent, which is to be brought into sliding
contact with one of the guide surfaces, could also be provided as guide
element. In addition, the guide device could be equipped wth an additional
buffer elenment which |imts the deflection of one of the guide el enents out
of the respective nornmal position to a



maxi mum val ue and thus protects the connecting el enments 20, 20" and 20"
against overload. 25 dains 1. Guide device for guidance of a load carrier
(2) of alift installation (1) along at | east one guide surface (6, 6',
6"), with at least one guide element (11,,11', 11") which is disposed in
contact with the guide surface (6, 6', 6") and which is connected with the
| oad carrier (2) by means of a connecting elenent (20, 20', 20") in such a
manner that the guide elenment (11, 11', 11") is novable relative to the

| oad carrieraimgt ween different positions in a first (A) and/or a second (B)
positional range, wherein the connecting elenment (20, 20", 20") conprises a
first (21, 21', 21") and a second (22, 22', 22") resilient elenent and the
resilient ¢l erm@hﬂe(d%lucez& gWdance?d a; Ioad?éarnerZ(ﬂ bf alif irdtdIRNEe th)idh tllﬁstl n
such a manner that in the case of nmovement of the guide el enent 11,
11") in t heg gyide syirgetBofalb )r ange (A) both resilient elenents (21 ' 22:
21', 22'; 21", 22") are deforned and in the case of novenent of the guide
el ement in the second posi ti onal rangé|1 (B). exclusively the second resilient

el ement (22, 22with ablepst aneygyide plemeah i Wwids dith vdHchpehsnosed in F‘?Wﬁ%@é"’"{‘é&e of

the connecti NG §li8dR0KadelD, 62@") arPwhich % é’onnfela't@@tvhfh”th@ﬁoéd’&rﬁ@(s@% é@ns
position of the guide element (11, 11 ') and the overall stiffness (S

is greater in t@ka SABSEEINGBleMenbRR 20 a?@'é"‘(%)mtarfﬁﬁ“”q{ tha{dhe Q‘F"Q? elegigst {ilonal

range (A), charapt ?’(‘)fﬁseﬁuolléblé hehtivens 19 eal alrfR? bbivith Af&GERMbosii®As |n2§t"rst22 )
is constructed in such a manner that a stiffness (S2) of the second

resilient el enefft)andior agecondB)pgsiliepaldaede.in the case of a conpression of
the el ement in the second positional range (B) and the overall stiffness (9S)
of the connecting el enent (20, 20 20") renmains substanti al I%/ const ant

during transiti@heign m@ogne@@gal@n@ﬁt@%ﬁ@ 2p1) comprisps geftrifeldh, 2t " andka (A

and the second é@onquﬁtzfnﬁi IRGt cle ﬁ§§n@ﬁle2resi@éhtd§erq§ﬁftbQQ1 agL 9Rdixpg to
claim1l1, characterise e second resilient
21", 22"} are arranged |n series in such a manner that in the case of movement of
the guide element {11, 11', 11") in the first positional range (A) both resilient
elements (21, 22; 21', 22", 217, 22") are deformed and in the case of movement of
the guide element in the second positional range (B) exclusively the second

resilient element (22, 22', 22") is deformed and

- wherein an overall stiffness (S) of the connecting element (20, 20', 20™) is a
function of the respective position of the guide element (11, 11", 11") and the
overall stiffness (S) is greater in the second positional range (B) than in the first

positional range (A),
characterised in that

- the second resilient element (22, 22', 22") is constructed in such a manner that a
stiffness (S,) of the second resilient element (22, 22", 22") increases in the case of
a compression of the element in the second positional range (B) and

- the overall stiffness (S) of the connecting element (20, 20, 20") remains
substantially constant during transition of the guide element (11, 11°, 11") between
the first (A) and the second (B) positional range.



el ement (22, 22', 22") is a solid body, wherein the dinensions of the solid
body are selected in dependence on the stiffness (Si) of the first
resilient elenent (21, 21', 21"). 3. Quide device according to one of clains
1 and 2, characterised in that the resilient elenents (21, 22; 21' 22';
21", 22") have a bias in a nornmal setting of the guide elenent. 4. Cuide
devi ce aggatgding to one of clains 1 to,3, characterised in that the second
resilient elenment (22, 22', 22") is fornmed froman el astoner, for exanple
from polyurethane., 5. i .deyj ce according to pne.of clains to 4

char act efi sed (Jf]uﬁg? ﬁjae? ' %léccggdﬁrq c‘%icﬁad% 21 &nen ef'ﬁ?'rbdheft %8" ?eC@Sg}pﬁﬁP@%@ a

gui de (1Zjenént (22 R2'f A2"t eafdatig tbcapdivberetrhénes dioamdions esfi theesdlidebeiyesnt (21,

ol ciront 1R Y AeeeTehehan WP ST, B il Bleh i BB VR LA ThT. 11

11"). 6. Cuide device according to one of clains 1 to 5, characterised in
that the first, .resilient elenment (21, 21'  21") has a. stiffness (S1) which
i s constaht i nGLﬂ'ﬂ%a?Y'?%f’C?%@Pg?%ﬂ%% OfI‘F%HGé T%ilz G}"'.ar%.‘i‘?rﬁgdd'émaggh%r ¢ %’Hi ng to
one of clementd (210 28, 2th2ar act, eelsede aviddiata roneal detisig oftesjliteBlen®inenent

(21, 21", 21 ") is a spring. 8. Cuide device according to one of clainms I to
7, characterised in that at least one I|limter elenent (26, 26', 26", 27,

27", | 27" )4.1'S [BENe dgdcé rafomrdnzag t§303n|ei dTidiaims defoas, mgﬁger%%dtiﬁehat?%f §_écondh
resilient el enent , "4 21”) to a predetermn I mensi on In the
case of rﬁﬁl’ﬁiﬁeﬁ’@"&f“gt@ ' ggtﬁ’déze)l Mﬂﬁ%%{oﬁl‘i"’, QSi9MeR| H GEEhiget KemMl oad
carrier (glyurdhafalide device with a plurality of the guide elenent (11, 11',

11") and the connecting element (20, 20", 20"), according to one of clains
1 to 8 wherein each tine two of the guide elenents (11, 11', 11") together

Wi th the g espagiiby 8eGod B HiRG (EbRIEMHHmE 3Qo 428haracteflel iRttt #d @ngedingn such
a nmanner that the g ' ar osed in contact

uide elements (11, 11 1.1'%.. e disp
with a guleeeduPach. @8)) eempripes sgHideHd”r &6paétifoe theofiist enilivg tha epsands (20,

20", 20" }ksifdrR RingsrRdzd m10pROSIA e2dbr a6t inakiretfOkAR S hE reSPdcHR debgRe
according to claim9, characterised in that the connecting el enments 20,
20", 20" )elepentds defermechindiie Kase panvi@mankatthe geidg dieteed|(8hddt. 1011, 11, 11")
ina normal setting relative to the load carrier (2) each tinme adopt a

position in the respective second positional range (B) or in the transition
bet ween tthe fi®difle (IgVicENRLOFHENG & OAB ¢fBYaims 1 to 5, characterised in that the first

resilient element (21, 21", 21") has a stiffness (S} which is constant in the first positional

range (A).

7. Guide device according to one of claims 1 to 6, characterised in that the first

resilient element (21, 21, 21"} is a spring.

8. Guide device according to one of claims 1 to 7, characterised in that at least one
limiter element (26, 26', 26", 27, 27", 27") is provided in order to limit a deformation of the
first resilient element (21, 21', 21") to a predetermined dimension {A) in the case of

movement of the guide element (11, 11', 11") relative to the load carrier (2).

9. Guide device with a plurality of the guide element (11, 11, 11") and the connecting
element {20, 20', 20", according to one of claims 1 to 8, wherein each time two of the
guide elements (11, 11", 11") together with the respective connecting elements (20, 20',
20"} are arranged in such a manner that the guide elements (11, 11", 11") are dispcsed in
contact with a guide surface (6, 6, 8") and the respective connecting elements (20, 20,

20") are biased in opposite direction.



positional range. 11. Guide device according to claim9, characterised in
that the connecting elenents (20, 20', 20") are biased in such a manner
that the guide elenments (11, 11', 11") in a nornal setting relative to the
| oad carrier (2) each tine adopt a position in the respective first
positional range (A). 12. Guide device according to one of clains 1 to 11,
charact efi;ggd in that the guide eleneny (11, 11', 11") conprises a roller.
13. Lift installation W th at | east one load carrier (2) and a guide device

(10) for I (ge carrier rdi ol 9 one of ¢l al 1 to 12 14, Lift
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cage an((ila)rzoa AWyatebimseg it such a manner that the guide efements (11, 11", 11" in a
normal setting relative to the load carrier {2} each time adopt a position in the respective
second positional range (B) or in the transition between the first (A} and the second (B)

positional range.

1. Guide device according to claim 9, characterised in that the connecting elements
(20, 20", 20"} are biased in such a manner that the guide elements (11, 11, 11" in a
normal setting relative to the foad carrier (2) each time adopt a position in the respective

first positional range (A).

12. Guide device according to one of claims 1 to 11, characterised in that the guide

element (11, 11', 11") comprises a roller.

13. Lift installation with at least one load carrier (2) and a guide device (10) for the load

carrier according to one of claims 1 to 12.

14. Lift instaliation according to claim 13, wherein the load carrier (2) is a lift cage

and/or a counterweight.



