| P1438 | Cuide device for guidance of a load carrier of a lift installation
The invéntion 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
|nt|’oductory part of claim1l and to alift installation with the guide

devi ce. the term'load carrier' there are to be understood in this
connecti 14éﬁl nmovabl e masses which cah be noved in a lift installation
al ong a guide surface. Falling under this termare, in particular, lift

cages or Goidetdevice fohigaidahice df atibad cariev of adiftinstallationst al | ati on for
conpensation for the weight of other load carriers. A guide device of the
stated kind is used in |lift systens in order to stabilise the position of
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connect i ngi|-8tsRaton Wittbtelyurien@er that the guide elenent is novable
relative to the load carrier or the load carrier is novable relative to
the guide element. In a typical realisation of the guide device the
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el ement . B connecting el enent can be, for exanple, a spring or an
arrangenemmmnséémafﬂames\fe}‘?lgwg%fomeﬁ|°a§d‘@frﬁr%n several guide surfaces and
correspondi ngly several guide elenments can be used for guidance of t he
respective load carrier. Connecting elenents which allow a resil
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each instance keeping i1t act with a guide surface,
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virtue of ement exerts a force on the respective
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| oad carr um position with respect to the guide surface.
If the Eeef%tggﬁ?\k/% L@%é‘% h{g element is deformed in the case of deflection
of the load carrier out of the equilibriumposition, then there results

therefroma, (ool PFdNGatlod" F8hdGlial «BGELS 1RiYebfitive 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



k 1P1438 2 |oad carrier and the size of which grows with increasing

defl ectton of the load carrier out of the equilibriumposition and thus
opposes the deflection. It is thus ensured that the load carrier adopts an
equ?l i briumposition with respect to the respective guide surface when the
gui de element is constantly in contact with the respective guide surface.
The respe@t43§e connecting el enent substantially deternines the travel

behavi our of a load carrier noved al ong a guide surface, The stiffness of
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di st ur bi ngpsbgttwesgudi@ee@@em%@@Ej?ﬂefrﬁ'é‘ﬁ? tstadseof a guide surface or |oad
di spl acenents | ead to severe shocks which woul d be percelved by passengers
to be unacceptable. If - at the other extrene - stiffness is too
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cage per kel rection of novenent and, in addition, the
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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 position. The latter is
problematic, since only a limited space is available for laterai deflections of a lift cage
perpendicularly to its direction of movement and, in addition, the connecting elements for
constructional reasons - in order to avoid a mechanical contact between stationary and
moved components of the lift installation and damage of individua!l parts - allow only a
limited play for relative movement of a guide element with respect to the lift cage. For
example, 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 travel the lift cage may, in fact, deflect only so far from an equilibrium position with



construction of a safety brake device, which the lift cage has to have in

order tb brake the |ift cage at guide surfaces of the guide rail in the
case of emergency and to stop it. During nornal travel the |ift cage my,
in tact, deflect only so far froman equilibriumposition with | 1P1438 3

respect to the guide surfaces that the safety brake device does not cone
into contB#38with the guide surfaces. Rnown connecting el ements which act
by a single spring on a guide elenent have a stiffness which is intrinsic
t 0 const rrggpdcdio mecdyuidy shifaces twtdld safetp hsdlk@ndevicerdoab Inoposne irdmsomthct withe
guide element. Wth a connecting el enent which has a constant stiffness,
however, NERHIdESHEfSient s whi ch have to be fulfilled in operation of a
lift installation cannot be fulfilled or are able to be fulfilled only

insufficiently. In the best cases, conpronise solutions.ar [ whi ch
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respective load carrier. For exanple, there is know fromEP 0 033 184 a
gui de devParticylaly with resaeetde thegxtigmegenyirgments, tpraspdin BA cARe GhaRAICAONP Mhst
one gui dehi%h-%ﬁ@éﬁ litss di sposed in contact with the guide surface and is
connected by neans of a connecting element with the load carrier in such a
manner that the guide elenent is novable relative to the | oad carrier

bet ween dixfil,8he Q%eeo%%?iﬁﬂi&ﬂﬁgﬁ-@p@ecf kffsSdre dPErafe SSLANIgRATelbakes anghde The
connecting el enent conprises a first and a second resilient elenment in the
form of astifaces leasdtodatasclomnsverseiferaps.s it PiGr torprsurddn japgIatiopr fhgscepiable
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gui de el enment e first positional range the two helical spri ngr's are
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range exclusively the second resilient elenent is deforned. The
For example, there is known from EP 0 033 184 a guide device for a load carrier of a lift

instaliation 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 positional 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 stiffness, wherein the stiffness of the second
helical spring is greater than the stiffness of the first helical spring. This results in an
overall stiffress of the connecting element which is determined by the respective
stiffnesses 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



two helical springs each have a constant stiffness, wherein the stiffness
of the second helical spring is greater than the stiffness of the first
helical spring. This results in an overall stiffness of the connecting

el efent which is determined by the respective stiffnesses of the first and
second helical springs and is a function of the respective position of the
gui de el dfEHE. The overal | stiffness ad6pts hi gher val ues in the second
positional range than in the first positional range. In this construction
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i nvention object Is ed by a guide device with the features of
claim

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 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,
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



1 and a lift installation with the features of claim 13. The guide device
according to the invention conprises at |east one guide el ement which is

di sposed in contact with a guide surface and which is connected by neans of
a cbnnectlng el enment with the load carrier in such a manner that the guide
element is novable relative to the load carrier between different
p05|t|on§PHﬁ8a first and a second posit?onal range, wherein the connecting
el enent conprises a first and a second resilient element. The resilient
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second positional range adopts higher values than in the first positional
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with the degree of deformation of the respective resilient elenent. In the
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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.




contact surface is determned by the first and the second resilient, since
the tworresilient elenents are arranged in series and in the case of
novenent of the guide element in this positional range both resilient

el efrents are deformed. In the second positional range of the guide el enent
the force which the guide elenent exerts on the guide surface is
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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 transition of the guide element between the first positional range and the
second positional range. Existing technoiogies, however, make it possible 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 simpie approach of adapting the

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




small junp on transition of the guide el enent between the first positional
range and the second positional range. Existing technol ogies, however,
make it possible to keep such a junp small relative to the maxi num change
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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 Ioad 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 position remains in contact
with the guide surface. 1t is to be regarded as an additional advantage of this variant that
the bias can be utilised as an additional 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.




order to suitably vary the resilient characteristics of the second
resilient elenment and in this manner to respectively optimse the guide
devi ce depending on the construction and the operating conditions of the
lift installation. in a further form of enbodi mrent of the guide device it
IS prOV|ded that the resilient elenents are biased when the guide el enent
adopt s a IA¢thal setting with respect tofthe load carrier. By the term
"normal setting' there is understood in this connection the setting of a
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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 on
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 another
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



elenment in the sense of the invention. The stiffness of the first resilient
el enent: can be constant. In order to achieve a constant stiffness, the
resilient elenent can be formed by a spring, for exanple a helical spring.
In brder to achieve that the first resilient elenment is deforned
substantially only when the guide elenent adopts a position in the first
posi ti ondPl43&nge, various options can b8 selected. For exanple, one or
more limter elenents can be used in order to limt a deformation of the
first resbhgiranabtiesatioh ohly ta spmirdetier lengte dwbinid nerults riromhthecragrbarfof chitsvefment
of the guyjde elengﬁmﬁrelatlve {0 thg | oad carrier. In particular, limter

el errents%ﬁﬁp?%?n e dTEsesB O $995%ed in such a manner that the first

resilient elenent def or ns onIy mhen the guide elenent is disposed in the
first posjtigna nge jected to.no h r n the
oui de o chitenseudorediia e odHE BaLF EpBRAFS 2 A R BR IR LPEREL

Lhe COWPFﬁ&EéQEn@éctth?ldd?nem wa?ﬁrn mt&ihtlmstanq@rta@emfethmgmeié elamanﬂs togetheme
asis of the shape of the resilient el enent el f r i on.
Coni ng 1 v 5 Gevediveganpedi SERen A anved ot 8ot dhcife dURle

def or mabl Qerlﬁ)énlléeétdl digposedniai &intavy vath asjmdecsmrfai:le mthltfwltesp\abmehconmetm'@ case
of conpressi on of tbhe tructure ar

noved.rel ative t arlloth natﬂgt I n
the case PYEMENSFEEPES éﬂ'r?)‘?ﬂ?ﬁ't%fj" ‘glﬂﬂr 'rSﬁ 3HPPQ%{B‘§ %ﬁ e%{?l% &' Yand
It hus pr evmahnérumtm@innlezemy €lemiennr Wisedhe ospmitetanreeudnegmtdes ktablllsaatloumf IheTBe
atter option is realise elic Sprin can. be
corrpresse'ga?j FaHes 'P@WEQ@P@'LXT&@QF'{“H'&|%§F’Sﬁd?€e&‘ 'PH oﬁﬁh Pcfa(gl gar kﬁw fifs
| engt h, \Aéwtbnﬁﬁs Hbélt‘q?onf o dirBetiohupdreendifularotol t&eo_;fundet ‘sla'fes:{ar i Ingthanchse hé a
t hi ckness of each coil, A further devel opnent 'BHnei u i de demecg‘ﬂ%g ri ses

a pl ural i €8flegton ertr&u kind. & eaghinstange ope GPRRe g°pé)I°§?r$b &inin
each | nlst@ﬁﬂ?# thévotedr é&iﬁeemhgi@emeeum&stot pgetiae rof tm;] tgmldehhelenempe:ohmemd
connecting el enents are ar manner at, t he nts
are di spog‘éﬁe"?"ﬁk\1 "eBRINgdR R ﬁp‘g?@meo%“"i%?‘l"%g g d?hgn tggﬁéacs e clésr%q i ng
el enents fietdpirgSd rbdllieh? RRSMat@riglidsesfithe Becohdpasilied eememdl fierdxaoipley thede

el enments in that manner w nne tin bi ased in opposite
di r ect i ons#ingss eLthesEENY r§§“§‘?r3 edpeq ﬂ1n8li%f1rmfgf’ $P&Fin an equilibrium

position against deflections of the load carrier fromthis equilibrium
t he gui de s
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guide el eg'gélt;[ mgga?wgg%}iggt 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 ta a minimum value 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
deflection, wherein the stiffness of the connecting element - caused by the characteristics
of the second resilient element - is particularly low in the case of small defiections. 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:



therewith remains in contact wwth the guide surface. In addition, the bias
can be used for fine tuning the resilient characteristics of the second
resilient elenent if, for exanple, the stiffness of the second resilient
elehent is a function of the bias. In a variant of this devel opnent of the
gui de devi ce the connecting elenments are biased in a nornmal setting

rel ative ®@3& he | oad carrier in such a franner that the guide el ements in
each instance adopt a position in the respective second positional range.
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the second elenment. In this manner it is possible to realise a restoring
force which increases in non-linear manner with increasing deflection,
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carrier and with sewameht, asiadenctidevf @ esarmyedo latigtigofttbe fitsé résifieshelemant; i n 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
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a first resilient elenent, as a function of a change in length of the
first resilient elenent; Fig. 4 hows the stiffn t | Si} i ent
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| ength of the second resilient elenent;
Fig. 6A 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 [ift instaliation 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 6' 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 load 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




Fig. 6A showse=a course of the force, which acts on a connectin I

a function of a change in length of the connecting el enent, fgrergg?rfénﬁs
characteristics, which are optinmally matched to one another, of the first
and the second resilient elenment; and Fig. 6B shows a course of overal
stiffness of the connecting elenment according to Fig. 6A as a function of
a changelPH3$enth of the connecting el®ment. Fig. 1 shows, in a side view
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a of the supports 16, 16' and 16" is in that case fixedly connected with a respectlve 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 still
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. If 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.




respective support 16, 16' or 16", a respective connecting el enent 20, 20
or 20" *‘and a respective guide 17, 17" or 17" for each of the connecting

el enents 20, 20' and 20". Each of the supports 16, 16' and 16" is in that
case fixedly connected with a respective one of the base plates 18 and
forns a ﬁgﬁgge reference for one of thqzlevers 14, 14" and 14". The
profiles he connecting el enents 20, 720" and 20" are indicated in Fig. 1
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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 parallel 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 is 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




carrier, influenced by disturbing forces acting transversely to the guide
surfaces 6, 6' and 6", is noved out of the equilibriumposition in a plane
per pendi cular to the guide surfaces 6, 6' and 6". In this case, the
respective connecting el enents 20, 20' and 20" are resiliently deforned.
Resulting fromthis deformati on are forges whi ch oppose the novenent of
the | oad "4r¥ier 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
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16. The |im.ter elenment 27, first resilient elenent 21, |limter elenent 26
and secor®'FUW& ient element 22 are arranged in aline in this sequence

bet ween the lever 14 and the counter- bearing 25. This sequence is not,
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that their length along the guide 17 is vanable dependrng 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 limiter elements 26 and 27 are brought into a setting relative to one



The resilients 21 and 22 are arranged to be novable along the guide 17 in
such a+manner that their length along the guide 17 is variable dependi ng
upon the respective position of the lever 14 in relation to the
counter-bearing 25. In particular, the first resilient elenent 21 and the
second resilient elenment 22 can each be pl aced under a conpressive stress
when thé&18Faci ng between the | ever 14 4nd the count er-bearing 25 -
nmeasured along the guide 17 - is selected to be shorter than the | ength
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still tdixbg explained in detail in conjunction with Figs. 3A-C - a
respective support surface for the first resilient elenent 21. Through
change in the spacing between the limter elenents 26 and 27 the
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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 6' 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



second resilient el ement 22' or 22" which corresponds with th

resilient element 22 of the connecting el enent 20. In the foflzﬁfggdit may
be assuned that - if the load carrier in the static state adopts an
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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.

In 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.




conpressi ve stress under which the connecting elenment 20 is placed in the
directiron of the guide 17. This neans that the second resilient el enent

22' is conpressed longitudinally of the guide 17" to a higher extent and
the second resilient elenent 22' is conpressed longitudinally of the guide
17" to a lesser extent than the second resilient element 22 longitudinally
of the guPde 17. In the present case tH& conpressive stress which the
second resilient 22" absorbs is greater than the conpressive stress which
the first resilient element 21" absorbs. In addition, the connecting

el ement 20" is biased in su t hat
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27¢ 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 length sections 26¢ and 27¢ in the direction of the guide 17
accordingly defines the minimum spacing which the ongitudinal 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 26b 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.




el ement 20. Figs. 3A-Cillustrate the connecting elenent 20 in three
different states which are respectively characterised by different
settings of the lever 14 relative to the counter- bearing 25. Each of these
stdtes accordingly corresponds with another position of the guide el enent
11 relative to the load carrier 2. For {he sake of sinplicity, the guide

el enent i?{3%:he rotational axle 12 and the support 16 are not illustrated.
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contact surfaces 26d and 27d. It is assumed that this situation is achieved for the position

| = l,. This situation is illustrated in Fig. 3B.

In the case of Fig. 3C, | = I3 < |, 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:
d,(13) = ds(12) and da(}s) < do(lz). The compressive stress which the secend resilient element
29 absorbs is thus increased by comparison with the situation according 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 |
< l,. 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




and the counter-bearing 25 and thus the I ength extent of the second
resilient elenment 22 in the direction of the guide 17. In the case of Fig.
3A a position with | =11 is selected in which the limter elenments 26 and
27 'do not contact the contact surfaces 26d and 27d. If - starting fromthis
position - the | oad carrier is noved ipnto a position with I < 11, then not
only di, 318 al so d2 are reduced and thus the first resilient elenent 21
and the second resilient element 22 are defornmed in such a manner that the
conpr essiane tis¢ raspsetivei qompressiver dtesses ihidnthe sbgimnt elezderdnd 1 iand t22eabseec ond
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assumed t ua on TS achi eve |on 12. This
situation is |IIustrated in Fig. 3B. In the case of Fig. 3C, 1 =13 < 12 is
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| ongi tudinal extent of the first resilient elenment 21 in the direction of
the guide 17 is unchanged. Thus there applies: d1(13) = d,(12) and d2(13)
< d2(12) .Théhehaonpr efshe vgeidstdeg's:e depecds supstapbiaineh hewia Wamitioelbemm the?2
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absor bs |r95pmtimahgtrdveh&eba\nmmglﬂge lodd samriac?.i on i s nmade bet Ween a first
range (denoted by 'A" in the following) of positions with | > 12 and a
second range (denoted by 'B in the followi ng) of positions with I < 12.
| f the gui deasslmednbatlihe ifisst mesiiht leirverdn 28 217 end 1" pos irespsative springe, thange

A, then not n fei r
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changed. The ab ve CcO rati,on th res to the c nne t| n eI nent 22
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transiti O(gugh%tlveiys] in Plg 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 Fj, which acts on the second resilient
element 22 along the guide 17, as a function of the change Ad(l) = dz - dafl) 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 longitudina! extent of the second resilient element 22, 22" or 22" for




ranges A and B is effected. Figs. 4 to 6 clarify the optimsation of the
gui de device with respect to the travel behaviour of the |oad carrier 2.
It is assuned that the first resilient elenents 21, 21' and 21" are
respective springs, the longitudinal extent of which varies linearly in
each |nstance with a force F, acting in_,their |ongitudinal direction. Fig.
4A shows Hﬁﬁqltatlvely the course of tﬁg force F, as a function of the
change d, (1) d10 - di(l) of the longitudinal extent of the first
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the second resilient element 22, 22' or 22",

On the basis of the curve for F, as a function of the change Ad,(l) and the curve for F, as a
function of the change Ad,(!) 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 Al -
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 travel of the load carrier), different optimisation criteria can

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




The stiffness S2 of the second resilient element 22, 22' or 22" is in that
case détermned in each instance as the gradient of the force F2 according
to Fig. 5 as a function of the change Ad2(1). As can be seen, the
stiffness S2 for large (by conparison with d20) changes Ad2(l) increases
drastlcall?/ for both exanples illustrat %d in Fig. 5. For small (by

conpari sdh!%# t h d2d) changes M2(1) theélcourse of the stiffness
gqualitatively depends on the kind or density of the el astoner enployed.
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connect i ng el eetatistiond lies Rﬂheaegiorﬂé'lowna predet ermi ned distance Al. An
overall stiffness S of the connecting elenments - mathematically defined as
a first derivative of the force F with respect to Al - can be ascertai ned
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the case of typl arlll the' gu1de 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 Fnax for the forces which have to be

absorbed by the connecting elements in the extreme case.

These boundary conditions define the framework 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:




installations lies in the region < 10 mm b) The nmean value for the force
by whi ¢h the guide elenents 11, 11' and 11" act on the guide surfaces in
the equilibriumposition of the load carrier should not be too |arge so as
not to danage the guide elenents or elastically and/or plastically deform
t he guide el ements. Guide elenents which are disposed in contact wth a
gui de surlP#% and are el astically and/dt plastically deformed under the
influence of a force oriented onto the guide surface (for exanple, rollers
whi ch have at the <circunference thereof a defornable coating disposed in

contact with the guide surfac n _give of f .di sfurhi ibgat | rin
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damaged. This criterion defines a boundary for the selection of a suitable

elastomer (see Fig. 9).

(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
29" 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"




too large for |arge values of Ad2 which go close to this boundary val ue for
Ad2. Fnevitable tolerances in the production, assenbly or adjustnent of
conponents of the guide device 10 would otherwi se lead to changes in the
characteristic of the connecting elenments 20, 20" and 20" which could be
controlled only with difficulty. The npre strongly pronounced the
non-1inedfi*®% of the force F2, the nore“difficult it is to control

mai nt enance of the above boundary condition c¢) for the upper Iimt value
for the f-or cesThetatifhedsaSdot heliest aesiliapt elgmiept 2 he@1comdic can g resdatermined n t he
extrenme case. In the case of deficient control of the tol erances, the force
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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/em® and has a force-
elongation characteristic according to the curve (a) for the force F; in Fig. 5 and a

longitudinal extent dz = 21 mm.

Fig. 6B shows the overall stiffness 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. BA. S

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

The vertical dashed lines in Fig. 6A and 6B respectively mark the transition between the
range A (I > I) and B (| < I;). The vertical dashed lines in Fig. 5 mark the transition
between the range A (I > I;) and B (I < 1) in the case of the curve (a). The parameter
ranges Adq(l), Adz(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




wor ki ng point can in that case lie in the range A, the range B or in the
transi rion between the ranges A and B. In addition, this bias influences
the stiffness S2 of the second resilient elenents at the working point
(s€e Fig. 5). This working point nust be conpatible with the above
boundary conditions a), b) and c). An exanple for an optim sation accordi ng
to criterf¥f (ii) is illustrated in Fi 33 6A-B. Fig. 6A shows in
qualltatlve terms the course of the force F as a function of the change Al
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present exanple a connecting element 20, 20" or 20" is reallsed t he

stiffness, gfn?‘}ﬁ!%ns%h RETRS Fthé cBHrﬁ&hh@@leﬂfenwm HapgLR0Ak soEefeccedethaﬂ I

stiffness Ibits, in particular, t ant course
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the connecting element 20, 20’ or 20" is compatible with the operating conditions which
are to be found in typical lift instaliations. As was already explained, this selection of the
working point is arbitrary. It 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



resilient elenment 22, 22' or 22" transversely to the guide 17, 17" or 17"
are correspondingly adapted in order to mnimse a junp in the constancy
of the overall stiffness S at the transition between the positional ranges
A and B or to elininate it. A significant precondition for an optim sation
according to criterion (ii) is to be seen in that the stiffness S2 of the
second rg%Wqunt el enent 22, 22' or 22%*varies over a large range when the
second resilient element 22, 22' or 22" is placed under a conpressive
stress. lanctheedevies with resiiset plogetiieas Thé fitsheesiienheiemengansl tbasacendxesiliand’ or
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al ready expingemedt this selection of the working point is arbitrary. It is
al so concei vabl e to undertake an appropriate optim sation according to the
invention for a working point which lies in the range A or at the
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(in departure fromthe situation illustrated in Fig. 2). The exanpl es of

mbodi N d. i he f ' Still i fd .
Cuppi eneritarcliRniniy s 8oyt oo cedlusd Wi oh solficlA el BRitt By

exanpl e, 1he the detledties iof beabf tleayizet eleloersts wot ofrtbe espaciveyndienabpaesdicndo a

constructed as a helical spring. Ee fi . re '+' t, el uld. eqgual |y
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propertieseeridh® first resilient element and the second resilient elenent

al so do not have to be of integral construction. It is also conceivable to
conpose the first resilient elenent and/or the second resilient el enment
according to the invention fromseveral (identical or different) resilient
conponents selectably in serial and/or parallel arrangenent. The guide

el ement could also be resiliently deformable, for exanple a roller with a
resilient roller coating which is to be brought into contact with one of

t he guide surfaces. A slide



el ement, which is to be brought into sliding contact with one of the guide
surfaces, could also be provided as guide elenent. In addition, the guide
device coul d be equipped with an additional buffer elenent which limts
the defl ection of one of the guide elenents out of the respective normal
position to_a maxinmum value and thus protects the connecting el enents 20,
20' and 03 gainst overload. |P 1438295 Patent Claims 1. Cuide device for
gui dance of a load carrier (2) of alift installation (1) along at | east
one gui dPdentfClaeng 6, 6', 6"), with at | east one guide elenent (11, 11',
11") which is disposed in contact with the guide surface (6, 6', 6") and
which is connected with the load carrier (2) by neans of a connecting

el enent (120, 2Rige @6Vige fan gsidehceaohmlmadrcatriea(2)tdia Igunstellatioan®halotglat least1' |
11") is npvable re Ve, the load carrier between different positions in
a first O(]ﬁ)gué‘]% U#F%%(éé(;%ctg d (B) positional range, wherein the connecting
el emrent (20, 20', 20") conprises a first (21, 21', 21") and a second (22,
22', 22") resil.jent . sidigent eler : ; y 2';
21 ", 22") ar ew'g}%}a{%agéetg’mé%h'so%p?q ee&s@';%rl(q g’u@ﬁ ﬁ[ Mﬁ'hﬁﬁ? @Eg?&l%ﬁn tcﬁéagééteh tgé
moverment of  tdudegsiirthee ¢6,e31e81h afd Whichls codrigcjed with the 1bad sarripo8l) by omeeinsr ange
(A) both resilient elenents 2, | - . \ and
in the case ofOfﬁo%?gﬁﬁﬁpgoﬁjem?r&?%lﬁ%dezoéﬁ%ﬁ%n a{nﬁ%ﬂlﬁ%théég%ﬁgrd%oem |(§g§ﬁ
range (B) exclusiMe)ig ndabkoetatide to theilbaccdrrien bateetn diffgren ositict@"in aifisst

def ormed and rei.n an overall stiffn (S) of the connecting el enent
(20, 20', 20") @”%(”?8%%‘%’@6%5 B?S'ﬁcﬁ‘ Irragéé’ecti ve position of the guide
el enrent (11, 11', 11") and the overall stiffness (S) is greater in the

second positional r e (B).th i e ki LS [ ti.OR ange,{.

char act eri sed %r?'ﬂgﬁgfﬂ'in%g%ﬁpmreﬁgHai’ %é\t 5@}) 8%\9&%9(5222&%&91; Eg22§ 'f‘%agd .

construct ed i rseztund (22, r22h22r) fekiientelersentfandebe résBENnt elentents €dcBRBAR2 Y 634l i ent

el enent (22, ") increases in | S r i

elenment in th e%%ﬁﬂ}'%ag?qqe Halsebgsn'ég%f %% 'ﬁ%’ﬁ{e{ﬁ@atg@eﬂé a%iasﬁiﬂ?@%@tggp fS) of

t he connecti nghel gndntelgn@ht (20, 1120"Y) inatheafirsubstitiortal abihge (A) both resilient
elements (21, 22; 21', 22'; 21", 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") has a substantially
constant course in the case of a transition of the guide element (11, 11%, 11")

between the first (A) and the second (B) positional range.



constant course in the case of a transition of the guide elenent (11, 11
11 ") “between the first (A) and the second (B) positional range. |P1438 26
2. @uide device according to claim1, characterised in that the second
resilient elenent (22, 22', 22") is a solid body, wherein the di mensions
of the solid body are selected in dependence on the stiffness (Si) of the
first rediifif%ent el enent (21, 21', 21") 293, Guide device according to one of
claims 1 and 2, characterised in that the resilient elenents (21, 22;

21' 22'; 21", Zige kieviee aadzbaiing Mo alaior trathaatteiivey of thatethgusagene | resiant . 4.

Gui de devi ce ac [.0. one f cl,ai 3 teri t he
second E&EM|H e‘ﬁg g#e%@rh 's(§f° & Hody, Zgﬁ?rem RIF (rj'nn%gg#)?{%nqqathée zli'grbgkzaatrefor
exanpl e fseRBledn®Uypsrelehanen tth stBoéske(Sdeofiteefimtesiiantrajernentddt . 2dlains 1 to
4, characterised in that the connecting elenment (20, 20", 20") conprises a

guide (17, 17', 17") for the first and/or the second resilient el ement
(21, 21' 321" Gdde ddabe a@dHding o brirteofchlalest“ll and 2,chatdotgtisetién thes eoesitent

resilient eIe S v, t el ement
(11 11 elermons (6 287 Heaal c2 Reee pdiag g osna SHTe of e b kR
characterised in that the first resilient elenent (21, 21', 21") has a
stiffness (S,) which is con in the.firs 0

@ui de devkce de¢Es dBHEE A5CY ﬁ 3‘9 O(E'Fea?frfia'Tst1 tto 5 &ﬁéércgég %fjllée f{rr]]é té%uaotnat he
first reglidnbletentireny, (21, 221 is Zéthed Srom smneigstor&er Glrd exarene c gom
according to one of clains 1 to 7, characterised in that at |east one

linmiter SBNERINEND6, 26', 26", 27, 27', 27") is provided in order to limt
a deformation of the first resilient elenment (21, 21', 21") to a

pr edet er mi ned di nensi on the ¢ e of ve nt
(11, 11',5 11")GF‘Q?Q?V'G%agEF?r?'HQt‘? B%f‘do'a Fmsd to?io ?hfj‘%&g&% aaé\g}t:rgcg&vﬂgétﬁge
plurali tye@,fne;,th@oglmdezoej edsfapmse(slé,guﬂdle (17117") 1&Hcfot e d?:tsrhra@dtqrrtge setandent
(20, 20", 20"), accord Q.0 f ~clai wo of
the qui d@s\e?@rﬁé‘?ﬂ@”t(@l 1121 %12% lzgg)é'i’ ﬁ%r&ﬁ%ﬁ%n Wh“\ém(?{e?egggf%gvit%ﬁgéttl ng
el ement s £20entdf deforB8d In ME&ass bemgesnem osthelyuidensiement (1 haﬂ tHé). gui de
elements (11, 11', 11") are disposed in contact with a guide surface (6,

6', 6") and the respective connecting elenents (20, 20', 20") are biased
in opposige di arkl @vicd Bd<bdding fo one of claims 1 to 5, characterised in that the first

resilient element (21, 21', 21") has a stiffness (Ss) 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 disposed in
contact with a guide surface (6, 6', 6") and the respective connecting elements (20, 20,

20" are biased in opposite direction.




10. Cuide device according to claim9, characterised in that the connecting
el enenfs (20, 20", 20") are biased in such a manner that the guide
elements (11, 11', 11") in a nornal 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)

posi ti on&¥38ange. 11. CGuide device accéfding to claim9, characterised in
that the connecting elenents (20, 20", 20") are biased in such a manner
that the1gui dSudeedevites a¢cbiging 10 claih 9 yharactarisesointhat HetaoNAgetingl €gmems t o

t he | oad ryd er (2 ach, tj 0 | £4.00) ;: k ecitqk Ve m fr 4 St
posi t 1 ondftr gy | Aje 8255 o Fhe gohnferMRBt e RUiAe clenRASEPET 0y M AST )
char act emogesl settinghatativéiéo thei ldad catrientditeach imeladopt 2 Popitien rip thes@sPectve| | er .
13. Lift installatiopn wt east - ' ( | evi ce
(10) for SFHY %%%‘0”EQF%98R82§{:L”r @I‘l%nté glob)g% oﬁ{hg?[rr%t @tagacl*gf@ S%ﬁﬁr@ﬁ(la?i t

i nst al | atpogifioatcarigd. ng to claim 13, wherein the load carrier (2) is a lift
cage and/or a counterweight.

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"y in a
normal setting relative to the load 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 installation according to claim 13, wherein the load carrier (2) is a lift cage

and/or a counterweight.




