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ARRANGEMENT AND METHOD FOR DETERM NI NG THE POSI TI ON OF
AN ELEVATOR CAR The invention relates to an

wodoi@nmgessent and a net hod for determ ning the AEagiio9000062

of an elevator car. The pogition of the elevator car

in the elevator hoistway is conventionally determ ned

wth a magnetic switch fixed to the elevator car. In

this case permanent magnets are di sposed in the
ARRANGEMENTANDMETEOD FOR IDEFERMINING THEPOSITION OF AN

%ggmﬁ%hhe el evator hoi stway, anong other places.:
| the basic principle of position

£ e, BPtsy o B R0 GAeBF SRS Bt & Bpfining the

pheitiont bEafe@eterccegW tch is taken into the proximty
of a permanent magnet fitted in the el evator hoistway.

.The mechani cal contact of the nmagnetjc switch does
i"bﬁhﬁfg{zﬁ‘f

not .

Eherrasitiom o ethgl plavatqsosat 8tag) RoigtaY dsrconwgptionally
&é}?ﬁnfn%ﬁSWi}h.t Qenﬁﬁﬁ\éﬁé OfwitcH fXEd !t the CelbGatBr KW this case
reterence point | the el evator hoi st way after 0Sl1 ng
pérengenit magnets face migposed inlthe elgystonsystenar ohithg floor levels as
th osition of th | eyat or car, must be perforned .
wellaS & the o zong & thie BleyalRr igfewaynamabgraihet piREes. According
teCtHeaBAsSic PrinERIe &fi posiidnt BBRFmMiHRioRN ted indéHinical contact of the
vibration or an inpact may cause failure of the o
megoelia switeh fixed Harihe levalar aat shanges éxistateevlenithg magnetic

r . e j [ ' I .
SPEILARES Bl HECBIHERL o b ridhdf ¥ohiFased i e clovaor
kbistWagsed in the description of the invention bel ow.
Therefore the invention presents a determ nation of

he position of the elevator car that is nore reliaple . .
i SR coatact ol e mednetic SR ke AB SxBs g explict

ifidtFofl tAY VRS deP! FSIthRI 8B the ERvARF cht AusPlrivéto a known
el evator car in the elevator hoistway is characterized _
eferahee point i thel elewator hoistway: hfienlosingi thetpositiopantorpration. This

t():/lpg io sé'arc”]n% 13F tthheo8o§ﬁgﬁbfilh@elg9atgp gal.l H\YJ%PBJ& %%rifo%ed e.g. .after

an electricity outage.

The mechanical contacts of magnetic switches are unreliable; vibration or an
impact may cause failure of the contact, and mechanical contacts also oxidize

easily.

The purpose of the invention is to solve the aforementioned problems as well as
the problems disclosed in the description of the invention below. Therefore the
invention presents a determination of the position of the elevator car that is

more reliable and simpler than prior art.

The arrangement accordihg to the invention for determining the position of an
elevator car in the elevator hoistway is characterized by what is disclosed in the -
characterization part of claim 1. The method according to the invention for
determining the position of an elevator car in the elevator hoistway is
characterized by what is disclosed in the characterization part of claim 6. The
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determining the position of an elevator car in the
el evator hoistway is characterized by what is

wodios@bissd i n the characterization part of cl @awi2009/000062

Thenmeasuri ng apparatus accarding to the invention for
determ ning the position of a noving object is
characterized by what is disclosed in the
characterization part of claim 10. The position
identifier according to the invention for determ ning
the position of a noving object is characterized by

II»I&%_%uHﬁgi@bgaIéiﬁ@a &diﬁgetocthéri?ﬁ%rﬁfdn?fét' deterfihihg @he position of a

E
claim1 her enbodi nents o e invention are

oiexingcekiect isacharacliesized Hyovhal isstisclpsed irethe glaracterization part

B 8ol 105205 sl LERRTHREPRTAG Yo S ifendaficrcabffining the
positiomveital vsovindgt stijectofis tdharagtptizedit by rwieatnisaldisclésed in the
defined differently than in the clains present

. > d . .
gharaaterization marhtafy elaiBni &nOthey eamedisals of @P invention are
SRaratfrizeaP Bl 2lhal nl’ée'?ﬁ('jédP&%thﬁpﬁ%a&th?r | dlaib€ Some inventive
rnvention is’considered 1n the |ight of expressions or
empbdiméntsubre addes discussedh inh¢heoadescripfiveyisastion of the present

SR P i) VL PR BT e ot
gifrdRtlyPBLAWN TRY dMSinsUpRIsEhtt BeloWo MH MVBALIVE cBhterit @Yay also

of separate inventive concepts. The arrangenment )
eonsistddfrepvesalt separatecinveationss respeciathtiihiheginvaetion is considered

0si I i. I tQr.car .i i SL .
Boths: 18 sRAiselR & afBliot Bub o B THSHh B8 BBHF S view of
Adntades oF s guricsadf adhantages asmhidveg. dnpaisatase,i some of the
arranged to forman el ectromagnetic radi o-freqL%ency )
airibuies eoniaigeduin the claimsdhaiPyi Mgy the:sPeeifiupy fiamithe point of

v at i’ Al sition identifier fitted in
ggge?es%{pggﬁ%%\g%}ﬁg% (I%E]Cregf%gti on to the el evator
hoi st way, which position identifier is arranged to '
The mexatngentant taocotding do tthe imfentiomeior idetersnining the position of an

I [ [ Si I d f .
Se¥AicE PR YT O Seleron Maitdey o iseRod adtuly flparas fited i
EEATtibA It RRE adlevator Ear hwhadho hesEiringngpparaasi!is Agranged to
signal. In the nethod according to the invention for

feemcamelpatipmagnelicsadicfiegeensy eeasHring signal, fordedermining the

| @{)52%8& \?erf ttﬁ@i(ﬁé\‘/@ﬁf cg{;g]riﬁ& Widd% ?pgpégtigénﬁﬂ@tﬁt{@’ fica selected

eva car 1s A connecti on
Mcation rerethtivratootheceleyatioh doistwayrwhigh position identifier is arranged

to connect inductively to the aforementioned electromagnetic meaSuring signal,
and also after connecting to send a determined pulse pattern to the measuring

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 elecfromagnetic 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
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apparatus is arranged to forman el ectromagnetic
radi o-frequency neasuring signal, for determ ning the

wosidisess of the el evator car; a position i demgrfrennosnoes2

fitted in a selected locati3on in relation to the

el evator hoi stway; the position identifier is arranged
to connect inductively to the

af orenent i onedel ect romagneti ¢ nmeasuring signal; and

al so after connecting to send a determ ned pul se
pattern to the measuring apparatus via the

‘él@@ﬁ&ﬁ%@hbﬁé‘eﬁeﬁgaﬁ#é' 8ignal; gﬁﬁb algde dRRSebhA€cting to send . a

apparatus for deterninifg the position of a noving
d@ﬁeantneaicpulseu pajtero toribei meaauiing apparatus eda the aforementioned
appar at us. conprising a mechani cal fixing
Wﬁ%&??%%é@PsPthe novi ng object; an output for the

position information of the noving object; a circuit

Thermebsurity tappahatuspforr détesminingetheapositioh of af nidwviny object
to the circuit board: a |oop antenna fornmed on the

a¢earding & othe: 'rﬁ/qnlt'ﬁﬂsﬁi)'fr‘lpé'ﬁeﬁoﬁ“lﬁ'e@lp@érqtﬁstf@m&nt €QRArising a
@@ghéﬁlﬁgl ﬂxﬁlgg %Jf GQHQ B@ tebfe'?:F 5k Z(gﬁ?iétt F(ﬁ‘; the position

circult |tte e conrect

- imtormagioolfdiee movang bbjeap paac:lmwllsbdarellfme_d dolthe Bppatdtas frame, as
Pl Biitsn torthagtishirhoardnd oo SnfipadhrBR e fEbuit board; o

t‘f’ér‘iéiﬁittbr kenhecled ® tHEaRENNA; f4PdaRE @'c%ﬁ!rbﬂé‘iﬁgaﬁﬁécﬁed to the

‘radi o-frequency nmeasurin SI nal in essentially t

toangraitter.clhecirauit boardis bawpanestedoto heem@w@c@blect via

B R 5 B @%iéﬁ%%ﬁﬁg{:%tcﬁ%g.%ﬁegﬁt R i poddtialy i

tthetdirattioh vf mdvenmerst] ahd lth@foo@ antenng ob teecirculobpardss arranged
an RFID unit and also a fixing interface for fixin

tonferpoan elestromagneticiragio- frequsngy m@aﬁer%é'qmﬂ i ersgentia"y the

f b tds [ r i :

FOSTRRLIP HRGRLIF ho FRACHEAL o BSRLL! K9 ghtemining e
paditipruof thesnoving lodjedthe ant enna connects i nductively
to the radio-frequency neasuring signal forned in an

R BObBh e RSP i P D R PYARE p8bivon of
& mdving 6BjedtlvamMpASes an amnnum“t BAESISO & fikiny mv@ﬂace%n firing the
t he p03|t|on identifier passive, no se

Rrosdtian identifiersingglationde thﬁepath of movement ofrt)he object The position
identifier is fitted to be fixed for aligning the antenna of the RFID unit such that

the antenna connects inductively to 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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position identifier is needed. In this case the
position identifier is easy to fit into the

wetna@ngesent according to the invention. The pagi/knRe/000062

identifier is fitted to detserm ne the explicit

position of the elevator car. In this case, e.g. after

an electricity outage the position infornmation of

t heel evator car can be returned by driving the

el evator car into connection with the nearest position
identifier, in which case searching for the position
(QfevétB? c§+ Eé(ﬁ'b%rreﬁﬂheéqgﬁrﬂllﬁ@tﬂé)el%bﬁfr c%"r'int@%ﬁn@@ﬁon with the
need f or med neans of the checksum of the
rpemesi mslt@entdeﬂ'ltlﬁel:, Inhwhicél icaBe| segrebing: fer the posmon of the

SR pRER Pl b AP A IR Bl PRegARdd o

identifier conprises at least two RFID units, the

Bylaneahs coft tirnchetksurasef the pusitiernidestifiero tlaa@aiehabllity of the
other, in which case the condltlon of the position
deferpinatian of fie idenfiicatiogrfdhe post 'ﬁaéﬁ?maﬂ?r.qaﬂ&emmm gued.

of the elevator car can be determned linearly by
WHBRUthEY ﬁo@ﬁlo'ﬁa%@ﬁhﬁérf '&Jnﬁ’pri%re%d%eqegé‘t dwo RFID units, the
per manent I'y- magneti zed marking pi ece. The position
ideftificaions nofc thesencami e msmaaeddobeadetcuhm nedwhichhcase the

h f he. RF h
SRR oA T B Lo 1o

rreasurl ng apparat us accordi ng to the invention.

e positRin affoehatibrawfnge elevatoe ¢arl tami g, ddtéenined Ilnearly by‘
invention will be described in npore detail

rppastiring the ArRanedc deld pgo%!?@edw@n@%rmwtwer%a%%?@dt gharking

?S‘e arhE PRl mbmisstion V‘@ﬁi G Ihi§' Chsel aRbEHE 'Heie@?]ﬂgd tv(\glth two

evat or ‘'systeminto wh an arrangenment accor
dhamniefsy e‘mm cthei RFfD tunitdaimd drord the eparmanentiy-reagnetizedemarking

v SRt ineGnS Bh i reBS TR nBtaiebie droarBHEoURR iyyehuon.
apparatus and a position identifier Fig. 4 presents an

wgsénmmbfmgmnggg to the invention for determn ning

the position of the floor |evel of the elevator Fig. 5
presents an arrangement according to the invention fo

lndibe fefaying, the invention will be described in more detail by the ald ofafew

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 also the end limits of the elevator hoistway
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the termnal floor and also the end limts of the
el evator hoi stwayFig. 6 presents one arrangenent

woanemegrdsg to the invention for determ ning thenim@an00062

position of the elevator car Fig. 7 presents a second
arrangenment according to the invention for determ ning
the linear position of the elevator car Fig. 8
presents a structure of the measuring apparatus
according to the invention Enbodiments Fig. 1 presents
an el evator system in which the elevator car 1 is
nmoved in the elevator hoistway 2 in a manner that is,
petsel fpreBeh® ohé. afRmgehmirat Qiccbrding _aa ndgesinvéstion  for
elfevator car 1 in the elevator hoistway 2 essentially
in the vedetegnining theclinesn positinacf the slgvatenears 25 vi a
the el evator ropes (not shown in the figure). A

lp:\?gfgfy%rl‘;etggﬁ % %egg%ﬂ %r?%&ﬁ%ﬁth% W% file ifention for

bet ween tdetemhining thza Iir}eanepiosmoh dfdhe et viatber cedrevat or
not or. Adj ust ment of the novenent of the elevator car

BB7R% 50 apSeh b Rl Fec¥¥aRlind HrbsfarbE 4 raing to the

‘calls serihvéﬁmthe floor levels 25 as well as to car

calls sent fromthe elevator car and transmtted by
the controller 30 of the elevator car. One arrangenent
Emhadimesits o the i nvention for determining the
position of the elevator car 1 in the el evator

Iblg' 'i_tﬂ?@&il?ts E?] BlVheA s&@térﬁemedvﬁﬂéﬁttﬁé ?\?ét@ﬂbéfc‘f‘?é MA&d in the

measuri ng appar at us I xed
elematechoxstwaay 2hin tahmanoef that ig, lie iteelfveriasrart arhelelavator motor 27

rfgiopi%% gh%ﬁ?eé/@ﬁ%r C@vh:l- tﬂgae@j%{%tﬁg@o%@r a% gf,s?rﬂ@'ﬁ?rm %R8 vertical

dirdiohivtweén 'ﬂBSr rélverst ZQVﬁgﬁétéI@vd”t@:dtdbe%r(ﬂéﬂﬁﬁkWn in the figure).
nmeasuring signal 5 he antenna is essentia

Aifegquenqy icopvertem26 éggw@te& ther mevemeat of e @Iew%«uem@mr 27 by
%{ étﬂ'ge&ee%&flgcggﬁg be?\%éﬁ N5\ eijeec%éllfy't r?éﬁv ?‘k 38°: r{d {ﬁeeglevator

|nrela|onto evat

mobtct! Wdjustmenhef fras movemerttecrftthél élevatér @ae aadgalsib iregalation of
to the guide rail (not in fi of the elevator car

the leyateciratic %qurﬁ Wit the ievate teoﬁ%tr%' % RSAERRRONSE to calls
%rﬁ'fﬂ:ﬂn thé‘ ffoB? Ié\}élé‘%' 20wl 8 © car chie sEhegbrPihd BRvator car

evat or
and transmltted by the controller 30 of the elevator car.

One arrangement according to the invention for determining the position of the
elevator car 1 in the elevator hoistway 2 is ftted to the elevator system‘
according to Fig. 1. A measuring apparatus 3 is fixed in ‘connection with the roof
of the elevator car 1 with fixing means 31. The measuring apparatus 3
comprises a loop antenna, which is aligned such that the direction of the
electromagnetic radio-frequency measuring signal 5 of the antenna is
essentially at right angles with respect to the direction of movement of the
elevator car. Position identifiers 4 are fitted in selected locations in relation to
the elevator hoistway 2. The position identifiers 4 are e.g. fixed to the guide rail
(not in figure) of the elevator car in connection with the floor levels 25 with a
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situated at the floor level 25, in which case the
nmeasuring apparatus 3 and the position identifier 4

woEGespssndi ng to the floor | evel are situat edb@PROG9060062

each other as shown in theg¢figure. In this case, when
the position identifier 4 of the floor level is
situated in the inmediate proximty of the
el ectromagneti ¢ neasuring signal 5 forned by the
measuri ng apparatus 3, the position identifier ‘4
connects inductively to the aforenentioned
d tyi i-N0 AP IESa I n LY, i
R R BT ARAoR P F52N e MebP of B EEVA: car 1 is
gituated at the Hoarevele2 uniwhjchspae dhesnaasuringt apparatus 3 and the

af orement i. [ i A\l 5. Th [ .
ehstiam deotier 4 aopreapaniiostor e G Vel Aecdiited gppgsite each
otRefHE ShoWh PNthiehBgliasirb tiié dabe, WheRethBaidsitioh Rlentifier 4 of the
f%?tl on thus determ ned is conveyed fromthe

sleviehgsapituataduin 3hei immediatehpraxdnity opf dhe 3glegtromagnetic

he_el evat g , : LelQf. g
RS 8BB3RO Ao} L BEGiBf et
4 E'@niﬁécl‘its{ ﬂdmwgwflbetheratfen?rilqemoﬂerdeéle_eﬁomwaﬁm eresfsering signal
channel . Fig. resents, _connect i
& AR oNNRElHD 486 rnqsgloamnfgﬂ%eydarﬂjggfﬁgreﬁ%@?#nﬁ'%nﬁ pattern 6 to
; A . A i _ _
thEeasiuffq japeatdus 3 Me 160 dfplerfioibrie, ARlghiifl Signal 5. The
nmreasuninghgppanatusa8 ursdigidualizéss{hespabiiion identifiens dh question on the

ipity of the position identifier 4. A ..
Himof inepidne paBelT Baf e posligh-hus Hetemifigis eonyayed from the
rhB8sirirapparatls 3 @rstdo the cobRplicr BrEoNthe Idleitof b4r, and onwards

nmeasuring apparatus 3. The | oop antenna forns an

feoredhecﬁmgtwe; of theiielevater ganty the iematergcentgpliar 29,iglong the
t LAt i ; |
FRAEEGIE 07 EaE P WY BBl P o et o

@ﬁmeatim@lmacrﬁmm ebetwie&haﬁmﬁnfeeemin@ eappaeatuard amdathe’ position
the measuring apparatus 3 than the _wavel ength of the .
ientifiaridn glgai?gwaseet,s thRPUSA BANNA fqrm@thas Reition identifier.
identifier 4 inductively connects to the

I@;ﬂ?eﬁqﬁéirﬁ@%r!’f@aﬁb’ﬁérﬁﬂ.lssBQQQJisp;S_bse'dninolﬁ% ifRediatee pfoximity of

he 1 nvention the frequency of the el ectromagnetic

thee gsitiomgideingjfien 45Ai BighSrespianay . extitation signat S4bist skrplied with

BRSehRERBP SR, GO bl FRRIA Y atos. e

186p MNP Rirs aR @lédTromagnetic radio-frequency measuring signal 5 in

response to the excitation signal. When the antenna of the position identifier 4 is

- situated at an essentially shorter distance from the loop antenna of the

measuring apparatus 3 than the wavelength of the measuring signal 5, the
antenna of the position identifier 4 inductively connects to the aforementioned -
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 apparatus 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 electricity' from the measuring signal 5 during the inductive
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The position identifier 4 conprises a mcrocircuit 32,
which receives its operating electricity fromthe

wOoRAGUs2esg Signal 5 during the inductiveconneatdomo00062

this case the nmeasuring signal 5 produces a response

signal in the antenna of the position identifier,

whi ch response signal is rectified into the operating
electricity of the mcrocircuit 32 with a rectifying
bridge. The mcrocircuit changes the | oading of the
excitation signal 34 via the inductively connected
EorHEtibAIIrS tHI 8hse thd hfeNRRgSsid rﬁ‘alté‘ﬁrédlﬁf@s% r@%ﬂs& signal in
by controlling the transistor 3 The m crocontrol

thelanienna of ithe positiog ideptifieat whicheresporse ﬁ@%mg@tlf ad into the

RERS, Bl ol RFEBl 26, Yy ™ A g, (Bgge. e

PidgoéircuRtichangescthat ro@kiir@ﬂoffﬂwlekmfambm $ign&ihd4 vid tite inductively
pattern 6 read fromthe_excitation sngnal 34 of the

¢RINeGiech easpEngsignat 5. dihg. changedadhe 0@1_’1'895%0&& Ry gontrolling

ik tPJH%lsH{J} 88 'P@é hRERCBnRG R A E%%gﬁjﬁnﬁ/ S5h4r3fus d&Bcts the
pul se ern 6 1s in series node and conprises an

mhmhgel mulabdu’@da$ aemaﬁg&MiMne%itbﬁontsi@aidﬂ.tTm microcircuit 32

fianagedbe gl Aahe el SETEhRe 1t & ReERGIRA idgier forming
theep ug.%nbh&bﬁﬁte GBad VHiem @h@oe%edithﬁanlﬁgﬂéi f34€rof4thtehmeasunng

I's Individualized by neans of identifiCation is fit
appagatisl Bct ed | ocation in relation to the el evator
hoi stway 1, an explicit location in the elevator

8, 2BeiS BB B che PG ORMEL) Rardtii inanvention.

Thte thdsé ny&tténoB f@nndeéﬂesn mbdg thd posiptises af mdwlduallzed
floor level .in an el evalié)q%@?lystem In the situati

ideeticating £ & he pogtior e don CelRminipgr ﬁ@%ﬂon identifier,
5’?1& 5@6 ime&a@f%uﬁm H\fﬂ ttﬁxst%h@é@w Qrofcl% i8N @catibn. When a
t he e a

Irection row past the position
pabitian ideatifidr 4ithateid mdwmiuaheedabwaeams bidantifigatiomh isnfitted in a

Selt e BRBIAo o S BleVER N e o Al TR dpoatiog im the

devatbt RBistWanNEbiresporting hﬁtﬁénﬁéﬁtlfﬂar@‘anté@o b\éfdd%ﬂnﬁined

units of the position identifier connects |nduct|vely
to the el ectromagnetic neasurlng signal 5 forned

- Riged| REpeRlS: A AFangeptent Recaing fq Hip yeatianJer dﬂ%mmmg the

OSBRI bAE RIRPIEHIUT ah &RGAI SyEferh N MRSSitRBn according 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 loop 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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identifier by neans of the identification of the RFID
unit. In this case the neasuring apparatus 3 registers

wo dd/oishg el evator car has arrived at the knowgtifemb/000062

zone 35. Wien the neasuring apparatus 3 noves farther
downwards in the direction of the arrow, the measuring
apparatus arrives in the floor zone 36according to the
identification of the lower RFID unit 9. The di stance
in the direction of the novenent of the elevator car
between the RFID units 9, 9" is set such that the

AL REiInGORC e Rientfic A3 b the Jow¥r REDREhP 9nThe &sta%ce in the
Hing o R 4l of 1

part overl ap eac The oor |evel
dairmtmmmf the niovereentiof the plemaéon cankidteaen ftize ﬁﬁh@ummsqa 9'is set

ST e TG BohBOR o4 deFngd I Ui RFIR ity 0. 9 party

&rerlapieddh othefl THe AbGSIeREISofahe @lévinoB ditted i’ 1866 e Which the
for determning the |owernost floor as well as

t he

Mieaguring @pperatiis theineuléanaayisih rgistaey thw@nttfwetlon of both the
ves in the direction of the
lﬁ&ilgéﬁgErﬁegB%zﬁdﬁgﬁDﬁy‘fm ifier 4 corresponding to

the | owernost floor, the position of the floor is
FigQiSs prgsemtsicac oontésmprtding terrangeaentefor detefnigingt thel lowermost
econd sition_ideptifier 4" of the sane type i .
Jaqr il vt Bnabliits o heesleratopholstwapeWhen g, greasuring
érQﬁJsdBrﬁﬁlerlnolfhet BRe &R '6'FrtheOérré\b%te{rl%v?bgﬁloﬁafdentlfler 4

tween the position identifiers 4, I's set such
cthe&Splondlng) teshgdpwermest flobnetdiebpositien| ewbre RPPD isirTiegistered

Fecorsinh D BRESERATENCHr FRETA | A, HosBdrPetial jH8fier 4 of the

SUIRE iBaRRdBIGW thd Pesiivaridatiflee ynaae distance aptirsdirection of
36, 37 forns _a direction-dependent end |im¢t. Wen i

ther meuement ohéhelieleatpbRat BEBVRRM the PeSItioR; ideptifiers ‘i 4’ is set
{ilc%vma?rthé? %8@%6 §'Fﬂé9§'ﬁﬁlﬁéﬁj CB\};a ﬁfé: loWer YRR URit'® of the upper

eave the énd zonée car however

' mmliommmuﬁelsﬂamlvwde tpperHRF 1D anit\Gaofdthe Ibherfposﬂion identifier 4’

pasti cyeTieR St Athare THexSUR AR, Debyes sy 2ones 36! 37 forms a
ditdBibhapRyaeMt éﬁa' |ﬁﬁi¢rWHéhe.tl &1R0b4 Tt QRS | Areetioh- dent end

the RFID units of | ower position identifier
lignit thenelemator cas muﬂh@hengeatsotrecb@m upwapds tsxleayﬁtttc;e end zone. If

B A e e Bl S 2 BT g, el i

rebeRed! TNE Final Tight B déteemided MethHelRone 38 in which the measuring

‘apparatus 3 simultaneously registers the identifications of both the RFID units 9,

9’ of the lower position identifier 4'. In this case the elevator control 29 prevents
movement of the elevator car by controlling a mechanical stopping apparatus.

The elevator control also prevents restarting of the run.

When determining the topmost floor of the elevator hoistway and also the upper
end limits of the floor, the position identifiers can be disposed in a

corresponding manner in the top part of the hoistway.

Fig. 6 presents an arrangement according to the invention for determining the
linear position of the elevator car. Hall sensors 11 are fitted to the measuring
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- apparatus Faevess Pasbribe; marhmghp@ceas@a%h

When determ ning the topnost floor of the el evator
hoi stway and al so the upper end limts of the floor,

wo fRo/psdst i on i dentifiers can be disposed iNn acT/FI2009/000062

corresponding manner in the top part of the hoistway.
Fig. 6 presents an arrangenent according to the
invention for determning the [inear position of the
el evator car. Hall sensors 11 are fitted to the
measuri ngapparatus 3 for neasuring the external
magneti c field. A permanentl|lynmagnetized marki ng piece
[ ﬁ{a@g Si -
é‘%ﬁent |e3re\/\f2)ﬁgl Te‘é%ﬁhrrlt;adr:i méjeﬁ%xé%@afllz S g‘lerrggﬁepﬁc pbl'rﬁﬁnently
mageetized mrMQqhewvdZdeasmd \fr@mnﬂ@metded isifited ta Bhe position

13" .k b ki

PERLIR. P TR MAIKRd pigbs 17 sl 87 TRENGG (BeREBLReBnfen two
&dndeeftive ticVareBAE 13 Hiveabedrs made b rdftaWiidPtHeOmarking
be of opposite directions to each_other. e magnetic

@!ﬁ@%slnl@ a wwqfté extera eaagnetic diiald, rﬁh@edﬂ@grﬁt@neeles of the
i e cl .0
eva @‘?é]c?géré}?%c é‘rehgl éjs!e:gséoljre S f%feare glrgmg é)ﬁsg[e[kﬁléectlons to
emﬁsf dthehnga@mdgl’lcqemS: al’}easﬁﬁedet ar/eelasrangedi la¢ addetemhined distance
of novenment of the el eyvator car. Wien the neasuri )
fEpPapaciuSthenin mﬁeglrﬁﬁﬂ%@f@ewwrew %ftnﬁrfge K%tpkﬁég Five Hall
QUiRoPs 14 -ark BiRelidb the ﬁfé%%ﬁﬁn& %ﬁ%h éngm:a)’gl B?ﬁ‘r%net Iklbht?\ﬂal){ in the direction

apparatus reglister a changei c
affreavementebiberelenatapean: ¥ hen ttm/meapalsmg appanakuska ragnves in the
i ece, each Hall K sensor 1 artign gnal
SXTG L e EAKES: PEcs 47 dhe. Hal BTBOR ekl of e Ribasuring
éﬁia’#htu.%n ré§istereaPerange inadfeo ia ﬂeﬁd) fieldi- VBherT hﬁe measuring

per pendi cul ar di stance between t rrarkl'ﬁ%bpl ece 112(1 ¢
tsenspF orms a

;ﬁr%%ﬁtl@%gﬁ@%ﬁ ggr f el ¥;B9ﬁ$ ‘ﬁgied1 EHH %I’kl?‘lg @E&e it Pelation to

er ence ween
thegpositios asestrditigbyo tHig. |63t'§h@|p@pﬁadtculn‘r tistaridel between the

sensors, Sin emsntl oned nal s

rag%m Piq, 12 aneL bl SRTPars: Bl Cae ah Bgst approx. 30mm,
nt)&!;‘it gtbgenbvbe&%r pP&R1 10 ol 1EN&ing! Ve pRasE Aifference

can eterm he

on th basi s of the instantaneous
hefiveen the sigealsi 3min FiRs6 ie.causedtby the g'tiamlmam@nt of the Hall

Ca' Cu' aﬁiﬂ%{é Flﬂ?%qeﬁb@r{tﬁﬁgat _giggglslzggr PSRN aﬂly Sfhusoidal in

: relatlon to the position, the instantaneous linear position of the elevator car can

be determined on the basis of the instantaneous values of the signals 35, e.g.

with trlgonometnc calculations.

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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separate magnetic areas are made in the marking piece
12 (as seen fromthe front). The size of each nmagnetic

WOo0eR01880s40mMm X 30mm The areas are situated pcT/FI2009/000062

consecutively in the direcig on of novenent of the

el evator car such that the di stance between the center
poi nts of consecutive areas is 48mm The thickness of
the marking piece is 8 mm Five Hall sensors 11 are
fitted to the nmeasuring apparatus 3 consecutively in
the direction of novenent of the el evator car such

03 ts‘e#nrw §Bﬁﬁﬁ9§4rﬁﬁ{ V@@ﬁbéﬂ‘()@l w&bﬁﬁth‘éeé@d&rﬁost In Fig. 7

are24nn1 res e startln? rom
ﬂfieeHangenssns 11 ar@ud@ﬁposedmemﬁo |thsemaﬂsmg mecar‘é.? or the sake of

' d t to th k ' 2 for the
eI T £l presedls [ SAL 35 ¥ 416 aiPlemalighRAN sensors
when efflenhddiRfingabppa@insd s mbeis paet ffﬁéshhhrlﬂﬂ piece 12. The

aratus 3 noves past the marking piece The
ma&fﬁanmtmari pasdiopekthe elevatort ¢as 'éldﬁﬁ%’t’@'ﬂedaﬁn the basis of

L sTRE sl LaRe8 hePlichBR, 58517 Mg IERMNER LUERaE) of the

|gnal IS case € accurac

liriez® Pos|tiosi inprovespartivetarip at the poiat by that edgmnpsﬂ magoétic areas
the edgenost, magnetic areas of the marking piece 12.

¢fi the rearkingsRIRES 14- constructi on of a measuri ng
appar atus 3 according to the invention. The neasuring

g PFéé%n?sO'épbbﬁé%ﬁjcﬁF&naﬁ‘Pﬁrﬁb%urﬁr‘ig“'@gb?atu% Cé&cordlng to the

ses a nechanical fixing groove for fixing th
matstmn nthea preasariog. anmamawnpn@emppaamanatt@ofmes& which

B R o méeh el o aBhLS P R padt Thi HHgr Bl goparatus

T (hGasuringSapparatss commprisbs dmbetpiedizaie thaymieaslring@lata. A
circuit board in the grommt of the edges of the

@rqudtpeardold is fixed da the rannaseiUs raBRdl R 1A cinchlatiRgzconductor is
. ' At '
#gﬂrfﬁ?igun?&‘{r%“nﬂf’?rﬁ%q@e Ié?{fgcfﬁttﬁé rcai bBQ&anr %dprBQInﬂ | of the edges

nna I's al'so T1xe e Clrcult
of thentircuit boald, lwhichi cifculatingoooeddatdr farmsa loop antenna 19. A

%%Hg&@{gg%ﬁgg%ﬁtogrgﬁﬁ ntgtgelégisﬁ ﬁ)@qﬂf @ﬁlpﬁfl‘éll'c% board as well
ad aTEORlolIEF 21 SwhiRRdis dftinkcidd 1 ﬂ'\'éetrér%?ﬁmF ber TReltrarisphitter 20

determning the position identifier 4. In one
iegoottohec andalstithe excitatipn sigaal B4 §yn§bed; by thetrensmitter is read,

BB Re: Soridet o Bl g BSSiddh i 4. 1n one

embodiment of the 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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In one enbodi nent of the invention the neans 11 for
nmeasuring the external magnetic field conprise a

woRgoreisegsesi sti ve sensor. The invention i s desari/iee9/ 000062

above by the aid of a few exanples of its enbodi nent.
It is obvious to the person skilled in the art that
the invention is not limted to the enbodi nents

descri bed above, but that many other applications are
possible within the scope of the inventive concept
defined by the clains presented below. It is obvious to
the person skilled in the art that the el evator system

RECOABIS td the PérsbR\SRINEU AR s BrtGRAPIHeSEedator system according to
counterwei ght, or the el evator system can al so be

thietinvention exrugempriee gheounterweight, ob thiheleyatorisystane can also be
‘&i’i‘glﬁ&] ?ﬁéﬂstgﬁ? QH the art that the neasuring apparatus
H 'nvention can be fitted in a selected

location with relation to the el evator hoistway, in
g alsocalsvdotid ¢o e ipersom skikbed iirf thes atctbat thenghdasutihg apparatus

invention can be fitted ip connectjon Wth the, .
RBTANER0 d5e vetioh can e e 3 selacted location Mgthoelatipn to the
cfl@w?étbk ABistWa tih Mifiéh 8ask mbe?&gﬁéﬁl fdé?ﬁfépﬁéédf‘aigﬁ tothe invention

rtted n the manner presented in the inventi
darr bé dittedliviconsedtont With flee etevatdcidarekn this case thetintenpositioning

t el evat or. . system ording t.o the inventi

Hofhsr PR ieSrier BRE 0 SRRy aPrArAl 8 S, fifkf ftne manner
fre8BntedaM k@ inveatishvway. In this case the neasuring
apparatus according to the invention can be fitted in

connection with nore than one el evator car fitted into

It e Tadher abwods dp thei Rerway. skilled i fheiiart Hiali the %lsvaféhssystem
ééi’;o?(}ﬁﬁ H6'tR8"n ég'itldnegad Bﬁﬁﬁ)‘?s@%owmeﬁ Bﬁ%"é‘f‘?\ﬁéf&‘ E4r fitted into
appar a e fixed In

Pug Becor e 1 nvention can
thersanue etevatort Hmnsﬂwmym trisiicase tthalmeaswmgaappayam'st dccording to

TR B8 e g SR SPUETEdh he Op b

ifloctPedarhe BfeviatoriHiistivaly! | ed person t hat rmre posi tion
Identifiers can be fit ed to the end zone of the

el evator hoistway in cor r espondi 9 manner, for

It ds adeitianadly paadous &o éh@ll nerser skiled in #he art that; mesmeasurmg
acﬁbsa%ﬁjlgeaﬁéérﬁr}@ % fhgeln@eﬁvaﬁ Ofan 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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system can be further inproved e.g. when the speed of
the el evator car and/or the npvenent area of the

womehesessal end buffer increases. CLAINS 1. Ar reg1ga@ponio0062

for determning the position of an elevator car (1) in

an el evator hoistway (2), characterized in that the
arrangenent conprises: - a measuring apparatus (3)

fitted in connection with the elevator car (1), which
measuri ng apparatus is arranged to form an

el ectromagneti c radi o-frequency neasuring signal (5),

for determ ning the position of the elevator car -

position identifier (4) fitted in a selected |ocation
inrelation to the el evator hoistway (2), which

position identifier is arranged to connect inductively

t o €hAIMBor enent i oned el ect romagneti c measuring si gnal

(5), and also after connecting to send a determ ned
pulsse : I VG r j ;
Phe” cpRahbEBnt b ORI R, LOSiGPRR G Wiodadr Kal(t) in an
accor elengtor hoistwayn(2), characterigedzinthattherarrangement coenprises:
pattern (6) formed by the aforenentioned position

identifier (4) conprises an ideptification (7 he

Dot o1 ey aB5aaRs ke Hed it RohRetdn vih HE elevator
Ar rangemengarag¢eRr @whith Infeddiingl dpparstlgi 5 ae2@iged to form an
characterized in that the position identifier (4)

conpri ses eleciremagnetiv medio-ieguencyo, mepsuring &ignalndd). for
bet ween whj [ di rect | f ment of the

el evat or c%%gpé&mg@ﬁn¢%§@éﬁ gf'th%re}lgﬂ%(e)%%rte accordi ng

to any of the clainms above, characterized in that

means ( -1 dpositionderdifier (4) fitteceint & selectadblgnatiort irf iedatidn to the

That 't he. pREYEP el (Phr IDRT BRERS MERTer ' ranged to
per manent | grifRgb e indiRUvERT kiohdthel earérhdhtiondd CBlectromagnetic
mar ki ng pi ece conprises at |east two consecutive

magnet i c aneasuning, sign3l, (Phemagnelsc gftaresoanegiingcto send a
O : ! ! : _
o each ot deprHgH bt PsPhdetie 18 sty Giadts @) via

are the aforementioned measuring signal (5)

2. 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).

3. 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.

4. 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)
compriseé a permanently-magnetized marking piece (12), which marking
piece comprises at least two consecutive magnetic areas (13,13’), the
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arranged at a determ ned di stance from each other in
the direction of novenent of the elevator car. 5.

woNn@n@esent according to claim4, characteri z80/¥12009/000062

that nmeans ( 11) for neasuu3i ng an external nagnetic

field are arranged in the neasuring apparatus (3), and

in that the position identifier (4) conprises a

per manent | y- magneti zed marki ng piece (12), which

mar ki ng pi ece conprises four magnetic areas (13,13")

fitted consecutively, the nagnetic poles of two of

whi ch [ r i
oppos TSl s TRBIER. CotetRveRaghalRy 3péds are of opposie
consedinecttmsn’agreachcot’mee.aandrwhhth aomm&iweamagnetic areas are

deterni ned di tanc fro h [ he, dir.egtio .

of - moBuRased 51 4 Aeterrifen Stdnpe tom ke, finph if the Brection of
det er FioveRient BetHeOSIEVAtOR caf. an el evator car ( 1) in an

el evat or hoi stway- (2) " characterized in that: - a

measuri ng apparatus (3) that noves along with t

el &vafgangament aF‘FQ"ﬂlﬂQ torclaigh e Sharctarizadiin éhéF Qiﬁ?c’@r(" 1) for
car (heas FFIH? A &4rha it #e1d( e aﬁaﬂgéanﬂeﬂwé Pheasuring
form anoa romagnelcr I o-frequency medsurin

si gnaapparptus dB),dendr im nihay thee posdion odlemﬂflerh(ad,) compnses a
el evator car is fitted

tif 4
o ool BRIy ANPGRS e anakiih PBCEndTL) cpNG Markifg piece
hoi st ¥&Wpfidds four tf‘r‘i‘agj?ﬂe‘il'ct::ireﬁs i(f2ABi) el doﬁ;ebtﬂw%‘l)f 3AE Psagnetic

to connect I nductively to the aforerrentl oned
el ect paea@héwo of r«m@uwmﬁoytlgﬁ anagrtic arags are @lways efeppposite

e ntsaRnigs St et Cafl Wifich LSS APhE, Mabheyt Sreas are

nmeas Uginratged @tlai défermindd dinanes frontligaght ethet an 1thé . direction of
characterized in that: - an identification (7) of the

posi tMexemeahef theepleyatprcarfitted as a part of the
pul se pattern (6) formed by the position identifier

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 connecting to send a determined pulse pattern (6) to the

measuring apparatus (3) via the aforementioned measuring signal

()
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- a checksum (8) of the identification is fitted as a
part of the pulse pattern (6) fornmed by the position

wo fheorbishser 8. Met hod according to claim®6 or pGT/FI2009/000062

characterized in that: - at4least two RFID units
(9,9") are fitted into the position identifier - the
af orenenti oned RFID units are arranged at a determ ned
di stance fromeach other in the direction of the
novenent of the elevator car 9. Method according to
any of clains 6 - 8, characterized in that: - neans
for nmeasuring (1 1) the external magnetic field are
fit7 efetifod BEcdramY Lol dMinPePetiaradterized in fHat! east two
adj acent permanent|y-nmgneti zed nagnetlc ar eas

(13,13") are made in the marking pie (12) such t
t he magnet Ag igtisisation o) QafdléﬂPoﬁﬁ'@ﬁé@ﬁaféﬂﬂﬂé‘é}slséﬂ@d@s a part of

por manent | [egnatriefh B8l the boSion jdeniier

into the position identifier (4) such that .the
af or enent | archecksiirad8hof theyidentificatiorais fitted] a8'a) pard ok the pulse

(P e oSl TR P St Bt O

apparatus (3) for determning the position of a noving
objgecMetHod acédidingtbailaires or 7, ERafadtbfzed@ ¥ thang

~apparatus conprises:- an apparat us frame (15) V\,hl ch

conprises a nechanical fixing interface to
novi ng obj aldeagttyva REIP gmt@(ﬁq 9 are fitted lmtﬁéhgmﬁpaddentlfler

"information of the noving object - a circuit board

(18) fi Xedthbo a?cn'@ 8hadl URFID 3t5ﬂ°1‘s pél éﬁéﬁg‘&i ta‘? & Netermined

circuit board oop antenna (19 ?or med on
circuit bodlstanceafrmmaemh other u@ Hog dtrenhmwéme mqweenent of the

antenna - controller (21 ) connected to the

transmit t eprevatorcar

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:
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and in that the circuit board (18) is fitted to be
connected to the noving object (1) via the apparatus

wof Toan®isgdk5) such that the surface (22) of the pgmmbiob/ 000062

board is essentially in the direction of novenent, and
in that the | oop antenna (19) of the circuit board is
arranged to form an el ectromagneti c radi o-frequency
nmeasuring signal (5) in essentially the perpendicul ar
direction to the novenment of the object, for

determ ning the position of the noving object ( 1)

11. Position identifier (4) for determ ning the

posi tion ofnadParhfs REIMRCI1S), Which Co f bZ@fdchBnical fix
that the pogi tFi;E%n dentifi Ker )conpwr;i Ses;@?éfn RELS amcal fixing

(9,9') - ainterfaaey1bntetieamevi@bjeet(1)i xi ng t he

position identifier in relation to the path of

ent 1 . 4N gfitad 177 (8L 85 p8Tfloh thibfiRtbudr'G; MRINRURG object

antenna of the RFID unit (9,9") such that the antenna
connect s i adirctit belayd (18}t fired todthe- &pearatuscirameaandifitgd to the
signal (5) formed i.n an essentially perpendicul ar

di rection ?'U’W%%venent of the object. o

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

and in that the circuit board (18) is fitted to be connected to the
moving object (1) via the apparatus frame (15) such that the éurface
(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 electromagnetic radio-frequency measuring signal (5) in
essentially the perpendicular direction to the movement of the
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

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.



