1 Equipnment for vibration danping of a lift cage The present invention
relates to equi pnment for reducing or danping vibrations of a lift cage
guided at rails and to a correspondi ng nmethod for vibration danpi ng. During
travel of alift cage in a lift shaft, different forces can act on the
cage, which consists of the cage body ahd a cage frame hol ding the cage
body, and excite the systemto vibrate. The causes of vibrations in that
case can be, in particular, unevennesses in the guide rails and forces
produced by slipstream Eiuysmentforivibratiée damplrigéef a ift cfa?aces transmtted
by the traction cables or sudden positional changes o e load during
travel can produce transverse vibrations. In order to increase travel
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The cause of that is that in this connection . o
between two end settings. Vibrations or accelerations arising transversely to the direction

of travel are measured by several sensors mounted at the cage and the signals thereof are
used for control of a plurality of actuators arranged between the cage and the guide
elements. The actuators are in that case controlled by a regulating device, which is
connected with the sensors, in such a manner that they work in opposition to the arising
vibrations and thereby suppress these as effectively as possible.

A typical characteristic of the method known from EP 0 731 051 B1 as well as other
methods for reducing vibrations of lift cages in accordance with the state of the art is that
these operate with regulators which are linear and invariable with respect to time. The
reason for that is that, in the design of the regulator, non-linear processes can be taken
into consideration only with difficulty and accordingly for simplification of the concept of the
regulator the starting point is that the disturbances which occur are linear. However, the
consequence of that is that undesired vibrations can arise when the regulator is switched
on at the beginning and end of travel of the lift. The cause of that is that in this connection
non-linear changes in the state of the system are concemed and cannot be controlled by
the linear and time-invariable behaviour of the regulator.

The object of the present invention is accordingly to indicate the possibility of avoiding



non-linear changes in the state of the system are concerned and cannot be
controlled by the linear and tine-invariable behaviour of the regulator.
The object of the present invention is accordingly to indicate the
possibility of avoiding 2 vibrations or even shocks of the lift cage during
starting up and stopping of the lift and2 during |oadi ng and unl oadi ng of
the cage. The object is fulfilled by equipnment for reducing vibrations of a
rail-guided lift cage and by a method, according to, respectively, the
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The measures in accordance with the invention allow adaptation of the behaviour of the
regulating device, which is fundamentally designed to be linear and time-variable to the
above-mentioned non-linear processes. In particular, the vibrations arising during starting
up and stopping of the lift, during loading and unloading of the cage and during switching-
on and switching-off of the regulating device, and even shocks attributed to an
inappropriate reaction of a linear regulator to non-linear system changes, can be
suppressed by measures which are comparatively simple to undertake.

According to a preferred example of embodiment of the present invention the speed-
variable or time-variable mode of behaviour of the regulating device is realised in that the
error signals or regulating deviations fed to the regulator and/or the setting signals, which
are produced by the regulator, for the actuators are weighted with time-dependent or
speed-dependent parameters. For this purpose several amplification blocks, by the output
signals of which the error signals or setting signals are weighted, can be provided within
the regulating device. A part of these blocks is in that case responsible for realisation of

the speed-dependent behaviour of the regulating device, whereagainst so-termed time
delay blocks are responsible for the reaction to the switching-on and switching-off of the
regulating device. This solution is distinguished by the fact that it is comparatively simple
to realise. In particular, it is not necessary to influence the actual regulator converting the



speed- dependent paraneters. For this purpose several anplification blocks,
by the output signals of which the error signals or setting signals are
wei ghted, can be provided within the regulating device. A part of these
bl ocks is in that case responsible for realisation of the speed-dependent
behavi our of the regul ati ng device, wher@agai nst so-terned tine delay
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regul ati ng device, thereagainst, initially the anplification of the

acceleration regulator is linearly reduced to zero and the position
In the case of use of the two separate regulators it is preferably provided to initially linearly

raise the amplification of the position regulator after switching-on of the regulating device,
whereagainst the acceleration regulator is activated only with a certain delay in time,
similarly with a linear rise. After switching-off of the regulating device, thereagainst, initially
the amplification of the acceleration regulator is linearly reduced to zero and the position
regulator is also switched off only with a certain delay in time.

The invention is explained in more detail in the following on the basis of the accompanying
drawings, in which:

Figure 1 shows a schematic illustration of a lift cage guided at rails;
Figure 2 shows the signal flow diagram of a system for active vibration damping; and
Figure 3 shows the signal flow diagram of the regulating equipment designed in

accordance with the invention.

Before the regulating equipment according to the invention is explained in more detail, the



regulator is also switched off only with a certain delay in tine. The

I nvention is explained in nore detail in the follow ng on the basis of the
acconpanyi ng drawi ngs, in which: Figure 1 shows a schematic illustration
of alift cage guided at rails; Figure 2 shows the signal flow diagramof a
system for active vibration danping; and4 Figure 3 shows the signal flow

di agram of the regul ati ng equi pnent designed in accordance wth the

i nvention. Before the regulating equi pment according to the invention is

expl ai ned realisationeofcet gvietall stybtén'ﬂfdr eaﬂmesﬁmmﬁq fow%tléhé?ér%s’cﬂlﬁb(&fsq{ﬂaflﬁr cagﬁt ive
' ' ati ons_of ift cage wll initial

danpi ng of . vi tions or

di scussedvﬂvnﬁléﬁyet?eeaié‘é“ﬁss EV peenge tel'ﬁ'&”'@dbe illustrated in Fi gure 1 and
provi ded generally with the reference nuneral 1 is in that case divided
mtoacaqg bod%ﬁand efrarre3 The ca ebonc,i\%]le mounted in the
frame 3 w'tR i é‘if?feef'” @&lanﬂﬁ%\éﬁedsgﬁn ly with.lhedrfesenceiumeralctiisfior

i nsul ati oma@i;aseseiwded LT raecagetﬂae 2Té‘rﬁ18é9cégéb#§ﬁe 8p fvﬁé%gg R |2§§vﬁ#°%% ihO be

conparatively s in order to suppress the occurren requency
vi brat i on¥he %ﬂ'@e @a\g'li‘ the; help of awralvwgbertswangﬁe#pvrmh arguprovided for insulaties & at
the two g f m The
four roll g?'%‘f@%?”ﬂfxrzﬁ&u%@??é’%@ ﬁ?@g%ﬁ' gé%?g'%glothst}ter uct at(;%t{\%ﬁtas tm)uﬁ{ﬁgea

| at er al | yta$upprRssiiee PGﬁHW&ﬁﬂePﬁ'QWtftqﬂUQﬂC}t“@‘ah@lgie frame 3. They each have a
respective post on which there are nmounted in each instance three guide
rollers 6, i.e. two lateral rollers and one centre roller. The guide

rol l ers 6The6age 1tis gridedswith thedrelprot tour yollepguidlesi St tine tvh:egthlée pallsf15awh|ch

respectiv t i de

ai s 1. ot 2ol RCHELAa ek SAOWRY YA il Bler Wit Sis Bl b ldRcht

addi t i on, consitnuelioneand owentedrlateyaliyeay thed bettdm @and diae ﬁ)psa)t lhlaaiage ﬁmynermva‘ hey

synchrono e | ectrical a .uat o i ch exert

on the r eggé%p%eteg regﬁebﬁct'@%%f érll @@@cﬁfﬁga'ﬁawgwtg ip (?80'5 H'ésj"ﬂl%em@'r%ﬁ g‘ﬂée

springs 8rollerses, pJeovwa:iHattbrplenolleraldndrorgmedtre%lleﬂ fThe GuideCioliévs® arkOnitiaticassé

| os1ance BReimobdliy flhied wih' e neip G985 Tekpectie!iver T ard 514 prossed by way of & 1°
spring 8 against the guide rails 15. The levers 7 of the two lateral guide rollers 6 are, in

addition, connected together by way of a tie rod 9 so that they move synchronously with
one another,

Two electrical actuators 10, which exert on the respective levers 7 a force acting parallel to
the associated springs 8, are provided per roller guide 5. A first actuator 10 in that
instance moves the centre lever 7 together with the associated centre guide roller 6, where
against the second actuator 10 moves the two lateral levers 7 together with the associated
lateral guide rollers 6. The setting of the levers 7 or of the rollers 6 and thereby the

position of the lift cage 1 with respect to the guide rails 15 is thus influenced by way of the
actuators 10.

The cage oscillations or vibrations to be damped by the equipment according to the
present invention arise in the following five degrees of freedom:

- displacements in X direction
- displacements in Y direction
- rotations about the X axis
- rotations about the Y axis
- rotations about the Z axis



agai nst the second actuator 10 noves the two lateral levers 7 together with
the associated lateral guide rollers 6. The setting of the levers 7 or of
the rollers 6 and thereby the position of the Iift cage 1 with respect to
the guide rails 15 is thus influenced by _way of the actuators 10. The cage
oscillations or vibrations to be danped ﬁy t he equi pnent according to the
present invention arise in the follow ng five degrees of freedom

di spl acenments in X direction displacenents in Y direction rotations about
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sensors 11 and 12 and contr rfyz ‘?ter aef uat&?‘on the sensor si gné‘ll
rollers 6. The measurement 5|gnals of the sensors 11 and 12 give information about the
current position of the lift cage 1 in relation to the two guide rails 15 and additionally inform

whether the cage body 1 is currently subject to accelerations which can lead to vibrations.

A control apparatus 14 fastened to the roof of the cage body 2 processes the signals
transmitted by the sensors 11 and 12 and controls, after evaluation of the sensor signals,
the electrical actuators 10 of the four roller guides 5 with the help of a power supply unit in
order to counteract the accelerations and vibrations in appropriate manner.

Before the design of the control apparatus 14, in particular the regulating device arranged
therein, is explained in more detail it is still to be pointed out that in the case of the lift cage
flustrated in Figure 1 a special feature consists in that a rotational movement sensor 13,
which measures the rotational angle of a guide roller 6 associated therewith, is provided at
a roller guide 5 (here at the righthand upper roller guide). The measurement values
obtained by way of this rotational movement sensor 13 give information about the travel
path of the cage and about the current trave! speed thereof in vertical direction, thus in Z
direction. The speed-variable regulation according to the present invention as described in
the following is thereby made possible.

Figures 2 and 3 show the signal flow diagram of the system according to the invention for
active vibration damping. The basic build-up according to Figure 2 in that case
substantially corresponds with the method as also used in EP 0 731 051 B1. The



the electrical actuators 10 of the four roller guides 5 with the help of a
power supply unit in order to counteract the accelerations and vibrations
in appropriate nmanner. Before the design of the control apparatus 14, in
particular the regulating device arranged therein, is explained in nore
detail it is still to be pointed out tha6 in the case of the lift cage
illustrated in Figure 1 a special feature consists in that a rotational
novenent sensor 13, which neasures the rotational angle of a guide roller
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The regulating equipment 19 is composed, as already mentioned, of two regulators, i.e. a
position regulator (K;) 20 as well as an acceleration regulator (Ky) 21. The reason for use
of two separate regulators is that an objective of the regulating equipment 19 consists of
suppressing cage vibrations in the high-frequency range (between 0.9 and 15 Hz, and
preferably between 0.9 and 5 Hz) without the regulated lift having a worse behaviour
outside this frequency range than the unregulated lift. On the other hand, the regulating
equipment 19 has to ensure that the setting of the cage frame 3 with respect to the guide
rails 15 is so regulated that a sufficient damping travel at the rails is available at any time.
This is particularly important when the cage 1 is asymmetrically loaded.

For the first regulating purpose an acceleration or speed feedback with inertia sensors is
sufficient, whereagainst for the second regulating objective a position feedback is required.
The two feedbacks have two opposing objectives, which are pursued by the use of the two
separate regulators 20 and 21. As illustrated in Figure 2, the position regulator 20 takes
into consideration exclusively the measurement values of the position sensors 11 and is
correspondingly responsible for maintenance of the guidance play of the cage 1. The
acceleration regulator 21, thereagainst, processes the measurement values of the



bl ock 18, thereagainst, the accel eration values of the accel eration sensors
12 are negated, i.e. subtracted fromthe ideal or reference value 0 (no
accel erations), whereby the second error signal ee is produced. The
regul ati ng equi pnent 19 is conposed, as already nentioned, of two

regul ators, i.e. a position regulator (Kr) 20 as well as an accel eration
regul ator (Ka) 21. The reason for use of tw separate regulators is that
an objective of the regul ating equi pnent 19 consists of suppressing cage
vi br at i on@cteleratien sergors 123qublsa'gqmmdg'er duppreseion of vBratiofts.1 Thélargetd setting

f bl hout the regulated |jft haV|n a worse
B(raﬁa\?lr gur ¥a|98% §ﬁ§8 b??u q@'&l@f\%ﬁ%t §eummated H\'—JtHG SHEatiep dlpckiand _?e@,s @he
ot her handomirioa seﬁggls@ﬂah@theamamﬂo 19 has to ensure that the setting of
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r egul at or iBflgencgn Abpye dhat they ﬁﬁmll%rat!tvmrelghbtmm'& morebstoarighaant beldwaisatahe

conmon  sebéditi @%Qg 26% | L}ﬁm@g"’d rs 10. The solution for avoidance of

t he above-nentio con bet we the two regulators 20 and 21 is based
on the circunstance that the forces responsible for a skewed position of

.er.al bl e
for co- and T S 2BorsMERlondteclRRfla Wictlvds/\Sard BE urtodhitfoh HiiiEh, of the
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contain non-linearities. An analysis of stability and thus a corresponding confi iguring of the
two regulators would otherwise be possible only with difficulty.

The design of the position regulator 20 and acceleration regulator 21 as linear regulators
has, however, the consequence that these cannot react in suitable manner to non-linear
processes which arise, for example, during starting up and during braking of the lift cage or
during switching-on and switching-off of the regulating device. In order to be able to take
these processes into consideration, the behaviour of the two regulators 20 and 21 is now
designed in accordance with the present invention to be time-variable and speed-variable,
which will be explained in the following by reference to Figure 3.

Figure 3 in that case shows the extended signal flow diagram of the method according to
the invention, wherein only the extended regulator device 19 is shown, since the other
parts of the system - cage, actuators and sensors - remain unchanged.

The time-variable and speed-variable design of the regulating device in accordance with
the invention is achieved in that the error signals e, which are delivered by the summation
point 17, for the position regulator 20 are initially weighted or multiplied by specific factors




anplification changes in the frequency range are always continuous, i.e.
there are no fixed |imts. At a defined frequency, the two regulators 2
and 21 have nuch the sane influence. Above that the accel eration regulator
21 acts nore strongly and below that the position regulator 20 acts nore
strongly. The two above-nenti oned regula@ing obj ectives can be pursued

t hrough division of the regulating equipnent 19 into a position regulating
circuit and an acceleration regulating circuit. A further advantage of the
di vi si on befoss they arenfediathe pesitioagegabior 20.20ha@Rariable Behavidur of BlatarcBeration

-1 | ' f. stabili.t thus a correspondin
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sSwWi t chi ng_eﬂﬁca??ﬁg%ﬁ”ofi}ﬁh' ng-of f of the regulating device. In order to be

able to t% ® es into consideration, the behaviour of the two
regul ators 20 and 21 is now designed in accordance with the present
I nvention_to be tine-variable and speed-variable, which wll be explained

in the fol 'oliMRyapgole epbpdpf the Mafeguatsrs 20 god 813 prieduers by-txoesosteovied t he
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wherein only the extended regul ator device 19 1s shown, since
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good reaction to the processes during switching-on and switching-off of the regulating

device.

The ampiification factors ke and k,, delivered by the time delay blocks 23 and 24 are, in
addition, also respectively multiplied in the blocks 27 and 28 by a speed-dependent factor
kev and ko, s0 that the amplification factors ke for the position regulator 20 and k. for the
acceleration regulator 21 result. The speed factors ke, and k,, are produced by two blocks
25 and 26 which ascertain the two weighting factors in dependence on the speed value v
is determined by the rotational speed sensor 13, wherein the speed-dependent
amplification values are filed in tables and linearly intabulated. It is important that the two
amplification factors ke, and k,, dependent on the absolute amount of the speed v are

themselves never zero, whereby it is ensured that regulation still takes place even when
the cage is at standstill.

The amplification factor k.., which is formed in the just-described manner, for the
acceleration regulator 21 is then multiplied in block 29 by the output signal or setting signal
of the acceleration sensor 21. The amplification factor ke for the position regulator 21 is,
thereagainst, multiplied in the multiplication block 28 by a modified error signal ep, and fed




vertical speed of the cage. The tine-variable behaviour of the two
regul ators 20 and 21 is produced by two so-terned tinme delay blocks 23 and
24, which are controlled by a common 'on' or 'off signal with the value 1
or 0. After switching-on of the regulating device initially the
anplification factor kp for the positio®h regulator 20 is continuously
noved up and, in particular, with a linear rise fromO to 1. The
anplification factor k81 for the acceleration regulator 21 thereagainst
fol | ows, Vathe pasition tegulatole2tay in time, simlarly with a linear rise fromO
to 1. After switching- off of the regulating device, initially the
anplification kat for the acceleration regulator 21 is linearly reduced

from1 toThe eversigedi &5 dekvefedditiy! thbi s@hingtiord %ldcﬁrﬁ(ﬁs itsBff 4t esn.fbiédtttbog'
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zero, whe ésa% hat regulation still takes place even when
the cage d|i t ands{mﬁlﬂFs ne anplification factor kay,, which is forned

in the just- descr i bed manner, for t?e aﬁglel g; ation regul atnglr 21f i ;s tehen
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by a modi JWE%IpeEf 3h esrir ns‘fflénaﬁ‘:"Ifr)r’lddiflacgfjllonc 5gvige formed by the blocks 30 to 37, wherein
block 31 initially switches an output signal from 0 to 1 when the (directionally independent)
travel speed v exceeds a threshold value v,,. Block 32 is a low-pass filter and causes a
time-delayed continuous change in the output signal in the case of abrupt change of the
input signal received by block 31. The output of the low-pass filter is multiplied in block 35
by the linear position error, whereagainst a difference between the reference value 1 and
the output value delivered by the low-pass filter 32 is produced in the summation block 34.
The sum of the amplification values fed to the multiplication block 35 for the linear error on
the one hand and to the multiplication block 36 for the squared error on the other hand is
thus always 1, i.e. the component of the squared error continuously reduces after
exceeding of the limit speed vs,, whereagainst the component of the linear error increases.
The linear and squared position errors weighted in this manner are superimposed in the
summation block 37 and finally multiplied in the block 38 by the time-dependent and
speed-dependent amplification factor kpy. The values weighted in this manner are
ultimately fed to the position regulator 20 as input signals.

The weighting and amplification, which is realised in this manner, of the position and
acceleration regulating loops enable adaptation of the behaviour of the regulating device to
non-linear processes which arise during switching-on and switching-off of the regulator



to the position regulator 20. The error signal ep delivered by the
summation block 17 is itself still subject to a nodification which takes
into account that in the case of relatively large deviations in position,
as can happen at standstill of the cage %or exanpl e during loading), a

I

quick correction has to be avail abl e. order to take this circunstance
into account, the square of the position error ep wwth the sane sign is
formed in block 30 so that on the one hand a position error ep is present

i nI | i nealr andaldnﬂmdtadmgt-wmamd beakirgaofcthe rllftsmgar @ddécisive aﬂﬁhrﬂé‘gébopthé%gﬁﬁlon
rel ative i ared error si is.to be used in
order to xac I e (tagg.'\és'ﬂ}'#'ﬁ@ﬁeoﬁh'gts H?acﬁ?’&%i’? %}gg%qcel%gm rsgulatons £ be
t rgvel of designesh@e befurectocre Illjrte:aeandi angenvmmblefahmhwﬂ\é/\@éﬂt forl @nfigirg the
vi bration ven.to. instabilitie ch_reason it is necessary to
switch ovgﬁﬁgﬁ*oﬁ]feﬁge BUIPER R OVer "@F rsggvmlyo TRKINg | intoaAccoyat of dhe dmeor i n
dependencdepmmdtantimm spmﬁdbpeﬁbentsfabfoﬁﬁ?célgb@\(:ﬁfrledtcﬁﬂhﬁ tﬁd’!%h@ wWithb t#f\'@ﬁfe}’er

s. not to produce any further Tnstabi TItles

b d
e s chontq Bl e TBaleuobenaviothof theopr e Aosoeingsiot e tevestio b

of an errean Begtgﬁnfcﬁﬁwy fmp?@(réd)m §Imb|ecmaﬁﬁér”9ﬂ143¥w&é1ﬁ1 #a 6v39eﬁ iheﬂnear
wher ei n k 31 initial swi tches an out put sig rom

(directi oﬂ’é‘fﬁf F%‘b&ﬁf&éﬁ@l'al far 4b% posiien af V‘%Q@é@@iﬁ'"@@ﬂtﬁ edditionallyvmakes it
V,,,,. Bl ibtetd chevieOMt $ . f ous
change |npfdk?e out put sl nalaﬁcll%rt]fltbtlig%g;t?g %?Hﬁr&}g?p% détﬂ@ré@#ﬁ%ﬁ%ﬁ%%ﬂ%&'
signal relOSNABEHI ROSWBR- 31. The output of the |ow pass filter is
nultiplled in block 35 by the linear position error, whereagainst a

di fference between the reference value 1 and the output val ue delivered by
the lowpass filter 32 is produced in the summati on bl ock 34. The sum of
the anplification values fed to the multiplication block 35 for the |inear
error on the one hand and to the nultiplication block 36 for the squared

error on the other hand is thus always 1, i.e. the conponent of the
squared error continuously reduces after exceeding of the limt speed
vim,,, whereagai nst the conponent of the linear error increases. The

| i near and squared position errors weighted in this manner are superi nposed
in the summation block 37 and finally multiplied in the block 38 by the

ti me-dependent and speed-dependent anplification factor kpA. The val ues
wei ghted in this manner are



ultimately fed to the position regulator 20 as input signals. The weighting
and anplification, which is realised in this manner, of the position and
accel eration regul ating | oops enabl e adaptati on of the behaviour of the
regul ating device to non-linear procegses which arise during sw tching-on
and swtching-off of the regulator 10 and during starting-up and braking of
the lift cage. A decisive advantage of the solution according to the

i nvention consists in that the position and accel eration regul ators can be
desi gned, as before, to be linear and gjaffRsi Nvari abl e and thus the cost for
configuring the regulating device is Tncreased overall only slightly.
Taking into account of the tine- dependent and speed-dependent factors can

be carried out g E;nﬁg,h ' ; ; =Y
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2. Equipment according to claim 1, characterised in that the regulating device (19)
comprises a time delay device (23, 24) which continuously raises the amplification of the
regulating device (19) after activation of the regulating device (19) and continuously lowers
the amplification after switching-off of the regulating device.

3. Equipment according to claim 1 or 2, characterised in that a signal representing the
vertical speed is detected at a lift drive and transferred to the regulating device (19) by way
of a suspension cable.

4, Equipment according to claim 1 or 2, characterised in that the lift cage (1)
comprises a speed sensor (13) which detects the vertical speed and the measurement
value of which is converted by the regulating device (19) into a speed-dependent
amplification factor (ks,, ka), which is multiplied by an input signal for a regulator (20, 21)
and/or a setting signal, which is detected by the regulator (20, 21), for controlling the
actuator (10).

5. Equipment according to any one of the preceding claims, characterised in that the
regulating device (19) comprises an error signal modification device (31 to 37), by way of
which the error signal (ep) ascertained by position sensors (11) arranged at the lift cage (1)
is fed as modified error signal to a position reguiator (20)

- in squared form below a predetermined limit speed (vs,,) of the cage (1) and



2. Equi prnent according to claim1, characterised in that the regul ating
device (19) conprises a tine delay device (23, 24) which continuously

rai ses the anplification of the regulating device (19) after activation of
the regul ating device (19) and continugusly lowers the anplification after
swi tching-off of the regul ating device. 3. Equipnent according to claiml
or 2, characterised in that a signal representing the vertical speed is
detected at a |ift drive and transferred to the regul ati ng device (19) by

way of a-suspenhmean ferabisovedhe Ralispeantv.Aotiediagg (10 claim 1 or 2,
characterised in that the lift cage (1) conprises a speed sensor (13)
whi ch detects the vertical speed and the nmeasurenent value of which is

converted gy t IFRuippaeH: dctarainday ickim G1OarhatbAset inpRsdhe epsiterdm the squared
anplification factor (kpv kav), which is multi plied by an in ‘%‘ ffor
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regul at or e&g&d"—%{anfaﬁlﬁé b@féﬂﬁth@'hhﬁt%ﬁeécﬂ‘@ actuator (10). 5. Equi pnent
according to any one of the preceding el al nms, characterised in that the

regul ating deV| ce (19) conprises an error signal nodification device (31 to
37), by way Eq‘t‘!tPn?é(}ut taEeorernr Qb a%w:malof w a,recaé.ﬁg Icleith8 haPactErRBi lih BHat the

sensors (11) arra at the ft cage (1) as nodified error signal
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(v,,,) of nt according to claim5, characterised in
that the anamget:ﬁuounwtlwrgqmma@ahf cation aféenswiélarig@ffr%ﬁh%reghlatlngaﬂ%vl%nverse| y
is carried out continuously in the case of exceeding or falling below the
limt speed (v,N,) . 7. Equipnent according to any one of the preceding

clai ms, clar actEsuinmentiacceonding toreay anequiithe pregedieg iclaims, 1@»3@6%@3@3%% e
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regul ating eV| i vation of the regulating device (19) and
conti nuousl y | @eositianhregalatelr i(20)orhictocordfolsethe sastuatari (1Q) infdependernee anesignaik i ng

device. 8. Equ'fr‘rg)'ﬁ;‘? rhb??ﬁiﬁﬁ UL H9),2¥ich Yre UrrdrdBa PAteHEIIHage 34)T8n such a

characterised i
manner that the guide elements (5, 6, 7) adopt a predetermined position and

- an acceleration regulator (21) which controls the actuator (10} in dependence on
signals from acceleration sensors (12), which are arranged at the lift cage (1), in
such a manner that vibrations arising at the lift cage (1) are suppressed,

wherein the setting signals of the position regulator (20} and of the acceleration regulator

(21) are summated and fed to the actuator (10) as a summation signal.

g, Equipment according to claim 7 and claim 8, characterised in that an amplification
factor (k,), which is formed by a first time delay block (23), for the position regulator (20)
linearly rises after activation of the regulating device (19) and linearly drops to O after
switching-off of the regulating device (18).

10. Equipment according to claim 9, characterised in that the drop of the amplification
factor (ko) for the position regulator (20) is carried out delayed in time after switching-off of

the regulating device (19).

1. Equipment according to claim 9 or 10, characterised in that an amplification factor
(kst), which is formed by a second time delay block (24), for the acceleration regulator (21)
linearly rises in time-delayed manner after activation of the requlating device (19) and

linearly drops to 0 after switching-off of the regulating device (19).



regul ati ng equi pnent conprises: a position regulator (20) which controls
the actuator (10) in dependence on signals fromposition sensors (11),
which are arranged at the |ift cage (1), in such a manner that the guide
el enents (5, 6, 7) adopt a predeterninif position and an accel eration

regul ator (21) which controls the actuator (10) in dependence on signals
from accel eration sensors (12), which are arranged at the lift cage (1), in
such a manner that vibrations arising at the |ift cage (1) are suppressed,
wherein the setting signals of the position regulator (20) and of the
acceleration regulator (21) are summated and fed to the actuator (10) as a
summat i on 1@i gn&quiptnerkqacqdisgtto aadoridi oaradersed imtiiatdhe aocipdifieatign factor (k)

enar 2t 52t ok R QBY 4 FPERD  EkB e pWff ShrLRG °

ri ses aft ¢éimeaddlayest manned by hempagsbratwithgthdearnpldicétld) faotat (Kuhdar the position t o

0 aft i tching.off of th | ating deyice (19). 10. Equi ,
aceor di n LA R 1ok Rl 3 Y Ao TBiop op BT T PR i
factor (kpégulatho(21)segiastirecy afegwwithingR0)f the reguktingl device dab R wirkréas

acCor ai ng IR 1 2OyP g tion FaRercFel RS PesoRAEOURISR IR0 e RE M Ut or

(ke), whigelayédnfapheed by a second time delay block (24), for the
acceleration regulator (21) Ilinearly rises in time-delayed manner after
activation of the regulating device (19) and linearly drops to O after
switching-off of the regulating device (19). 13 12, Equi pnment according to
claim1l, characterised in that the anplification factor (k,t) for the
acceleration regulator (21) rises, after activation of the regul ating
device (19), in tinme-delayed manner by conparison with the anplification
factor (kp,) for the position regulator (20) and that the |lowering of the
anplification factor (kat) for the acceleration regulator (21) begins
directly after switching-off of the regulating device (19), whereas

| owering of the anplification factor (kpt ) for the position regulator (20)
takes place in tine- del ayed manner.



