;[\e3e_\L"n6>T, @1 004968 1 PCT/ CHO2/ 00 355 Met hod and devi ce
. for determning th ﬁ@m Ilmmgﬁlty of guide rails The invention relates to
a nmethod and a devi mning the rectilinearity of guide rails
according to the defini*t®¥ of the patent claims. CGuide rails serve for

" gui dance of objects, for exanple guidance of lift cages. Usually several
gui de rai W9 %3f084%bnnected into a rail strand. Lift cages ar @CT4IHPPY35S

conveyed | e, suspende cabl es and ar. of guide el enents
o ong ¢ nelBthda 807 BERRE forderafniciie Bt st Brdthey it atlad Blis” n " g de ra s
is of significance, since the travel confort depends thereon. Departures
fromrecti]inearjt f the quide rails lead to vibrati he |ift cage.
[ Gueh vi BPadeRio et Hoadurhes 88 AR TabOpledBnNS 18k reBNInGaTN o BUCEase
of a | ongrdilgidccstingne theddfinaiba @f tHe pdientersasof fast 1ift cages, for exanple
in high buildings, and are regarded by passengers as detrinental. As

cl osest state of the art the docunent EP 0 498 051 discloses a nethod and a

devi ce acenRidd rds tservehict lyuidi®ics RAGLNLN ffoR egathsie g‘@diéncér@f”ﬁfﬁcé%e%muwally
measured by a spaci nq§ldet ector. The frame is in contact with uide rail

by way of S?W@'rﬁﬂ%’l AGERBECTi e i $lread mbileepass @re Pﬁ\éa'@LﬁoﬂéeXeQﬂ’I’h"eThe

spaci ng degtgfengéd %P@atﬁlé@gﬁd %F@ggraea%tmy bp@ﬂaé‘%feme-m@aﬁ;%%@%nﬂ@t?&@t Op is
in contact wwth the gujde rail of" a roller and neasures changes in

spaci ng bétaheane i r@qj'."e&armapf t%au@?ar%s IsTH SioRiEsanse; sEcacP SEVELCOTBRF od

on the |i{ep&RBanaRENCIRGKAUME S tRdirbaritleofthé baldbrraﬁspr@au% vibPstfont el s.
A downstream strali ghtem ng devi ce corrects SpP ecific non-rectilinearities in

. gui deliit gpge.spyER Mbrat&nsmwhﬁmsgwg% SFW@Q'Y asfireapleveotRniy i thgiqase of a

ached fdngad eird, BOLALS mQhé Badd6r fbstfntt o'aa@é tor J@ﬁqpm BhhigoBlildFRRNSS &€
with the chécking and strai ghteni n? the guide rails is di sadvantageous
inthis mm@pdabwpqaspggﬂé@ﬁ@émmq 3ls the object of the present invention
to provide a nethod and a device for determning the rectilinearity of
guide rails, the nmethod and devi ce bei ni? Si fast and accurate and
conpat i bl és\iasespsiatees! the GRnihg WesuaRdt & ;Qn‘b@g@@ gisclrpehannetapd @psgtdayicei on.
Thi's obj egkcdraingab vticH B SFRERTY bOB JuileaRMOFARRCRaME LS hésure] biial sMingf

the patent clains. The invention relates to a method and a device for

det er mi ni Hgtecks FBefRMededt feyadmiguhaguidgiraibby wawob e Buiay &Pacad guides

oriented gWBSd ABURbYeY trﬁ@@@bé dil. t%easplé@ﬁgrd%f&ﬁ)r@ﬁuf’rran@ aﬂe%ﬁheél@@tdg‘eﬂ*&
beamis emtted along the reference axis ght source. The |ight beam

is WD 0Becwacbg delestar ieHp Kootcssih dae @&d@draﬂwyawwgma ek Ang meapyiss

l'i ght sourcﬁ@ngers ih BBading BEwehakd Bliidk Faifbsdirased Tofs Fn@ﬁs&tﬂgd(ﬁavk%' ib moliiyd
guide rail and reference aX| s have a constant spaci n%%t rom one anot her and
r

the strucOrtff i $9§sERshshepks gl adde 4pifs By sPectal (estr R Vel . AIWISTRRTY of

t he gui de straightehfgavretoatraed s@@cuﬁc ﬁ&amnmdarm@@mﬁa@um Re sy&em, idievhahi de
rail and the reference axis, th resgect to vvarph?g% & ihe gui de

| all oﬂé’rﬂﬂ’éF&ﬁreéﬂe%‘f’etgHEed?' §|d8ha£ ed fety 3l Mauntipeng s and,

‘'™ necessary, a correctlon or reproceSS|ng of the dlnen5|ons of the QUIde

rai |l befor ut|n i nv i.on i s explained i thef

reference ?’SNE tB@ WQ&/”?)‘? cbed ea”daé B'QBfeﬁlj"QtS ‘1 Sguu% {%1345 in
whi ch: Fi Qiisa@vantégéﬁh@\lﬁth@s eitoiaintehis dédicyi ew of part of a flrst enbodi ment
of a device for determning the rectilinearity of guide rails, Fig. 2 shows

a schematic view of part of a second enbodi nent of a device for deternini ng

the rectilifgems bbj)éct0$f tgé“pﬁ&ehﬁ!nk@ntldﬁ' t8-prévigd1aWhethod @Bald NeViesr \ve@rdlinagr am
whi ch is ascertai ned vice, of the change in t f%)achr;g‘:between

the gui de thearactifigarivRl qu@@er@gsne&@e miethod g qsvise b ”%9(1800? teR WateARdf

the det ectchRipatitie B Pre@nABcHMELes \dald Wadridarisat mavheaicdiadonstielionr avel dat a.
The device for determning the rectilinearity of guide rails neasures

i ndi vidual guide rails
This object is met by the invention in accordance with the definition of the patent claims.

The invention relates to a method and a device for determining the rectilinearity of guide
rails, wherein a guide rail is oriented substantially parallel to a reference axis. At least one
light beam is emitted along the reference axis by a light source. The light beam is
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FS before nmounting, for exanple before nmounting in a lift shaft. The guide
-rails are, for exanple, T-section girders of steel with known standard

di mrensions. The length of the guide rails FS is known and anmounts to, for
exanpl e, 5000 nm The height and width of the guide rails FS are simlarly
“known and for exanple, 88 mmand 16 mmrespective| The gui de
rail FSis ”@%9 %oy way of at | east onegsupport poi nt on at P&HQS‘Q /08%
support A} te%%’edtb i ¢t rogsli Y t he
recti 11 near| Ty G s PR SRHERR Tt DR EES @R ERGids RBegE) LM s
to be neadatedhe §U'§Baéleandagﬂfwc©ﬁxlsmvs@m@osbnpepMnsg inomtqm ammeoehs thisl
A2, wher eigh Efeyt 0 0, WO, ide rail
FS. Advant Soeor fReqyaRObt R 0NT LS SBhatrHBeh A SRS o gt B

r ef er ence aggetaingd ap A qhhege wothegppoing defeenithe gﬁeiev\meranﬂhbe sefpreocd agiel W s

The et er detilt wieB6RHSo Abfndol s ofl0R AEe™ls (HESTon Tt Medierdpns araidd or o
pr ef er abl yf the\QuIOBFEiIB4ARIS if helPETY 002 LAB BES od rqposadingesfrea dintasink Yof tre one

anot her. W a the spacing of the supports Al, A2 relative to one
anot her i\guL \,\,ﬂ%gﬁ? 9\08? nL%(arrpl e, fixedly preset and the spaci ng bet ween

t he support points and the ends of the guide rail FSis known and, for

advant ageoder § SaRLcEobgPen It Thdoutiies 1§ BITREE 4§ Teupatie R

force G i sxaspematdordiag poBigsbl tn 4,Gompihsat i on f or the t heoretical bending

caused by the gravitational force G can be nmade by neans of an eval uating
At AE. The exenpl ary enbodi nent of a device for determ ning the

]EQti | i Ineat’n'gi tly of f gt,ﬁihdwsraa'sdtﬂeniaticaxbdmmdwrttfmawi dfha Ftisgemb_ogfﬁnmbf @P:Ieiv@@tfﬂ* y
or realisation of t Lnvention. S al so possible to place the

guide rail by way ofcj?a CTTHY g"esrtelﬁtﬂ'g??”t%(?}‘ﬂt“d%ha"lanl y a single support or by

way of more than two support points on nore than two supports The devi ce

for deter iNg the ctilinearity .of e rai ises a squrce
LQ whi ch hqtzg at Qgt"’sc?h%at F‘B%‘%rﬂ? Pa °f|?§ﬁt°rl§eg%[’?§' EPL?%SWG for
sharply focussed andietsfrrrﬂmm thed*eaﬂi‘naeemyoﬂ'beder@ht source LQis preferably a
| aser, for exanple a laser in the range of visible wavel engths or an
infrared | aser. The twisting of a guide rail in longitudinal direction can
be det er mfig® wi t h whewefa Ibmlylregilntedbtbagram Whizhtisviasderiaghedady thé slovibe of the
ascertai ned by one | 0 |n ol ve Jgorithm.in that,

geonetric form and féggﬁé E‘&H%%S ?apq Rehwe e%‘ﬂ&hfa"%ﬁ’d h%r?j?rtef"ﬁ%f”ﬂ@aaﬁ?sc 8s

is continuously detected or cal cul at ed. In t he exenpl ary enbodi ment of a
devi ce for, term ni t ide rails.in_accordance wth
Fig. 1 the: |£??‘ght sofﬁg\é\/EL b[O%R a'%fli’rg yghorﬁenﬁétggtgqn Sra[n;spwés[sm@nan FV?IH%'OQUP%Me
rail FS. The I|ight smag@éata(;andsiraa(dt/dataageousI y mounted on the guide rail FS
by way of a slide R, wherein the slide Ris pressed against two | ateral
&'de surfaces FS of the guide rail by way of, for exanple, screws RI10,

The [Tihgidevizedar fletermining the gédtilisearite of p@de saifsr mbaswabs ywdeﬂﬂttat gdidatraia
const ant om t d ref a
A The Eooce B B Ra BercfoybeE e TR Je it EIEE e
r ef er ence exainplepA-segtion girderemfﬁfeejfvvlthhlmog\m standa| dmﬁSns@néneﬁ hé dengsh of the
definitio I y Vi [y
dot er i ni SRS Sy [ oty SHERRSTooP BRark i R ogf (S bEGN Alvign o 1
not obl i géhegyideorily Ealareasumrlmlyoltnotwlreamdmmoumotw fdftmsarr’nttle i 88 minsangdssiinl e

oui de 1 ai TSR FEY BEBe 1Al F8e bRty Wl dh aryrdet ool suBo R BRESR I B8N o7
t o be novabkesuppditoh,f ARablretret ekerapleyy seibeditradnt eof po dieticonfsr deteviBinihgy 024968

fai s compridaeainy pr Bp SRR, oo Wb o URS ah b dP ol s

devi ce foplatet eoynway f tvdsuppet |pbln|tsean|tw wbpgts de, A2l Mhetdin mmademmrtvw th

Fig. 1 the |light det LD t
Ve of | naoki? Pl 854 o b3 BRI RS SRR ENE iR
gui de rai lsubSiantielly thaeallel ghb refangree &X@ A bhahé itwstsuppstoA1] AL, gBut\deerr &ie| FS

and/ or fixabl e at Sltl ns. The |ight det tor

dvant ageSUBPYT RO B8 Ui 70 16 prRdsBesodt Siravat Bgersray RiaeIER

the |ight Togt Redrefice BXiaMA ARl Gy ifcd @hds EStnes evitafichal féree @ldre fdréf@ﬂa}bly

sel ectabl e positions on the guide rail FS. The Ilght detector LD enabl es
detection of the |light beamemtted by the |ight source LQ The spacing d~Q
of the Iight beam which is emtted by the light source LQ fromthe face
SF of the guide rail FS and the spacing dip of a reference point of the
I|ght det ect or LD fromthe face SF of the gw de ra|I FS are advant ageously

Y " o o o - o — e o



WO 03/004968 5 PCT/ CHO2/ 00 355 known |ight detectors, which are not shown
- here in detail, of digital or analog form such as charge-coupl ed-devi ces
(CCD), photodi odes, etc. Advantageously, the carriage S has a
t wo- di nensi onal roller guide which runs in I|ongitudinal direction on the
“guide rail e neasured. The roller_ guide conprises at | east one

rol | er le@/é(%%& R4, R5 which keeps the carriage S in contXcC B2 3¢he
gui de rai ldigpdsed perpBRditMEr t‘b%ﬁé'éﬁo&’hé’”bﬂ f r n| ng
the rectil |dr?§ar| ? l’(po dﬁ rails in accg‘,r E%g\%‘ &h% sgﬁ&'nﬁ%i h% X %g%ﬁ

upper r ol A ©laye tRZOO%HHQtHera'Sf kraywn pnénfer @xampfeacfeeﬁy mrésetrmwcgmedeparom I

FS, whi | sthehfddnniabd rEh&ihtd r ter rollers RS
run in a sgcon pl aHEg%nb atseér}{g t%% eo;?ﬁ@‘ré\g% régpoféa?ﬂow# %aTIOF gqm ‘E‘
The | at er dkeglp|Aresel. R3he Rpacikg ofr eaavmgélotﬁsfrynptlmseds ageadnamtagdsm;sg/m de
surfaces KEjeefedtdtethatingd &d l
ensure a pl aey Sfree runnleonern%ﬁrlfg &ﬁs@é{b @é‘ﬁga&lt tZo‘?w'é'} ﬂ??’u érn%@%‘ %5 Pﬂsst'tﬂ?s

pl ane. W tdemperaatiander the th@mgml p@@dlmg eausef by hiee getvibattonal mrmr@%ﬁ)be mddee
spaci ng bgtweg i dt nce Xi,S et ect ed.
Each det ecg\gﬁl \?\Bér gg%ﬂésé’g'ﬁfc‘?gw. one E| n a% e? r‘ﬁ%lg dggerg %Hpacg%‘ﬁc% Im a
zero poi ntdeimining thei reetilinaatity . guider ratlhirs aguorqrrse wmeF@amng éh@eoﬁlgatory for
advant age pi ave

ol oo f[? lgé’tlcfﬁaéf fﬁ:e nﬁ@e\ﬁ%l)n 'I(ﬁlﬁ? sfi’és“@tsﬂ"&é Bﬂﬁqptpﬁ%qe {hen%u' %fa'lt %R’@érotflaage
S in rel asingi® ?aLtPPOﬂ@IOlnémarmlyea siagleesuppgodnby whpbf eenplad tvbeubpdpoifWnce

LQ at thenﬁdé e guide rail FS or on the second end of the guide
g | as rt ﬁ;@?ﬁﬂé@%pé% The travel pick-up is, for exanple, an encoder.

travel pi ck-up WA is opti onal The detection of t he Iength position of

t he detec UI de rai
ref er encet-lg)g( |dséQ |rsla ega’ﬂrgo oss cﬁlﬂre? ﬁ{ly rréﬁ éa' bffmaprﬁflsear Fa‘\‘h%’“é‘i?agpng
froma zewhigcimits @ifleas’q@ngugutdoaam I Tltmhgktb@eamasl pasférably dHaeply (do@Esanshd of

det ect ed 1 I neasurin can .al so be
cal cul at eglsntaer gau te'?ﬁfer%sq PEOLBB?%Q ?i oh %rablgl SN qrﬁégmp*efﬁgs%mdﬁgear@g
Equal | vy, pﬁw&p@s&auedmgtfamrm infeared tegened by interference of the |ight
source. The carriage S advantageously conprises an angle nenber VK, wherein
the angle nenber WK is articulated to the roller guide to be pivotable
about at [Teadwistngeofaxpeide rail lnh@ngtumnebmneptmyaren@ddtenamtesvm‘h@ectﬁwwegrftor
determ ni e t t f |I in_a rdance wi,th
and 2 theBgar%Et gg%eﬂglsgﬁﬁaash X'S(?mbdegtg g i nr%stg |d(g'r?aﬁ@8 TS SR o7 frﬁ‘%i"eanm e
menber V\KalgB&”hﬂhV‘ toat lbﬁege@ﬁwtre: feemized fogal phiat ahthel light poisit bh dire diffusihe discght
det ect or tion of the light beamemtted by the
| i ght sourb?éwﬁéﬁmruggag\o&te%%g g%‘gh'%ﬁgm/ CHO2/ 00 355 adjustable by adjusting
means WKJ. Any adj usting nmeans, such as cage suspen5| ons, franes, screws,
etc., are

e SRR ety SpEbSalort ) 4 8o R AN il BB H DB RIS,
IWght  soure@rdancanmith e H@Htghtjé@wf@Q b@ liDgldWeﬂammad}gtadflrst eaulogthmmjdeinladjng
lt Ihgh{ eg gLf%gq[]%mbﬁt s%rceOLec)n( fééﬂ&?\%hfa%%%é?yn anuntteGeofn thggg \;Bgrg(q: y d%fyg?fbrﬁyﬂhgg
the recti [ woarein heside i Ia@resareqi §9@|ﬁ5ta‘W@d$td@hGeldwsurfatb'esgf:s bf theeyLiidegtatl bl;aeam
emtted b RT igyGi d n epus a
angl e of Iwggts.tﬁ t Ldégé%o on ﬁ%\}v%#g'? o R;lqpa?g%d’gﬂbiggﬁ trﬁg' R% “@c%grﬁm&rea
order to améerablvemlt&ﬁat\ﬁecwsta@&ﬁ@amdmmm ibptguisiel raw§tm adng the rqaflauinoe
appar at us F C T, ht beam
Wl oh 15 B (P PR oy Bbed s (@ Wemofl, A BIRERE befledn e sh¥noFhe
phot o caneXia AAS aa@i\ﬁafﬁﬁ%l@@dm‘sth? guigetrah F8. therforoks of lefipition bebpessitg| Ehe
menber WK f t vel|, data .W D
akes. pl ass noad; Apcaftinl Bl 88ueinel BEHIRRS 1R hcmdiy 57 4Bl PiE e
det ecti onacﬁordamgefvltlal:@. BDs oot tobligatorydat seanﬁ)aﬁdmeofcmermageloﬁi i'Ehusn|t is also

advant age i i r ai | a..con eed for
ecanpl o bp SRR Ebus e ey o028 b itcifed Bl ol RpfofiSTT gt o Rt or
LD or traitéd aldatpasiiflefto omunhehet light eburpé ok-thep giide anietodies enzivede R/ dr figshly

sel ect abl & n|t qf ltﬁ %th and unit of tine. It is obviously also possible
to stop t i eCe(Jj‘yrﬁ%cé% % P%'Poqshe data detection and then to guide it to a
further position on the guide rail FS. The data detection takes place at,
for exanple, uniformor non uniformlength sections or tine intervals. For
exanpl e, inmage data BD are detected every 10 cm preferably every 2 cm for
preference every 5 mm - In the case of a discontinuous detection of inmage
data BD or travel data WD the carriage S is in advantageous nmanner gui ded
to speC|f|c freely sel ectable p05|t|ons of the gw de ra|I FS in order to
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rectilinearities of the guide rail FS can thus be |ocalised very precisely
~as length positions. Many possibilities of variation in the form of
recordal of the image data BD or travel data WD are freely available to the
expert with know edge of the present invention. Fig. 4 shows a schematic

~di agram o ection, transm ssion and eval uation of inmge data BD or
travel dasvaéék%).ogfé%nage data BD ascertai-ned by the |ight det ec‘?‘?ﬁr/C}E@OQP@

passed on 1 | s i - ; t r 1 Aj t he
ravel pi oo oMol Ia SRt e of By of BBk AR e STk RR S,
can be catltd exerorlenyi embedimeotis! avigeise domdetarminiegsthe frectilisaaritploé gbige shigm il

cabl e, or Sk r - f. . BD or travel da WD
stored onag&;srg‘%)r ageM"mFe@i &lr?]é{e @,\q@aéfﬁ%{e&é@e{ Hg?j?l ﬁegod cﬂﬁ?tcag&@gﬁsst %ﬂﬂ/'ﬁﬂ%’&é%@l y a
commer ci aMay chthe taiiage Sorpiheauids el FS etweerab seoomliendgf eiduideatsil IFSasid one
menory an @mg' t)i LWt te. . The n int acin

bet vvegn gﬂ?ege ra?}'&gé'cg%aﬁée e{gﬁogéf @%i@‘%ﬂﬁiggg%ﬁﬁ)é%l? ﬁpﬁ?@gﬁ? Cidble
resol ved nasiliens. i the lightgetdctertlilhiy asdvantageo styambuntgd foncthe ichrizge iSegthatdaiea BD

or travel : 0 used for_ _that purppse., .The
resul 1 e ooty echebBIA foR el o 3o the 838 geR Fou8 SoaBnf T 48
for e?anpselggtableauqsitmnﬁ gmathkiguédel w_ier&‘{)r Elsemgletpbet&ggi LB enbbles d@te_rcg@hl bt thlIég Es
exenpl ary ; ar n ,the - spacin n the guide rail
ananhe ?/le' etra[%%gg]eg{'(tltésd %Wel fr@ﬁ&?ﬁﬁlcerl‘ecgolﬁlgi scPﬁCEcBl‘Se -.Q\tﬁsz L&dt am, 3hich i§ui de
(r) ai5l fS. I Eoﬂtt@?dam)eda'ghltSmnrmwla(_fageprﬁ)ltﬁa)faca_SIFaﬂmmgLhid@faiﬁ_slf}aﬁdmw_rgpﬁc{hg d?d' f*“gd
.5 mm on,.. er, | viatign in rectilinearity js file
it he evgl %g‘%{aﬁ%e Hlln% %iéﬁe \Aﬁbiaeéﬁ%ﬁﬂi)s oM ﬁlﬂ %ﬁﬁ?t gg Felheceyids T8t F§uprge
|'s wit bdvardqgeously oofrtbe tsairiensize, ifbryexantplé sheptvay bdedispasedhptaligasent éh eeset
change D THeERgs K8 R AkeRioetheinaF JPL RTINS € oRRve ahiecE Y U Bai 1
FS can ]E)eOC@npemedoiaB obether mmitddrqmy(NES) Tb? é)dﬁéﬁﬂﬂh aﬂ/S@rhlbcbcﬁméigilobf fa0leR&c for ]
oint o {de,rail.. F n e. basis.of su a perp ssible rping. The
gbt ai ned ?gﬁggﬁﬂ;@ tgg\a/r:eétt"ﬁngﬁ@tyao&@u@d@”%\'lrh?‘f%‘ﬁa@cﬁo‘ﬂﬁhg?geﬁd? rﬁ‘@é%\'ﬂ% IRt eby
gai ns i nf caalisatioorofdbeinvehtmral Ty itriealko Ipossibleitd inesund thet it geied®r hai bn e and
in which dj; N el t the . quide rai|, ES has to be .
St ai gnt eHogEgah By BE sBoMTGR, AFRURL i kLR 6 tbleriS eBhs wPugt es o
per mi ssi bbeurggopithe guidet failadw dret agee ithe tg bk detadibat BESebst aig o wbtt@oediton! y
when t he I : p 1ssible. warping. It is thus .achieved that
on the onémﬁé;ntheﬁ ﬁféf‘%ﬁ?&é éli;lﬁle E@mod%?éfpchaés OOBBer%Plé'BP%coé‘s&@dg%fae a{ﬁ'%? %Fel y
as necessaepsémd. costly reprocessing tine is WO 03/ 004968 8 PCT/ CHO2/ 00
355 saved and on the other hand no vibrations, which inpair travel confort,

are transmtted fromthe guide rail FSto the |ift cage. Local
non-r ect i Bingedhe¢ beerdingfof e ggide deil F&i by WBuaé its tova ghighhetebyldchal@ngihseer ,

¢ = . . P . ' . i1
ioﬁxf e cpe et 0 GRS o B Db heRinBL S Ro- e Pr bSl T BRIl o\
ur at e HP@gndesused, wekteirathedight defeetors I Ridghetck nhargep i pothalspacieg betnatent he

engi neer : i .l AES preci n Lekly. . This .

Fopr ocoss! P I eI Snd B Rrdfid Bl %7, BT 68 SSEIbRY BBl pr b8 e

rectil i nefarideiermining thearestlineasiyi dflgeideorailsiiti actoedartoe withr Figet itios light delestor

result of JaV =Y A JdNQiee 4 e . 11 r..exanple.on

roni tor MPPENERS ERhgRmEtodd Bitysha Sisg B U dBRiehResP PRl PR ot 4

port abl e cophnic samefaas exaophiagandiantenh ellbis emaples eletermniatibn obtedtitvearigsiol t

dat a ED, ; ; [ e [, for ex | e, cordl.essly

by radi o. r‘%"ﬁ@%’ gFret'g%/'td?{i%ﬁt'%%s@i‘ﬁ?gl‘?rﬁg‘?ba‘?mg%d'?‘ﬁa{%ﬂﬁaﬁ{?iﬁ f’ﬁbgﬁtﬁwm'ﬂ% and

t he noni t the Meciilimearifyooft gibidies railsnip Leiceordafce witk dfigl 2 the lighthdetdetbre LD is angnd-er .

Overal I, i h Al ght eni r.af i i$.8ignificantly,

i ncr eased&'hfengﬂa\% B%?t%ﬁé%g;%&ptgr%ﬂcei&gg%ogﬁgwﬁ%t&i MEA%R’/Q\T{FQ%QE%“@%LD

d LO E EDdétectBsSLBdigitally detects the light beam, which is emitted by the light source LQ, with a
resolution _of, for example, 1024 x 1024 image points (diffusing disc BS and photo
apparatus PA) or 1024 image points (photoarray PY) as image data BD. Other, for

example higher or lower, resolutions are possible. In addition, the expert can use other
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for example, a zero point, for example the light source LQ at the first end of the guide rail

FS or on the second end of the guide rail FS, as travel data WD.

The travel pick-up is, for example, an encoder. The travel pick-up WA is optional. The

. detection of the length position of the detected change D in the spacing between the guide
rail FS and the reference axis AA' is also possible, for example, by a ruler. The spacing
from a zero point of the guide rail can be read off at the ruler and detected as travel data.
The position of the measuring slide can also be calculated through the size of the light
point on the diffusing disc BS. Equally, the position can be ascertained by interference of
the light source.

The carriage S advantageously comprises an angle member WK, wherein the angle
member WK is articulated to the roller guide to be pivotable about at least one axis. fn the
two exemplary embodiments of a device for determining the rectilinearity of guide rails in
accordance with Figs. 1 and 2 the light detector LD is mounted in stationary location on
this angle member WK. By way of the angle member WK the angular position of the light
detector LD with respect to the direction of the light beam emitted by the light source LQ is
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selectable unit of length and unit of time. It is obviously also possible to stop the
carriage S for the data detection and then to guide it to a further position on the

. guide rail FS. The data detection takes place at, for example, uniform or non-
uniform length sections or time intervals. For example, image data BD are

detected every 10 cm, preferably every 2 cm, for preference every 5 mm.

- In the case of a discontinuous detection of image data BD or travel data WD the
carriage S is in advantageous manner guided to specific freely selectable positions
of the guide rail FS in order to detect image data BD from the light detector LD. A
travel pick-up is usable, but not necessary, for such a discontinuous operation. For
example, instead of a travel pick-up it is possible to place a ruler against the guide
rail FS and to detect, in accordance with this ruler, image data BD from the light
detector LD at spacings of, for example, 50 cm, preferably 5 cm, for preference 5
mm. The warping of the guide rail FS can thus be detected in incremental steps
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U& ()-zF"10% ang digitalised as absolute positions over the length of the guide rail FS. Non-
rectilinearities of the guide rail FS can thus be localised very precisely as length
positions. Many possibilities of variation in the form of recordal of the image data
BD or travel data WD are freely available to the expert with knowledge of the
present invention.

Fig. 4 shows a schematic diagram of the detection, transmission and evaluation of image
data BD or travel data WD. Image data BD ascertained by the light detector LD are
passed on to an evaluating unit AE and travel data WD ascertained by the travel pick-up
are passed on to the evaluating unit AE. This transmission c:an be carried out in numerous
modes and manners, for example by signal cable, or cordlessly, or by transport of image

. data BD or travel data WD stored on a storage medium, etc. The evaluating unit AE is
advantageously a commercially available computer with a central computing unit, at least
one memory and communication interfaces, etc.

The change D in the spacing between guide rail FS and reference axis AA' is computed in
locally resolved manner in the evaluating unit AE starting from these image data BD or
travel data WD. Standard software can be used for that purpose. The result E of this
calculation can be further processed as result data ED, for example stored, or graphically
represented. Fig. 3 shows a resulting exemplary diagram of the change D in the spacing
between the guide rail FS and the reference axis AA' in local resolution over the length L
of a guide rail FS. For example, the change D for a length L of 5 m amounts to around 0.5
mm. In addition, the permissible deviation in rectilinearity is filed in the evaluating unit AE,
. which enables an automatic selection of guide rails with respect to rectilinearity. '

It is provided in that case to preset a maximum permissible warping or a freely settable
permissible warping. The change D in the spacing between the reference axis AA' and the
guide rail FS can be computed as permissible (YES) or impermissible (NO) for each point
of the guide rail FS on the basis of such a permissible warping. The obtained relative
deviations are made available to the engineer who thereby gains information about local
non-rectilinearities of the guide rail FS and in which direction and by which amount the
guide rail FS has to be straightened so that the guide rail FS corresponds with the selected
permissible warping. With advantage the guide rail FS is straightened only when the result
E exceeds the permissible warping. It is thus achieved that on the one hand the guide rail
FS only has to be reprocessed as accurately as necessary and costly reprocessing time is
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saved and on the other hand no vibrations, which impair travel comfort, are transmitted

from the guide rail FS to the lift cage.

Local non-rectilinearities of the guide rail FS are straightened by the engineer, for example
in accordance with a correction protocol in a reprocessing unit NB on the basis of the
result E with result data ED. The result data allow accurate diagrams as well as concrete
straightening proposals, so that the engineer can reprocess the guide rail FS precisely and
quickly. This reprocessing can in turn be checked by the device for determining the
rectilinearity. It is also possible to indicate the correction or the result of the correction "on
line", i.e. in real time, for example on a monitor M. In the er;wbodiment according to Fig. 4
the monitor M is part of a portable computer, for example a hand-held computer, which

. obtains result data ED, for example, by way of sighal cable, or, for example, cordlessly 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 significantly increased.
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Reference symbol list

AAI
AE
A1, A2

R1, R2, R3, R4, R5
R10, R11
® s
SF
sz
WA
WD
WK
WKJ

reference axis
evaluating unit
supports
diffusing disc
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change in spacing between reference axis and guide rail

spacing between light detector and guide rail

spacing between light source and guide rail

result

result data

guide surface
guide rail
gravitational force
length

light detector
light source
reprocessing unit
photo apparatus
photoarray

slide

rollers

screws

carriage

face
measurement opening
travel pick-up
travel data

angle member

adjusting means
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1. Method of determining the rectilinearity of the guide rails (FS) of a lift for persons or
goods, in which a guide rail (FS) is oriented substantially parallelly to a reference axis
(AA"), at least one light beam is emitted along the reference axis (AA") by a light source
(LQ), the light beam is detected by a light detector (LD), wherein the light source (LQ) or
the light detector (LD) is displaced on the guide rail, and warping of the guide rail (FS) is
detected as a change (D) in the spacing between the guide rail (FS) and the reference axis

(AA").
2. _Method according to claim 1, characterised in that the light beam is emitted by the
‘ light source (LQ) at a constant spacing (da) from the guide rail (FS) and in the case of

non-warpage of the guide rail (FS) is detected at constant spacing (dip) from the guide rail
(FS) by the light detector (LD).

3. Method according to claim 1 or 2, characterised in that the change (D) in the
spacing between the guide rail (FS) and the reference axis (AA') is detected by the light
detector (LD) as image data (BD) per unit of length and unit of time and/or that a length
position of the change (D), which is detected on the guide rail (FS), in the spacing between
the guide rail (FS) and the reference axis (AA') is recorded as travel data (WD).

4, Method according to one of claims 1 to 3, characterised in that image data (BD),
which are detected by the light detector (LD), and travel data (WD) are passed on to an
. evaluating unit (AE).

5. Method according to claim 4, characterised in that in the evaluating unit (AE) the
change (D), which is based on the image data (BD) and travel data (WD), in the spacing
between the guide rail (FS) and the reference axis (AA') is calculated as a result (E) with
result data (ED) and is identified as a local non-rectilinearity of the guide rail (FS).

6. Method according to claim 5, characterised in that the local non-rectilinearity of the
guide rail (FS) is straightened in a reprocessing unit (NB) on the basis of the result (E) with
the result data (ED).

7. Device for determining the rectilinearity of guide rails (FS) of a lift for persons or
goods, comprising at least one support (A1, A2) for placing the guide rail (FS) substantially
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8. Device according to claim 7, characterised in that the light source (LQ) is rigidly
mounted on the guide rail (FS) and that the light detector (LD) is movably arranged on the
guide rail (FS).

9. Device according to one of claims 7 and 8, characterised in that the light detector
' (LD) is a diffusing disc (BS) and a downstream photo apparatus (PA) or that the light
detector (LD) is a photoarray (PY).

10. Device according to one of claims 7 to 9, characterised in that a travel pick-up (WA)
records the length position of the change (D), which is detected on the guide rail (FS), in
the spacing between the guide rail (FS) and the reference axis (AA') as travel data (WD).



