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WD 2010/ 018298PCT/ FI 2009/ 000062 ARRANGEMENT AND METHOD
FOR DETERM NI NG THE POSI TI ON OF AN ELEVATOR CAR The

wonvenisws relates to an arrangenent and a net ped/E09/000062

determining the position oftan elevator car. 5 The
position of the elevator car in the el evator hoi stway
is conventionally determned with a nagnetic switch
fixed to the elevator car. In this case pernanent

ARRANGEMENYT AND METHOD'FOR PETERMINING THE POSITION OF AN

E%tﬁ*ﬁé&f?s v Lnﬁﬁgaétfqﬂf SPSCEZ”eAEZJS.eng to

iiRplief %ﬁgt‘% %@i&érﬁé@tﬁéb & ufBineR 1o, détermining the

tﬁ@g,ti@hqy@p@;qu@r@agnges its state vvhen t he magnetic
switch is taken into the proxinmity of a pernanent

gnet fitted in the el evator hoistway. The nechani cal

'Jm Resition ehéhergjReatoe car; e fiheiRlgvaier hoipiways ig rronventionally

feRrfindd R 'd Haghetid SuflchY A 6he "EvIBE e O3 Hhis case

evat or car ifve to a kn erence

jpermtnent tiagnetsearat dispbsed imalye alewaton sstem oméhe floor levels as

G623 Shinsrentgos 8y inevplenalor Roistwal SBera,Racl Bages. According
% tRE @%I@Pﬁﬁé] Iecbf Qiﬁbﬁgt?etenmnjétlSn ”ﬁ@ﬁi&&@htca! contact of the

contacts o netl hes are unre i ab
wagneticswitoh fixed tqaéne eim@tqra@gechmgasr@ state twhen the magnetic

AR % oA P 308 Brbfmiet AR Hodhd gt iy e clevator

dbstwagnt i oned problenms as well as the probl ens

di scl osed in the description of the invention bel ow. .
Therefore the invention presen{s a. determ nation of

The mssnanisal sentart of,ae dnaanetic; sitgh dass,BPkexBIesgHihe explici
gﬁgitiﬁgfmltr?é eerﬁ(cbr At Hor ik T ason e éléﬁétﬁ%é‘iﬁrﬂhst drive to a known
ccording to the invention or determning the

peferericerpaint larthe ledanaatar h@atwamaftereloelng\the poshiongnfoayation. This

st SR 5p Frng Rt (e SSvAa ten ublbe pevorppr g ater

205 é|@¢§tn¢|ty/@§tgg§n for determ ning the position of an
el evator car 1 n the elevator hoistway is characterl zed

by what is disclosed én the characterizatio

of
ing Meshanigel coptacis1e) Magsliecwitg §VEOG'OE%’?% vibration or an
ﬁﬁ?ﬁ&ﬁ‘nﬁ? Erﬁfhﬂ% SRy Q?ﬁ’tﬁcf QGrid e ‘;’iﬁi&%l eﬁnfca‘&fs also oxidize
ermning the position o ar’mwng object 1Is
elaallyacten zed by what is disclosed in the
characterization part of claim 10. The position

e hirbb$é ghfremzefife & ot SotfmpBionsd BiPiglya%s wellas
e brolslemisSEHSE1686H irn thd BeScridtinaét thid Ivehtioh Baldw.OTherefore the
claim1ll. O her enbodinents of the invention are

inendiencpreseatshg dgtaminatignsefl theegosiionnef Hhenejevator car that is

. | %&Fh%"oﬁgmdl Pﬁ%ﬁgrtﬁgn p‘Bpgktmants are al so di scussed

25

scrlp Ve seet Fon 6 he present application.
The inventive content of the application can also be
d'eibl aeangirhéat acddrdinghtanthieninVeation dondemrmim'ng dHe position of an

| ow. The invenptiye caqntent, al.sq consi st .of |, \
Slton F dn ha VAl JimPRY, s Eapeariarizen By Wikat 1S disclosed in the.
'cﬂ‘éfdb‘éé%ti Qﬂséidﬁléﬁﬁrom ermdtidd élfco?dﬁﬁ{;eﬁ)stri&‘?tn%ntlon for

It s asks or e point of view of
aimmrm::alggs thﬂ peslmgorofesamfelemtant caredn athe esledator nhoistway is

EParar R by At e BShiGS4d DM RraRRaAGn) e &7 airy 6. The

of separate inventive concepts
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15 The arrangenent according to the invention for
determ ning the position of an elevator car in the

wElgy/aisags hoi stway conprises: a measuring apparct/ERI02/600062

fitted in connection with the el evator car, which
measuri ng apparatus is arranged to form an

el ectromagneti c radi o-frequency neasuring signal, for
determining the position of the elevator car; and al so
a position identifier fitted in a selected 20 | ocation

inrel ation to the .el evator hoi stway, which position

hﬂ%ﬂ% 'nB &ra%%ﬁﬂ n%?o gPeehtioN ﬂﬂ"-‘dété!ﬁhiYurigOth@bbﬂtlon ofa

electro netic nmeasuring s
ahmmglbbmct csodnmactergeﬁdnssnmat is dscblsﬁdnedhg lﬂh@eacteﬂzatwﬂ part

9? sfaﬁﬁe”l,pt g%&%ﬁhﬁg 555595 mgls‘tﬂvtbﬁéﬁ W&for determining the

BBQI‘EBH' 80 4 an\hﬁg' BBRet |i§NcharaciiizetdTbyi Adat 18 disclosed in the
osition el'evator car in the el evator

bbaaot@rgzatlan npad uef @gauapaar Dthert embodisens apb i vinyention are

e el evaton. ¢ 0 c
EPEE R by et i hsed L LobRE Heblls: Spre inventive
ﬁeﬁiﬁﬁtﬂrﬁeﬁiseaté catBg ndibtusgealdiire- theedemﬂmlvaeaecuomg)f the present
gnal, for determning the E?smlon f the elev
[

anpicatiopo<The JAvVeRM iqoriant §f rihe: aapiGation RBC Al be defined
ldﬁfe?%htgpt% et él?fl‘né ?Jré&%té& rTH@'lﬁ&dﬁtWe édiftent may also

pPoOsSI dent ler '1s arranged to connect

podsnst of séyerabseparaté imantions pespecially if the invention is cons:dered

T i, O o8 expspesians o DRPgIt syt {ARkcSt TG (oS it gf view of

ﬁavsﬁt%besdorpe&tégoﬁeé loFrativantddes BBRRRVEHNt wsam*euaome of the
via thé aforenenti oned neasuring Si gnal The rreasurl

aﬂp&u@smntamedemethm claies DrloWHRAY PersurerBucys, frag the’ point of
nventi on conprises: an

g%ﬁ"& ?%%a&}% bﬂ%{)éng?'ﬁ%epr% a nmechanical fixing

interface to the noving .object; an output for the

rmel arramgemétr arextordtmgofo tHeenmremtmlg fo:bpeteu'm!mngnhe lpqs:tnon of an

fixed to e tusfrarre as_wel
elely et 1he elar g RGPl camBERes ™ miRskriBd dppatlls fited in
%bhﬁé'étforpﬁﬁthdihea etév@ftﬁ‘“haﬁ %h@ﬁnﬁ@éb&ﬂn%%ﬁﬂa?amet ignaganged to
also a controller connected to the 10 transmitter.

T¢rm anrelaciromegnetic sadiptfrequansy yeeasiing sigaal, Jot determining the

g‘gfﬁﬁggegﬂh%f%gvgﬁrégﬁ aag'@g t0u§ sgtgﬁl ﬁ’dﬁft{hf‘bt’?ﬁtteﬁhﬁ a selected

fhd=giohiintelationy ehe @levmdh:b:b’avdw mwudmpeamanoﬂemtif‘&ar is arranged
circuit boardls arrangﬁ%éetoforma Iectro

rt%GPBDWtéaQ%‘PW ot riggernegtaned gleclromagngy Cﬁﬂ?ﬁ%ﬁrmg signal,
p%g? Gl %Bnﬂéétﬁ‘? {PBen@ af feFRHRERNISE patteen @PHIRS measuring

erm ni
apparatus via the aforementioned measuring signal.

In the method according to the invention for determining the position of an

elevator car in the elevator hoistway: a measuring apparatus that moves along |
with the elevator car is fitted in connection with the elevator car; the measuring
apparatus is arranged to form an eiecfromagnetic radio-frequency measuring
signal, for determining the position of the elevator car; a position identifier is
fitted in a selected location in relation to the elevator hoistway; the position

identifier is arranged to connect inductively to the aforementioned



10

15

20

25

15 position of the noving object. The position
identifier according to the invention for determ ning

Wdﬂﬁ dstl on of a noving object conprises an

un| also a fixing inteyface for fixing tﬁgl‘: 009/000062
p03|t|on identifier inrelation to the path of

nmovenent of the object. The position identifier is

fitted to be fixed for aligning the antenna of the

RFID unit such that 20 the antenna connects

i nductively to the radio-frequency nmeasuring signal

Rl oA, skl Wt b i clng *to send a

HeRHniRie ;eaﬂfset B&ttér?n' iooﬂ‘han %é’é%ﬁlﬂg %raﬁﬁoﬁﬁ ®leh8forementioned

I's achiev Si nce e posit entifier is
preasuting signadepar at e electricity supply for the
25position identifier is needed. In this case the

iﬁ? ﬁg%ﬁghﬁ& %@érg Lﬁg??re %;éxeers'rf H{p'gtn fp%sft@% of a moving object

36441 26 BifeT /ety Gopiirites: edrevapmirat®y fimie,b@omprising a

returned by driving the elevator car into connection
mechanical fieinge tterface trothel mawing jobject; anwautpyt Jagdhe position

agtgrgrrﬂ(}ldﬁgoff tA& rﬁ&ﬁn&% iédéoé‘ c%w% B6afd f?)%’eébt @{e th%aéﬁparatug frame, as

I'ng to prior 'oes not need

| Bell msdittedbto trieec:nm.&blkeandt af Iobpearmama farmecblemthé icereyit board; a
frggﬂ% Ir?tgaltqlnlg%flqﬁ Itl,réeelgggg@ertl%;\anr]] 2 Og, %:];ntgglﬁr onnected to the

traRSAHRY. THE Rirchit Do2rd id FRBd td VY CohRictE@ TP thé Afovihg object via

| east two RFID units, the identifications of .these Can
the apparatusdframecsidch thatethe surfaglei ehtheagiecuithboargnisi egsentially in

B REARAR A5G o RS 2l Yapé Bl Boara is amanged

- @efRman @!bdttdm@gdxetudouacﬂ&lﬁ@qaaucy md&mngvggﬁéu i éets@nﬂally the

produced by a pernmanently gneti zed mar

perpepdisuiarodirestiosy rﬁ%tﬁ‘@n"l%lﬁ-mwtt%l Eh%é%%e%ﬂ sf@" @@termmmg the
annels, fromthe RFID unit and

ﬁggtﬁéﬂhgﬁ‘%emiﬁgn%ywn&gnetl zed mar ki ng piece, by

‘means of the neasuring apparatus according to the:

The position. identifiarmcoordingdd tbeawergwnﬁbr wletérmining the posmon of .

‘ % glbcg\ﬁ% ggjetcﬁ1 gSmpﬁ%gm | oﬂgm Iunlt e:ndoI al1ss 21 xqu inteiface for fixing the

- position identifier in relation to the path of movement of the object. The position

identifier is fitted to be fixed for aligning the antenna of the RFID unit such that
the antenna connects inductively fo the radio-frequency measuring signal
formed in an essentially perpendicular direction to the movement of the object.

With the invention at least one of the following advantages, among others, is

achieved:

Since the position identifier is passive, no separéte electricity supply for the
position identifier is needed. In this case the position identifier is easy to fit into

the arrangement according to the invention.

The position identifier is fitted to determine the explicit position of the elevator

car. In this case, e.g. after an electricity outage the position information of the
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exanpl es of its enbodinents with reference to the
attached draw ngs, wherein Fig. lpresents an el evator

W(fi’(ﬁ&/@{gzbsmo whi ch an arrangenment according to é’f‘@n 09,000062

Invention is fitted Fig. 2pyesents the structure 0
pul se pattern according to the invention 20 Fig.
3presents an inductive connection of a measuring
apparatus and a position identifier Fig. 4presents an
arrangenent according to the invention for determning
the position of the floor |evel of the elevator WO

B S e o BT ) PeE g

hédrekt wndapmntmer ofn Wificie! a6t ekarehingrifor ther pssitiés of the

a second arrangenment according to the invention for
elevaloricar agcemding fowrigr asbdoes pat oeed frbeperigrdedear 5
Fig. 8presents a structure of the measuring apparatus

8§ CPedh8%f d NehddR¥EA 'bP'the position identifier, the reliability of the

determination of the identification of the position identifier can be improved.

When the position identifier comprises at least two RFID units, the
identifications of these can be compared to each other, in which case the

condition of the position identifier can be monitored.

The position information of the elevator car can be determined Iineariy by
measuring the magnetic field produced by a permanently-magnetized marking

' piece. The position information can in this case also be determined with two

channels; from the RFID unit and from the permanently-magnetized marking
piece, by means of the measuring apparatus according to the invention.

Presentation of drawings

In the following, the invention will be described in more detail by the aid of a few
examples of its embodiments with reference to the attached drawings, wherein

Fig. 1 presents an elevator system into. which an arrangement according

to the invention is fitted
Fig. 2 presents the structure of a pulse pattern according to the invention

Fig. 3 presents an inductive connection of a measuring apparatus and a

position identifier

Fig. 4 ~ presents an arrangement according to the invention for determining

the position of the floor level of the elevator

Fig. 5 presents an arrangement according to the invention for determining
the terminal floor and aiso the end limits of the elevator hoistway
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Enbodi nents Fig. 1 presents an el evator system in
whi ch the elevator car 1 is noved in the el evator

2 in a manner that is, initself, pr
(?%hﬁkﬁﬁ%ator motor 27 10 noyes the el evat or Cg@fqﬁb&mmmmz
the el evator hoistway 2 essentially in the vertica
direction between floor levels 25 via the el evator
ropes (not shown in the figure). A frequency converter
26 regul ates the novenent of the elevator notor 27 by
adj usting the power supply between the electricity
network 28 and the el evator notor. Adjustnent of the

PRLETE, . Bloddhs e ShafGlmBhf, BRSGIEIE b0 Bhchton for

control | eﬁei’&m;ﬁiﬁg&hé fifganpesition eftHesSelegator Eépm the
floor levels 25 as well as to car calls sent fromthe

eIevator car and transmitted by the controller 30 of
Fige 7el evaPieseids . a yReondr angagement caeoiding te theeinvention for

- nvent on g st T bASSSH el Ber 1 evat o

car 1 int tor to the

el evator system 20 according to Fig. 1. A neasuring

Bigpd at us peesents iaxstiuctore of ke theasuringhapparatus Bccordi ing to the
-t he el evatore@gar 1 with fixing neans 31. The neasuring
appar at us iy r| ses a |loop antenna, which is aligned

such that the direction of the el ectronmagnetic
Eashedini@stgency neasuring signal 5 of the antenna is:
essentially at right angles with respect to the

direction of novenent of the 25 el evator car

E&|1t Pfﬁﬁ*ef’ﬁﬁsﬁﬂ |q=lqe\@tgr aysiea, i which the glevatar&gr 1 is moved in the
ReAtdrdibis t\g@xr z[{é? tﬁgﬁseinei}’s'étlfo QHBP Lt YR e?eva-wremotor 27
p03| t1on 1 dent ers gui d

are e to the

mnvies(hhet e!ematbrg:arel) irtha Iehevatm\/!amstwaya? essentlall},em then vertical -

3‘5&%} SRR 190 JoNs G500 e SleugiRrores (nat sowningthe figure)

rﬂi@r é’ém@r&r 2B rddifatbs QRé n@évérh@nted:ﬁh@t @Iévét%f niotor 27 by

|s S|tuated at the floor level 25, in which case

adinsting fbe powar supplyzbeimeenibeglscirictiy nebuerk 28 élﬂd4h9 elevator
GRGE SRR Rt Bt Bl SRy 48" 8 AR Rfation o
tHeeelevaidriteaffic deadnshwith the efevhtm contilotier 20exela fesponse to calls

3P0 R G BROTcIeEIR<2R BRGWEN GRlD S GHIBeRPTS T dhe elevator car
JR& anshtéR B 1R Hﬁnﬁonér eBPtf.btélé\FétbfiééF ifier 4

i

connects I nducttve tot orenent i oned

el ectromagnetic measuring signal 5. After connecting,

Qn@ pagngeroant decardingeto &@nﬁserailomf@rdﬁtaminmﬂ the position of the

Rpfioer odnah enBRnaly"BoBRER 2 5,1, T 08, pleygtor system

aammwﬁn Figl ndAvheaarineesp pehetucsos id fixdl indestiridetien with the roof
in question on the basis of t he pul se F‘attern 6. The

pbdhnei slevelnss caet e it diings raean%y%*u enfmemasuring apparatus 3
gﬁ%V.%eva % 388 Qﬁtléﬁn% (HicH d&%fyﬂ%dfg ey Qh%. grﬁéhrzfég:;ion of the

onwar e con
btt&:tn@lmagﬁenc aadnot-foeqdwmwl emeasunngarmgnbl e 99, tred oagenna is
t he t[ veI [ ng cabl e or a w rehez‘i‘ dat a t ansf er
@ﬁa?m@ y g jahi aﬁﬂ@em aspest te dhe mqt'enn@ mevement of the

% cérhibfgﬁ@urdegafé’rgp@ra% ed zﬂ“%lé&%d%ééﬁdrg,”m relation to

entifrer resent s se patter
trm gisyator rtcmiwaqsz tTrtmposihon uderetlf ers 4 are e.g. fixed to the guide rail

(not in figure) Qf the elevator car in connection with the floor levels 25 with a
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In Fig. 3 the neasuring apparatus 3 is disposed in the
i mredi ate proximty of the position identifier 4. A

I gh-frequency excitation signal 34 is suppli '
W&%"gg"f’{sﬁf‘smtter 20 to the | pop antenna 19 of f@ﬁb@mooosz

nmeasuri ng apparatus 3. The 20 | oop antenna forns an

el ectromagneti c radi o-frequency neasuring signal 5 in
response to the excitation signal. Wen the antenna of
the position identifier 4 is situated at an
essentially shorter distance fromthe |oop ant enna of

HOBRNG TN, dRales SO Af difia Tofiné OG5 ey Rlevator car 1 is
él éd bk Hle ﬁogln%géf by %ywﬁﬁﬂ%%sﬁhb%bgﬁmng apparatus 3 and the

rementi one mea'sur i ng signa
mmm iderttifief 4t d:mrespoading)to th&aﬂbmelwehal;e situated opposite each

S T RO 0 0, e e o o
W'Iéue‘l‘slsa%ﬁuéﬂéﬂ Mt BN dmptedidR ??%ﬁl@\r}\gf deet idiédtrordagnetic

IS 1IN this case at npst appr ox. . . .
meaewmg;awatﬁﬁme@@ydbecaeawrmmamm 3, thetpgsition identifier

A9FteO8 IETANEN e PRt meBlio R cRob Rl pdsslifly sional

5 eAMWrﬁ#cﬁﬁ?' thespdsiiign fdentifienséendse detmnﬁmem pulse pattern 6 to
electricit the mcrocircuit 32 W a rectjfyin

thei my@sum gRparatys: 3 Mia tbﬁa%f@é%mﬁﬂ%on%mﬁf%mt ﬂsﬂa' 5. The
I?I)é%bhﬁltl% QBgéﬁﬁﬂf bgﬁ&q{ﬁ@hﬁ@@ the ﬁHgl?lﬁé ‘?{idntﬁ" ief Qriﬁq:glé%ﬁon on the

nmeasur i ange oad |ng occurs
bysis mﬁthe) bhisag)atleen 6 dhei msjtiorsﬂ\usTd&termmedos sonweyast from the

21 of .th t h
asiriap 2ePaim AdtstR AR obkefien 56 of e Srinissar dhd onwards
fﬂbrﬁrﬂfé &mwle’ﬁ?ofqhar@@ﬁaﬁohQ;drqaothegelef:atbh%oms-@uéralzgoalong the -
si gnal in a controlled manner farmng the

tpawel@gnc:@bieerardefg oinwirrlessk datattransfen ghannes dﬂ Me,resents the

GBS B9k, B, 1R o RGBS SBH5HE 2 st e posiion

idewtiién 211Fig.Th presdntetheapuise pafiers 6iforrsed by therpdsitianddentifier.
conprises an individualized identlflcatlon 7 for the

Poior o the: Measuring apeafAtus; b RupPPETY it Tiieile proximity of
PlRepESHE %Q{tlfbh‘i 'ﬁdﬁiﬂh-frbé@éhé}n exM&ﬁrdmas@ﬁalpmllé isepplied with

I dentifier i s individualized by nmeans of
trwetnansmmuzshto §he jaqpeantenng 38|afdhedneasuingapparatus 3. The

BB SobHE <5 BUB AR 1Rl TR pAR Bl g 5

fedpBhié ite theaxcitation signal Wviren thecantetnagof theppasition kleatifier 4 is
arran&errent according to the invention f E’ et erm ni ng
s@t i@ %ﬁeﬁt*ﬂ“yo&hoftgveqhsﬁaﬁ‘cﬁnfrgfrb\ﬁg?o opy gnigpna of the

H%agnﬁnﬁ édébaafréfﬁg 3“1?1 dﬂh%gwgg tt?%ffth.guﬁfeakaﬁngt] signal 5, the
measur ppar at us onnect| on Wt

ahwmaaourf tharposition ldentlf ier 4 mducttvely connects to the aforementloned '
measuring -signal 5. In one embodiment of the invention the frequency of the

electromagnetic measuring signal 5 is 13.56 MHz. The distance between the

loop antenna 19 of the measuring apparétus and the antenna of the position

identifier 4 is in this case at most approx. 30 mm.

The position identifier 4 comprises a microcircuit 32, which receives its

operating eiectricity' from the measuring signal 5 during the inductive
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noves in the direction of the arrow past the position
identifier 4 fitted into the el evator hoi stway. Wen

antenna 19 of the neasuring apparatu
W&a%bﬁwb@gpsf rom above into the,inmedi ate proxim ?9%@P0?%%00062

position identifier 4, the bpper 9 of the two RFID
units of the position identifier connects inductively
to 25 the el ectronagnetic neasuring signal 5 forned by
the | oop antenna 19 of the neasuring apparatus. The
measuri ng-apparatus 3 identifies the position

|dent|f|e means, of the identifjcatiqn of the
gennectipp. Irh is case thrdneaswing ﬁ'@"éLéaﬂ*’Q ng%arf@&PQE‘%? §'9“a' in

ﬂ'l@aéntghﬁas\ﬁ%ét sitfotl idBARAEY. WhidH r L?sd'%% %@e frb@ﬁﬂed into the

e measuring’ appar at
opemnating d eldéatridty tdfe thié rmidrocincuwit 32hewith r awredtiiging brldge The

BToRE 6 cRRRGSS NS iSiding 5 4ng exciatar Rigneh 8 theinductively
éoltctéd prédsuting fs@ﬁﬁ 3 OFIRS cﬁ’ﬂl% iHiHe %adm@@c@lir%ttﬁyn@&trollmg

in the direction of the novenen the el evator car
thet transisten 3REN® migracenyroller 21 of b‘a MeasHring pparatus detects the

%ﬁﬁ%ﬁo@gfrﬁag ﬁﬂ%@ﬁ%”ﬁ ﬂf&% 8%' %Eﬁ?l ﬁgba 35! II'fuﬁ-%mc?ocrrcmt 32

ehanpisothel IDatling etithenexcitationssigmalvay Bhatdmtﬁallﬁﬂaﬁannagformmg
apparatus 3 sinultanequsly registers

thee RUlse Pattesh &freas ﬁr%éhapsé¢lt¢t'0&n§lgn% 4@ thie measuring
%igd H.{?;' . Fig. 5 presents a correspondi ng arrangenent .

8 ermning the lowernost floor as well as the
final limts of the el evator hoistway. Wen the
[niga2upresghtsatheastasatureschone \petdse pattem @iaceotding tofthe lirvention.

row.,at th tion identifie rre ondi ng to
T8 BB, hABRRY R b O 1oFRbL Ml bR oA, Y, iavidualized
|H@ﬁt|ﬁda‘tib¢1d7 d6€ tidl bbsitibA Bt d@tét’mihfnd:lttﬂa phsitibn identifier,
second position identifier 4 of the sa

and alsp Wansdiately fglb%wmgothis acheckswp & of mm&r%lf igalien. When a

O {1 49Rp Pl R PIBBRYY oo BTG o i

sélad:tedhecatmrem refativn etheralevatdr hgistvey N par rexplitiDlacation in the
elevator'ﬁonstwg? %E)rresponding to the identifier can also be determined.

~ Fig. 4 presents an arrangement accbrding to the invention for determining the

position of a floor level in an elevator system. In the situation aécording to the
figure the measuring apparatus 3 fitted in connection with the elevator car
moves in the direction of the arrow past the position identifier 4 fitted into the
elevator hoistway. When the loep antenna 19 of the measuring apparatus 3
arrives from above into the immediate proximity of the position identifier 4, the
upper 9 of the two RFID units of the position identifier connects inductively to
the electromagnetic measuring signal 5 formed by the loop antenna 19 of the
measuring apparatus. The measuring apparatus 3 identifies the position
identifier by means of the identification of the RFID unit. In this case the
measuring apparatus 3 registérs that the elevator car has arrived at the known
floor zone 35. When the measuring apparatus 3 moves farther downwards in

the direction of the arrow, the measuring apparatus arrives in the floor zone 36
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15 position identifier 4 and the upper RFID unit 9 of
the lower position identifier 4" partly overlap each
ot her. The overlap between these zones 36, 37#,&)&7%%@00062

ij;qlg{gi(sg%}n_ dependent end |i ;E t. Wien it arrive
tt

di recti on-dependent end | he el evator car nust
change its direction upwards to | eave the end zone. If
the el evator car however continues its travel farther
downwards, the final limt is 20 reached. The fi nal
l[imt is determned in the zone 38 in which the

S B hsneaden, bbbt Rk S hE e Bhance i the
AP OPL OB 4 eldiool ol B RRED i .o s st
sach liyatcthe flobl izogea 3§ cB@nietarminedppy ribe aRFHD atnits. 9,. 9 partly
OS5 Sl B4 BLAEGHbab B B e Bl whicn e

ﬁe;a\érﬁl‘riﬁ{; he\;ﬁiéétﬁ%}/s pufbSoldly regRtsrsahe ideftifiat’in bheoth the

position identifiers Can be disposed in a
uppercs poddhadpwenh RFIDwnibe top part of the hoistway.
WO 2010/ 018298PCT1FI 2009/ 000062 9 apparatus 3 for

BRE ARt T, SRLBSDBNaRE AP Seft far, Sptermining, the lowermost
fll_?]@rlmé hﬁelsbé.&heifmag i;itrr_ti@dofc the hva_mn' hd}fitetwa:ud ?thhiﬁtﬁp mheasuring
e mar ki ng pi ece is of ma ic material in whi , :

SBAGEIE B BTGB e EclipRad g arow phyiBe RSO ddentifer 4
oo . . (Pl | _ _
Earrgé%dm tBQhEafdﬂ%}&(?étT dgore thé é;%bls"l"t:dip}é’?rtﬁé ﬂocF]rels registered

ext er gnetic e magnetic poles of the
accardingt tos theregrmdiment efiFig34. A3second pagitionoidestiter 4' of the

s G T S P G P
ARE havehfinti oF thBeelBi4tRf idap 'betiveBRVIBBENGSIRSN identifiers 4, 4' is set
el evator car. Five sensors 11 are fitted to t

Ha h
aiels that e anesa26.37 delerainest by &g lowet RE1D; wrib ) &, the upper

AbaTRURERRS Sy 1 SHRLREID A Y1 50 B e 4

arrives in roxi m
pariyeovstiap kachiadther. SEves overlap ledftweka tmeaswzoney 36, 37 forms a

SRBE ot 5l oot s BEoBERS Kbk dppondentenc

RinftRe efdelior Eir masnaingblitd QiFd&tich BSWas!tb8ae Heddid zone. If
35 to the magnetic field of the markKing piece in.

thel elevator icar bswener poatinuesnitsitraveldariber downyards, thyg inal limit is

BeERe i fhaldldn 7S ReCHFHNERTn 08 AP SHorWER e measuring

‘aPpAat@d sirhakanddisty Rigistehethesdantifigzitions of otinthe REID units 9,

mm The phase difference between the signals 35 in
B of the Ipweg Rosiantidentifier int lertpis-eastthe %PV@tﬁ_é cpgirpl 29 prevents
EERBR e of ol BIGRAIRG 480423 Sbfping spraretus

The digattantantes aisd preventspesiarting ofthe hen.el evat or car |
can be determ ned on the basis of the instantaneous '

val ueg of the sigpals e. g, With triganonetr.i

e fsermino frg fopmostdionk d the eletal s EiREY 41 plgo the upper
ShH2MAREEYF ME OGOt FosttioR- idePiifiesCRMMiSe disposed in a
magneti c areas are made in the marking piece 12 (as ,

seraspongding marg@rin the fop mré oftheeheistwalth nagneti c
area is 40mm X 30mm The areas are situated

EAEOE P ol A oG5B T B 1 Byt

ARéAY Bosifion @TIRE WikwsorcansHalk séRsons There fitted to the measuring
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t hi ckness of the marking piece is 8 nm Five Hal
sensors 11 are fitted to the neasuring apparatus 3
consecutively in the direction of novenent of the 3

WO3040/418398 car such that the di stances between W\BFD“OWO“OOG-"*

consecutive sensors are

2010/ 018298PCT1F12009/ 000062 10 24mm 36mm 36nmm

24mm respectively, starting fromthe edgenost. In

Fig. 7 the Hall sensors 11 are disposed next to the

mar ki ng piece 12 for the sake of clarity. Fig. 7 also
presents the signals 35 of the aforenmentioned Hal

apparetus whelort measuingr thg axeenalt mawa’a@véﬁglq;a& pefmanently-

ARG P i fink s 2 e U ABH AR e ck) 08 31 b, posivon

identifiert dA0ePhs malrking plecehd2s iyl magnetit nriakérfal cias vhich two
the accuracy of the |inear,_position inproves

eRNsacutive magngtia ateasol i 137have:beanenade Dyagiuing the marking
GEEESIntd égﬁo\g%rf | BPhEC etlcFﬁ Id, 899%000%&'@ poles of the

COI’]StrUCtI a neasuri ng para

: d:dnsemtlvenmagmeim aldas nra,asa'r areg nw;ctaatcaibesot:opmsmedlran:tlons to

t us ramal whi ch conprises a canlcl . .
e B6 dndensts, ees: 1, “Phars aenota pldp Helemined distance
fT&ﬁ BBty %th&glrﬁmﬁé‘rtﬂfééﬁoﬁ%mfdo%&em d?%uéle%tcfr%art Mve Hall
nmeasuring data. A circuit board 18 is fixed t
sgnsaraddsrefited todhe meaauc:ugappagatusrajmaacunseiyun theidirection

?fﬁbgrs%&%nh?{@ SORET caf ihad Ing RigaBLbY abeaPdlidves i the

t)ﬁldfCtHeathIrﬁgOmbbé aR, ftaenblaft $@esoréM £nefaihed méasurlng
transmtter 20 connected to an antenna i s. also fixed

apparatusciregistar Boshangasinadne magaetienfield Whenithe measuring

: étMBé}gtdss GV cﬁa%g fn ﬁ!li‘ﬁ?r[kfnrgagﬁ%étsécl@oHaﬂ—h?eqsor 11 forms a

ansmtter I'S cont al So t he exci
rogoetionzd sgrmbISSetb the triagnietiarfied of éhe |manke'q;jp|ebet|h relatlon to

PigcReskipn; Sgcorinco e 8- b THPrBRPaRUIY GdaNd ditween the
rﬁammggréé& 32 ldncPire ARt ddrRprd Ie/id tHid edst ChttrHSSlCé;ﬁﬁert 30mm,

- boar for measuring the external magnetic fiel
and mtmwawmetwenr@pmﬁxemoumm +htb myandhephase dlfference

TP pORRBL R i BIR L4 sk Y She ERRSHpt of the Hall

SdImors bBiridee tm cafoferfentioreeix aigplats 35 aré ses¥entially sinusoidal in
enmbodi ment . I's obvious to the person skilled.in the

- rglationter thpmps,lt,l% Abe dnstantangpus lippacgositon ok the elevator car can

t?é"’%i’érﬁﬁﬁéé oReHE bAEE o W%stﬁ%‘an{eﬁ@é vaRIES &tlﬂgrmgnais 35, e.g.

appli1cations are possi Ie Wt e scope of the
wrlivmgonmnetanmtnu}ammsned by the clainms present ed
bel ow.

Fig. 7 presents an improvement to the arrangement according to Fig. 6. Four
separate magnetic areas are made in the marking piece 12 (as seen from the
front). The size of each magnetic area is 40mm X 30mm. The areas are
situated consecutively in the direction of movement of the elevator car such that
the distance between the center points of consecutive areas is 48mm. The
thickness of the marking piece is 8 mm. Five Hall sensors 11 are fitted to the
measuring apparatus 3 consecutively in the direction of movement of the .

elevator car such that the distances between two consecutive sensors are
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WD 2010/ 018298PCT/ FI 2009/ 000062 11 It is obvious to
the person skilled in the art that the el evator system

to the invention can conprise a
W(@%{f}%gﬂg%l ght, or the elevgjor systemcan al SBCHE2009/000062

W thout a counterweight. It is also obvious to the

person skilled in the art that the nmeasuring apparatus

5 according to the invention can be fitted in a

selected location with relation to the el evator

hoi st way, in whi ch case the position identifier
vention can be fitt nect |

%ﬁcor o tg?rg, bgg]m resPegtively, a°§@'tl{1g Zrom ‘the %agemosP In Fig. 7
b Ffaﬂ%%ﬁsb%‘ﬁ'?%r@fdié eRPﬁégt‘ MhbdfﬂﬁFklﬁg ‘Ei‘ec.%“dztfbﬁthe sake of

nmeasuri ng appar atus 1I's Itte manner pr esent ed
clarith&FignVealso @reserits ithe isigrials t%«of Maf@wnentmmd Hall sensors

S skilled.in the rt hat
BeieB the neesiing Appertis S  Birves it Sharkih Biase, 12. The
ﬁis@é’sﬂbﬁée@é‘hnéaﬁ pesitibnte¥ thBeelevdter eheisatieteriined valthe basis of
In this case the neasuring apparatus accordi ng@to t he

the inatantaneaus halues pbdhe Bigiain b iI8G casedhe ageyracy of the,

fifisad é@%\fﬁgrﬁ@nﬁrﬁ%& g%fét?t{ﬂl Ay & ﬁw@jqovrﬁigﬁa gﬁ% %\ﬂghﬂ{ost magnetic areas |

okiHd marking bleeat2. that the neasuring apparatus
according to the invention can be fixed in connection

i o 5o S e R iRl 2,685 o

ﬁL\%}ﬁ%ﬁfTﬁaf 8As rsq abbaraw%bﬁfpmes% appatdtugifgne 15, which

Vious to the s ed person that nore position
caeprises & memmnml ffixing: growve 66tfﬁé fixing E’lﬁﬂ@Qﬁsuﬂﬁg apparatus.

IoBaPeRhorith SpbBiale BafitidnaR Wkl TTIBE e bgsuring data. A

ereit bbards aBeibyf)@‘d toh thee bppaitatus $ryamee ITBC #0 civeulhting lenductor is

th d of | -
KR G¥oithe IaUBRARIS B85 Ob e HEAISRTHIE ANe BrRIAIBIY o the edges

bP #ETNehit boNra2 WHEHD EReRERY/ f&%ﬂ@%r%%@za 180 eMtdfha 19. A

transmitter 20 connected to an antenna is also fixed to the circuit board, as well
as a controller 21, which is connected to the transmitter 20. The transmitter 20
is controlled and also the excitation signal 34 supplied by the transmitter is read,
both with the controller 21, for determining the position identifier 4. In one
embodiment of th.e invention Hall sensors 11 are additionally fitted to the circuit
board 18 for measuring the external magnetic field.

In one embodiment of the invention the means 11 for measuring the external

magnetic field comprise a magnetoresistive sensor.

The invention is described above by the aid of a few examples of its
embodiment. It is obvious to the person skilled in the art that the invention is not
limited to the embodiments described above, but that many other applications
are possible within the scope of the inventive concept defined by the claims

presented below.
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1. Arrangenent for determning the position of an
el evator car (1) in an el evator hoistway (2),

w&ib%/@ﬁ&fs” zed in that the ar r angenent corr_pri Sl\?ﬁpﬁﬂﬁ?%ﬁm’“&

neasuring apparatus (3) fitjed in connection

el evator car (1), which neasuring apparatus is

arranged to form an el ectromagneti c radi o-frequency

nmeasuring signal (5), for determ ning the position of

the el evator car a position identifier (4) fitted in a

sel ected location in relation to the 10 el evator

hoi st way (2) whi ch position identifier is arranged-to
i ctlvel t he fore oned ' .

ERCeows it ool it ofs A PRElne SRtoter system gpoording to

tPRNARSHHAICAP cofiFisa adé‘étﬂﬁtmméhp \Jr $5e RANVERSTsYsEmican also be

the measuring apparatus (3) via the aforementioned
witheutra eguntegmeigh{.5) 152. Arrangenent according to
claim1, characterized in that the pul se pattern (6)

Iﬁ g%,gﬁ%sggwéﬁg t(g élﬂ% %;é‘f{ﬁﬂ ggﬁ&a %’ Stlgé a?ilthag 'nfné%ur{n@ apparatus

actondingite rthemvmit;bnaﬁna)@ hited runselcted locativangtimslation to the
EﬁCCOI‘dI ng to any the cl ai ns,_above, characteri

yato HQ'S&UQH'P dvhlpla &8¢ the:pogition &ﬁ?&f 23 agcq@'ngeégt?'e invention
ééﬁ@b@ﬂt@d U 'cbﬁn(;&ﬁ?.e\)wth RS Ié?‘i‘%'},‘?‘lﬁf ﬁ‘ﬁsf/ g@%‘ P((:g‘airn@é\'gbgimnlng

direction o nmovenen
afether pmsmoln :dentiﬂarwgbﬂmnmmmingi apparatusnis fitted lie the manner

ch racterlzed in that nmeans (11) for
Rfﬁﬁ%ﬁ%dﬁa? 'Bﬂﬁ"g magnetic field are arranged in
t he neasuri ng apparat us (3), and in that the position

It G@H&ﬁlﬁéﬁbbﬁ;ﬁhs&@cﬂf@\i\gem skilhsd MBS tdry thaoiet emdtor system
mar ki ng pi ece ( i ch marking piece conprises

acegeding e tbena‘é%ndtqmﬁawﬁmrlse @pé%léhqmgnﬁﬁlyvatpﬁgar fitted into
tﬂg.]s(yn%%?e%%?&_rﬂ@wlhq W8%astine measuring apparatus according to

the invention can be fitted in connection with more than one elevator car fitted
into the same elevator hoistway.

It is additionally obvious to the person skilled in the art that the measuring
apparatus according to the invention can be fixed in connection with the
mechanics that moves along with the elevator car, such as in connection with .

the sling of the elevator car or e.g. the counterweight.

It is also obvious to the skilled person that more position identifiers can be fitted
to the end zone of the elevator hoistway in a corresponding manner, for
determining possible additional end limits. In this case the safety of the elevator
system can be further improved e.g. when the speed of the elevator car and/or
the movement area of the mechanical end buffer increases.
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magneti c pol es of which consecutive nmagnetic areas are

of opposite directions to each other, and which
woMs64bd Ve negnetic areas are arranged at a pCT/RI2009/000062

determ ned di stance fromeggh other in the direction

of novenment of the elevator car. 55. Arrangenent

according to claim4, characterized in that neans (11)

for

nmeasuri ng an external nmagnetic field are arranged

in the neasuring apparatus (3), and in that the
position identifier (4) conprises a

per manent | y- magneti zed marki ng pi ece (12), which
mar ki ng pi ece conprises four magnetic areas (13, 13")
fitted consecutively, the nagnetic poles of two of
whi ch consecutive magnetic areas are al ways of
oppCGLiAIMSIi rections to each other, and which
consecutive nmagnetic areas are arranged at a

7 e R T ol U5 484,41 0 o

det er gldvals HaistwaesRy,

| Harabterizel RVEHAhE arrahgbmem abmprises:

- el evator 15hoi stway 2 2), characterized in that a
measuring apparatus (3) that noves al ong wt
el evat or- c8rmegsuring @PHW@@&%&@GMW@W‘Q%@%W@Q dhgrelevator

car

1 3
arraErgZed 1 &% o(r1r)h 3"#%%@%%%% c;éf%ugéﬁ%ed fo form an

measuring slephaimddnetic oradhﬂrﬂ'eqaencyu rlgea;ﬁmrrgossignah (5), for

of the elevator .car ., a po

ntifier (4) is

fitted in &€ Eah?é’Eﬁ&'PBr&ﬂﬂeP VRISt 6 t he

el evator hoistway (2) the position identifier (4) is

arranged tg ;fdzénrtﬁr:rdehﬂﬁémr)r&bu ifh @& éér@ctaa%mtmoemon to the
el ectromagneti c neasuring Sig (5), .and al so

af ter connélavatey heisiway @)dé’ﬂ@ﬁ'ﬂn h@ﬂt'%I identifigr & ésr rarranged to
(6) to the 8§ﬁ§§éh{e tﬂgu ! attéls tl(r% a\fbr%ﬂfrérﬂloned electromagnetic

af or enent i

asurr ng ghal

2010/ OlSZQ&%ﬁuﬁh@OQBJrﬁDO(BQZ drid a!so after connecting to send a

20

25

determined pulse pattern (6) to the measuring apparatus (3) via
the aforementioned measuring signal (5)

. Arrangement according to claim 1, characterized in that the pulse

pattern (6) formed by the aforementioned position identifier (4) comprises
an identification (7} of the position identifier as well as a checksum (8).

. Arrangement according to any of the claims above, characterized in

that the position identifier (4) comprises at least two RFID units (9,9'),
the distance between which in the direction of the movement of the

elevator car is determined.

. Arrangement according to any of the claims above, characterized in

that means (11) for measuring an external magnetic field are arranged in
the measuring apparatus (3), and in that the position identifier (4)
comprisea a permanently-magnetized marking piece (12), which marking
piece comprises at least two consecutive magnetic areas (13,13’), the
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7. Method according to claim®6, characterized in that:
an identification (7) of the position identifier (4)

WO RORERE On Fabnt i trer o o O R poonee

of the identification is filfted as a part of the pul se
S5pattern (6) forned by the position identifier 8.

Met hod according to claim6 or 7, characterized in
that: - at least two RFID units (9,9") are fitted into
the position identifier the aforenentioned RFID units

are arranged at a determ ned di stance from each ot her .
i n t hBagnede: pAles #f whichrsorsesitiver magaelioareast ae ehopposite

9. Me ; j n - ol - . :
char alt SIS, & i, el wioH Torkeutl magnaio,arces are
ext er aganged radt a detemhidedr disfanceefiomoeadie otfesrsim theg direction of
apparatus (3 at . | east two adj acent

per ma ﬁ&éﬁﬁ’%‘??%&tq{é@ﬁeti c areas 15(13,13') are

made in the marking piece (12) such that the magnetic

polses Apfang@irRGt HcchRIME L ElafmefciraciiniZRPRPtH#t means (11) for
directions to each other the permanently-nmagnetized

mar ki Measugog an pxteral imageetia field imse arranged o dhei measuring

,ent kbbiands) 3l 81 4B ChOTGH RRERG; B Bmprses -

from peghamémtimagnetized marking piece (12), which marking piece
comprises four magnetic areas (13,13') fitted consecutively, the magnetic
poles of two of which consecutive magnétic areas are always of opposite
directions to each other, and which consecutive magnetic areas are
arranged at a determined distance from each other in the direction of
movement of the elevator car. o

6. Method for determining the position of. an elevator car (1) in an elevator °
hoistway (2), characterized in that:

- a measuring apparatus (3) that moves along with the elevator car
is fitted in connection with the elevator car (1) ‘

- the measuring apparatus (3) is arranged to form an
electromagnetic radio-frequency measuring signal (5), for
determining the position of the elevator car

- a position identifier (4) is fitted in a selected location in relation to
‘the elevator hoistway (2)

- the position identifier (4) is arranged to connect inductively to the

aforementioned electromagnetic measuring signal (5), and also

- after corinecting to send a determined pulse pattern (6) to the
measuring apparatus (3) via the aforementioned measuring signal

(5)
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in the direction of novenent of the elevator car WO
2010/ 018298PCT/ FI 2009/ 000062 15 an apparatus frane

w(g%g%m%gg@g ch conprises a nmechanical fixing integt@eBes000062

the noving object (1) an output (17) for the
position information of the noving object a circuit
board (18) fixed to the apparatus frane, and fitted to
the 5circuit board: a loop antenna (19) fornmed on the
circuit board a transmtter (20) connected to the
antenna a controller (21) connected to the
transmtter and in that the circuit board (18). is

vi o Mg ipd BeERHRRF IS fai? o BRareclefRk IR RBLTY: ()

(22) of the circuit board is essentially in the
di recti on ah identfivation (Ahdf the pdsition identifien(4)is Etied as a part of

(19) of the circuit board js arranged tq.form
el ect r omagiit@ PUISERAtER K&JGEHEQ tw&ﬂglgqs\?}@ryﬂgﬂﬁﬁer( 5)
in essentially the perpendicular direction to the

movement. of éH&k&éﬁP@%ﬂth% ClPéerﬂﬁTcﬁfiHh né fitledl 4@ @ poirt 60the pulse

of the noving ob{ ect . Position identifier (4)
for det er mpattarn (&)dopoed bydhe ppsiiionddemifiesbj ect (1),

characterized in that the position identifier.
co__r@_r Method according to claim 6 or 7, characterized in that:

- at least two RFID units (9,9') are fitted into the position identifier

- the aforementioned RFID units are arranged at a determined
distance from each other in the direction of the movement of the

elevator car
9. Method according to any of claims 6 — 8, characterized in that:

- means for measuring (11) the external magnetic field are fitted to

the measuring apparatus (3)

- at least two adjacent permanently-magnetized magnetic areas
(13,13) are made in the marking piece (12) such that the
-magnetic poles of adjacent magnetic areas are of opposite

directions to each other

- the permanently-magnetized marking piece (12) is fitted into the
‘position identifier (4) such that the aforementioned adjacent
magnetic areas (13,13") come to the set distance from each other

in the direction of movement of the elevator car

10.Measuring apparatus (3) for determining the position of a moving object
(1), characterized in that the measuring apparatus comprises: '



an RFIDunit (9,9') a fixing interface (23) for fixing
the position identifier in 20relation to the path of

v (2) of the object and in that the position
W%&W%r (4) is fitted tg.be fixed for aligRYHEZL$00062
antenna of the RFID unit (979" ) such that the antenna
connects inductively to the radi o-frequency neasuring

signal (5) fornmed in an essentially perpendicul ar
direction to the novenent of the object.

- an apparatus frame {15), which comprises a mechanical fixing
interface (16) to the moving object (1)

- an output (17) for the position information of the moving object

- a circuit board (18') fixed to the apparatus frame, and fitted to the
5 circuit board:

- aloop antenna (19) formed on the circuit board
; a transmitter (20) connected to the antenna
- a controller (21) connected to the transmitter -

and in that the circuit board (18) is fitted to be connected to the
10 moving object (1) via the apparatus frame (15) such that the Surface

(22) of the circuit board is essentially in the direction of movement,

and in that the loop antenna (19) of the circuit board is arranged to

form an electromaghetic radio-frequency measuring signal (5) in

essentially the perpendicular direction to the movement of the
15 - object, for determining the position of the moving object (1).

11.Position identifier (4) for determining the position of a moving object (1),
characterized in that the position identifier comprises:

- an RFID unit (9,9")

- a fixing interface (23) for fixing the position identifier in
20 relation to the path of movement (2) of the object

and in that the position identifier (4) is fitted to be fixed for aligning the
antenna of the RFID unit {9,9") such that the antenna connects
inductively to the radio-frequency measuring signal (5) formed in an
essentially perpendicular direction to the movement of the object.



