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WO 2008/ 020111 PCT/ F12007/ 000196 1 ELEVATOR SYSTEM
Field of the invention The present invention relates
to an el evator systemas presented in the preanble of
sWazaos/h20and a net hod for ensuring safety in amrCI/FI2007/060196
el evator systemas presentediin 5 the preanbl e of
claim10. Prior art In elevator systens it is

i nportant to endeavor to maxinize the safety of
passengers. The el evator car nmay not nove outside the
| BhEVRT QRIBYSTEM t he doors are open, the el evator
car may not drop freely at any phase, nor may its 10
mbietoeot theemventionnt r ol | ed accel erati on of novenent
or uncontrolled deceleration of novenent. For this
reason el evator appliances contain nunerous safet

an e presept yenbon tigles impo Ielavalar sysiam a8 prmnéecbpri%ﬁ greamble
PRy 1 R b Ry By Sy S8Rt plente i

hﬁmcbreamblmofd:lanmﬁg of the el evator fromfl oor 15 to
floor. During normal drive, in acceleration and

dﬁg@l %Qti on the control system of the el evator
e that e.g. the speed of the el evator decreases

and that the elevator stops at the right point of the

f er‘éfevaﬁi‘e sGRBHIsOlt %yﬁ'ﬁﬁdﬁaﬁ qgseﬁ&lfavo‘?' £ AXmBECHN Wfety of

al so at the term nal normal stopping of the
ebassgngersh\ henglavaiontar may cohmaye antsiderthel d)md:m@zone when the

0, 55 B S e oy o

| fnoement rEachi naboﬂ#@@omcélb‘@)ordqﬁs mmtenwﬂceedum@ntrolled
arrives, at . the e

[ th | t
CHeRReralon "Br oSNt  HOT HH RRaPY RIS eplenigs contain
Sﬁ@ﬁérdu@esaﬂ'éﬁfvﬁi@étd%mgsdé\ﬂcédﬂ VHIBIE BhIRe ErebbdR- ?Ii\:%—ﬁﬁng of the

machi nery brake is an IectronEchan|caI br ake,
i eleyatneear inpaoih naﬁg@bﬁltuat!@@wﬁ@é in fauitsfugbionsssary to

the tracti on sheave of the elevator. If the

d'ﬁ?@b@ﬁlﬁfl's‘?@té% of ffe e%\lﬁféf'hﬁﬁdl‘e% thedrRHeBIahe elegﬁx%f from floor

can stil tuse the bra e el evator “car

viediger.dpuiing nornesal drive, incdoselerafisur and dec@ewpnrtge ciwprol system
Z09RE W& e gﬁgérgé RYE. 80%9&9&1 of the elevator decreases and that
the elevator siops at the right point of the floor. The control system stops the
elevator smoothly also at the terminal floor. If normal stopping of the elevator by
means of the control system does not work, Normal Terminal Slowdown (NTS)
handles the smooth stopping of the elevator at the terminal floor.

1f Normal Terminal Slowdown (NTS) does not succeed in stopping the elevator
when it arrives at the end of the shaft, ETSL (Emergency Terminal Speed
Limiting) stops the elevator by using the machinery brake. The machinery brake
is an electromechanical bfake, which is generally arranged to connect if
necessary to the ftraction sheave bf the elevator. If the deceleration of the
elevator is not adequate, ETSL can sitiill use the brake of the elevator car or the

wedge brake, i.e. the safety gear, for stopping.
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Fig. 1 presents the operation of the safety devices of

a nodern el evator system Gaph 11 illustrates the

travel of the elevator as a function of distance and
Bise29d3/0W11A nmechani cal overspeed governor ( OSGPCTaMZODEG00196
used as a safety device. The overspeed governor

nmonitors the speed of the elevator car in the el evator
shaft and if the speed of the el evator car exceeds a
certain pre-set |imt value (e.g. 6 ms), the

o’v—tg Sppredeiis\ne nperaﬂfosccrﬁ timee safetyt dheviced eft oy nwideeniiefevafor system.

2B S 5t e S5t DB S bl & v ano

cspeenlt which is cut if any of the switches that are
connected to it opens. If the overspeed still

i ncreases fromthe previous, the overspeed governor

uses the safety gear (area 16) that is in connection

with the elevator car, the wedge of which grips the

gAi mechanits owbrﬁdeedegjcﬂfemmf((lﬂ@) carepenisedtdiea %Ia@é@tu@v:ce The
car from slidin t he ropes

r BYRISBERP GRYFBRS omiPreing oS0 St elswati car 1 the slevgtor shat
t andlifGRe fsheed Yof tHé"'Sle%Qfo?tc)ér ﬁﬁ(?éedé’eé’ ESﬁar?t;tﬂ'e%rét ﬁﬁnt value (e.g. 6

. Overspeed can al so be nonitored el ectric

eXésp |th o¥erspeed igeMemer mmneﬂﬁsdhﬁrﬁﬂtﬁﬁﬁtb!damwmf the elevator, in
VR3S H)a\“,ﬂfn%greﬁpal&l G&d B @r@é( q?ﬁ e(Ji?vator gRntains a

nonitoring appll rece Ves a Sl gna
sm‘ety aifcuithehichiis cutdhpay esthelsvikhes matdretcbaneetedtt@ it opens. If

dat t
m)nl g‘ﬁegédzamngﬁ?a}r% m’BﬂBeuRfeWBB%s@‘éré"%%%%fg gevefor uses
atipi smnycgeasu(g@al 16)tthaman ScobhewiirCWith tthe ew@ma?f the wedge
t}e ﬁva,tor can, % %gﬂ]ed Near the end of the
Peyich Oripp dhe gy ed'af"P elevatos gnd gevenis the slaviatar car from
Oéhdi 2 Ih bt wdrﬂé“ i theWobed of ?%ﬂﬁl@%tnél%nb rfalfbﬁd tHe e {efvator car

the el evator has not stopped
sHtate ko diapdrealy,dhy saiaty gear wedgersand giips.or i s again

cut and the brake of 25 the el evator operates. The

f t t

(008U S8 SRS BN B 55180 s o
oo npublisstion MEO0BIIB0NE] in swhich can eldctronic ekfensptaed monitoring
%ﬁl?ﬂﬁﬁc%ﬁ)&% dﬁgralt%lgﬁ&v E’aﬁ&ig\ﬁr el e {f tﬁg}c%uh,te%@pares the speed
afuhtecawetqitihg spebtli ihais duta hetbieel BU i@ 'mdmoryVaif e MRonitoring

2oo /020111, PCT/ FI 2007/ 000196 3 yields and finally
ange, and Epgressarnpredugascan getivation sigaal; stmeams 8f which

QI‘%’bVaI@B%ﬁ ¢he elevator can be engaged.

- Near the end of the elevator shaft is a final limit switch. The position of the final

limit switch is marked x1 in Fig. 1. If the elevator has not stopped before the
final limit switch, the safety circuit of the elevator is again cut and the brake of
the elevator operates. The final limit switch uses the machinery brake to stop
the elevator car (area 12) if the elevator goes e.g. 100 mm past the terminal
station.

If the elevator continues onwards a few centimeters from the final limit switch,
the car (or correspondingly the counterweight) collides with the buffer 13, which



10

15

20

25

30

14, after which the concrete end structure 15 of the
shaft is encountered. Fig. | presents the shaft
structure of especially an el evator systemwth :
Saurmogeaneilght . I n an el evator wi t hout count erpeeirgien7/000196
the buffer structure of the top end of the 5 shaft can

be Iighter than the one bel ow, because uncontroll ed
novenent can only occur downwards, Even if the nornal
control systemfails, full-length guffers have a

syreﬁi@eamfﬂmlly stbgs tHeecclavadntAftdrahe bﬂﬁ'@f theed Ié%' il én &Mpty space
speec

ive onto the buffers no
dﬁgs {iweWé'ee dhe cansTsie pRd SHECURR 1@&? thppsieftis enRountered. Fig. 1
Dﬁl‘é’gefniseﬁl e' éHé‘ﬁtstle%fd?é %f g@ﬁ?é@llféﬁé%‘vﬁfor %?éteﬁ‘t f!rﬁﬁ counterweight.

plca accel erati1 on/ decel eration
%‘aﬁm eéevajgt mlthouh@olgae@vqrghtefgal buffes siruakirg el thg ltep tend of the

2580055 6 N S Pl et o

canly amouetewhwansl safety connection is used as an aid
in stopping the car. Aswitch is installed at a

Ly O S, S 0 . At oro

Atostheoardoem tri]ms tm p{!ﬂgp? ghéd eﬁfﬁﬂ Gﬂ(i)\%é an’@l tﬁéﬂiufﬁe@s =@ dull speed,
e sha

509 doos Mo fesHicrion sl The cah g0 s e posplied: fak before the

pelelhior @dr atopsl TypRialY n? ist #h@ klﬁ(‘!"'otf %celbf&lo‘ﬁﬂjeﬁfe‘?’erahon that is

circuit is again cut and the machi nery brake stops t
efbyn tha Saf@&f reguiatiohe ag\hepsde hya person.ncr eases fr om
the previous, the safety systemof the 20 el evator

UPRSreldt8 &3&f Sfe\éaﬂﬁ %S/stb%sCﬂrWﬁEﬁ @il Ay édgﬁ?ﬁls%ﬂéq{uﬁers” are

car to stop the car’ The authorities of erent
cent 1n daistease an elpeiricat safebuscenniestion dpused asran aklen stopping

oS Ayl A1 icn RERRD BERE oy b By g, me
|sp®tﬂl lunitoofstm:ht iseeg). Q086 asf the morhimal tspeed.UAL setond-8witch is
Ul sy EaFhie 551 55 SR, b et whih s o5
C80% & the AoMitel] SPEsd. 19 Bye5Hsed I%SO\)H? 'tﬁaﬂ)%rlﬁltﬁ?ﬁ?ﬂhe point of the
nmoni toring system The el evator may not reach

Uivdishs e safaly-gitcuitds agaipousand tbe siashinesy brakestopdiheaelevator
t

Rl T oURfpBbd TR FiETBhsed tol GeHbapub WieX ! dyfbm of the

| elepctitousasibesafety gear hocommectior withdhe elewiatar car @o stop the car.

rope slipping or a fau!t situation in the machinery
gﬁy E?@gé%%‘ég?g%‘?eﬂt\’%&?ﬁes Wevé W8t bhiations conceming the

safely of elevators. The basic principle is that the elevator must contain the kind
of safety system that is able to stop the elevator in a fault situation. For
example, according to the elevator directive 95/16/EC issued by the European
Union, an elevator must contain an overspeed governor as well as a speed
monitoring system. The elevator may not reach uncontroiled acceleration of
movement or uncontrolled deceleration of movement, Furthermore, the situation
in which the elevator car starts to slide out of the landing zone when the doors
are open, owing e.g. to rope snppmg or a fault situation in the machinery brake,

must be avoided.
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Pur pose of the invention The purpose of the present
invention is to present a new kind of nethod for

ensuring safety in an el evator system and an el evator
WxroesI20hEt 1 s safe and reliable. In particulPan/riive7/000196
pur pose of the invention is to disclose a nethod for 5
ensuring safety in an el evator system w t hout

counterwei ght, by nmeans of which jt is possible both

to prevent uni ntended novenent of the elevator car in

t Rurpddenof theoimweationan over speed situation of the

el evator car as well as to ensure controlled stopping

t. t th
oSt AR B B piEoR TuEfif i o PrESE A bt Bhd of, method for
eassurind sHfsty nmmnelevai@r systanfrandsai etexvaﬁﬂtﬂyﬁfmﬂithat is safe and
rmlf |ons a acterlstl features of the invention
Pe\;atpaﬁl%‘%t%ﬁ] RHTROS® O B8 IBXENEER OF dP (fisqiesq Agnethod for

i @wsmmgcsaf@w af e afdred)sksf \ﬂhﬂ‘loﬂf‘é‘éudtérv%léﬁﬂ B§ ‘i"ﬁ’eérl?s of which

the characterization parts of clains
ebifo BPsaiblesbYh tpnérewmfehmntﬁmdgdem@mam @f trwea!eugtqnm in the

| fodii2hk e

o RORTaR Dl Ghiaen o TPl HERK] 48 t0 ensure

serdioded astbpping hef diteni vlgsatnf‘ tére paleseu‘évator system without

T nvent i ve t of the applicati

BRI iy ot R PILnB o el B sy s el o when pio

rarbsafetyestyiehent malfenttivrent i ve content may al so

consi st of several separate inventions, especially if
entl LS con de.red nthellght of :

@gﬂ?g rﬁ?%at'é'@q '\ec'm’e B tasks or fromthe point

of view of advantages or categories of advantages

aldte esfedhtol nsydhem cage, theormetnbdt bec@ding biet @Re invention are

ntained int cl.ai ns be superfl uous from
(har aragienigedpy vi @wst)ﬁlsglea%‘? in the ﬁ%ﬁ@wéaﬂ%ﬁe%pg claipg 1 and
feRI0thesembodifferitad df A ifVERAGh FRI bRazRrPed ﬁc@p\!\lhﬁﬂs disclosed

wthin the scope of the basic Inventive co
d dhe tkerogaims.hSemes inventivrl |emchwneas e aelser dsc@saqqie in the

(R8E457 S8 268 150 BEARAGL By BT PHAEH SO 1 et
aontEng \oditthe agp;lba’mnanr dﬁsugbe alefihed dlﬂfmently dhan dndhe claims
L L Y L —
nveetiens tesbesinhy @the MIcHIBOR/ 1S 26Asiderddih fiha AGHY G188 sions or
?mp!icit sub-tasks or from the peint of view of advantages or categories of
advantages achieved. In this case, some of the aftributes contained in the
claims below may be superfluous from the point of view of separate inventive
concepts. The features of the various embodiments can be applied within the
scope of the basic inventive concept in conjunction with other embodiments.
Furthermore the features that are presented in conjunction with the method
according to the invention can be applied in an elevator system according to the

invention, and vice versa.

The present invention relates to an elevator system and a method for ensuring

Safety in an elevator system.
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The el evator system according to the invention

conprises a safety arrangenent as well as the control

of the safety arrangenent. The safety arrangenent
Aoezogaogiit o the i nvention conprises at | east pam&I2007/000196
mechani cal stopping appliance and the control of the
safety arrangenent conprises at least one limt 5

val ue that sets the speed, decelergtion or permtted
vertical distance fromthe door zone of the el evator

cdhe elvaterosysten astotdirg Metlw@'nnartgmnmiﬁesad sdafety arrangement

o RSP 2B, LS cBBfSY oE TRe sfecnPRnerdat Dhg) sarety amangement

anceordingend e deddritiodl aBnpribudChi 9Bagt ohb”?nedﬁén%ﬁ stopping
el evator system a cordln to the invention the Iimt
VPRSP ATKIthE NSl Olghe Safely REBEBMeNE Aomorises gtipastone limit

aoalaaqsaieéétsItﬁefépbbaddé@elé:%b ‘J;eéééﬁﬁﬁfbd &R Hﬁf%n%g from the

nmpde of the el evator system c n one e eva
s?@@reﬁ%%@frmnglewe’tqrrmn rT\h@ncontmlt bl tkmfsafqty arrangement also

rmation
SERPRRE N, rRAEIAGR S0, 08 ETELARe) & FETBA of e
defordraestioned sefetyraranigewaintis definedtdrea firidtioA optinidhe
safety circuit of the 15 elevator, the status of the

TR 8 a8l Ll B0l R e B ol o

rﬂaaraforfementbneﬁ asrafétg drizmigehtent iy fiftéd elactiat e feOperating
ne .as }\g:; Z ghe speed and/ or decel eration

o'PSd g{h&’g?‘ﬂtﬁs BSin the range defined by

the limt value, and neans to control at | east one

Slrl Oppe NElevtor isystemn | dcchifing a6t tHealinvnBbANER k&R (diingement
door zone, 20 sgeed and/ aor_ decel eration of the

SOMPLISEF TgRNg JOh flecaiviag (inferrpation @beut thm glirestian 19§ movement,
td’p@eﬂ lafibilor H@bél@ratﬂsh%f e waatﬁh &) mt dfrtﬁg géfe}% cirult of the

onprises means for setting t era
@I'@&?&!Toﬂ?eﬁ%@é@f tie maghingrytbnake uiftbe M\nadm zakitorithe besmomng of

t S [ or decel rat on
et SEa0R caf m 1 S5 ant MR mBorBi BRG Fdipabioh that the
alerhcabd:stamce e ey door zone & vell Y theQipRedXdriddidetieRFation of
25 status.of the safefy CIrCUIt i nformation
e Blevifo B bt e g fliieg by 4R Tt Velg, and means to

ebeivaitzp lozRb 8he rstdﬂm)goﬁﬁmiahe@ if8e %rti(:ﬁﬁduﬁiaﬁ&ﬁhefn ﬁ]@fddorr’ zone,

t he door zone. val ue, which set
peged ﬂ’édfﬁé?’@ﬁql@féﬂmﬂrﬂﬁw\c%@’eﬁeé isouisidedthe pBHnﬁed\ratugﬁ set by

t 0
L ol Yolle? 196 Sifelyrfindofia sGFRfer e el inB 1 sptting the
@mqatmg modeaaféhé etevamresuystenguﬁhzfnymetmformaﬁmuabmﬁ @nd Hiection
r ive e of the el evator _a to set |
L R A L SR R S —
inGrrizkian GiboPairial of the elevator in the door zone extrapolated from the

status of the safety circuit, information about the status of the machinery brake of

the elevator and/or the positioning of the elevator car in the door zone. A limit

- value, which sets the limit for the permitted minimum deceleration of the elevator

car, is connected to at least one operating mode of the elevator system.

The safety arrangement can also comprise means for receiving information about
the service drive mode of the elevator and means to set the operating mode of the
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service drive node, and/or neans for neasuring tine

and for storing the time of the switching of the
oyerusOIdiinode of the el evator system Pref erriaymzm7/000196
limt value of the speed and/or m nimum deceleration

of the elevator car connected to at |east one

operating node of the 5 elevator systemis defined as

a function of time, and a limt value, which sets a

| ietevatdrosystene utﬂkﬂn@ thedidformstion @bérm%ﬂvr@é diibe n@drc%/ @hd!or means
car, i s cpon ecte oper.atj ng .nod

¢ R rEpasHIG: '”%%'t‘%%ﬂf Siorrnqﬁe tpag thevawf&rrmeétf dhg Heerafmg mode
| iohithe fedbvaidrheysiah ”Préféﬁébﬁpﬁeﬂn@fvaideeoﬁr%’ 3hEd &Rfifor minimum
and at | east one second limt value, which "sets

| dgreleradiontal éhe elevatos|cag p@ntmted (t_ﬁ at leastos aperatrnarmode of the
f ePaidis fé?ﬁ |szr9%ﬁ'redcéﬁ’§ﬁ fl].IR ctign of ¥ G ChGS o If?qrﬁga{hs,aﬁuch sets a

one oper system
e Ihmrtafob’rhemmﬁmdahannmémelbbfythe egyateaar e asunea’rgd to at least

s for. constan irecti
08 hreratng HHSAS B tne BRVAPF BikeSh. Aaf ke, RN ets the timit for
etlui/pér;n'lﬁttétam:eéﬂ‘@f tﬁ@@l@a&i‘r chh f:an@' #VGAs? bne ebema firdlt value, which
ont r in a j ance can conprise a
o 8eis e "mgff)r:ﬂr faﬂ? Edl lis P@pgh@eo%era&@r%fgr@pmm drogzene, can
1befcahhB@Ed BEANSadtbnk eeét%g%@ae S Pk ¥BvatstH §Fem
preferred enbodi nment t itoring neans a

be grated as a part of the control system of the
9a9'%‘fat°'éﬁ!é§t?fﬁea|5% drafejably copyuisen mMeasuringt mgans iy constant

t h‘%a%h @B%e%fr%h%m Bf:‘rr%wﬁﬁleﬁg% @%é(eos Qrfltﬁw the (I'lbceferatron of the

addition to the nmachinery brak e mechani ca
o¢levelos ceirndhet meang cinthet hlevator néyistesni for Imtromﬂglme stopping

L POPERES o A b erdE bGfch. fr B BHE oeciER; Giiynicn are
t furl:hgg gfagﬁgytlhlermmtemfmtdggt fbterhrgt:rwn;rsocﬁmem #hednonitoring
B Are BRIBO0Gers ABGOL Bl Partiol SYSlenh 0E dhe laKatare and the
desTEtyZ AN fgéhérrars Y Hi®thes éﬁévbﬁ)r %?éteﬁpés tsnﬁpreﬁréhréw safety, in

of the sa ar r angenent n the” nmet hod e passage
oRddilion: tq &mmhmew gr&kearhe awhaomi owerspesd nmrtgeng:fand the
lﬂﬁrt‘é?ﬁéﬁéél of the aforenentioned safety arrangenent

is set as a variable function with respect to tine.

In one nethod according to the invention at |east one
| inrthe roethod farf enswing aafetylin ah elevatorssysten aideast ppeemechanical

§005h0 Yob i 5o 3R ST R a8l 1 M SR Yot ano
at least one limit value that sets the speed, deceleration or permiited vertical
distance from the door zone of the elevator car is set for the control of the safety
arrangement. In the method the passage of time is measured and at least one
limit value of the contro! of the aforementioned safety arrangement is set as a
variable function with respect to time.

in one method according to the invention at least one limit value of the conirol of -
the safety arrangement is activated when the operating mode of the elevator
system changes. '
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| GegBinerobt OfAB%@hyam angemibe; prsitioningno

7 In one nmethod according to the invention the

vertical distance of the elevator car fromthe door

zone, the direction of novenent, speed and/ or

FER 200¢p¥Milon of the elevator car, the status PEA/EIIIET/000196
safety circuit of the elevator, the status of the

machi nery brake of the el evator and/or the positioning

of the elevator car in the 5 door zone, is checked,

and it is nonitored that the vertical distance of the
elregne arethach acdarding tid ¢hadl imventiam theagertied! Idistandahes tﬁa@@kfator car

¢ Ry fop 7 g hB e REyorm BE Ty orieBt RPY halaicbosleration of the
oe@vatfortdme theaktats O aaRty CREEH B IhE aldlatts, % SAiBs of the

the perm d rapge, at | east one stoppi fgﬂaapﬁ) |a%nce h
g elevator car in the

086braddnRYis EHeRked, ah8 il FnéHi @g@d Hat &g(’(::eil ﬁisféﬂcfe of the elevator

ut|I|2|n%the|nformat|on ut t e di
neRiciiimtihe deer vene as avelldas thenspedd and/ohdecienatian of the elevator

at or
L rRRRAE A e bAinSE I SRR B AT YRG! I one of the
e‘;aiu?? mnor;ltmred‘leemtmms awzﬁnfmmamltaéq?rfmmhtm@mtgﬂ eSst one
of, the sa circ inf or mat.i abouf. the statuys
SptobriBe Rplineeris Hittalled ACeaTENE tohe SaN) Bie Qpratisy mode of
phei elevaidtgs@iternh s %bﬁvlﬂn@rnﬁcme L iRforMatic BbotPBe aAlEction of
alimt value, which sets t limt for the m ni mum

d@@‘é‘?’é‘?ﬁft ithR wrtieal disteacafsrmcthie. dper @onpediedpeedagnd/or the
Gaelerafith o PREALIERFRAR Bfe{lmﬁargl ﬁl‘l’&}ﬁ%‘hoﬁyﬁ&m arrival of the

ccor ing to tEe i nventiaon 0SSi
r@!@‘éﬂtOé in rthe rdngy i mmeahﬁmmlatedsﬁom the Statu& ofrdbe sdfety circuit,

RURHE Sy b8 S5 AP, bl T B e ancior e

qms;tloumgdmﬁ the eleddor dan imties doef Arie; ding bt Walie, Wihich sets the

' QD nﬁﬁfﬁr I ngrﬁr'gqrnﬁm ?efgﬁ%gtioqg at| n%pr%ﬁgoy;tg@tﬁg to at least one

| nitdet bfTehe %it—ﬁﬁﬁﬁ%y%@ema'ﬂécbﬁilﬁgs thQFﬂé ttﬁ\?&ﬁ'lohhi@tis also

the vertical distance of tthe elevator ~ car fromt
Ressibletedesaiveinfermation ra@oyb%dseawqe drivelmodp of the @Iavatbr and to

E&f thie Sﬁ%fré% "ﬁ ﬁﬁﬁerﬂm ﬁl\eggéﬁ)'r \A%‘?ré ﬁﬁ iﬂhé ttﬁ% éﬁ@ﬁ%ﬁ fign about
asr\hmdtlvem modes Iene mmfeﬂ'ed aemi?]mtb?'nelnlhﬂ'@f mbireet inltike when the
e fa ases:

peltior A of e Slevafe Wsted chdads s shared BMBRERY, thpdassage

opeipte Bfmbhsured card ifs ﬁﬁfmtba%ﬂﬂﬂha{stﬂée%mba?l ditaAGY Bf the elevator
ITB.XI mum speed, in at | east one operating node of the

srefamihesjagrapne aswelgsithespged iand/artdecs|ssaiipnoef threslevator
gﬁg\"f\ﬁgﬁ \?ﬁfgn gﬁﬁ'gtﬂ@rﬁeg ;rrgﬁ%% t?fr%g ﬁgtlﬁ @tﬁéqmﬁp\?zﬂgeé ' 6]‘1 Which limit
yakiesiclepsioane lie defioed asna . fupetisine phitime. t1ﬂm mmelnca:t |can further
%mpnse the following phases. in at least one operating mode it is monifored that
the speed of the elevator car remains below a certain maximum speed, in at least
one operating mode of the elevator system it as monitored that the speed of the
elevator car remains below the permitted speed limit and that the elevator car
remains at a permitted distance from the door zone. Preferably the operation of
the control switch of the stopping appliance is tested according to the method at

regular intervals.



10

15

20

25

the control switch of the stopping appliance is tested
according to the nethod at regular intervals. WO

2008/ 020111 PCT/ F12007/ 000196 8 In the follow ng the

N @YH¥MN01Kyst em and the nmet hod of the inventi ®CTAI®07/000196
referred to jointly as the solution according to the

i nvention. Advantages of the invention By neans of the
sol ution according to the invention_ a safe el evator
systemis 5 achieved. Wth the sol%iti on accor di ng to

t hm the\iekdwing the ele’ﬁrat@ﬁ%?St@ﬁﬁaﬁd)tr%Vﬁ:'eﬂ]od@leﬂéq%tmn are referred
uat i ons r ced by undesired novenent caused by

ogtly gs %@‘FW’H&%‘i“ﬁé@‘ﬂPfﬁﬂﬁkes and it is

further possi bIe with the solution to ensure that the

spAddantageSofetheiatentisgmi ns controlled e.g. in a
S|tuat| on in which dynam c braki ng does not succeed.

h the s o@l “tlo according to the invention 10 it is
fu Y Fegansoish Sl%JH:"’ébeﬁ%ﬁrémQJ@cféggnmntm araafg elryptor system is

st gghided mﬁﬁltﬁé%ﬁﬁl {nabéébrﬂlﬂ ftﬁsﬁeein%ﬁﬁ&{ % i [5(5&% le to avoid

count erwei ght. The sa AT I Angemsnt I ncor porat e
t heaZardai Yuadipgs m@m@iﬂw ugde&ireldhmowemnt causezhby rope slip or

ea&éf&éft @%a@ﬂﬁé@?&af&% %@e it ﬁrﬂ‘gé\t@%} #nmit')lgg\(s(f)@!{ {/hh il to ensure

evi
arthahﬂmmpﬂedméﬂwtmmmr tdmmﬂ\cehtrbméd iggpr idvE sitiBfon in which

c BBt Being oo Rof sls Wi (¥ Sol opastording & e invention
utit lsi fetheh@ossipRPicEndR! $LRIBESS oR 2t @ﬁl@?g@ﬁ@gsﬁb%%hé elevator

ot W se I hcorporated. in the el evator s%ste
?E%nt"at fash QJevaiosm wilBoyt qavaterweighti nfhe t Isefety arrangement

' fif'{(ﬁﬂbbl%fbd""irl 'thé’%l L&l QCLISP%IH? dtﬁt e IFIQ&{IIIIJ}'F ﬁgh easily be

one odiments Wt er ence
atapah%dordummggmumm:emmrg:r art pefetenievicekein which case the

g aandemBRE pREBldN Bt REBRN IPHes Y hifentlnvel of the

ofeletvladaareSyetm with feysextra acepobaénts, éﬁdﬁﬂﬂ thd BYIBfibA @Ns podsible to

between them Fig. 3 presents sone |imt
ﬁfé‘ﬁ q%‘ﬁ mﬁafeﬁﬁﬁewﬁ]meaéngﬁw@alswmﬁemswcorporated in

|m@egrbvgarsygiéﬁh set the limt for the deceleration of -
the elevator car. The elevator systemaccording to
t he |nver]t| on conprises a safety arrangenent as well

asTesrntation of drawings safety arrangement. Preferably
the safety

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

Fig. 1 presents the operation of one safety device according to prior art

Fig. 2 presents a block diagram of the operating modes of the elevator
system according to the invention and the switching between them

Fig. 3 presents some limit values of permitted movement according to the
invention, which set the limit for the deceleration of the elevator car,

The elevator system according to the invention comprises a saféty arrangement
as well as the control of the safety arrangement. Preferably the safety
arrangement is used as a supplement to prior art safety devices, in which case
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arrangenent is used as a supplenent to prior art
safety devices, in which case WO 2008/ 020111 PCT/ F120
O 770 0 01 96 9 the safety arrangenent presented in
MWR2008/020ht1i on st ops novenent of the el evat or PCArFRANENN0196
the safety devices according to prior art for sone
reason do not operate in the desired manner. The
safety arrangenent of the el evator ??ystem according to
the invention 5 conprises neans for receiving and
| NpRe §4feh affanbeht td?@séhté@%' #e flvenfiBy eﬁﬁﬁé mépéﬁg t of the
and/ or decel erati on he el evator car, the stat ?
t helevaige RRrwhen Bhgrsefaiy dtew@e@ legoending ta naorsaramssmﬁe reason do
%ﬁ;a%ﬂé iﬁ'tliézggélre%fméﬁﬁelel evator and the door zone
tron e elevator. In elevators w thout

countermelght the machinery brake is typically an
Ueresafety aarrangaoaentwoi dhe ialevidorf isysteth tawcbrdibie to the invention

as

roseesar BEof JREVIO Al hibelf R i "Bocton of

f Uﬂomemmp@edeand/anrdeberemwmeanm em(aj\tdtom/ﬁag hthist st'thﬁjs of the
I ST ancC

i,hl e to ni.t &ha t vertic he
o TBaSHIReTY ke Bf the plev e Aiatug; Ob e Saiety ﬁ'éctgﬁo@fewe elevator
araﬂdorth@ec‘cﬁioer abhen tnf@fmét"tﬁ ebe Ak O Tel&@iof. effﬁ' @;féﬂ\fatd? N without

the permtted range defined by the limt values

mEPERisVeighh thermashinesy beaket isrypically @p@smmmﬁ;inmid:@akﬁ which is
t gl ?6’65 ke S%@b@:‘ﬁbm il rt?)v% ér@g géht?lbﬁ%rce than

means of ety arrangenen ver
oflﬂ@\r%n@ﬂewleotedc ampwiardsn tThhe ckaﬁetyz anangemmlt | funthet heomprlses

SRR A 6] G581 Beo 8 PP e i tance
o ;mé theet elegatordes frof thecdadreroneals w¥i 8 Thé $peed lah@lcﬁd}eceleratlon
nodes t he novenent can

N f@'{'%tf G f%ﬁ%ﬁ?\b"thq&the parmuided range defined auéhe limit values
| bﬁ‘rﬂov\éﬁiéﬂﬁsand’\ﬁieﬁhs %res fHérSﬁérEf?ﬁ SHIRE %‘T’é‘fa@or system.

of their boundarles an al so be con ected to
cécearding e the iingentiene byl meane of the safely afrangement the vertical

SHBLRIEY o Bt 001 T 5 AR 58 bl anctr
cdaceletdtied, ofvthe lelevsitehcarhstaghg weithin tis bouGaieanobthe limit value
B85, e B0 B e S HSMERRA i trr

ebpumating rﬁ(y@éﬁtﬁecmﬁv@menﬂﬁﬁn Wi cﬂﬁnﬁm@aab'diﬂer@ﬁfiﬁnﬁﬁalues and
determ ned y the status of the safety devices and/or

aPYMEIUSy Jggt,,vgggesofwhlﬁg arevaepifored for non-exceedance of their
_boundanes, can also be connected fo a certain operating mode. If the

movement of the elevator car is not within the permitted range set by the limit
value, at least one stopping appliance is controlled, with which the elevator car
can be stopped.

An operating mode of an elevator system in this context means a certain status
in which the elevator system can be, and which operating mode is determined
by the status of the safety devices and/or actuating devices of the elevator
system and/or on the basis of the speed information and/or position information
- of the elevator car. In the safety arrangeme'nt the operating modes 1o be set do
not need to correspond to the other operating modes set for the safety devices
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system and/ or on the basis of the speed information

and/ or position information 30 of the elevator car. In
the safety arrangenent the operating nodes to be set

8D 2009020mBed to correspond to the other operatorg2007/000196
nodes set for the safety devices WO 2008/ 020111

PCT/ FI 2007/ 000196 10 or control devices of the

el evator system although they can he the same. For
exanpl e, the statuses acceleration1°uniforn1speed and

br 8K coetrdl viciseof tﬂ@‘é@éﬁ:ﬁéﬁs Réml éﬁlfuéu%q ’c"h%&:éaﬂ PE e same. For

fromthe viewoint of fety arran
beP¥HgPleo Bpestatiusas modeletdione| enifaroy speedi agd. bfaking that are

T i

of belbag & epatating sysdeetd delevatdi ddving™. Fig. 2 and the
nmet hod of the safety arrangenent for setting the

opgr f the .elevator Y emandfor

coft B ARG, Bie. BBmii" D B B4RY Brbtierentyis, dscribed in

end:mﬂlummmh w.ttethemamr@moaeawItrneedlelvatomygﬂeﬁv a&é&rdmg to Fig. 2
which the safety

VA B‘ out c unt rvvel ght ,
'ﬁ%’@ﬁ ?§8 )‘réérﬁ@QWGPnE ﬁeﬁwgftb@ronﬁratm @ade of the
Opéié@étbﬂgyél‘@ﬁ\eénd Rorf § @G RBRT Bhé %émﬁﬁm% % tﬂ%cﬁﬁer In the

t he means of the safety arrangement

no¥ebediment thednyentioniis appliagen afeeleyaiot aymenmmout catmtewvelght

h
g}é"g\)bﬁ gﬁﬁﬁz%gl'eﬂg r}aé@pﬁ@ﬁehﬂ&@ﬁ{pn%ﬁs arbégnéj ?%P%Feg\ngu@éjr different
aIQﬂ@ratmgeln'ledm dpiffesest eperating hn@dnmdeﬁnmll ohthe ?déaﬁs @f the safety
m from one

pr hi ng of an el evat or

oo Bbhs b cMb e, s e Rl il giias can bs connected

Proahammwer @CcOOdgTEIR thef intdition! A¥@bRrmeRY or fdd&Mhas this, and the
peed,. decel erati on and/or position as _a function of

"H@"’“P@ isited deripelpr inplevafor systarss withiopanigrweight.

operat| ng node of the elevator system although it is

alrsg 2 pagehl Betdwichingeorsa eleyar fs%l@ fh‘n orfe Bgénfaﬁﬁ% mode to
to activate the stopping appliance 20 only in c
oﬁ'@Pﬁ‘?F R§ ablgek diagsamn Preferably anrmowemem aofthe Rlevatorican such as

p&é’d1 '?:Fébb%‘?'atlofn"‘érad?bln? g acﬁpaéj S RGPS t'eﬂé I? %érﬁt%gchs gonstantly

he novenent o or car nust
pu'mpbcfe/et phthe operdtingvmbde ofstheoaaie'eetbec'tystenﬁl dzltl*bhgh it is also

CRFAAR RIS, o i3S Hed 5 EMate PR 5550 appiiance

boulydmceﬂam&fped&fﬂr@hn@@és ‘t@mﬁ:haa ﬁhﬂ%ld&oﬁﬁ@'nh@tlbﬁ% connected,
n, the solution 25 according to Fig.

t ngp,\ﬁ?“Eh efiRes Rapied ngedne mavegent of eJe%omanust be. It

) ai@@%b@&lb!é&hHPQQIn%pvélﬁé%’%Mec@éd ¥d BB he bpératifly mhdtts of the

normal drivin evat
elevator system, compilance with which is monitored and exceedance of the

boundaries of which activates a stopping appliance. For example, in the solution
according to Fig. 2 the limit curve 11 presented in Fig. 1 could be used in
. qperating mode 10 (elevator driving), i.e. during normal driving of the elevator,
which describes the travel of the elevator in the elevator shaft as a function of
speed and position, or the electrical safety arrangement according to the invention
could be used fo replace the mechanical overspeed governor, and a speed limit,
which movement of the elevator car may in no circumstances exceed, could be .
set as the limit value for the mode 10. '
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whi ch describes the travel of the elevator in the

el evator shaft as a function of speed and position,

or the electrical safety arrangenent according to the

YW 2048/020m11 coul d be used to repl ace the nechamCaaiizo07/000196
over speed governor, and a speed limt, 30 which

novenent of the elevator car may in no circunstances
exceed, could be set as the limt value for the node

10. WD 2008/ 020111 PCT/ FI 2007/000198 11 In the

S Olnuihe RN AIBA AEbIEhd @ xfpgz & leﬁt u'ﬁ%ﬁﬁ% ;csrnémg?ﬁéf( Qfétush(eon/oﬁ) of

about the status G&on/o he nmachi nery

st Beusachipeny /el doe statug W@GBMQSW) of thewsafetyicirchibof the elevator,
el @n\é &r zonkd Enéliﬂ?ér vér%ﬁgjlé”cﬁrqcé Bﬁh\éeéuévérilgﬂ aﬂ g?‘oi@giccfor?? zone are

the el evator car froma door zone are
admlpnlt@ledt n adﬂ;tlmpkemaaueeteaed elewelevationf of the elbester ear, which

R e 4 AN S ——

opmea'aim;g madie offtheheleehiey aety@ferﬁYSt@éﬂrle‘él drd Raféty Haingement
al so_conpri ses neans

saf ef% z? ement refer
f ' %@ Q?Fg‘??m?é's fegn Hbmeaﬁqﬁmwtf% angdn® GRefBeNYerin which
abipformbhen BBSEthetM6mRheHR! Sbvaks s &bﬁ%\’\l&(ﬁ[ﬁ% ff'érﬁ 'Bn%”Speratmg

operating node to another can be ored
ar'radQ dreanothes ¢an obe rstered. aheo safetyb rayrangemient falsoh eompnses a

I

oK SAch S V)AL 350 Pl ol B e clovarr
besyatﬁnaia&tored g. by neans of magnets fitted in the

el evator shaft in connection with each | anding and by

' to the el evat
9303, Alnd AR SWAOBBI LLC! Beb e B URE o n he
dcaiﬂvalﬁ staftdn cofeectiah with. edchflandimg Bad byliastng dfénductive switches
m%i)(teggnt of thE’ﬁel evator car can be obtained e.g. .
iTHiRd Jo dho elevainr L of amagnsa0€9tf@é seReQra suited 1@ Cagyeying door
appheé Calnfatis AR NMBASH 'Hhddt He PRVeidMt JTBA8 WibvMor car can be
met hod connected to the el evator car, the oversp eegal

g@b@*w e. QarW"thh% SPEp Sensemeuahvas eppidse epoederar otnrereappncame
RBS&d ﬁfedsnff?nog ?tyéi‘ﬁd?f mEaé r@gﬂ'pg@ogo' nt“e%%&% ARSI car, the

po rtron 1 n lon or,
deperspaed goyelrmo,\mr ﬂ'Bhl@pBGSf thecoverépddtiegeleenat Thecstieed of the

ed. .Further
BB b B BT P ol r PSSt ghen 6 poit o
c departreds kidwen,ahe @b@lﬁ@ﬁ bPhedEReRIter cirican bef calldiffated by means of
h,?\éator |c:ah E’Q’ is al so possible that
preeg FUHNek Aygneanspr ther srardhinfrmatien itds poseibledter ealculate
afte eesseftisdbeelbRifion SOEHR! Blevafr- car, and it is also possible that
acceleration sensors for determining deceleration data are connected to the
elevator car.

The safety arrangement can comprise means for receiving also other information
describing the status of the elevator system. For example, information about the
status of the main contactor of the elevator, about the status of the stopping
device, such as the switch of the OSG or other anti-creeping appliance and/or the
relay controlling this, and/or about manual opening of the machinery brake of the
elevator, about the load of the elevator car, or about the status of another switch
or actuator connected fo the elevator system, can be received and monitored, and
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25 The safety arrangenent can conprise neans for
receiving also other information describing the

status of the elevator system For exanpl e,

W0 pofreaoion about the status of the main contaatrz00TH00196
the el evator, about the status of the stopping

devi ce, such as the switch of the OSG or other
anti-creepi ng appliance and/ or the relay control ling
this, and/ or about nanual openlng t he nmachi nery

br k6 B5n bl Sitiit2cGh %‘éﬂfn@rtne Bg%hné H%fde%% LiVAfr for system. Further,

el evator car, or about anot er Swi
orit iscpeasilie ta oreméor add wdilizehalse lofhertiniormgtidre in setting ke operating

r Lye ; io.ed,a VWO 200

p Pk Bl GoontiralioN R0f ol sPREd PfPod, of he ipvatg about
t:wrmpercm‘ve glgodﬁt_}%dmft |ﬁdﬁﬁ1§h§idé:@’lf amtef?mrxé?tlﬁdrﬁh ¥End relating fo
[ ossible to nmonjtor and utilize also other
rﬁ%\?ﬁ’g?ﬁaﬁmqegﬁrlt?ﬁ@‘?ﬁiﬂvé‘ K&rating node, such as
|nforrrat| on about the speed reference of the elevator,

about - servh @y, dr tﬁéeelﬁvéi@r syéaew hag el agefmiﬁg Abd@Paslected by
a 8t her command rel ati ng control of
105 etk agmngemeatdo dbe ofwingh g Iimit vHBeds Sonnested, which sefs

SWAE FiifeRr R%Hﬁlt%@%é(férﬁ%r A g% %ﬁ&ﬁl&? %QT Wﬁth;ﬁ QFI? boundaries of

safety arrangenent, to t
t the rapvernestetraustt empingi aedf dr tlmermmvement exceeds the

coviiel
R T

emeenﬂ%ng teethednbentiutecare be @l g.vihpridr art ahtipédring device. It can be

P BTt ket cing, 15 Bk of a5 Braf. oehighylooks direotly

alagerr%t Whﬁ&tlﬁg\fb &s of the akvBkr. ?h@ stébpIfg %Pltéﬁ’ée used in the
catch, guide rail brake or rope brake, which

disphitionyaccagling de the dnvesttioniaap alspdie afroppérakevatbish. locks the

'?SQ%BPHQ Sbrahald gB&éarlng |éé goélﬂgn cgroéﬂffab&% ﬁtﬂ%fj@{}:%nts or

e I nvention c rop€e
t beakes M@Mmbf tire rope miley of ghe emnempeerd gbeermosi i whl,ch case

0 that reve ol. , brakes rot

RRR B SRR 617 melvesy il st Bt S s ik Rope of the

[ aserspwe igolvemoe laetivdies tha kafddy §arcol thitdlévatbs hAd #fus prevents
ownwar ds, .the rope of the overspeed governor

aEfGiePéﬁ%Qf the eé%\@é% cgkdowaradie lBrwbish opassntha mgshanism that
D%%\S@r’[hé ropé %?I%é‘gvé?rfs bBg EHﬁ‘}r%n&%rns%eﬁg?b'ﬁ%ﬂiance,

whi ch case the rrechanl smthat 20 stops t
owbichibug cgo berfagned inao e.gne rage brakesardhpisalpty gear. -
appl i ance, which thus can be formed frome.g. a rope

bR Sl tQﬁalz{?érﬁéﬂt Qﬁéé oégfagfuévngl[oﬂén&e %nzlevator system

checks the o of SysS
preferably contmuously, and when the operating mode of the elevator system

changes it switches to compare the movement of the elevator car to the limit
value corresponding to the new operating mode. During normal driving 10 of the
elevator (elevator driving) the status of the safety circuit and of the machinery
brake is monitored. If the brake engages and the safety circuit opens, it is
interpreted as the end of elevator driving. If there is no fault situation in the
elevator system, the actual situation is one in which the elevator car is arriving
at a landing.' Before the elevator system is interpreted as having switched to
mode 40 "car at door zone", the direction of movement and the speed of the
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preferably continuously, and when the operating node

of the elevator system changes it switches to conpare

t he nmovenent of the elevator car to the limt 25 value
oo regmondi ng to the new operating node. Duri npgTFeH0B400196
driving 10 of the elevator (elevator driving) the

status of the safety circuit and of the machinery

brake is nonitored. If the brake engages and the

safety circuit opens, it is |nter eted as the end of

el gPhRF caF b BlecKel. *rhgfa%cﬁoﬁsf’of il fha ghw@éé g%gieﬁtﬁad in Fig. 2

the elevator system e actu S|tuat onis
whaighdefiedesusinthat thaposiivadinection o8 d:heatspaedi anidi dawnwards, and

B r \ kY2 |S|nt eted as havin

v fedelirafiofl 1 positigh WA i ROBESE &8 v debthwaras at =
of denelemating speet.t he speed of the WD 2008/ 020111

PCT/ FI 2007/ 000196 13 el evator car are checked. The

ni,t udes pre e n Fig. 2, are .

Gof Bt 480eR bat 4 ndTAd ot RRyE G5 e sheetu s aadee set imit

v speedovipptis, eléV@tor tdyeicir Ciel Pérbiel8d Jas Shalisd tdwiRhed to the
when the el evag&r car proves downwards at a

e‘?-R,ﬂr% ing megles gl clprepanng i, stap, high speed) inswhishithg elevator is
%@é@%péﬂ #ohhg féﬁ%‘?ﬁehse g" BScéMbﬁ§%uﬁe§lttuLaggﬁ U the elevator

spee m, the el evator systemis i1 nter

haﬁﬂrﬁ@ MaMinG:HBWards ehiés speed shengnaviog dmw(vpmrdpas iabdhe highest

55 ol o 146, S48 trcor

sum ukimel door zbnéhkase|bwent osceivaal fiotn NBgi G@vétﬁﬁ@ﬂﬂ%h@rdoor zone
rds is.at. the hi ghest

TR HRERAER Iret e R e o o b s gperating mode

pddi chpat Migopfzohbeisebsly 3t He é@ﬁ/atdrrbérhﬁ fR9h He"GodiPsone, it is
been rec Aoﬁ_led fromthe elevator. If door zone

i AERSGMat Mg elavatorisysien has mt@beé o dhe operatingtmede 30, in
dQgich fHeLele? r

Sty 00 eORf: B0 e i 5, 4385 GRARgrbp s ow
[ §PSG®E erm ned that the el evator system has sw tched

to the operating node 30, in 15 which the elevator is

| Fg’{{/v%sg{gg%%% sﬁg?teﬂré %eﬁ%"’trgegggg'g sé iﬁ&?é 59 i‘%ﬁ 40P preparing to

optopahighgspeedy tB6 circainstamico rcaprlmoalgt ag;ztuatlozstmhlchltlé elevator

B e B Bbad BY Thes o Esl nhe Soighinee byl i as8to stop the
EEISktatoThgr asihg cdifferent stoppind | fppliatéed Quéh WRat B2 3%\/ﬁtor car is

eva u5|n different sto plng appl i ances suc
thlaug%ﬁéo é\y sl Ia@lyr and quickly. It is not desirable, however, that the

stopping appliance used according to the invention is switched on when the

elevator is at full speed unless this is unavoidable, but rather in the safety
arrangement according to the invention the stopping appliance is activated only
if-and when the other safety systems and stopping appliances incorporated in
the elevator system do not produce sufficient deceleration for the elevator car.
Especially in fast elevators without counterweight it is not desirable that the
elevator car ends up being stopped e.g. by the safety gear when its speed is oo
great, because deceleration that is too great causes a risk to both the welibeing
of the passengers and to the operation of the stopping appliance itself.
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brought to a stop reliably and quickly. It is not
desirabl e, however, that the stopping appliance used
according to the invention is switched on when the
av@vm/orolils at full speed unless this is unava@atatei 00196
but rather in the safety arrangenent according to the

i nvention the stopping appliance is activated only 25

i f and when the other safety systens and st opping
appl i ances incorporated in the el éator system do not

Pr 9y CS@FTW far !ia‘?lpglzlléngﬁ&?drﬁiﬁ?tstb e iffentiBf i€ t@;é\?\%ﬁlfgiﬁ%ﬁ% for use as

Especially in evaf oFs wi t hout coun
i saddtionrlssafall esthasupplement|tovpiion atasafetyddevipeselt ig however

or BRIt oler o] Heflokn SFRare ety MBS R0l Bgraing to
ri tie ineertimrh t he wel | being 30 of the passengers and
to the operation of the stopping appliance itself. WO

g e e R O P,

apgedeteration fthat aismirdmunads eicvatdr ¢af MUYt ASva Preferably the limit
ior art safety devices. It is however

su‘@l ement t]{') %){ L [ 2 —
po&tiiH 8re fskins app fuagtion,ofjie.ceg. kriberspnaredpsaribed in Fig. 3.
t heyneAl tHe | devaASCHt M Sviihes 16 MAEBD! 1 mBmENE of tifldl when the
val ues_connected to the operating node 20 set the

| i §Witching ocadrs apvellcasthe speedtofdhen¢levatomeaheat the moment of

el ; ) rxahl \,. [ jm val u
o SR Kol NG memBhe AL g e deblorall e clovator
demtris bahtulahedigg a f&nctidﬁeﬁtimbaar&l %WQMH\%M&%E the requirements
. 2 \
it 8 e’ DA B dnpYerlant i i slayaiar Gitcarel iles Here the
caangd df ysermmitteh inovemkpt S9VdnC Bid20 absve & HRC valDe! BE which the
After this the deceleration of the el evator

nmenpory. e .
cﬁ?é@%ﬂ"&:ﬁ%‘%ﬁ%’a the ligit gmdt)i aRd dhe Ginfd emdhe curve and the area
My P 1t i t kAL Lotin ot
TSP vilneh e Vied SHHIGR B o B Mert B %Aubdl privation o the
Hetappingappliange. of pernitted novenent is an area above

the limt value, in which the deceleration exceeds

" o @l L d

| BE P gD - B e bl b5, Bl Systom s

ggwitchedto thes eperating intode 20 sBstwasn t+8t 1. nhgﬂinﬁMIug Oiimo set for

BB PP ol b tis Tl Besckd ed RGBS blvator

t bpstepehad switchverie tRO opBeitingafode 8D. Betwddre, | i t9dbceleration has
set for deceleration is zero, because

\églt?gﬁ'@&g\fsqq@% Girst, RSIWIRILEed t the linileyalue ©f dlaselaration is gim: and
after the moment t3 the limit value is gims. Preferably Gims > Gim2 > Qimt > Qimo
qualify for limit values, in which case it is possible to give to other safety
devices, such as to the machinery brake, time to stop the movement of the
elevator car in a controlled manner, and to use the stopping appliance of the
safety arrangement according to the invention only in fault situations of other

- systems or e.g. when the ropes slip in conjunction with an emergency stop. In
elevators that move slowly, e.g. 0.6 m/s, success of an emergency stop couid
be ensured by using a simple time delay, after which the stopping appliance is
activated. Purely using a time delay in activaiing the stopping appliance would
not however produce the desired result in fast elevators (speed e.g. 6 m/s)
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20 system has switched to the operating node 20.

Between t1 ... t2 deceleration has the limt value

gpml, between t2 ... t3 the limt value of

saemlogpAmtilon i s gon and after the nonment t 3 pichreriz007/000196
limt value is gllnB. Preferably 90n8 > glinR2 > giim
>grmo qualify for limt values, in which case it is
possible to give to other safety devices, such as to

t he machi nery brake, tine to stop t'Re novenent of the

25 4 iR e h
St\(r)vg%%&tg%ngﬁﬁg% "’l%e‘“c?ﬁsgé hf g{agpgﬁ étoggn‘%n%spﬁanceg S time of
aceendisegonds iSha:Jerrh\oamtomng) maoyeimerftaithe eldvatdricansaref the time

collfay LR BT R s 1o, Gehieh G HRVER, PeLfrdsit o the plguator car
”Dgl@“ﬂfh@‘ﬁb(&esww lﬂeQ,] m‘:@ mé‘tﬁﬂ@?i’c)rﬁfﬁe @dél@%f &er}@dbordlng to the

stop coul d, ., be en% le tinme de

2FPUPTRN Wiih 3gecy %rﬁﬁpaanutp\fﬁm%ﬁeﬁn% tey 61 s anfunglion of fime it
Pug pi ng
P e B Serdchad stop B ek for b

result in fast elevators (speed e.g. 6 m's) WO

20Banage 2ialse:the:speed cdGhe sirectionf fhsuelevator car are constantly
COHBhfSAR! &Y cor?r@%ﬂ#befo W Spditd ﬁﬁ*uta\ﬂ.%n Slhot‘ﬂfg Bfibodiment the limit

appl 1 ances a sone 'seconds
st\vaiigs Jorspaashtandf dedelestionateoe selr orﬂgnofot hmot/ement directed

speed“"@*’%"heﬂp e o oo R 45 RoRleFHEPyotP to set tmits

e.ajso lfdiren‘lmel!mene direbledkupwapdslelf elhé ispeed {‘&&ﬁéﬁﬁe@%éi@w the value
t val ue

v e S il s ehaeked befier he aleangas is In the
t QooRSBhe, and YePeRtiRG HANGY diio‘?&oﬁf—:- ihfoPmatisy ‘iﬁé’ble%for system is

In node 20 al so the speed an di rection

eldeolenmined g b@legh@blﬁ§g%ﬁpﬂl&ﬂtlnmde)3@ or ahﬂiec@quahngjmode 40.
the speed Iimt vi;m. In this enbodinent the limt

VaVHES mMdVenidft of tﬁ’é‘ QIe@Sﬁ? L&F gﬁé&g L@War&ﬂr Rihy séé’%%downwards
nmovenent directed downwar according t

i sy ematlo helow Mﬁnhthmse'e;s apsygiihbloemodes3 (¢levatos prepasing to stop,

ot SPRR h Hicr{erEpetR Y 8 e PR RiPlciH g it o

i the Hlankedum/rlhbheetst i ep@cmrmrt Ciie h@utl thﬂél&a,méj@ﬂlthe greatest

20
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zone Bd dgﬁendl n door. zone i nf orrratl on

2 PRt SereR el o Uik pROatnG Mietes B0 FerS ihg apged imit below
O At ﬂh@%tﬁi'é‘iﬁ‘ rﬁ@véiﬁehtrbfttlli@ cRRAIGHi$ BErrHFPt@S a‘l%wérg’sp%% When

novenent of the el evator car occurs upwards or if
s Hec gPeRvisXingsor gesaterathian tb@l, dbe \ﬁlfepﬁlng wapphiances lsaactwated In

SBin! R0, 450 G B AL Ao e, Wblhtor car i
nowinjtorast faro spingnthei 5‘wttch|ng to the next operating mode. When the
~ elevator system is in. the operating mode 30, what is occurring can be e.g. a
fauit situation, in which the electricity supply of the elevator system is defective,
and the speed of the elevator is restricted e.g. by means of dynamic braking of
the motor, or e.g. in the final stage of ETSL stopping. Further, it is possible that
what is occurring is an emergency stop in movement directed upwards, which in
an elevator without counterweight is, in itself, easy to implement when gravity is
pulling the elevator car downwards, but in which there can be a.risk of the brake

slipping after the emergency stop. In mode 30 it is monitored with the safety
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the limt value that sets the speed limt. The limt
value V1 1M of the greatest permtted speed

connected to the operating node 30 sets the speed
wWaontwosamehiow . 20 which the state of novenent ofecrir007/000196
el evator is permtted at | ower speeds. Wien the speed

is vllnR or greater than this, the stopping appliance

is activated. In addition, the velocity and the door
zone information of the elevator caf is nonitored for

LR A VR S VB B RS et

| semergendyngtopantes dn gtheaoﬁérilﬁw incdlst B! bPRhe ! Bevator system
of the el evator systemis

|
d e%&gt Hg ® tﬁ%r{ffﬁt{ pilé% g ppingkappliansede adiivated if the speed of
r etl'mr eletraldr eaf exbded LS p@ﬁmlﬂ&ﬂ‘ AAAIC eb%‘?\éh@ﬁ’ o%han‘h@ Braking does

gg in the final stage Of
Fu'?‘?fh%}tcceﬁ %'féts%g@meotﬂm clevatar dlip -oieuthe f@taos stween the

enpi@RINCITE E%éﬁé'iﬁibt C

an_ el evat or w%dﬁgnt coun %er[gg%tﬁch Sﬁ%ﬁé‘?‘s‘%ﬁep tgﬁsf‘;ie"a’fo" on
t gh Plﬁﬂsﬁﬁéﬁﬂﬂu\hen gravity is 30 pulling the elevator

car downwards, but in which there can be a I‘ISk of the

P{W:hgn n@h: t@lgbl rqgt\ﬁér[f%ge 'f‘i:g}vﬁlq/\g( X ofcbé%ﬁ 1 5 zone ie. inio
E@ne@z@mc@@g%? 6(0311 Gt &tdmrm@%n?oﬂbaﬁsccime ?2 hr@kfodstasnt of the
e%r%ééﬁl{:éarg?&gth @]ﬁjgpﬁ%\? {lrﬂi a@géﬁgﬂOﬁEIOHﬂmtE@g sbartedhdn the door

elzenatibis emtremhaqnarsijeea dfahk t@ewaiareaéﬂ B tt%tﬁ owing to
dif the spee %g

0] ]IanCGIS activate
e|r%f§‘§usﬁg e Qfcthe brakepeionexeasd thienpermlae@ spekdnlt is further
dyiTiofed rPthic Mbof 98 5¢ %"létcth?] %l’l{)éﬁﬁ%ar g{ﬁy& W%tg% d{,:ﬁrp ec?neOfor that it

the elevator slip - I ctron
t reaves dhe deenveneiy afh’rélehnostt thegperapifted) distarma, The distance can

sub.f gt vat the des

S B e AP 80uP o, PRG0S R8st car

dtﬂavea cﬂmdomr Zane mtmcordpe,raﬁd the spedd cﬁ@hé eRvaltir cﬁ?%r f monitored
venent of the 1o el evat

& ‘)tt%”t@ggﬁ%‘tlﬁ%gg@g aP {ngalRdigné the sipeedrof] thenalevater car is
stampearkd td) thd) @afROlImACHRUES u‘rés;fﬂ&i%ecq‘ \Mt@lthet' Itﬁe s&%egl of the

of, the elevator car is not ab
‘F'Ptﬁa@f CRLATE FRENSAT Glaged, raétde&hether ﬁbe@iemtohs qmathe mt:kudg drive

ot tnot. SAtfdé'i'&lhg to tﬂQ'?r'lJe&ﬁlgg (% é(%ﬁébq \ffﬁ\?ﬁ?’ ha? separate

t he el evator car stays
| @perating h@odﬁSoarezsetefdmythaSe t Tleusriiweet it I%Mést bﬁmovement are

d| st nce 5,be c I cuI at ed wh
GoPIRRER (ot GG FhaREAD” RCHR RGNS a5 dop Spocd limi,
below which the state of movement of the elevator is permitted at lower speeds,
and the limit values hyy1 and hjm2 set the limit for the permitted distance of the
- elevator car from the door zone. The permitted position h is between thess, i.e.
when hlim‘l Shs hlimz‘ |

Fig. 2 presents the safety arrangement especially of an elevator system without
counterweight, in which uncontrolled accelerating movement can only occur
downwards. When using the solution according to the invention in an elevator
system with counterweight, in which a fault situation can cause uncontroiled

movement of the elevator car either downwards or upwards depending on the
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| eaves the door zone is recorded, and the speed of the

el evator car is nonitored constantly. In the exanple
according to Fig. 2 the speed of the elevator car is
sapas/ieditio the sane limt val ues irrespecti vecefrizo007/000196
whet her the doors of the elevator car are open or

cl osed, and whether the elevator is on the inching

drive 20 setting or not. According to the invention it

i s possible, however, that separaté7 operating nodes

o G BT o BT 7 T S B 08 o
vaé\mt:hmg fOns&ing bpératingafolié ot :an(:nttflénL @Nd)Mt“rlt %ﬂlﬁ?&he operating
is permtted a

st at vemrent of the, el evator
JMerles eéﬂ‘?ﬁse'evam sysien imihe seelyeRangempentarerefasably formed
Seéuchﬁﬁai {hel épe%@rarfc{:ﬁegﬁ!;r Bldrhfish Qiesﬁﬁﬂﬁ&eﬂfaﬁd“ﬁnﬁ%lues are set

el evator car fromt zone. perm tted

pder mayament direeieddoth tpweess ancbdowmerdSh ltiigrpossihleghat the limit
2 i\}pdé%.?sz + e% 1tcp éﬁ ?@?é\%rg{eg?r ﬁ%f$5#|m4e%o%aw upwards and directed

caiuﬁmvamdsgtut these odm alsotmfferrftomleheﬂ o#tearel er ati ng
novenent can onIy occur downwards. \Wen using the

SRR TR e —

- candcellitesafatyoatrangdment witly e nid of a tsiaplel embddimepdr The safety

ei t her downwar ds ,.or rds dependi ng on the WO
SRIENGSTDE aRSPTHng ols) M (GHTION7 2R chaveser | garaprige gneans for

t f!s%ttﬁ{gelﬂi%b%théﬂropehﬂﬁlgc Friddesi 6F fher e@ﬁid?%y%té?ﬁclrﬁ'oﬁa preferred
about = switch |n% romone operating node to anot her

arfimadiment ’il’h@gSEt ey ] WQ‘T@ COﬁW@@Smeaﬂ‘ﬁefOé recaiving information
f
Sﬁaﬁ?ﬁfnth? hﬁﬁuélafoggﬁigﬁ g he ece i §{t R EE" R4 Vin! ﬂ{lémt%se the

e spe ion dare nonito
amoadhimary brakesesaartie epénéd hmnuaﬂyesmehtthdt thec safgtyb atrangement

o BBE o A R HoRoing anslisPBE; h hBidhse HipugleVator ar can

didrieetieth ApvR&kD WAEn Ghé estétfcal doMite s, dx&bdnntebme The safety
can also differ from each other. resents the
oﬁérﬁaaﬁmnbpa%w}eéwsgygmﬁ E&é%ﬁtmgﬁgetqpem@n of the control

' %Wﬁﬂﬁ 'oPﬂua é’tﬂﬁ%ﬁg dr%ﬁi ﬁ@érﬁﬁa G re886A ﬁ’é rﬁ’érﬁ&gtdf% &bty device

asurpee e saf ety arr an
a@cﬂa rafien gnalsinctienings of the ﬂlewatorrwmar&r Incmﬁaﬂrﬁerra@ gmpodiment

" 9 S5O GRS RS IR A SiRISP 4RI NS iEh68h O reguier

aintenvgloery. onoewda@esramnheﬁom ruecei vi ng i nformation
about the manual opening of the machinery brake, and

| L?'htehrinse’aﬁg Yor trggeiving information and for monitoring movement that are
incorporated in the arrangement according to the invention can be implemented
with a software program in conjunction with the conitrol system of the elevaior
such that for implementing the safety arrangement mainly a switch must be
added to the elevator controi system according to prior art for an elevator
system, with which switch the stopping appliance can be activated when the
output of the control means so sets it. A prior art stopping appliance can be
used as a stopping appliance, which is fitted to operate also when controlled by
a safety device other than one according to the invéntion, e.g. a safety gear
functioning as the stopping appliance of a mechanical overspeed governor.
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machi nery brakes can be opened manual |y such that the
safety arrangenent 15 does not activate the stopping
appl i ance, in which case the elevator car can drive

WO woé0wom al so when the electrical circuits ®Ca/F12007/600196
di sconnected. The safety arrangenent can further
conprise neans for testing the operation of the

control switch of the stopping appliance and for
resetting the nenory of a safety dé%ice e. g after

ot HRAbn R BeRinh Moefiet b Eios it Reolid Woipppmont ot toast

Svmé(fbilcﬁ'f(lng f@f@@%ﬁb@@r@@ﬁhhéﬁ@ﬁ@@e&ﬂ@i egr mt sntmd af the door

intervals, e.g. once a day or after the 50th run.

neARE eier B PUPal mqqeopﬁm '6%"%910["%? ﬁ%‘% appllance is

”%UE@H i ’Jﬂ@telé{réor EAGRBRSY %W'frbfh ﬂﬁ%r@kﬁrﬂﬂﬂﬁ'ﬁé‘ﬁoor area or if

accordin he I nvention can” be I nplenentéd

sdhe\meeg of B‘@ alm/afn':r conijsine gireat. The ﬁtqnwg:@pmlmpe is acttvated in

h

t haZ} ggnfa egier{cgrsrtgh emen arrargi'ﬁﬁ% %éés?a\?mér ft'ﬁﬁrms bgg ag%%ég nd in an

t cemérgentpsmmpwmsrlbthessmeelmfahe@elvatgr tar aftércmomittg tries to
vat or tch. t

C ohoBPss, GBI dhe o PRt ik i Bib HlBHTERL 57, dog plevator is

Ofdlédmﬂnéﬁt@tlf@unﬁ@@ﬁjrﬁ at < hiehipted\ PO G limis rePRIMént of the
appl i ance can be used as a st oppi ng appliance, whi

ch
| Sloyalercaarwitiy e selebafedosm AHICHRePHIEE ppliasipeso the solution
SafcRbMiEYd ‘?cﬁe C?ﬁ\?lﬁ‘ftlohh@na&ﬂﬁteﬂcﬁﬁlgdﬂf %eﬂ@dt\Dﬁen the deceleration

i nventi on, gi a safety gear ctioning as
stremainsgoa;smalance of a mechani cal overspeed governor

WO 2008/ 020111 PCT/ F12007/ 000196 18 By neans of the
S%bgﬁb Bf @l‘? dr@@b&epﬁab&or&ﬁ ?ﬁé MvBnfich it i is also possible

nment a OW n procedu
vvlienrrlplaenentem followdng rfmtslonszatfmd nnaansh’é)rdwrtrolimnﬁne stopping

ei th i.n_noral de ar.in inchi the s Lng

5 oPTngen oAt 52 st o, Fuite orf SeRC i Mactiriy rgRE, Boopened
f neanualy, iRneliciichye efhenhie ddeVater €&f @med td5a tshnoRlik ediside the
of the elevator car is too great. The sto

aSi9PT &AM It Gam bpi YriesdavAYy vuwogmegétﬂgw a Plksavel: the safety
' fan’éh rﬂ@ﬁﬁ&i‘égﬁ%@ﬁop%r I AU B fnﬂﬂé’mbﬁt s, 8 switch can be

emer(g ncy sto rds I f the speed of the elevator
c fitecfineconnesiph nyitle rthes mashinent rasake  whichwindicates the manual

SO, W bl o SRV |t LSRR g

I ramelivmgnlrﬁwmmhonfahduethﬁ)statw\tﬁttlms smdtx:hmﬂ' hén stfety amémgament can

aleort S B pREDB DBRvAdrovte A Gy sigpdt ihes put and

| wa%a v élesiatiey mtdvanable.
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It is obvious to the person skilled in the art that the invention is not limited solely
to the example described above, but that it may be varied within the scope of
the claims presented below. It is also obvious to a person skilled in the art that
the functional parts of the aforementioned safety arrangement do not
necessarily need to be separate but they can be integrated directly into the
control system of the elevator. The limit values of permitted movement
connected to the different operating modes can be stored in the memory of the

“means incorporated in the safety arrangement. In one preferred embodiment,
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remains too small. By nmeans of the safety arrangenent
according to the invention it is also possible to

i mpl enent the foll owi ng functions; the nmeans for
satebdoing t he stopping 15 appliance can be piirtrimor000196
to swtch off when the machinery brake is opened
manual 'y, in which case when the el evator car cones to

a standstill outside the door area it can be driven

away W thout the stopping appliancd®of the safety

PR ArangSREnL B eiadR 88 TentPadt (TPlebitalat pgrpnnection
Wikith e cBRESI Meit Yof AR KR quehtE RohvetsraesridigtedBiUak electricity
20 opening of the brake, and the safety arrangenent

catRpbhEatpEaE HisthecelevalorcWhigHgin RFigy At alsh Tgdfitad to receive
t . . 1 i r

BBl Pl Bt B oi, Ak Ricnat( 31 15 bpéaing modo
elafcthe elavatgrosystenut Inathls casso nehaddidpaalt compopents at alt are

Rz igaded ABNGRE. 1k it AR 81805 Heli88 b pliément the

t heafetyaappiandes actobreithtov ¢he hnventiont, and nthe Ipbysigal ediditional

within the scope, of the clai presented below. lt,is .
| oG Bopaech Spa e fostidted Ta 65 Rty Wb pifich e Stopping
f WyplibREREarPBE betivdteline af orementi oned safety

arrangenent do not necessarily need to be separate

but they can_be integrated directly into the control .
syhekvBRiiar s Ratdimte) (o ﬁweempa&m 7 degcped,gboye tiaqvhich the
MON@EHioh 20 deBmssd aking dxifngles ! BUEatRREhftinyN8dAREEENs and
can be stored in the nenory of the neans incorporated

i ifferent emboginaentangfe theninvention rase ppagséile auithin the scope of the

AT e basef dsoa Sxdha b st beitere, 1

i mpl emented in connection wth the control unit of
the frequency converter incorporated in the
electricity supply equi pnent of the el evator, which

-in prior art also is fitted to receive information,

which is used in the safety arrangenent to set the
operating node 5 of the elevator system In this case
no additional conponents at all are necessarily
needed al ongside the prior art safety devices to

i npl enent the safety appliance according to the

. invention, and the physical additional conponents

needed can be restricted to e.g. a relay, with which
the stopping appliance can be activated.
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1o The invention is not limted to the enbodi ments
descri bed above, in which the invention is described
usi ng exanpl es, but rather many adaptations andPCT/F12007/000196
di fferent enbodlnents of the invention are possible

within the scope of the inventive concept defined by
the clains presented below 15 PCT/F12007/000196 20
CLAIMS 1. Elevator system which 2hcorporates a
safety arrangenent and a control of the safety
arrangenent, in which the safety arrangenent conprises
at |l east 5 one nechani cal stopping appliance and in
whi ch the control of the safety arrangenent conprises
t KGLAIMSB ur enent of tine and at |east one linit value,
said imt value connected to operating node of the

! |
Cpect, Cip R ofem Mt s BBtecrol o nafdl iR Goamenlita control of
fromt ﬁte shifety azmngemfent lrewhlchvaé gafewrrar@@ﬁmem b@i'ihpﬁ@ééjat least

limt value 10 s, defined as a function, o
Char ncPB? Masianicet HapPIDG crplinass, Sndi whisbrdntoontol of the safety

Conpr i SRENGBAER é(ﬂﬁpﬁﬁeﬂh\é' maawrteﬁfeﬁ?bf %ﬂqeagﬁdﬂ ttlagst one limit
direction - of novenent of the elevator car and

f or seV@’PﬁgSQ'% Emi yalugtgopneqted do operating neidecfttbe elgawat@ system,
til . .
of |t et SHE A LAle Zt g Ahell’ At P BERITRY vertcal

t o cl aflistance éﬂ@m thet dodrzedeiof thé alevaioe chr, @nt wh‘ibwealddfm[t value

e B, UG O A R e st

20, S%rréigencénthbmmb@/ﬁte@hs forsbesting W@@ﬁatuo& about the direction
El evat to claim1l or

ofr syst er? ?gcordl n

char ac?'dPPYRIBERy P! e plevakr gar @’B@/meéf‘? g?fg@‘i*ﬁ'tgtfhe operation mode
COfTD“ﬁQﬁe@%@Eﬁ)rf Stofr Ay H5fol dif

direction 20 of Srgm\(?errent lgspge rf'?d eéztg[%bfrtrg{\%gmovement
of theofdheolovaiorear as wel | as its vertical distance
fromthe door zone, the status of the safety circuit

of bhes|e@AteN 8y ditaPloUsiaif] 1! L8

the el e\?ator J}'\(ﬁcﬁt&he posi ﬁon‘?ﬁarg@@%ﬁg I%Iﬂgé/tghg rﬂ'fltvalue
car i roftthe cmimi of trecaforamentionied @afehganmagamémins fitted to activate

ne i ¢ b ebral T 0220, B, R A hE S aBR SR eiptonges.

in the permtted range set by the limt
3. Elevator system according to claim 1 or 2, characterized in that the safety

arrangement comprises means for receiving information about the direction
of movement, speed and/or deceleration of the elevatdr car as well as its
- vertical distance from the door zone, the status of the safety circuit of the
elevator, the status of the machinery brake of the elevator andfor the
positioning of the elevator car in the door zone, and monitoring means for
monitoring that the speed and/or deceleration as : well as its vertical
distance from the door zone remain in the permitted range set by the limit
values, and means to control at least one stopping appliance if the speed
‘and/or deceleration of the elevator car as well as its vertical distance from
the door zone, are outside the permitted range set by the limit values, and
in that the safety arrangement comprises means for setting the operating

AMENDED SHEET (IPEA/FI)
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val ues, and neans to control at |east one stopping
appliance if the speed and/or deceleration of the
el evator car as well as its vertical distance frefiyrizo07/000196
the door zone, are outside the permtted range set by
the limt values, and in that the safety arrangenent
conprises neans for setting the operating AMENDED

SHEET (1 PEA/ FI') PCT/ FI 2007/ 000196 221 node (10, 20,

the o5 S SRS Rt fvati BHERG brorfion about the
the st gpeed ahdioheetBlehitionrof thderiatdfcar Nheita181Pthe machinery

and/or the positioning of the elevator car in the door
zone, Qﬁgﬁ O R leRton 3Aon W SN PE levaborear In the door

| t At i :
LEeh B0 TSR R R85 Boratng o

decel ephihe elevatarhsysidray athich sets, thenlimit rfot e petraitted minimum

safety co Lses_means .fo tin he

oper at P%éélgr%ggﬁ? o heﬂ?%‘ir gf"r’tﬁ'ﬁ "B Q\?gﬁb? ﬁg{yeﬁ{rangement
uti | i zcomprisdso mmedrisoforakeitihg tthe dparatiig anodd (MGY0ETBD) of the
of the_, el evat the vertical distance, of the

ol evat BIEVAIGH Sysiem Hizing defematian aloul hediectigg of movement of the
prel i nkReatsr cal, HidPétion didtabde of the\@évdidr dherofPe %ﬁg?one as

extrapolated fromthe status of the safety circui
the el wehesPrelimingneipfaraation abewt atiyet ini thg door aage ektrapolated

the cl fbiinaBRNS otRBLARKPLIGALY ik ol e Saf ety

arrangenment conprises nea recerving information

about the service drive node of the elevator and neans

t o <etEleMalor sysigar acsardingoiaeanyf of the elhimanbove; yaharacterized in
utilizg ' ' . Seryj (v de. .
5. £l R O St ot A8orsSS b, r 468 e Y information
above, alghdrihet serviceddiive rmbde of thenelevatlr umd Wty to set the

el MEEURL NS B T T

node odertibedriv@neidevat or system 6. El evator system
according to any of the clains above, characterized in
thaﬁlaﬁllirpt vIueé whi.ch setstth limt for the o
per i tT SIS EERIEHr 23908ding o\ ARy opf Bgrclaifivakave, characipezed in
secondhht Hiliitialee whikh §Bts|5tﬁé $indit¥8r kHe”bérrﬂiﬁéd Lrlrégi)?iwnrptspeed of

vertical novenent of the elevator car 1n the y

of thdh@Rievalemear,iig connected to at least one operating mode of the
‘elevator system.

6. Elevator system according to any of the claims above, characterized in
that a limit value, which sets the limit for the permitted speed of the
elevator car, and at least one second limit value, which sets the Iih"lit for the
vertical movement of the elevator car in the proximity of the door zone, is

connected to at least one operating mode of the elevator system.

7. Elevator system according to any of the claims above, characterized in
that the elevator system also comprises measuring means for continuously
measuring the movement information of the elevator car. |

AMENDED SHEET (IPEA/FI)



10

15

20

25

25 connected to at |east one operating node of the

el evator system 7. Elevator system according to any

of the claims above, characterized in that theper/r12007/000196
el evator system al so conpri ses measuring neans 1Por

conti nuously neasuring the novenent information of

the el evator car. AMENDED SHEET (| PEA/ FI)

PCT/ F12007/ 000196 22 8. Elevator ®stem according to

any he, cl ai above ract rized.in that the .
nean Eﬁ SVAIRL S tel?F % %P @%PPBT‘? iakhgve neharacterized in

St oppi Hgat @RP!BARE SO IckS/albrCOMER! 1S n
that the eI evat or systemfurtahér % ngm; sé‘s?ﬁﬁ%'gﬁ@q#‘é stopping

t est i ngPPIRACE FOMprise @ ‘@ﬂtlph%fv'&tbhﬁﬁ‘dll it thehelegator system further

El t ' :
chZYZC?‘é?‘?”ééf%gﬁgﬁ% betig e Bafion b e e FeileR ©
i nt \egr ated as part of the control systemof the

el evéht blevatpo. Syﬁte@vacwrdmgsbeamaoi:ﬂnedciagns abavsy aifaradterized in

g:r ?ian”ge@gli{ee mortfi ﬁggh%ah% %P% hgegé%atgat tglf Pad of ﬁ}ﬁy%fgatroi%ystem of

suppl eﬂner&lara}orsaf ety, in addition to the machinery
brake, the nechanical overspeed nonitoring and the

[im I\/btho for ensuri,n n an ., .
el ev@f %ﬂé@g%iﬁen? RCggiiag Reﬁ%%ﬁ?‘ ia'%seﬁ QV%rpglaracterrzed in
mechanthal th@t aafitng a&a@@erﬁé}ﬁe id Sfitfed! ie e L BBVASF Syktem as
arrangene of t he e{hevator stem 15 - at |east one

limt P e@aWdSﬁ*fP i e ioibeemactinery lygke othe gnechanical
mode  @erdpeRdaheNRlRy AMIhE Mnitshbhagi d 11 mit val ue

sets the speed, deceleration or permtted verti cal
di st ?gﬁe fr mthe door zone of the elevator car is
set oVciAg TRrRUENg spfeine agegleraforsysiameirevhich methos:

passage of tine is neasured 20 - at least one limt

val ue of -t ke jesttemd n@chbﬁl@alaétgﬁﬁﬁﬁrgﬁpﬂﬁﬁéh ?saﬁﬁéd’ to the safety

arrangenent is set as a variable function wt
to time cI@éﬁ%!@?@\einE@fdhﬁﬁfGtVﬁmrSySteﬂhe di rection of .
nmovenent i s checked - said operation node of the

el evat or. sypleait bife ARt viluk! 54 it value connected to operation mode
of the elevator system, that said limit value sets the speed,
deceleration or permitted vertical distance from the door zone of the
elevator car is set for the control of the safety arrangement.

- the passage of time is measured

- at least one limit value of the control of the aforementioned safety
arrangement is set as a variable function with respect to time

characterized in that:
- the direction of movement is checked

- said operation mode of the elevator system is set utilizing

information about the direction of movement of the elevator car

12, Method according to claim 11, characterized in that:

* AMENDED SHEET (IPEA/FI)
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20

25

25 information about the direction of novenent of the
el evator car 12. Method according to claim 11,
characterized in that: AMENDED SHEET (I PEA Fl) pct/FI2007/000196
PCT/ F12007/ 000196 23 - at least one limt value of
the control of the safety arrangenent is activated
when t he operating node (10, 20, 30, 40) of the

el evator system changes 13. Met ho#d accor ding to claim

11 or 12, ch cteri t; 5 - i rection of
novenent , EZL% LHH? Hg%'g é’? dbe &H"E‘PI tg Q/tgtqgt;angement is
car as wel | agtvatés whehtthé dpeditmbansde ?f@fﬂd '3@ dQbe the elevator
zone, the status of the safety circuit of

el evator, tR¥SIEMANAHOB% t he nmchinery brake of t he
el evator and/or the positioning of the elevator car in

t he tRaleth@PaEedrdinG i ekfe 13Qr12i &h?] (fﬁiﬂetdqh?ﬂaf'hat

the speed and/or déceleration of vator car as
well as its vertical distance fromthe door zone
remai n wit hilte difstion et movewent sherd aed/ondecelgration of the elevator

limt val Ueé?@éfvgék\%zﬁeﬁrﬁr@%? dﬁ] it ﬁé’%b%ﬁe life status of

controlled | e el evat or car
outside t h@epﬁfefthreldt ofdthg elevatoripetstatus pfibie mad:hm'y brake of

15 - the op ) v at temis_set
utilizing tﬁ‘ éilbg 8 ?logﬁh‘%@g’ﬁﬁoﬁ'ﬁg 80“%’? ol,far in the door
novenent , symedsahdéied decel eration of t he el evat or

car, as vveII as about the vertical distance fromthe

door zone, f ormatj on,.about  ar

the el evat o?fs rhoﬁkoggg%%qt%}% ﬁ%eeéL??dc{B'bﬁ?%‘feéﬁa "?"bf# Tthﬁée!evator car
status of tdmewal asakeleytical Histdrice fiom ﬂfé@éd)roibr@%ﬁialﬂ Wﬂhln the
status of the t he el evator and

k f
the positi o‘?ﬁfﬂ'gt?ﬁ fagaé%'@P é@%gb?hf‘dﬁwt V@{ueﬁén@labieastmeestoppmg
- in at | eagdprianc %Rﬁfn%llétgﬁ RIS oVEmbAL mﬂéte@\%ﬂartcgﬁk outside

t he decel eratl on of the elevator car remalns
t he permi t ttB® PPERYed sangesetiaydhe limittvall@s val ue of
nmovenent, which [imt value sets the limt for the

permtted e noSBIMETROGE Yr' PR Blevhidf &SBUATR' s&tilizing the
information about the direction of movement, speed and/or
deceleration of the elevator car, as well as about the vertical
distance from the door zone, preliminary information about arrival of
the elevator in the door zone extrapolated from the status of the
safety circuit, information about the status of the machinery brake of
the elevator and/or the positioning of the elevator car in the door

zone

- in at least one operating mode it is monitored that the deceleration

of the elevator car remains within the permitted range set by the limit

 value of movement, which limit value sets the limit for the permitted
minimum deceleration of the elevator car.

14. Method according to any of claims 11-13 above, characterized in that;

AMENDED SHEET (IPEA/FI)
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14. Method according to any of clains 11-13 above,
characterized in that: AMENDED SHEET (| PEA/ Fl)

PCT/ F12007/ 000196 24 infornati on about the serve®E®rI2007/000196

drive node of the elevator is received and the
operating node of the elevator systemis set utilizing
the information about service drive node 15. Method
according to any of clains 11-14 aBB8ve, characteri zed

inthat: 5 - it | ' e hat .t he speed, of the . ,
el evat or éarmfroﬁérpr%tl?’onng?ﬁv}ﬂt 8’5% g?r&éc% (H_!—:"rerﬁ’?%e Spfhgned@\’%e'i is received
by the Iim tandatheeopiratiney aoeiet of ei dlbvdtbimsjstarml iBeset utilizing the
sets the linmt for the ermttcﬁ_d maxi num speed of the

el evat or car™MOFBAIONAIQYY SEVISEHIVEIRR any of cl ai s

11- 15 above, characterized in that: it is nonitored

t hat 15rMethoti @eedrdmgao apgoptlaibs M4 dMovb éhathetedizgHl in that:
10 systemthe speed of the elevator car renmains wthin

h i he |im I , whi ch
e e My eSS G ot v
the el evat opeffited Zé“eqé Sbtddhd Iiﬁﬁtv’aﬁjét&'ﬁ?\@mérﬁ,"’\ﬁ@ﬁggi{nit value

the position of the elevator car in the elevator
i s noni t or e§etsdhe Hmitrianthe ermittat maximpemspestl of itee elevator car.
elevator car in the proximty of 15 the door zone

r emeq g1} thddn - ) y e .
ol e R B s L0 SPour e itplifed i that
above characterized in that the mneans of the el evator

system for Bdninfliorasythendn ot igsst ege amsiratingcmode of the elevator
IR M

further conprises t e operation
control swi rarigei set thysthedimit valeguwhichilimievalaé sets the limit for the

AMENDED SHEEJth&F%gAc? of the elevator car, and in addition fo this at least
the position of the elevator car in the elevator shaft is monitored
such that verticat movement of the elevator car in the proximity of
the door zone remains within the permitted range set by the limit
value.

17. Method according to any of claims 11-16 above characterized in that the
means of the elevator system for controlling the stopping appliance
comprise a control switch, and in that the method further comprises the
phase: '

the operation of the control switch is tested at regular intervals.

AMENDED SHEET (IPEA/FI)



