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danping of a |lift cage The present invention re

reduci ng or danping vibrations of a lift cage gU|ded at“ﬂﬂ“ﬂﬂww"mm‘&
correspondi ng nethod for vibration danpings During travel age in
alift shaft, different forces can act on the cage, which comséigts of the
cage body and a cage franme holding the cage body, and excite the systemto
vi brate. The causes of V|arat|on L n particular,
unevennesses in the guide Fee DN QLA pit 639855t ream Beyond
that, lateral traction forces transn1tted by t he tractlon cabl es or sudden
posi tional changes of the load durin 1gvel can produce transverse
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providi ng corrpensatlon for forces acting on the Iift cage. For exanple, a.
systemis known fromEP 0O 731 051 131 of the appl | cant whi ch conpri ses
several - guiplangRIBIYTS IfFOCHRSh %cimﬁah bifi8rent fdrc&PGh ad i tﬁe\sagé %.&?&dﬁeﬁ&
two end settings. Vibrations or accel erations arising transve
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arranged between the cage an el enent e actuators are in
that case guider oalISeanwoeceSegmdace gaydémsér@armm%qug thadn laderak dragtionh farees
sensors, e t r t

Vi brat; ons TS e, BpRCakion odeire of Sicienth SRS HARes b 06 A 8 avel
characteri %n@f@‘luoﬁﬁ@rﬁwfﬁgwmﬁm fromEP 0 731 051 Bl as well as other
met hods for reducing vibrations of |ift cages in accordance with the state
of the art is that these operate with regulators which are |inear and
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vi brations can ari se en the Tegulator 1s swtched
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 concerned 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
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on at the beginning and end of travel of the |ift. The cause of that is
that in this connection non-linear changes in the state of the systemare
concerned and cannot be controlled by the linear and tine-invariable
behavi our of the regulator. The object of phe present invention is
accordingly to indicate the possibility of avoiding ~IITHH IT1T T1LELL TLII
Lrerr il ~~~~ ~J3J~ *@0002* vi brations or even shocks of the |ift

cage during.,starti t n ri '
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respectively, the independent clainms. The core of the present invention is
to design the anplification of the regulating device, which is responsible
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swi t chi ng- ofefiable. t IRdhakgrAea ACAYdingetp 7 Brst Ysrechehs iSSP BYEB L & afded to

the inventign, #ld aWpRtabatdrane AiguidiRglRORY kobé d@{)eﬁcflﬁit oh&e! k/@ﬁti'cﬂlgsp@@d' bffe
whi ch is fundanentally designed to be’linear I me-variable to the

above- ment ilBineatenoMberERE DEtiEF seadionsto nan-ingat Pfﬁﬂeéﬁes OHENG S HRY YRsANdrduwingg
during st afiirbiagg ﬁ%@ﬂ@cé@é’@%d&gib@ A&@r&mé foa Qéﬁdri&igasitp@gﬂéﬂge aF&eHn.hvaﬁibﬁﬁ

of the Cage an rrn SWItCIng- on and swi tchin th eregiu atin
devi ce, andsav@wdgﬂot@kgor&trwwsixt@@q eaamplificalion ter spitahingeen &h tg regulating

linear reguyliy ah@ tBOEbritinrﬂi%@éIPrslﬁ%?%é:Bﬁ'lw&%tioﬁaéﬂé?esw@m@-&ﬁ%Fdh@)fegulating
measures which are conparatively sinple to undertake. According to a

preferred e9&ifs e of enbodi nent of the present invention the speed-

The measures in accordance with the invention allow adaptation of the behaviour of the
regulating device, which is fundainentaily 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 reguiating 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



vari able or time-variable node of behaviour of the regulating device is
realised in that the error signals or regulating deviations fed to the
regul ator and/or the setting signals, which are produced by the regulator,
for the actuators are weighted with time- d?pendent or speed- dependent
paranmeters. For this purpose several anplification blocks, by the output
signal s of which the error signals or setting S|gnals are wei ghted, can be
provided within the regul at i n deV| ce, ariis &! éhese bl ocks js in hat
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responsible for the reaction to the switching-on and switching-off of the
regul ating device. This solution is distinguished by the fact that it is
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possi bl e e ca wo separate regulators it is
preferably provided to initlally linearly raise the anplification of the

posi tion regulatateri8E of hd MY afite glidiBrd iIBRYrafekdtly ARVide8 to initially linearly
raise the amphflcatlon 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



V\/nereagal nst the acceleration regulator is activated only with a certain
delay intine, simlarly with a linear rise. After swtching-off of the
regul ati ng device, thereagainst, initially the anplification of the
acceleration regulator is linearly reduced4to zero and the position
regulator is also switched off only with a certain delay in tinme. The
invention is explained in m)re detail in the follow ng on the basis of the
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di agram of the reqgul ati ng equi pnent designed in accordance wth the
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into a cage body 2 and a cage franme 3, The carfgfé body 2 is mounted in

frame 3 wi tSoligRerpespured. EB%‘? B{bbe( BRIIIGS e Ig@e\gﬁp({:}e cArePasAUNAlY stf 'f‘(?l'der

I nsul at | OntPfsu §Eéstn@eeaﬁrérmérB#|oJ hregGericyRinbtical i ngs 4 are designed to be
conparative g in order to suppress the occurrence of |owfrequency

vi brati ons. The cage 1 is guided, with the help of four roller guides 5 at

the two gui-fig Eggeé § jd Juidtdc k».th%@ R arfe@drdner guibied & hRE twd getdesﬂaﬁm whEhe
four roller qui

are usual dy denti cal constructi on and nount ed
n

| ateral |y aaret areamdt on@ AR Ehef pbfmyfn)t hehec taye rellesavides es, usealbyrofridandical
respective @&%ﬁruetnom’aha hn&mﬁé@ Iﬁér%ll%y%eﬁiotld?n 2R8Mhé w Qﬂﬁﬁe &Ageeﬁaaelsderhey

rollers 6, 1.e. two lateral rollers and one centre rol
rollers 6 a@%ch Raveh &t resasetiveepest arovhish yhearsuaieearonnted 'f‘ rﬁaaqhelnﬁta@ﬁe éhree guide

respective | QuRrg 7 @Wo%t%ré?rr@%??@ng)bn\é@énﬁfa r@llers pl"He%]n@e ?&I%wétaré hemguisle
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addi ti on, c@mw&ab*vd'g@w@ it tha pelpr of 2 queeﬁfa'& 'QV%"07 @wétarq REBFSAE\PY way of a
synchronousyiy & ligafiie tRgLi8 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



Two el ectrical actuators 10, which exert on the respective |levers 7 a force
acting parallel to the associated springs 8, are provided per roller guide
5. Afirst actuator 10 in that instance noves the centre |ever 7 together
with the associated centre guide roller 6, qwhere against the second
actuator 10 noves the two lateral |evers 7 together with the associ ated

| ateral 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
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5 The di ffﬁ?()één@/%zpfracerrénts or rotations in the five degrees of freedom
are in that case respectively attributable to a different nounting of the
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sensors 12,eqfippstd ofthome Hedzortaly erierdéd aateleration rsedsarpl 82, eofewhicti srecdétedts
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| ].er 6 and .the.se d detect. cel erakions
oer ponds curaseel el disfedan a B raaRe st S iR PREE Fariiam deieein
rollers 6. advelenations pempehdisulgrinltserato imdisptemest Hirectivth 4P thgi Wweo lateral guide
i nf ormati on bou% éﬂe current ositli o?tof t he Ij‘ t Ga9e i reltati n tttR
the two gui@@eﬁsa d fé“%%%"%‘&&?‘??’%ﬂ%? ) &, peisgyes 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
illustrated 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 travel 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



whet her the cage body 1 is currently subject to accel erations which can

|l ead to vibrations. A control apparatus 14 fastened to the roof of the
cage body 2 processes the signals transmtted by the sensors 11 and 12 and
controls, after evaluation of the sensor s?gnals, 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.
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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 (Ks) 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



reproduce a reference setting of the cage 1 with respect to the rails 15.
The result of the summation is the error signal or regul ating deviation
ep, which describes the deviations of the positions of the roller guides
with respect to the reference setting. In the sunmation block 18,
t her eagai nst, the acceleration values of the acceleration sensors 12 are
negated, 1.e. subtracted fromthe ideal or reference value 0 (no
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contain non-linearities. An analysis of stability and thus a corresponding configuring 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



the cage | (a non-symmetrical |oading of the cage, a large |ateral cable
force and the |ike) change substantially nore slowy than the other
sources of disturbance causing the cage vibrations. These are principally
rail unevennesses or air disturbance forcegy The anplification changes in
the frequency range are always continuous, 1.e. there are no fixed limts.
At a defined frequency, the two regulators 20 and 21 have nmuch the sane

i nfluence. Above that the acceleration regulator 21 acts nore strongl y and
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The amplification factors ke and kay delivered by the time delay blocks 23 and 24 are, in
addition, aiso respectively multiplied in the blocks 27 and 28 by a speed-dependent factor
kpv @and k., so that the amplification factors ke, for the position regulator 20 and k. for the
acceleration regulator 21 result. The speed factors kg, and k., are produced by two blocks
25 and 26 which ascertain the two weighting factors in dependence on the speed vaiue 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 s,

thereagainst, multiplied in the multiplication block 28 by a modified error signal ep and fed



accel eration regulator 21 on the basis of the error signals ea fed thereto
are weighted by several anplification factors. In both cases the
anplification of the regulator 20 or 21 is wultimately varied, wherein this
takes place with respect to the instant ingtinme and the vertical speed of
t he cage. The tine-variabl e behavi our of t%e two regulators 20 and 21 is
produced by two so-terned tinme delay blocks 23 and 24, which are
controlled by a coomon 'on' or 'off signal with the value 1 or 0. After
swi t chi ng- bmthef pastitiorrregulaariddy device initially the anplification factor
kpt for the position regulator 20 is continuously noved up and, in
particular, with a linear rise fromO to 1. The anplification factor kat
for the acdbeeeadi signabgel deleredl byhthee agmimation Bloth dvis js wselh sdill ceutiet o a
delay in tine,.si.mlar L th.q |] ' 0 . .t ching-
of fof 1 ne ENiEPh nIFIGH s i BEi Fufh MeBace o tan(i férd o oA n
accel er at i positiegubataan Bdppes al stasastlllyofr thducame Foroexdmple duringhleadmgpiangtick

the anplification facto @ ] h osi.tiopn.. regul r is lo ed in
e ool by canRaiLpES e SR TGB! ke this FEUDAARe Rlb S8eo Rl S ale
of the two of ¢gipeditiers e@0r e 2Witadid sarmel sign i¢ formendn dock (B8rsd that an e bhehdrar 4 y
good reaction, to the_ﬁ??r.ocesse .dﬁri nﬁ SW tghi nﬁ%-or{ anr(]tl sw t chi ng- g%f f thhe
regul at i ng POFEIPN &0 rdS DEBTGTH "L A3 R AP/ B ORF Y Inggqyared mb;jnt @
ti rrehdelb ?y oEg@gdgsrePé;ivggdlaE@e areeiatigmsd tadohguiam% e&bSQignEBlimc;di iulfehyecmﬂ Eicﬂ@k itﬁd
in the ocks, and.,.2; a .speed- dependent ctor av so that e
Lol 11 ot AsBiavE A ety [ RS Rai R RORBAN, ShPa 5 e0e e a0, POVDRNThe
accgl er gt L(Pétgféeﬂgllblﬁiceﬁori wgnas Iglag .éo 'ﬂmtﬁlﬁe%ﬁdf thbS?]thBilit@ﬂw fdﬂ'aﬂhhi_ah @eafson it is
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sensor 13, dependencd betrapelepedependent anplification values are filed in
tables and linearly intabulated. It is inportant that the two
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signal or stﬁctn&{ Qgin?tiiaq{y}asl\nlitches 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 biock 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 v, 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 kex. 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



of the acceleration sensor 21. The anplification factor kp t for the
position regulator 21 is, thereagainst, nmultiplied in the nmultiplication
bl ock 28 by a nodified error signal ep,q and fed 9 to the position

regul ator 20. The error signal ep delivered by the summation block 17 is

itself still subject to a nodification whi®h takes into account that in
the case of relatively |large deviations in position, as can happen at
standstill of the cage (for exanple during |oading), a quick correction
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Bllock 31 1 ALEPRITS e aC AR P Eer b ke QP e P withEE el
(d|rectloné¢bban9ﬁ§epéﬁ§éﬁﬂ) travel speed v exceeds a threshold val ue vsw.
Block 32 is a lowpass filter and causes a tine-delayed continuous change
in the output signal in the case of abrupt change of the input signal
recei ved by block 31. The output of the lowpass filter is multiplied in
bl ock 35 by the linear position error, whereagainst a difference between
the reference value 1 and the output value delivered by the | ow pass
filter 32 is produced in the summation block 34. The sum of the
anplification values fed to the nultiplication block 35 for the |inear
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 conponent of the
squared error continuously reduces after exceeding of the limt speed vw,
wher eagai nst the conponent of the linear error increases.



The linear and squared position errors weighted in this manner are
superinposed in the sunmmation block 37 and finally multiplied in the bl ock
38 by the tine-dependent and speed-dependent anplification factor kp,t.
The val ues weighted in this manner are l.timately fed to the position
regul ator 20 as input signals. The weighting and anplification, which is
realised in this manner, of the position and acceleration regulating |oops
enabl e adaptation of the behaviour of the regulating device to non-linear
processes which arise during swtchi ng- ofl@8 swi t chi ng-of f of the

regul ator 10 and during starting-up and braking of.the lift cage. A
deci si ve advantage of the solution according to the invention consists in
that the posLtionEahﬁnﬁﬁﬁéﬂéﬁéﬂmmhWbéﬁ@hapbﬁgﬁdaseﬁé)gdé@dgh6ﬂ$(HQ,b@ﬂnbmg:
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of the tine-(18ependent and speed-dependent factors can be carried out in

that case w t hout Fi4aC , t he. | re_requl at.ing.behaviour of
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si npl e manner. Thacealeratibhsigcavdng bethedificagedé1),i near and the square error
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regul ation with resgpect to changes in position. 11 Cains 1. Equipnent
Loror oo™ o o BaBByRG e o AR G BLbSLE o b e e
cage (1) al ong thélt,ai2) sontfdlS)the actuates ¢10)(fdd chdriding the plesiter! oNBe@sk (1)a8@tive
changes of the "L%tt(l;%%%ﬁﬁ and/or accelerations occurring at the lift

cage (1), an actu Yranged between the lift cage (1) and the guide
el enents (5, ch@radtprisethdina thiatgtiheat regglatiey | devidel 1 Ophhad an adplifivatios @rable in

val ues transgidlgdnld BAALGetEa Yeed (v) of the lift cage (1).

2. Equipment according to claim 1, 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.

3. Equipment according to claim 1, characterised in that the lift cage (1) comprisés 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 (Kpv,
kav), which is multiplied by an input signal for a reguiator (20, 21) and/or a setting signal,
which is detected by the regulator (20, 21), for controlling the actuator (10).

4, Equipment according to any one of the preceding claims, characterised in that the
regulating device (18) comprises an error signal modification device (31 to 37), by way of
which the error signal (e,) ascertained by position sensors (11) arranged at the lift cage (1)
is fed as modified error signal to a position regulator (20)

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

- in linear form above the limit speed (vs,) of the cage (1).

5. Equipment according to claim 4, characterised in that the change from the squared
to the linear error signal and conversely is carried out continuously in the case of
exceeding or falling below the limit speed (vey). |



(11, 12) controls the actuator (10) for changing the position of the cage
(1) relative to the rails (15), characterised in that the regulating
device (19) has an anplification variable in dependence on the verti cal
speed (v) of the lift cage (1). 2. Equipqgnt according to claim1,
characterised in that a signal representiig the vertical speed is detected
at alift drive and transferred to the regulating device (19) by way of a
suspensi on cable. 3. Equi pment according to claim1l, characterised in that
the lift cage-(1) conprises a speed sensor (13) which detects the vertical
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accordi ng t qoan¥ro8emAfatéd ahdedlioltfe dctubtR{ ADlARrd S@Hmialioh BRjnal.he
regul ating equi pnent conprises: a position regulator (20) ich controls

the actuator (10) in dependence on signals fromposition sensors (11),
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regulating device (19) after activation of the regulating device (19) and continuously lowers
the amplification after switching-off of the regulating device.

8. Equipment according to claim 7, characterised in that an ampilification factor (ky),
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 (19).

9. Equipment according to claim 8, characterised in that the drop of the amplification
factor (kp) for the position regulator (20) is carried out delayed in time after switching-off of
the regulating device (19).

10. Equipment according to any of claims 7 to 9, characterised in that an amplification
factor (ka.), 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 regulating device
(19) and linearly drops to O after switching-off of the regulating device (19).

11. Equipment according to claim 10, characterised in that the amplification factor (k)
for the acceleration regulator (21) rises, after activation of the regulating device (19), in
time-delayed manner by comparison with the amplification factor (k) for the position
regulator (20) and that the lowering of the amplification factor (ky) for the acceleration



signals fromaccel erati on 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 ﬁgnnated and fed to the actuator
(10) as a summation signal. 7. Equi pnent "according to claim6,
characterised in that the regulating device (19) conprises a tinme del ay
device (23, 24) which continuously raises the anplification of the

regul ating deguletor((@d) kegins: diseatly vaftaroswitshingseff ggghu& aeguigting deviee ((19) vehedeas
conti nuousl jif J Lt chi 0= P
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an anpl i fi catdlayed manoer.(kpt), which is formed by a first time delay bl ock
(23), for the position regulator (20) linearly rises after activation of
the regulating device (19) and linearly drops to O after sw tching-off of
the reqgul ating device (19). 9. Equi pnent according to claim S8,
characterised in that the drop of the anplification factor (kpj) for the
position regulator (20) is carried out delayed in tinme after switching-off
of the regulating device (19). 10. Equi pnent according to any of clains 7
to 9, characterised in that an anplification factor (kat), which is forned
by a second tine delay block (24), for the acceleration regulator (21)
linearly rises in tine-delayed manner after activation of the regul ating
device (19) and linearly drops to O after switching-off of the regulating
device (19). 11. Equi pnent according to claim 10, characterised in that the
anplification factor (kat) for the acceleration regulator (21) rises,

after activation of the regulating device (19), in tine-delayed nmanner by
conparison with the anplification factor (kpt) for the position regulator
(20) and that the lowering of the anplification factor (kat) for the
acceleration 13 regulator (21) begins directly after switching-off of the
regul ati ng device (19), whereas lowering of the anplification factor (kpt)
for the position regulator (20) takes place in tinme- delayed manner.



