; cde3ei f\ x$6ZTAE 1 Met hod and device for determining the state of I
stretch *cooooa* The Invention relates to a nmethod and a deum\mﬁ mm\m\“
determning the slake of a rail stretCh according to the de

patent clainms. Quide rails serve for gui dance of obj ects, for example

gui dance of lift cages. As a rule) several guide rails are connected to
forma rail stretch. Lift cages are usually conveyed suspended at cabl es
and gui ded by way of guide wheels al ong the rail stretch. ﬂMMI“MMMMMMMthe
rectilinearity of the rail stretch becones significant, si

conf or tMetbperaal ddvicetn deDapuningrtbe sfatoof a exikstratalear i ty of the«dowb> stretch
lead to vibrations in the lift cage. Even with a long rail stretch and fast
lift cages, for exanple in high dwellings, such vibrations are strongly
not i cedatrecinaerdionrrelgtes o mﬁwc@grﬂisddn@ﬂoageteusinbg thé elafpasfse rajestsetchl N or der
to determinge th ctilinear rail stretch in the installed state,
measur i3fg°k ng(tﬁgh?gpﬁnxtéangq}a ﬁ%/tgn CHI e?e] with a plunb bob, for exanple by
cord or by laser. However, these measurenents are very time-consum ng. For

this re n the measurin t ereducdln nost sestothefastenlng
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di sadvafl ?rg sofar%hlgis{'&j%% urt? I Qae a%@ergﬁggﬂé}%eg\gétd o% BE gg\?%@%?%hg&obj ect
of the passesgersi nvention is to provi de a sinple) qui ck and accurate nethod
of determning the state of a rail stretch. This nethod and the
correspondi ng device shall be conpatible with proven techni ques and

st andar ldsordér weedstermine hegeetiioearin of treral tisiabdn thesingtgledyiate reeaswisaet on i n
accor dagegaiistrbich REore i E'pﬁﬁhtpﬁoﬂ hp eﬂ%ﬁ@tb%/%lafﬂ dFby lasef. HBReRreMesd

invention neets the object. wmth t hree of nore transmtters and
a recei WepsYIRMENte 2Ty deﬂ’ef'@rerﬁc’ﬁé“"f“ﬁ% p%%’l i rasen tthe PRASETNR PO 1#1e espect

to a raidduetd o Phost AL XA Ristenliy IbEABEEIOF tiy Guide eailtl St bddific®rl subh any
manner in a lift shaft of

it |y fixed
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great esit piyhs.i Whieh aaguitear nighaebngeiti egina tphg aneéceialer mbiptenantd oBigulifat | on.
The receiver.is advant agequsl| ed at nt spacing with respect to
a gui de'@éﬁFg?%emenFHS |'mp§%('?@f§>c{tﬂs deﬁﬁré:'gé%ﬁ\g g ‘al ong which the lift cage

is conveyed on the rail stretch is termed guide surface. The receiver is

pl aced qn, ,f.or ex I rfac r.atl tretch
The tra%s%ﬁ'ﬂ é"r@ f’ﬁﬁgm"%g% %Sg’gﬁghha{h% 5?’ [. atgoﬁgg;?\&g% loglgnﬁc rfjf/] td a GPS
(d obal tH mietharidegiaByrst feorh.the rectifihearity ag divusil fstreteh a0é detetridedrbnwagddi t i onal
sensors Y ' h £ Al n rail
straps, %? rgﬁtra\Le' I%Fcllk n”é’%(g%%%%@&i@raA 9)8:?45{1%&@% t Mga@@g% a{ﬁggsmnagﬁg%on as

t he recde\neﬁor‘pﬁagsﬁe&e{mmemulat%r dbk travet pisk-up$ ere mechanivevardptiglddosl y, an
accel erﬂ% L sensor for detection of acceleration forces in the lift cage
is provided.” This further detection advantageously takes place

simul taneously with determ nation of the position of the guide surface. In
measur i ably continuously and

whi | st ?}gdllgéémfr?@vueggrbgmﬂﬁa&g @hégfed@ sur gfctle'nﬁoo%(ﬁ%e rail stretch over the.
entire length of the rail stretch) the spacings fromthe individual

t i i i |
traps An5 HEH I MEPRIhIPIANER i RHrBAGE o i) Q& ond ATHAM Ao &
recei vedetermining the state qiraerﬁésﬁ%tply awem@qd@démgwﬁqumm dé¢vige shel de

I nstant ap %bl%RﬁfH ﬂgvérf@%ﬁvs\ggatirﬁ%%ﬁd‘éltd@ 28find &} SHA&oR. Of the det ect ed

radi o sign ese spaci ng ta are ascertal ne or exanp
|ncrenentally per unit of length and unit of tine

This object is met by the invention in accordance with the definition of the patent claims.




The resulting spacing data are preferably passed on to the evaluating unit.
The evaluating unit conpares the spacing data wth reference data of the
spacing of the receiver fromthe transnmtters. Such reference data are, for
exanpl e, ascertained in a calibration process and stored. This conparison
delivers, as the result, departures fromthe rectilinearity of the rai
stretch. This result can be represented, for exanple, graphically as a
curvature in three dinensions. An advantageous result of the evaluation is
a correction protocol, in accordance with which the engi neer can straighten
the individual guide rails of the rail stretch. Equi pped with precise
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realign stretch an 3 eve or nmintaln an optinmm
travel tesieiver iruordef totdeteriine the agsationmeidhe receiver with iespest td araletretch. dfetail in

the fol Lowi A jigs. 1t
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enbodi mend ladfally fixedt Adventagecusiyodhevramsniifiere care raraBgad inethe lirshafl atdbei ver,
Fig. 2 6 id ' ' t of
10, 2 DB EBEB R oblFAS b3 HockP R s AnduSERO hesbEN Of @
doors, ®tvpntagerivsiysmavest Alearspheiant| spasing atithaaspeict to pavideciurfaca ki the rail
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enbodi ntaﬁlt g%%tgg'_g?\iﬁaggﬁ rglﬁ e%e?%%%n‘%ﬁ% {'E‘ﬁﬁeélés:'?tL a!ttﬁe{3 gefcfei'gérféurﬁ tre? CCI%P%S in a
lift shéFlobal Pesitaninedysternhree transmtters S1) S2, S3 and a receiver E.
The receiver E is novable with respect to the rail stretch SS, which is
Illustrated by an el ongate double arrow. The transmtters S1, S2, S3 are
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position of the guide surface.

In measuring operation the receiver detects, preferably continuously and whilst it is moved
along the guide surface of the rail stretch over the entire length of the rail stretch, the
spacings from the individual transmitters or in each instance the position of rail fastenings,
rail straps and shaft doors with respect to the displacement path of the receiver. The
receiver preferably ascertains spacing data, i.e. the instantaneous spacing from the
transmitters, on the basis of the detected radio signals. These spacing data are
ascertained, for example, incrementally per unit of length and unit of time,

The resulting spacing data are preferably passed on to the evaluating unit. The evaluating
unit compares the spacing data with reference data of the spacing of the receiver from the
transmitters. Such referen'ce data are, for example, ascertained in a calibration process
and stored. This comparison delivers, as the result, departures from the rectilinearity of
the rail stretch. This result can be represented, for example, graphically as a curvature in
three dimensions. An advantageous result of the evaluation is a correction protocol, in
accordance with whiqh the engineer can straighten the individual guide rails of the rail
stretch. Equipped with precise diagrams, as also straightening proposals, the engineer



3. Measurenent of the rectilinearity of the rail stretch or pick-up of
spaci ng data 4. Evaluation of the spacing data 5. Straightening of the rail
stretch on the basis of the correction protocol. 4 Wth regard to the
i.ndi vi dual method steps: In a first nethod step, guide rails FS ace nounted
one after the other over the entire stroke path of the |ift cage in the
lift shaft. The guide rails FS are, for exanple, T-beans of steel with
known standard constructional dinmensions. The |length of the guide rails FS
is known and anounts to, for exanple, 5 netres) Height and width of the

gui de rcanl conetaiely realionfibe reik iigiPle angghysnianidly aghieve Srespipiein erioptimpocor di ng
to Fig i guide rails FS are connected together by way of
connec'?l nél g’%}gavﬁgl'vﬁhg “ﬂ#gém arail stretch SS. In a first assenbly, the
rail stretch 5S is, for exanple, fastened by neans of rail fasteni ngs SB by
way of, Loghed. Jn a
second Tr?eet 'hogm%sﬁ?ége”(p%r aﬁ\s@d% ”t?nﬁ.'g%l W@ia/g?gprgr%u ré?J'ntlot}évﬁénlltslgitr'l't shaft.
Any t r acsnidanee svittiFiigsh 1t 4ris mihichr adi o si gnal s can be used According to
Fig. 1 afirst transmtter Sl is fixed in a front region (front wall) at a
base of the Iift shaft) a second transmtter S2 is fixed centrally in a

ri ght hdfid. t egi on $wivae awathkeinatid ilhistrationf of s et ofaadirst eémbodimentaofsaiift er S3
is fixed in a rea : i t ling of the lift shaft.
The transmtters @%@5[%E{n‘?@gﬂﬂ?e%qga&\%%\ﬁ@éslg%nguagﬁegexﬁu ted at the greatest
possi bl e angul ar spacing relative to one another. (n the case of l|arge
stroke ggl ght S or <Al s%ﬁérﬂ%léltluﬁ%\’&%%e&ﬁ%fya §§ee%aaémwdm oPl i
transmtters S1, can be mounted. For exa , several groups of
three are arrangetﬂlslaﬂatmwlﬁssecﬁiﬁ@rsa’\f‘t?érfafttﬁeﬂ@t r?elrstréneanctﬁeﬁetwrs;e shaf t

hei ght . Startlng out froma lift shaft with a |large stroke height it is
achi eved g/ the arrangenent of several part groups of transmtters that the

i ndi vi dtigd 3t r ansnFhevs 8@ wheaiglp ilystatips afdemartaof arthied smyodiment ghai Wy
relative to one apgidigfiorAMith 4\ bsceRRatRN@6hsdrid MAUNLAgd Sy Wi thin the

transm ssion range of the respective group of transmtters is ensured. The
transition fromone transmtter group to the adjoining transmtter group
can be #ib.lazlegle:d by shévos aem?ﬁWd%gr@nSdfrtﬁKQléf@ilgﬂﬂtp&%@@adn ﬁh@@dlu}dtlibrb)éf t Eed
receiver or exa e S ani ca i cked up
by the receiver E® Br@‘tgr gaemsr °E\7 %ﬁ%g ﬁﬂg‘ﬂ’iaff%ﬁcg‘ggﬁaﬁa%% %Bg
receiver E. The fidest and second met hod steps relating to the nounti ng of
the device for determning the state of a rail stretch can be undertaken,
for exanple, in any sequence or sinultaneously. In the third nethod step,
f or meakigr il rEhowisescherstitallp edirstt gxeoiplanh embadimest ofet dévieTot Hetermainiepgtier E i s
noved t aneFeTy! t 3V r oof
of the%t?ﬁotge%' girjatfﬁrg,seh'ogvgf\?gp G \,J'{ﬂ"é‘{l k%ER){ﬂbﬁgd’%c)9 hgérrge%1é S\%e%blf?%yga cabl e
or pul | iecgivier Fup TiRoreceiver [ bsf moeaMe)Wl@nwsbeptdpdbe relb stiotoh BB xwieicmas | y
caused i ) e C ed and
e o e B e TR o 2a P ol T ot °3) G
a gui dearywheiedn ke lifuahafsend fogall g'p%&ﬁpl"e ordgf iq ea@ese)n‘eaﬁtu@seaccweemhe he
recei Vefr?ﬁsrhﬂe@%tﬁgferélﬂ&mo@?é mBlited 8 et @l dreé“‘test% §§bl§§n8l@ r@lfatl\?e fodAst ant
spacin romthe rail stretch SS. 1n nmeasuring operation the receiver E
det ect s"e‘-‘ﬁtV@FéF"é&ﬁ y continuously, the spacings fromthe individual
transmtters S1, S2, S3. The receiver E determ' nes, on the basis of the
detected radi o si gnal S paci ng, data AD) e. the instantaneous spacing

f r om t h&he stiaighiening of the) rasf"ege in fhea ift saiﬁa@. 3ysptagepuslyccaginfaniitdy des| y
ascert ap{eesbd Stepgnmental |y per unit of length and unit of time. Optionally,
sensors Sa, S5, S6 can be provided which, additionally to the receiver E,
detect inportant features of the rail stretch SS. In the second exenplary

enbodi ngnt ofpravnsteﬁstcyaasfs%bﬂetgerdmramsrtsfdrhﬁa fhatr&cef a rail stretch SS
according to Fi ere are g?et ected t¥\ of the sensors $S4, Sb, S6,
8

respect Pvel y,quﬂ@“ﬁﬁs‘FWt@ﬁ ipthg qﬂ?"’&é’?‘éﬂﬁ’%@s g2l stiethposi ti on of screws of
connect BNg  styédtirathemtitAl tHehectilifeanty oNne faicddidh HpRkS %Tspa%%%étégeouﬂ Y,
such a detection is carried out in that the sensors %4 are gui ded
al ong t He raiffvaliatien OhthesPasingifetEneousiy with the recei ver and the
positiogs of gt b @4l 8% s VL or the
shaft doors sﬁ@%ﬂtt&ﬂ}e’gt’f‘?t eés"haft hgﬁetﬁlégéﬂlgﬁfs:tgge drt'gﬂ ‘t:otu{f%fectl on of the
position of the rail fastenings SB, the screws of connecting straps VL and
the shaft doors ST during passage of the receiver E, the spacing data AD of
the receiver Erelative to the transmtters Sl1, S2, S3 can be processed
together with additional spacing data ZAD. Such additional sensors S4, 55,
S6 det erm ne add| t| onal spaC| ng data ZAD A f| rst sensor S4 det erm nes t he

) Y " . e ~r~ o, N o -



6 determning the state of a rail stretch SS according to Fig. 3 a
statenent about the actual transverse accelerations transferred to the lift
cage AK is thus carried out. These acceleration data BD are preferably
determ ned increnentally per unit of length and unit of tinme. The

accel eration sensor S7 determ nes acceleration data BD in dependence on
travel and thus has an influence in sypstantially two forns on the

eval uation of the rectilinearity of the rail stretch SS: - On the basis of
the acceleration data BD, regions of the rail stretch SS can be |ocalised
in which the rail stretch SSis nmounted inprecisely in inpermssible
manner . \Wierexe®toethaindidubnirtidld stdpen serves as a localisation aid for

i nperm ssi bl e devi ations. The engi neer nust then straighten the rai
stretch SS only in such |ocalised "conspi cuous regions”, which markedly

r educes | BEir&SAEAbY ¥tebi gHSe Alils FOrar€ fiountediohBB8er the bthet Svap@seSértirestidkeough
t he spacir}gtd ta _AD of the r%ipl sﬁ]retph SS on the one hanﬁ and t hrough the
accel er s qggeahtrteﬁgt ﬁer_ ﬁ&HHetré”s et @an%é’%’"?'?a rOFRIPS BEHER our
whi ch i sy SEhddrl Cohstfuctidil binddnsions t phd RRh§A DS tHepLitRNBIIES @ekrdnt he
travel . The transfer behaviour can then for or exanple, an active

be used , T 3
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"Criti Calxaifpld, MMM 100 Yekpectingy. AR bRIiIREEFIG 8 hndenA@vidid) gbie rfirr m of
the correction protocol, the respective |ocation can be UICk|§ and rapidly
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E. For .that rpose the engi neer, noves the receiver E along the
PRIl ot MR ST AP AR I AEh e TRARGSONY SIRApl 0. i n real time
the result of the triangulation, fromwhich he can read off the
i nst ant gneous positi.on, of the receiver. his manner. he r ves the
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In the third method step, for measuring the rectilinearity of the rail stretch SS the receiver
E is moved along the rail stretch SS by hand, by accompanying travel on a roof of the lift
cage and/or, however, by letting down the receiver E by a cable or pulling it up, For



b) an interpolation which is adapted to the previously neasured positions
of the rail fastenings SB and/or fastening straps BL and/or shaft doors ST.
c) a reference curve R dependent on the transverse accelerations. In the
determ nation of the reference curves R of the first to third kinds a) to
c), optionally detected stroke height data HD serve for distinguishing

i ndividual transmtter groups) so thaf with advantage only one eval uating
unit AE is needed for evaluating the spacing data AD. In the case of
determ nation of reference curyes R of the second kind b), the

i nt er pARTEErBNFEeeXaNSn s OFR5T t tRe2 Yol ey ieen e (GREESA MRaSHIRMapt MAsFurRERs. thest eni ngs
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addi ti onal spacing data ZAD t hus serve preparation of the spaci'ng data
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stretch |nsofar as the spacing is defined in this region an need not be
ar bi t r PNy EEIEeld. SS. 8 Corrections can be undertaken with the fastening
straps BL and with the rail fastenings SB, but the spacing fromthe shaft
doors ST need not be shifted out_of the tol erance rangrl In the case of
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i s conptf Sﬂtepr BRGNS P36 It ARiAr AP e Ende dﬂr‘f‘%@a'i‘@"”?nsﬁar?&‘ﬂ fadethe s

proposeglafgmipeRdeser BRNESH MePHeBd Ny2eInET 95zblfe A66RNRIGEIAN JsRB8h &Y 2
freely settable permss bl e acceleration interval and to so conpute the

cour se 'BF'BL"PI%“?MP@I’HH@@ lepgth @RUPh 4iMei s noves within this accel eration

interval. As soon as the reference data RD of the reference curve R exceeds
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By contrast to previously known nethods and devices for neasuring rail

I naccuraci es, the nethod proposed here offers the advantages: - The rai
stretch is detected with the help.of transmtters, which are arranged in
stationary location, in the lift shaft. This takes place in increnental
steps and delivers absolute positions of the rail stretch.
Non-rectllinearities of the rail stretch can thus be | ocalised very
precisely. - By conparison with previously known | aser adjusting devices)
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only in such localised "conspicuous regions”, which markedly reduces the
assembly times or correction times.

- It is possible through the spacing data AD of the rail stretch S8 on the onhe hand
and through the acceleration data BD on the other hand to determine a transfer
behaviour, which is characteristic for the lift installation, in dependence on the
travel, The transfer behaviour can then be used for, for example, an active
regulation out of rail inaccuracies, i.e. "active ride". Since the “critical regions” are
known in the above-described manner in the form of the correction protocol, the
respective location can be quickly and rapidly rediscovered with the help of the
equipment for measuring the rectilinearity of the rail stretch SS, particularly with the
help of the receiver E. For that purpose the engineer moves the receiver E along
the rail stretch SS again and in that case tracks, for example, in real time the result
of the triangulation, from which he can read off the instantaneous position of the
receiver. In this manner he removes the receiver E until at the “critical location”,

which he can then straighten in correspondence with the correction protocol.

Fig. 4 shows a schematic block diagram of the detection, passing on and evaluation of
spacing data AD, additional spacing data ZAD, stroke height data HD and acceleration
data BD. Spacing data AD and siroke height data HD ascertained by the receiver E are
passed on to the evaluating unit AE. Additional spacing data ZAD ascertained by sensors
84, S5, 56 are passed on to the evaluating unit AE. Acceleration data BD ascertained by
the acceleration sensor S7 are passed on to the evaluating unit AE. The spacing data AD,
additional spacing data ZAD, stroke height data HD and acceleration data BD are
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reference curve R. 'In thai case 1t is proposed to predetermme a maximum permissible
acceleration range or a freely settable permissible acceleration interval and to so compute
the course of the reference curve R that this moves within this acceleration interval. As
soon as the reference data RD of the reference curve R exceeds the acceleration range,
the rail stretch SS is straightened. It is thus achieved that on the one hand the rail stretch
SS has 1o be straightened only as accurately as necessary and more expensive assembly
time can be saved and on the other hand ho vibrations prejudicing travel comfort are
transferred from the rail stretch SS to the lift cage AK. The reference curve R as well as
the reference data RD can be stored and can be called up. It is possible to store the
reference data RD in a central data bank, for example in an archive, and to deliver them to
the engineer, for example on interrogation as signals, preferably as digital signals, for
example by way of an electrical signal line or wirelessly by radio. It is obviously also
possible to store the reference data RD decentrally in an evaluating unit AE. With
knowledge of the present invention, the expert has numerous possibilities of variation in
storage and making available reference curves or reference data.

On the basis of a reference curve R and the reference data RD there can be computed, for
each position of the rail streich SS, the relative deviation of the actual course of the guide
surface FF of the rail stretch SS with respect to the reference curve R, The obtained
relative deviations are made available to the engineer who thereby obtains positionally-
dependent information about the direction in which and amount by which the provisionally
mounted guide rail FS must be straightened so that it corresponds with the selected
reference curve R together with reference data RD.

In a fifth method step, localised non-rectilinearities cf the rail stretch 88 are straightened
by the engineer according to, for example, a correction protocol on the basis of a reference
curve R with reference data RD. The reference data enable precise diagrams as well as
concrete straightening proposals, so that the engineer can accurately and quickly

straighten the rail stretch SS. It is also possible to display the correction or the result of
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the correction "on line”, i.e. in real time, for example on a monitor M. In the embodiment
according 1o Fig. 4, the monitor M is part of 2 portable computer, for example a hand-held
computer, which obtains reference data by way of, for example, a signal cable or
wirelessly by radio. In principle it is possible to realise the evaluating unit AE and the
monitor M in a portable computer, for example in a hand-held computer. Overall, the
quality of the straightening operation is thereby significantly increased.

By contrast to previously known methods and devices for measuring rail inaccuracies, the
method proposed here offers the advantages:

- The rail stretch is detected with the help of transmitters, which are arranged in
stationary location, in the lift shaft. This takes place in incremental steps and
delivers absolute positions of the rail stretch. Non-rectilinearities of the rail stretch
can thus be localised very precisely.

- By comparison with previously known laser adjusting devices, the alignment of the
laser beam is redundant and no etrors, which are caused by optical effects or by
deflection, inadequate beam focussing or obstacles in the lift shaft, occur,

- Determining/ascertaining the transfer behaviour between rail stretch and lift cage in
the case of embodiments with acceleration measurement in the lift cage.

- Straightening of the rail stretch is possible without lift cage, for example by lowering
or pulling up the receiver along the rail stretch.

- Continuous detection of the non-rectilinearity of the rail stretch.
- Sensors detect the rail fastenings and rail straps. Thus, disturbance locations and,

at the same time, locations where the rail stretch can be corrected are localised
very precisely.

- Precise straightening of the rail stretch thanks to concrete statements in millimetres
about where and how much correction must be made.
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Reference symbol list

AD spacing data

AE evaluating unit
AK lift cage

BD acceleration data
BL fastening straps
E receiver

FF guide surface
FS guide rails

HD stroke height data
M monitor

R reference curve
RD reference data
sSB rail fastenings
SS rail stretch

ST shaft doors

S1, 82, S3 transmitters

54, 85, S6 Sensors

87 acceleration sensor
ZAD additional spacing data
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1. Method of determining the state of a rail stretch (SS) of a lift, characterised in that 2
receiver (E) is moved along the rail stretch (SS), that radio signals are transmitted by at
least three, preferably stationary, transmitters (S1, S2, S3), that these radio signals are
received by the receiver (E), that spacing data (AD) of the spacing of the receiver (E) from
the transmitters (S1, S2, S3) are determined, preferably incrementally per unit of length
and unit of time, from these radio signals, that these spacing data (AD) are compared by
an evaluating unit (AE) with reference data (RD) of the spacing of the receiver (E) from the
transmitters (S1, $2, S3) and that a result with respect to the state of the rail stretch (SS)

is delivered therefrom.

2. Method according to claim 1, characlerised in that several groups of transmitters
(S1, S2, S3) are arranged and/or that the transmitters (S1, S2, $3) of a group are
arranged at an angular spacing relative 1o one another and/or that a transition from one
group of transmitters (S1, S2, S3) to an adjoining group of transmitters (S1, $2, $3) is
flagged by stroke height data (HD) and that these stroke height data (HD) are passed on

to an evaluating unit (AE).

3. Method according to one of claims 1 and 2, characterised in that the receiver (E) is
moved by way of a guide system, for example a roller guide or a slide guide, along a guide
surface (FF) and/or that the receiver (E) is held by at least one magnet at a constant

spacing from the rail stretch (SS).

4, Method according to one of claims 1 to 3, characterised in that the position of rail
fastenings (SB) in the rail stretch (SS) is determined by a first sensor (S4) and/or that the
position of connecting straps (VL) relative to the rail stretch (SS) is determined by a
second sensor (S5) and/or that the position of shaft doors (S2) relative to the rail stretch

(SS) is determined by a third sensor (S6).

5. Method according to one of claims 1 io 4, characlerised in that a transverse
acceleration in a lift cage (AK) is determined, particularly incrementally per unit of length
and unit of time, by way of at least one acceleration sensor (S7) and is delivered in the
form of acceleration data (BD) and/or that these acceleration data (BD) are passed on to

an evaluating unit (AE).
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data (HD) and acceleration data (BD).

7. Method according to claim 6, characterised In that a lowermmost point of the
reference curve (R) and an uppermost point of the reference curve (R) are calculated from
spacing data (AD) and that the entire reference curve (R) together with reference data
(RD) is calculated between this lowermost point and uppermost point of the reference
curve (R), wherein a straight line is laid through the lowermost point and the uppermost
point of the reference curve (R) and/or a straight line through the lowermost point and the
uppermost point of the reference curve (R) is adapted by additional spacing data (ZAD)

and/or a straight line through the lowermost point and the uppermost point of the reference
curve (R) is adapted by acceleration data (BD).

8. Method according fo claim 7, characterised in that a maximum permissible
acceleration range is predetermined and that the rail stretch (SS) is straightened as soon

as the acceleration range is exceeded.

9. Device for determining the state of a rail stretch (SS) of a lift, characterised in that a
receiver (E) is arranged to be movable along the rail stretch (S8), that at least three
transmitters (S1, S2, S3) transmitting radio signals are provided, that the receiver (E)
receives these radio signals, that spacing data (AD) from the receiver (E) to the
transmitters (S1, S2, S3) can be determined from these radio signals, that an evaluating
unit (AE) compares these spacing data (AD) with reference data (RD) of the spacing of the

receiver (E) from the transmitters (S1, S2, S3) and delivers therefrom a result with respect
to the state of the rail stretch (SS).

10. Device according to claim 9, characterised in that it comprises features of one of
claims 2 to 8.



