WO 2010/018298PCT/F12009/000062 1 ARRANGEMENT AND METHOD FOR DETERMINING THE
POSITION OF AN ELEVATOR CAR The invention relates to an arrangement and a method for
determiningwige2positigwef an elevator car. 5The position of the elevator capgrihe@wyaigs2hoistway is
conventionally determined with a magnetic switch fixed to the elevator car. In this case permanent
magnets are disposed in the elevator system on the floor levels as well as at the end zone of the
elevator hoistway, among other places. According to the basic principle of position determination, the
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10 magnetic switch fixed to the elevator car changes its state when the magnetic
switch is taken into the proximity of a permanent magnet fitted in the elevator

hoistway.

The mechanical contact of the magnetic switch does not express the explicit
position of the elevator car. For this reason the elevator car must drive to a known
15  reference point in the elevator hoistway after losing the position information. This
type of searching for the position of the elevator car must be performed 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

20 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.

25 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



WO 2010/018298PCT/F12009/000062 2 measuring apparatus according to the invention for
determining the position of a moving object is characterized by what is disclosed in the
characterizadoreparosetaim 10. The position identifier according to the inve@Tligm2fvpLeaesmining the
position of a moving object is characterized by what is disclosed in the 5 characterization part of claim
11. Other embodiments of the invention are characterized by what is disclosed in the other claims.
Some inventive embodiments are also discussed in the descriptive section of the present application.
The inventive content of the application can also be defined differently than in the claims presented
below. The inventive content may also 10 consist of several separate inventions, especially if the

invention is considered in the light of expressions or implicit.sul-t f t i vieawy. of
advantages or'@gt%%%rr'ln %?%%%aaH aacésoarlcH}g\?gat%ﬁ\r'ﬂ%%%é%?%ga%%?@%tﬂgeﬁ%&g;rﬂ%d in the
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oistway comprises. a measuring apparatus titted In conné&ction with the elevator car, which measuring
apparatus is apasifiet tofoam mo\ditegtobjecinéicohaliactarirashdyymedhalriiy digokisést detdheining
the position of lev ; a itign i ifier fi d legt ian in, relation
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according to the inven ermining the position o levator car in the elevator hoistway: a
measuring ap@pplicatioat nidve siavendivetrconientvatothar apptieationcatecalse vie wefieiedator
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signal, for determining the position of eVator car; a position identifier is fitted in a selected
location ifOrelationsisttiof seyeial raaparate inMeriinnso e spesilifié: Reaifyegtiends sansidenedctively

to the aforemeplignedidfOof WLHRIEIIRE OF faiel WRPBzks or from the point of view of

advantages or categories of advantages achieved. In this case, some of the
attributes contained in the claims below may be superfluous from the point of

view of separate inventive concepts.

15 The arrangement according to'the invention for determining the position of an
elevator car in the elevator hoistwéy comprises: a measuring apparatus fitted in
connection with the elevator car, which measuring apparatus is arranged to
form an electrdmagnetic radio-frequency measuring signal, for determining the

-pbsition of the elevator car; and also a position identifier fitted in a selected

20 location in relation to the elevator hoistway, which position identifier is arranged
to connect inductively to the aforementioned electromagnetic meaSuring signal,
and also after cdnnecting 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
25 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

30 identifier is arranged to connect inductively to the aforementioned



3 electromagnetic measuring signal; and also after connecting to send a determined pulse pattern to
the measuring apparatus via the aforementioned measuring signal. The measuring apparatus for
determiningwhe2008itiegwef a moving object 5 according to the invention comppuigaso@m@pparatus
frame, comprising a mechanical fixing interface to $he moving object; an output for the position
information of the moving object; a circuit board fixed to the apparatus frame, as well as fitted to the
circuit board: a loop antenna formed on the circuit board; a transmitter connected to the antenna; and
also a controller connected to the 10 transmitter. The circuit board is fitted to be connected to the
moving object via the apparatus frame such that the surface of the circuit board is essentially in the
direction of movement, and the loop antenna of the circyit bpard is arranged _fo form an
electromagnetfd ghﬁm ey HFERUINY SR n %@éerﬂ%ﬂy ?r?fee'be SEiNG dPetttodhe
movement of thetehsiviedopdrierpzittera the thepasiiimunhihappavatgohjacthe heforestiantivledifier
according to the invention for determining the position of a moving object comprises an RFID unit and
also a fixing in@ﬁaﬁg%gm&e 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 20 the
antenna connebhe indeasuciygoahpatatitsfriafudetgrmirasgrithe sipesitivinefd i moviag:rakiget

Bvantages. aon . A AN D ey ERPARIL, Folfe SR
electricity supphiehahicalsfisiigointedacketos theedadvinotrebjeste ame patitibfodcigiaasitiary to fit
into the arrangiﬁ%%ta%%ogf“@%tﬁﬂq\ﬁn@%ﬁgeﬁ ‘a circuit board fixed to the apparatus frame, as
,well as fitted to the circuit board: a loop antenna formed on the circuit board; a
‘transmitter connected to the antenna; and also a controller connected to the
10  transmitter. The circuit board is fitted to be connected to the moving object via
the apparatus frame such that the surface of the circuit board is 'essentially in
the direction of movement, and the Ioop‘a'ntenna of the circuit boérd is arranged
-to form an electromagnetic radio-frequency measuring signal in essentially the
perpendicular direction to the movement of the object, for determining the

15  position of the moving object.

The position identifier according to the invention for détermining the position of
a moving object comprises an RFID unit and also a fixing interface 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
20 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
25 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



WO 2010/018298PCT/FI2009/000062 4 elevator car can be returned by driving the elevator car into
connection with the nearest position identifier, in which case searching for the position of the elevator
car accordingoeg@uiansrssioes not need to be performed. By means of thechesww@isthe position
identifier, the reliability of the 5determination of thetidentification 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 linearly by lo measuring the magnetic
field produced by a permanently-magnetized marking piece. The position information can in this case

Iso be det ined with t h Is, f the, REID ynit and f th tly- ized
rarking proccSlB) ELRa A BCITIR S NS Y SIaHAI L5 6Ab - RUBHCETE N e o
drawings 15Infbearégtopoxititie idgatifion \vinll hdidasodsed seanohindefalt y¢hpasitioha dévitexamples
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By means of the checksum of the position identifier, the reliability of the

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

When the position identifier comprises at Ieast 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 linearly by

- 10 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 permanentl'y-magnetized marking

piece, by means of the measuring apparatus according to the invention.
Presentation of drawings

15 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

20 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
25 the terminal floor and also the end limits of the elevator hoistway



Fig. 2presents the structure of a pulse pattern according to the invention zo Fig. 3presents an inductive
connection of a measuring apparatus and a position identifier Fig. 4presents an arrangement
according toxtbeényengos for determining the position of the floor level of thecal@yzaigrodo:
2010/018298PCT/FI2009/000062 5 Fig. 6presentsSone arrangement according to the invention for
determining the linear position of the elevator car Fig. 7presents a second arrangement according to
the invention for determining the linear position of the elevator car 5 Fig. 8presents a structure of the
measuring apparatus according to the

Fig. 6 presents one arrangement according to the invention for
determining the linear position of the elevator car

Fig. 7 presents a second arrangement according to the invention for
determining the linear position of the elevator car

5 Fig. 8 presents a structure of the measuring apparatus according to the

invention
Embodiments

Fig. 1 presents an elevator system, in which the elevator car 1 is moved in the
elevator hoistway 2 in a manner that is, in itself, prior art. The elevator motor 27

10 moves the elevator car 1 in the elevator hoistway 2 essentially in the vertical
direction between floor levels 25 via the elevator ropes (not shown in the figure).

A frequency converter 26 regulates the movement of the elevator motor 27 by
adjusting the power supply between the electricity network 28 and the elevator
motor. Adjustment of the movement of the elevator car and also regUIation of

15  the elevator traffic occurs with the elevator controller 29, as a response to calls
~ sent from the floor levels 25 as well as to car calls sent from the elevator car

and transmitted 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 fitted to the elevator system
20 according to Fig. 1. A measuring apparatus 3 is fixed i.n'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
25 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



invention Embodiments Fig. 1 presents an elevator system, in which the elevator car 1 is moved in the
elevator hoistway 2 in a manner that is, in itself, prior art. The elevator motor 27 10 moves the
elevator cargdnéigeigygtor hoistway 2 essentially in the vertical direction petgenilegsoevels 25 via
the elevator ropes (not shown in the figure). A freqsiency converter 26 regulates the movement of the
elevator motor 27 by adjusting the power supply between the electricity network 28 and the elevator
motor. Adjustment of the movement of the elevator car and also regulation of 15 the elevator traffic
occurs with the elevator controller 29, as a response to calls sent from the floor levels 25 as well as to
car calls sent from the elevator car and transmitted by the controller 30 of the elevator car. One
arrangement according to the invention for determining the %?sition of the elevator car 1 in the elevator

hoistway 2 is fit@anetihdiziagalt dersiuation ot dig «J Fijer flaan i hen §'eypiRnars s fixed in
connection widjtthdaaitaht asdeai o, InwiRidkicaseanesméasiingepparatisPaiune

comprises a loop antenna, which is aligned such that the direction of the electromagnetic

radio-frequend®PRibeRIARGEIER4 sAreseanding foidhe flagrdryet AtmsiiHgied WP the

direction of meygereRs ehibwrein SRy aIreaInRpstieasdewHisnstHeapo§ition itieatiried locakiens in
relation to the elevator hoistway 2. The position identifiers 4 are e. .fix?d o the guide raiIAn?t in
figure) of the dleQatdeYel ifs cé%H@tﬁﬁan‘Wiﬁh%éWq’@;&s @@ﬁ\'ﬁﬂﬂ& Qiofhe electromagrnietic

2010/018298RkeHEIRAYOAEPEZSrmed by the measuring apparatus 3, the position identifier

4 connects inductively to the aforementioned electromagnetic measuring signal

5. After connecting, the position identifier sends a determined pulse pattern 6 to

the measuring apparatus 3 via the afbrementioned measuring signal 5. The

10  measuring apparatus 3 individualizes the position identifier 4 in question on the

basis of the pulse pattern 6. The position thus determined is conveyed from the

rheasUring apparatus 3 first to the controller 30 of the elevator car, and onwards

from the controller of the elevator car to the elevator controller 29, along the

traveling cable or e.g. a wireless data transfer channel. Fig. 3 presents the

15  connecting mechanism between the measuring apparatus 3 and the position
identifier 4. Fig. 2 presents the pulse pattern 6 formed by the position identifier.

In Fig. 3 the measuring apparatus 3 is disposed in the immediate proximity of

the position identifier 4. A high-frequency excitation signal .34 is supplied with

the transmitter 20 to the loop antenna 19 of the measuring apparatus 3. The

20 'Ibop antenna forms an electromagnetic 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 -

25 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

30 operating electricity' from the measuring signal 5 during the inductive



magnetic fixing. In the situation of Fig. 1, the floor of the elevator car 1 is situated at the floor level 25,
in which case the measuring apparatus 3 and the position identifier 4 corresponding to the floor level
are situatedwpposieieash other as shown in the figure. In this case, when tieerpasitionigentifier 4 of
the 5 floor level is situated in the immediate proxinfity of the electromagnetic measuring signal 5
formed by the measuring apparatus 3, the position identifier 4 connects inductively to the
aforementioned electromagnetic measuring signal 5. After connecting, the position identifier sends a
determined pulse pattern 6 to the measuring apparatus 3 via the aforementioned measuring signal 5.
The 10 measuring apparatus 3 individualizes the position identifier 4 in question on the basis of the

pulse pattern 6. The positign thus deterpined is conveyed from the measuring apparatus 3 fitst to the
controller 30 o??ﬂé‘%‘%\(? o%kgi',saﬁﬁsgnwgr&eﬁ&m 'ﬂ%%gﬂﬁggéplchmgeeﬁe%{%pgﬂsﬁ) e &elhtor
controller 29, shengritentiavsfitiiecpditiondderitifierewhictiatespansie sidwalns! rédgifiepiatetihethe 15
connecting mechanism between the megsuring apparatus.3,and.the position identjfier 4. Fig, 2
presents the p?l?seé'%tm%rﬁﬁg?gfﬁ\ d é?/t epc@ﬁf)&gmcetﬂﬁﬁg?. T ﬁ%‘g é)tﬁgcwg%rihad@pepar% % 3is
disposed in theniorovidiaie gharigeisy thetiheadirsitiof berdifisitation (sigindle8dieviayties dnahiativednal 34 is
supplied with the transmitter 20 to the.loop antenna 19 of the measuring apparatys 3. The 20 loop
antenna f8rm<"3A ’b"r&i‘??o mgaﬁaﬁ@%ﬁ%ﬂ@e%?ﬁ@y?ﬁ% agGrn g@?;\ Al d:f [ é@%‘gﬁ ;bey t§ ?He"%ﬁéé‘ Fation
signal. When the ératesistoof3B.eThesmicrodentiiodied 24 sfithie dnebsarisg appiatisdetedisidinee from
the loop antenna of the measuring apparatus 3.than the wavelength of suri ignal 5, the
antenna of thecr}]pgg%%rﬂggra]éﬁ%? g ?n%u%%@gg/ecgn%e%t% %%%Y'eogfor rr}]g'en{#gnzhe%gt{ r'#lpe%(gt%%?g%gnal 5.
In one embodichangettiiee ioadtiun of dHecqueitatjoof signalledd dmagoentrotied smang eidioattng 13.56

MHz. The distgnce between the logp anten 9.0f th [ argfu riﬁth of the
position identi o7 4%%?? g téggré §[ r%%%sfaﬁﬁpﬁx.t mrgﬁgg{ %?%%flg%ﬁfc Igrb%%%gbag& 7

connectiod. Inappacakss tBe measuring signal 5 produces a response signal in the antenna of the
position identifier, which response signal is rectified into the operating electricity of the microcircuit 32

with a rectifyingrig eEBﬁtE‘iﬁ@@fﬂBﬁil}%aﬁ‘ﬂsﬁé%‘@é%&t@?ﬁ*@ SXEHAIIAD TN FvERbS,

inductively 5 connected measuring signal 5. The change in the loading occurs by controlling the
transistor 33. THe nREsRoRABREN 28 oisthid nRESISH TR Pl s CRTRIS8Fe BRaMEYIAAIERE as a

change in the stARRGHI TR 4nENBJBIGERCIERHtiRSr Cen aetcififing RtopumiBrcitRtintisignal 34

in a controlled manner forming the pulse pattern 6 read from the excitation signal 34 of the measuring
lo apparatus 3nd also immediately following this a checksum 8 of the identification. When a
15 position identifier 4 that is individualized by means of identification is fitted in a
'selected location in relation to the elevator hoistway 1, an explicit location in the

elevator hoistway corresponding 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 aCcording to the

20 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

25 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

30 the direction of the arrow, the measuring apparatus arrives in the floor zone 36



Fig. 2 presents the structure of one pulse pattern 6 according to the invention. The pulse pattern 6 is in
series mode and comprises an individualized identification 7 for the position identifier, for determining

the positionywigRi{ips1g¥9g also immediately following this a checksum 8 of therigenisigatieyy When a
15 position identifier 4 that is individualized by means of identification is fitted in a selected location in

relation to the elevator hoistway 1, an explicit location in the elevator hoistway corresponding to the
identifier can also be determined. Fig. 4 presents an arrangement according to the invention for
determining the position of a floor level in an elevator system. In the situation according to the 20
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 apRaeRrdindataviherisentification etnb ericweraRA} ;Hmﬁ)?'of e pdisicridndhié 4, the
upper 9 of the gadibHLEE FicienmesiisTiidesiietsoeaepWsEIrive RFIZ uiie elegtigrsagnetic

measuring signal 5 formed by the loop antenna 19 of the measuri'n%gtp aratus. The measuring
[

apparatus 3 ideHERethalcthesliRgT ideRgResBy Rl ARiMiRed it SPHE D FhiPA s case
the measuringgjepRipitach 'GEBISIETh Abbiadley aftheas|Bastarriyarted ieaprigd in which the

5 measuring apparatus 3 simultaneously registers the identification of both the
upper 9 and the lower 9’ RFID unit.

Fig. 5 presents a corresponding arrangement for determining the lowermost
floor as well as_the final limits of the elevator hoistway. When the measuring
_ apparatus 3 arrives in the diréction of the arrow at the position identifier 4
10  corresponding to the lowermost floor, the position of the floor is registered
according to the embodiment of Fig. 4. A second position identifier 4’ of the
same type is fitted below the position identiﬁer 4. The distance in the direction of
the movement of the elevator car between the pdsition identifiers 4, 4’ is set
such that the zones 36,37 determined by the lower RFID unit 9" of the upper
15  position identifier 4 and the upper RFID unit 9 of the lower position identifier 4’
partly overlap eéch other. The overlap between these zones 36, 37 forms a
direction-dependent end limit. When it arrives at the direction-dependent end
limit the elevator car must change its direction upwards to leave the end zone. If
the elevator car however continues its travel farther downwards, thé final limit is
20 reached. The final limit is determined in the zone 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.

25  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



floor zone 35. When the measuring apparatus 3 moves farther downwards in 30 the direction of the
arrow, the measuring apparatus arrives in the floor zone 36 WO 2010/018298PCT/F12009/000062 8
according texiheddepigiegtion of the lower RFID unit 9'. The distance in the piregligg®bdhginovement
of the elevator car between the RFID units 9, 9' is get such that the floor zones 35, 36 determined by
the RFID units 9, 9' partly overlap each other. The floor level of the elevator is fitted in a place in which
the Smeasuring apparatus 3 simultaneously registers the identification of both the upper 9 and the
lower 9' RFID unit. Fig. 5 presents a corresponding arrangement for determining the lowermost floor
as well as the final limits of the elevator hoistway. When the measuring apparatus 3 arrives in the
direction of the arrow at the position identifier 4 lo corresponding to the lowermost floor, the position of

the floor is regRRBASANECAHdIfRY tdNRRSMARS aiheneXteial ARG Heltio idRRIMENS B e
same type is fifig@heiedhnarmbopiddentfead. VisRsisfanertieiiridy acinrR ettt tepeysiment of the

elevator car between the, position identifiers 4, 4' is set such that the zones 36,37 determined by the
lower RFID urif@PtiiehedipJdier SM55Kingn RiRFRifid 24 Sn SthE'BBREHR ATISERRlo B tW%'{f%QvéP”ﬁosition

identifier 4' pagbhguelaveeAryPERS . arba S arBbakvesbdbAsMmaaBasy3araifig i amarking
direction-dependent end limit. When jt arrives ?t the dire_ctic%n-lgepf dent end limit the elevator car
e

must charfge iIRIGHRARN GhRaMerty!|SemR! MRIBRLC 1R 5&0%&'\?/&8 Sorindfe its
travel farther dsree@iitivetmrdgimtitndrisas 13, 13’ are made to be of opposite directions to -

each other. The magnetic areas 13, 13’ are arranged at a determined distance
from each other in the direction of movement of the elevator car. Five Hall
sensors 11 are fitted to the measuring apparatus 3 consecutively in the direction

10 of movement of the elevator car. When the measuring apparatus 3 arfives in the
proximity of the marking piece 12, the Hall sensors 11 of the measuring
apparatus register a change in the magnetic ﬁeld; When the. measuring

- apparatus moves past the marking piece, each Hall .sensor 11 forms é
proportional signal 35 to the .magnetic field of the marking piece in relation to

15 the position according to Fig. 6. The perpendicular distance between the
marking piece 12 and the Hall sensors is in this case at most approx. 30mm,

and most preferably between approx. 10 mm — 15 mm. The phése difference
between the signals 35 in Fig. 6 is caused by the interplacement of the Hall
sensors. Since the aforementioned signals 35 are essentially sinusoidal in

20  relation 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 'trigonometric 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
25 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 .

30 elevator car such that the distances between two consecutive sensors are



20 reached. The final limit is determined in the zone 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 W@ gla¥@igrogontrol 29 prevents movement of the elevator car Ppegatindiaegsgnechanical
stopping apparatus. The elevator control also prevents restarting of the run. 25 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. WO
2010/018298PCT/F12009/000062 9 apparatus 3 for measuring the external magnetic field. A
permanently-magnetized marking piece 12 (as viewed from the side) is fitted to the position identifier
4. The markin% piece 12 is of magnetic material in which two consecutive mﬁagnetic areas 13, 13" have

been made by InG B S RRE 5 44EHR i FrS BRI Slaring o dre Ragerioshd hiaigndtic

poles of the capgeridiVSeR3BREY aiRATIsBosddarexnasiare hmaflingnsisite dirtsionwctesisivpther.
The magnetic areas 13, 13' are arranged at a determined (i{?tance from each other in the direction of

movement of tRBByEigr LRSS Rresants e signals Fadl thenafarementippsdodplisensors

consecutively igHBg difectineakhi asrasatuel Benstraiopast . theanibkinge e g1 parius 3

arrives in the proximity of the marking piece 12, the Hall sensors.11 of the measuri aratu
register a 2hargelaNtARSAU HIERER AASHAR HEHB%%’&A’EF%%;&Q&I&VWE ﬁgsrﬂ%ﬁzggﬂﬁm; piece,

each Hall sengpelihdaiftamepinpedioas! st IigndBe3dbagnahisfielstef the aeckiagyietere relation
to 15 the positjon according to Fig. 6. The perpendicular distance between the marking.piece 12 and
the Hall sensolBsaT PRRUIERIAT S BRrdicH ok Ak ihg RPIRbS! B ERas MBS IRINSE e mm -
15 mm. The plafskedifiarkinecpieteer the signals 35 in Fig. 6 is caused by the interplacement of the
Hall sensors. Since the aforementioned signals 35 are essentially sinusoidal in 20 relation to the

rantaneous uGs BEe o datogs ol 6 & Fleacid HBRARIET TR oaditg i e
improvement tinveativranfeenseasiringimp paritys cEnprisesaantappaiaius fiame a1, mddehin the

marking plece in{Bisa 'HELHERRAIMRKRg '§1B 5V £6 8P HAIRG MRS AR LAY UPpSrARaaN- The

The measuring apparatus comprises an output 17 for the measuring data. A
circuit board 18 is fixed to the apparatus frame 15. A circulating conductor is
fitted into the intermediate Iéyer of the circuit board in the proximity of the edges

15  of the circuit boafd, which circulating conductor forms a loop antenna 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

200 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
25 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.



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 we fisted isetise measuring apparatus 3 consecutively in the diremtioriomoversent of the
30 elevator car such that the distances between tWwb consecutive sensors are WO
2010/018298PCT/F12009/000062 10 24mm, 36mm, 36mm, 24mm, respectively, starting from the
edgemost. In Fig. 7 the Hall sensors 11 are disposed next to the marking piece 12 for the sake of
clarity. Fig. 7 also presents the signals 35 of the aforementioned Hall sensors when the measuring
apparatus 3 moves past the marking piece 12. The 5 instantaneous linear position of the elevator car
is determined on the basis of the instantaneous values of the signals 35. In this case the accuracy of

the linear positjon improv riicularly a ing of 0 ' king
piece 12. Fig. & 'Srgrgg h g%?g%%é&ecrﬁ%n o%'2 Q%n&;%sﬂ}%n é@g&%%gg% S%Egﬁ&%gg iggt%éﬁ taﬁsg Pfé}#]%(g:l@on. The
measuring ap plaeateotion danscamapiser ates finterweght;hictthe elenater systemacirabisonbegroove

16 for fixing th&i[ﬁgﬁﬂr?(%@apéé@!r%t@% The measuring apparatus comprises an output 17 for the

measuring data. A Circul ixed to the apparatus frame 15. A circulating conductor is fitted
into the intermediate layer of the circuit board in the proximity of the edges 15 of the circuit board,

which circulatifgc et ayitiimtoatisopeisamskiled innthesantitiat she mMesttHing APRAEHS is also
fixed to the Ci”éHEd?eﬁ{% 18I GErtiGRRERN 85 Fhatiif B ISTepRRCISEIRM iR EEHEH &DthEhe

transmitter 20 is controlled and also the excitation signal 34_supp|ied by the transmitter is read, both
with the contrélevatoribpisbuaynimgish pashitheiaesitirn idantiies according to the invention

can be fitted in connection with the elevator car. In this case the interpositioning
of the position identifier and the measuring apparatus is fitted in the manner

presented in the invention.

10 It is further obvious to the person skilled in the art that the elevator system
according to the invention can comprise more than one elevator car fitted into
the same elevator hoistway. In this case the measuring apparatus according to
the invention can be fitted in connection with more than one elevator car fitted

into the same elevator hoistway.

15 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
20 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.



20embodiment of the invention Hall sensors 11 are additionally fitted to the circuit board 18 for measuring

the external magnetic field. In one embodiment of th%l]nvention 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 25 embodiment. It is obvious to the person skilled in the art that the invention is not limited
to the embogimanggiescribed above, but that many other applications are possible within the scope of
the inventive concept defined by the claims presented below. WO 2010/018298PCT/FI2009/000062 11

It is obvious to the person skilled in the art that the elevator system according to the invention can

comprise a cpuntenyieiitiefidhe RIF\HERYBION 67 plssithmvathadt aleoaeregight.)tiis alpo obvious
to the person skilled in the art that the measurin apiﬁratus 5 according to the invention can be fitted in a

selected loc&RYARITRIRNGY (S neNaERCtBF RBR N ah WhiRH 22 LERMBHSEENtifier according to

the invention can be fitted in connection with the elevator car. In this case the interpositioning of the
position identifier and the measuring apparatus is fitted in the manner presented in the invention. lolt is

further obvious to thédBRGTHERRPRAMUS (TR deCatiIeT IR IR WBRIFIG Y8 eSAVEMion can

comprise more thanyals elea8ariagr dibisst #ite tseasrung cderaiorisiwactto iy Gase Fagigreasuring
apparatus according to the invention can he fitted in cognectio_n_with more than on%elevator car fitted into
the same elevator gmy measuring signal (5), for determining the position ot the elevator

car,

- a position identifier (4) fitted in a selected location in relation to the
elevator hoistway (2), which position identifier 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 (5);

wherein the position identifier comprises at least two RFID units (9, 9’) spaced
apart from each other with a predetermined distance in the direction of
movement of the elevator car such that the zones determined by the RFID units

partly overlap each other.

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
means (11) for measuring an external magnetic field are arranged in the
measuring apparatus (3), and in that the position identifier (4) comprises a
permanently-magnetized marking piece (12), which marking piece comprises at
least two consecutive magnetic areas (13,13'), the magnetic poles of which

consecutive magnetic areas are of opposite directions to each other, and which



1511 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 mechanjcs 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 20 to the end zone of the elevator hoistway in a

correspondirgmRarnal<ah dgiriticintifsarOaRD R BaNat enddiitniladhirstanedeoralecef the
elevator system can be further improved e.g. when the speed of the elevator car and/or the movement

area of the rAEMFRINAEHEERlRR OhTRYeEEN, of i\AlRY AT G ngement for determining the position of

an elevator car (1) in an elevator hoistway (2), characterized in that the arrangement comprises: - a
measuring apparatus (3) fitted in connection with the elevator car (1), which measuring apparatus is

arranged to forf AANGBRRIH &GSl PR B ndy A AHRY ZGGn AN (31 3braeiitikiny 1RE position of

the elevator gras@ipgshioreidenidiemagriisted inla selecirthoeatian ind iU e giriratos hoistway
(2), which pasition identifier is arran%e,d to_connect inductively to the aforementioned electromagnetic

measuring sighaP{¥), BntalsB'& 1P THARLCHET 6 s &h COBME RS 8RR DA BRI RS trE Measuring

apparatus (3nhdikithg gitese TERiansidimaaskiiggtigeat dmprbesanuihmagaiinn adeatfleacranprises at
least two RFID lépits 69, 9 E}Jace apart from each other with a pv[rﬁgetermined distance in the direction of
movement of #5¢ HRUSRFHUEN cHh AAIS R SOt ePn MG By WIKCR FEBNShEY N 1(NBIBRYR each other.

2. Arrangemgrdaarcepedialgyiy slamoppenacipazadns toaktuh polserpatielwigicfovoaddnuthe
aforementioned g)osjtion identifier (4) comprises %n idenIificﬁan E)g‘) of F?{)j({éi[gosition iﬁ%ntifier as well as a
checksum (Eﬁ'.a nﬁ?%ﬁﬁ%‘?‘ﬁeﬂf%@é ! @5@/ FHEUNGHIS Vs &@ﬁ?e%ti tH& m@ans (11) for
measuring agi@xdesnabhnagreiefiets aie arsgagadiy the measuring apparatus (3), and in that the

position identifier (4) comprises a permanently-magnetized marking piece (12), which marking piece
comprises at least two consecutive magnetic areas (13,13'), the magnetic poles of which consecutive

magnetic aréashaegheicopposiahnsaingshe gaokitsheofaad wldohtor 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 (5).



13 consecutive magnetic areas are arranged at a determined distance from each other in the direction of
movement of the elevator car. 4. Arrangement aCCO{%ing to claim 3, 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) comprises a permanently-magnetized marking piece (12), which marking piece

comprises fagIrNragpatiscasramild taititedceriraecatively.ithenaagnetic poles of two of which
consecutive magnetic areas are always of opposite directions o each other, and which consecutive

magnetic areas are &FaltRUIEAQ8E A HiRIiBRFIEeTIiaNter 6thds iiRd 8RR RHPhBEement of

the elevator car. 5pMiethpdtterfedsrorniag Biethesibenieh adepigator 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 meaguwin@Rigmal(&)ofandetrimintagidhaPasieastiprelorater sake parrgiton identifier
(4) is fitted in a selected location in relation to the elevator hoistway (2); - the position identifier (4) is
arranged to connedGhIRIBIREIPHSNALIRNCMIRHISS electromagnetic measuring signal (5), and also 14
6. Method according to claim 5, characterized in that: - an identification (7) of the position identifier (4) is

fitted as a part of the pulse pattern (6) formed by the position identifier;
P 1. Methog accol?ging to(c?aim 5o0r 6Ycha acterized 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.

8. Method according to any of claims 5 - 7, 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.

9. Measuring apparatus (3) for determining the position of a moving object (1),

characterized in that the measuring apparatus comprises:



- a checksum (8) of the identification is fitted as a part of the pulse pattern (6) formed by the position
identifier. 7. Method according to claim 5 or 6, charagterized 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. 8. Method according to any of claims

5 - 7, characterized inAh@sparaeansrianeneesy nneidh ladhp pxterrahmeeanalialiakdyeridedde the
measuring apparatusBS?(;zée:t at least two adjacent permanently-magnetized magnetic areas (13,13') are

made in the markinfg e QyRRRIGRE(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 dif@i8HBHdV LB MRS MG BAton=0T theppM AR RN he (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 circuit
board: - a cifcuit'board (18) fixed to the apparatus frame, and fitted to the circuit

board:

- a loop 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 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 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).

10. Position identifier (4) for determining the position of a moving object (1),

characterized in that the position identifier comprises:
- an RFID unit (9,9Y;

- 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-



- a loop antenna (19) formed on the circuit board; - a transmitter (20) connected to the antenna; - a
controller (21) connected to the transmitter; and in til%t the circuit board (18) is fitted to be connected to
the 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 elpstjgaRynAliEiAgTSRRN B ) TeANENT Sanakiahinassearjydien ReRsslipar direction
to the movement of the object, for determining the position of the moving object (1). 10. Position identifier
(4) for deterfify TRYBBEHL RS ARy 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; 16 frequency measuring signal (5) formed in an essentially
perpendicular direction to the movement of the object.



