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WO 2008/ 020111 PCT/ FlI 2007/ 000196 1 ELEVATOR SYSTEM
Field of the invention The present invention relates

WO eooaf2@hevat or system as presented in the prertbFR007000196

claiml and a nmethod for ensuring safety in an

el evator systemas presented in 5 the preanble of
claim10. Prior art In elevator systens it is

i nportant to endeavor to maxinm ze the safety of

HEFATOR SYSTEvel evator car nay not nove outside the
'andi ng zone when the doors are open, the el evator

Fiéid BﬂfhEth@ﬁﬂﬂ)ﬁree'y at any phase, nor may its 10

movenent reach uncontroll ed accel erati on of nobvenent
or uncontrolled deceleration of novenent. For this

?@Qeﬁt' iBVEHRIN RIRbS %‘ﬁﬁ%lévé'féraéy%terﬁ weesredentedfiif e preamble
st oppi ng devi ces, which take ‘care of the stopping

ocﬁf:laume1 a@d e\me’thoddar ensuriner gefelyrinan elevatar sysiemasipiegented in
faul t The control system of the el evator
ﬂﬁ%HEﬁaé‘g lﬂ’ S‘\ong of the elevator fromfloor 15 to
floor. Durl ng normal drive, in acceleration and

Pl¢6eher ati on the control system of the el evator

ensures that e.g. the speed of the el evator decreases

and that the elevator stops at the right point of the

Ifi | elevatoF hsystembr il issimpatartt op £ntbavore lteviaarimiseoibehbsfety of

REEOBITE. Ko SIREGT GPT TAY 9594 OURIS HieGus b one When the
dRF ahé\'BPEFII th@é 8fr c3r ?ﬁ‘%gwat éﬁgﬁreel@oathﬁésé hﬁ)r may its

snoot oppl ng o the el tor at the'termal
rhévexbentsl reﬁeh munabnigbled] caecele@in dotsmovemsint cee dumcrontrolled

B U AT 2k e Bl by o
rRinftdub rk%f@tkleé/rﬂi §fod|b‘{nglab{ﬁ|§e§ h@hishctikaesate bsfake. s\}%'bﬁng of the

machi nery brake is an el ect ronechani cal brake,
alevajeneardn|bptianosmgksituatiops anddn faglt siuationsssar y to
the traction sheave of the elevator. If the

RGOSR lof 1HE el Hfaids tPUrAAGBITRE eidibRr from floor

gea 9 S car
tvfdoe DurieEnoimal. drtvlee lrsaécféls'rweﬁrandf decetératiphnige c¥dtrol system

o%?tr?g /ecl)ezv%%rl erﬁ)gr/egltzhg? Zz/goc%gé 9s%eed of the elevator decreases and that
the elevator stops 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.

If 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 brake, which is generally arranged to connect if
necessary to the traction sheave of the elevator. If the deceleration of the
elevator is not adequate, ETSL can still 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

wo e@smkolof the el evator as a function of di st aPCEFENE/000196
speed. 5 A nechani cal overspeed governor (OSG can be
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

Fig 1 prébeMts tHLdpéralibh of 3helSafely Bevibes B 8)moli8f elevator system.
over speed gover nor disconnects the safety circuit of

Grephe(l dvillegrates thevinaval ofathe elevaiaicas reefyndsionkef giséance and
S%réeéarea 12). The elevator contains a 10 safety

I'rcuit, 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

wth the el evator car, the e of which grips the .
A TeReGel SERbeRe GiaraeoC S can Brutised e shiangevice. The

RReFsgdedyovdrhdh H'Q}Pitbr’s ﬂ{é“%%éﬁ’éﬂﬁe S1EvAIRE chP ?gfhepélevator shaft
rope suspensions fail and the el evator car starts

andl ifithep speetbf the: blevatdrary eyeeedsvadyrtaimpde-get fimit value (e.g. 6
SRR 0 TRCAR S B b Sl e lvtor.
wWiiE9/c388 ke inackibed) brake geet s (sredY $2 5 PRRS elevator cpntains a

moni toring appliance receives a signal indicatingt
sgfrly gireuit,rwaich g cutib apyict the switersetihat afe cornectedtto it opens. If

L7 S ed i ry of th
DB o fdaitthiing it o eBimiriE agvaor uses
thhe tsafety igear $hieaal 6) that iEencoriectibh alith tHe eltvalk@scaf the wedge
t he el evator can be engaged. Near the end of the
Oéw@wai gFipg ik guijde %ﬁllﬁicgatﬁe leleMatorsand preveris th elaviager car from

Toh . i . : PR ;

sPHinC o8 s W et br Bp RS EE3tan il bl e, elebator car
stanig tohdroplfecely fthe safety gear weidgebanel grid.or is again
cut and the brake of 25 the el evator operates. The

B T L 565 RN B L% 5 o v
freR9 puBliBasdn W@go%%@' in Whith @R- efe’;ctrbm% %\/@P’s@e%lﬁ monitoring

contiinues onwards a few centineters fromthe fina
appliancestgoeivres a signat indiqadingdbe ispepd raditheg lcar,tdoenpares the speed

t ' col ! i.d jth. the buffer 13, which WO . .
oS 3H8) 50T usrisR, BT Bl 816708 B ik imeimiany 1t efey Monitoring
apbhiarce, he If etessaryprodluce§ ainbaétivetiohag8all HySiebhs BT which
errEty space
the brakes of the 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
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14, after which the concrete end structure 15 of the

shaft is encountered. Fig. 1 presents the shaft
waroogorane of especially an el evator system w POT/FI2007/000196
counterweight. 1In an elevator w thout counterweight

the buffer structure of the top end of the 5 shaft can

be Iighter than the one bel ow, becsause uncontrol | ed
novenent can only occur downwards. Even if the nornal

ﬁél £ o84 fﬁé‘i"lﬁ/%%ﬁsaiﬂeselef/é‘tb'r ARSGhE et ﬂﬁé’ehé‘\éﬁll %n empty space

roke l'en he "anount that 1 n princi

Mafaéter (whichl thee conaretéhenty stilietise dtd éfuthe smﬁeld encmntered Fig. 1
does t ion_inside the over the .
e enth (B 3hah T bhirg A eSReColy an savas st S i counterweight,
myam e%\)aYoH \Qlth§utt mmﬂ/welgﬁt BRCBURERS QRS B kRS %p @Ad of the

In the safety regul ati ons as bearabl e by
%ﬁaﬁemmrme rn’réerstrmretm ooe diedow becayss: aneontrollgidl mcwement can
Oiggcglle "reduced stroke buffers” are wused. In this
RO YWRYACEal  saf ety connection is used as an aid
in stopping the car. Aswitch is installed at a

Bwirt Hithe dicsinah eonfrolosystém feilg, full-lehgthsthfdrs Have é%troke length
speed limt of which i1s_e.g. 90% of the noni nal

ta 56 AREURLINGE in PENCIPI itaF [Sale 59 .dglwm qieibe diufiess ek B dull speed,
%8 HREaSAL o sB%E, 40 o0 M B beors e

gevatot car smps; iTeyppnaIllyHg)fls thee klrm\/\ot abceIEMIosnMe&iejeratlon that is
circ a cut and the nmachi nery brake stops the

Gt i e arRiouations S RearapleRY SHAFION. ner eases From

the previous, the safety system of the 20 el evator

THRRE dr8 %l&ﬁfe%‘vﬁt&%%térﬂs GO WARAT s@Raked frellBed |s@WREYuffers” are
car to stop the car. The authorities of different

us@fdmlm UGH qalaeeardefercmqahhtsaf@g woaneeiien cslome;i asran aidein stopping
T TS : b
BRLYARwiler Thtaloc B RATRIG RyptEe Roff by 0Ty shat, the

Sp’éeﬂblnﬁltt@f hith id1e. ¢l 9O of the rbrhidkl speed UAl @Bond @witch is
exanp according to the elevator directive 95/16/ EC

m%tgu@@ SBQ“W]QOEGF dhe end ofrihenshafh thespgedrlimiaf which is e.g.
é‘(ﬁ}f}] "f‘tﬁ'e ﬁBnﬁH&lr%%%ﬁ?Hgt%esrg\'%P i&ovaF Hat?)%rﬁit@%egpthe point of the

Itorirng syst e €l or may rea

switchnthieobafety eiecidl israrfai®dudand ﬂwmhme@y brakeostops lihe @levator
decel erati on of novenent. Furthernore, %@SI t uati on

Gah- [ithe wverpeaadestth 'GPrQaeﬁeszfCHPttBetRie!'PPﬁe usafgty gysdem of the
dAMbPGsEOf YheR é%}f‘r ﬁ%%ﬁecl‘?ér?wﬂﬂﬁﬂe e%garmcﬁrﬁg rs?/(?p the car.

ropeS|pp|ng or t situation int
brake, 30 nust be avoi ded. WD 2008/ 020111
TeTaGihenities afcdiiérent countries have different regulations concerning the

safety 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 uncontrolled 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 slipping 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

wee®an2aiglt saf ety in an el evator system and anP€l/gred7m00196

systemthat is safe and reliable. In particular the
pur pose of the invention is to disclose a nethod for 5
ensuring safety in an el evator syﬁten1mﬁthout
counterwei ght, by neans of which "it is possible both

pflﬁpegs\&liheqm,@,t,ﬁg ed novenent of the elevator car in
the floor zone and an overspeed situation of the

el evator car as well as to ensure controlled stopping
Toe purpose efdherpresedt inveptiendsde preseaawiewdind of method for

RN ahosiEUoBEsTE0 A 8h el SYGRfL ek s sife and
rélibla!N@t pAMisulaEhtRe 3siirpbsS lof ahé aavetitRm RS td BRciddeeatrhethod for
The el evat or system and the net hod accordlgglg,l to the

eNAVENG Faiehiinean elrviaien Bsteraaviipulisatintesweighe s meains of which

BN 16T LIRS Ly W bl e

flosr gose langdleah byergpeedesituation ofl tacnslevaionear Bganéll we to ensure
enbofinents are al so discussed in the descriptive )
CoRielish a@Ping ¢ Ak Hieavpleyaidss AR meselgvator system  without

HARNFEIGET whiith LU BF n EVEILY Bl 5 ¥cBRRL EB"WREN prior
aprsedetytespligraboimalfuectionsent i ve content may al so

consi st of several separate inventions, especially if

he ipvention.is copsidered.in the |ight of
%?‘égeﬂsglr?s%&tu% ?ﬁ‘ﬁ]q 'avteng't%'-tasks or fromthe point
of view of advantages or categories of advantages

Taehiginetior | Systéins &fh ethes afBtHYd tdscording RYt &8e invention are
contained in the clainms below nmay be superfluous from

chagciized lax Wihintip disciaspdriattae iohakinterzatiosopriép ok claime 1 and
B mBbo I SRR R G 28 ARBlp ' cctosea

irc thng witiedr olaimés ! Bootendnveritivedembotitnes aner biser distesddie in the
features that are presented in conjunction with the

. . wth the .
degeriYe sectisp @ndyinithediawingseafithgpresentrpriispliondl heinventive
c8hteht %‘f%@ra@ﬂﬁaﬁ%wr&%& Be! Qefiflsd difdEAHY 3Ran IA%he claims

vi ce versa. e present Invention relates to an
pedseniad belboyet Ehe dnekrdiveecdridnt arayealsor conpistsaff s¢yerahseparate

ir@gnﬁtlyr%,aés%rec@ﬁ?/tife trﬂe i\A@el%QoOnS{SOgoOn%}&ergﬂA 'frlnéz ﬂgﬁ( g gxlp?gssions or
implicit sub-tasks 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. 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

woboosloeoisaf ety arrangenent. The saf ety arrangeP€nFI2007/000196

according to the invention conprises at |east one
mechani cal stopping appliance and the control of the
safety arrangenent conprises at |lgast one limt 5

val ue that sets the speed, deceleration or permtted

TV élegator diystepaEcoriy fo0tBie iHRSHtioFOEEMBFisdd 8 s”alféiy FHrihgement
car. The control of the safety arrangenent al so

asosli aedheneonisalsof dhersalely arrapgement. fbel safiety \&ilram@ement

D T T ——

a@bﬁamaansm eohireCei tenaféty drimgenveitidopiprids atilghdt one limit
ﬁjfea of the control of 10 the aforenentioned safety
Vg w6k the; speed cdesslerationven permitiad tvastieal esilafanﬁg from the

deBr e-dife "oheihg &% f?)rr | nvenpﬂﬂgp% thgaggf? )f 'R 8ment also

system accordi ng ion
campmge rtbetmeaemﬂm@rﬁsoanaes ahdr theeliralt wahge iofftae radnti@on of the
tion of nove speed and/ or

t
ou 'Sf‘Pg ag?%yﬁﬁ@nae&%t’f&ng@ﬁmed ap& fypgiierr obtimene

safety circuit of the 15 elevator, the status of the

Im@ﬁé'dl@fa\torbéﬁfémoécdo?&nglts\fﬁé RverBdh e Tlﬁfﬁ VAiGé bf ﬂﬂé %trol of

of the elevator car in"the door zone, nmoni t or
the aferementinped tS@|f¢tMgal’fanﬂem¢ni is \fistedi ‘roaactd/lam aen memperatnng

[ I the speed and/or decel eration
nﬁ#}i’f‘e ?ﬁg' e%%‘@?psys\ggb e|§ in the range defined by
the limt value, and neans to control at |east one

IrstarEpieigvaappisystete adcordiagVey tthe ainvehtidraae §z§1@t’9 tdMangement
door, zone, 20 speed .and/or decel eration of the

cempliges méeans ifer secalying mf&rﬁ}?élpm abauy ﬂ&qgﬁe@f&n 9§ movement,
sb@@d bhdor diéééllé?at%o-ﬁrkﬁ théle rJa?,nt%rgf&Ps of 'iﬁ%géfeg? cifayjt of the

nMprises neans for se t|n opera
eblvetmx the si;gftus efithe imaichinegy brlakeloﬁftlw elelvaton aablmtthé bcsmonmg of

novement , d and/.or decel eratl on
ti4, 6RGblol ke i1 4 GOBr phen B JIONTRYIDY FREAGH FIBERHONNG that the

vé‘ﬁnbbl\’@ihta‘%etfhﬁn hE R PP &ﬁh@ dsRefl98"thd ‘uépéeﬁ r{dgtﬁoéj?ée?é}ahon of

fromthe 25 status o e safefy circ
thebelevatdiecastremain oh theaange defieey thy e liofit valbe, and means to

oA o BT oS o o
sp&sd bh@lopaetelbi=Edn bf 'ﬂh@é!é\/ﬁﬁﬁ%b? [sP1itSidehe gﬁﬁnﬁﬂe@\’r?ﬁﬁé set by

car, is connected to at | east one operatin

thenlimi valug: &h%§@,feafrarrangemantefqﬂr@r conygisentmeans mrssettmg the

ti bout
oG e Al A2 P B o 3 Wrection
ot hraovgaent, i Bgeéwdandlbrt&@cé@aﬂ@@%@?tﬂélblevator car, preliminary
PCT/ Fl1 2007/ 000196
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. 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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6 el evator systemutilizing the information about
service drive node, and/or neans for neasuring tine
wa@pasperiistoring the tinme of the switching of PEEFI2007/000196
operating node of the elevator system Preferably a
[imt value of the speed and/or mninmum decel eration
of the elevator car connected to gt |east one
operating node of the 5 el evator %ystem is defined as
S
a5 piseetp iz e #fg et bbolf i Gos i nBik Tafiiior means
forameassnng)mmecarmﬁfor staring thedime oﬁmecmatcmingwgf ﬁhectmematmg mode
el ev tor s ste mt.val ue, i.ch se
i e eipvator CHEoRL  bRafetainhd poliR e, 87 Sfc SR efifior minimum
qeéi&%;eqtﬂét dgfaﬁ@eoasve%s: ead cbhﬁ%éted’% e cea@h 'oﬁE opethfing ffode of the

vertical distance of the el evator car
dlevaior systelnds dafined asa fuactianeottimacand @ timitataluaawlhich sets a

@REipR e Peyifelmamadupl Shestl i PotinAlpLEd. jndimadsg to at east

JdHRAOSerbfifg At 6Mfhe STBARYF 's?ﬁeﬁf A it dalfs Wiieh @bts the limit for
novenent, the speed and/or the decel eration of the

the pesmitied speed T éherslavetasrcar, rndptdeastanesgeqand lingit value, which

SIS, S RGeS P BE507 o M 13, con

bebcdniechi) tons dekst ohetdperatireymbde of e elavaton spstem.

preferred enbodi nent the nonitoring neans are

L.ntegrat ed art o e control stemof th

The elbvator wﬁem n%so Suplargh q&r?%@"éﬁ?éni‘%/ 6RSUFNG rRgAS:fy constant

nt\gﬁsd-’rl Vﬁttﬂé F‘ﬁw?/% Bt@ Mheldtceleration of the
ake he nmec

ntot emacmery ani ca
eiamtepe:ad bai means gofattee teﬂm/atd)n systeswiforc lsostrolfiog Ithe stopping

SRPTRBGR €90 Ao cantror Snatl: tol BRid T bBpeeibf; diaiyhich are
fuRhéhResns /i ﬂﬁe@ilé\?e\wleé‘%?émofn bhe Pféféh‘é& @mmﬁem ABdnonitoring
at least one limt value that sets the speed

rdears eratintegrated @sr aipark of ke tdoskpl smtgmaﬁ’t the elavatere and the

80 5Bl E 8 Y38 A SRl Bl v,

RAdiid® tHe RRBINePE brakk, ahel rAastiarie® Alerépasd maditten@fand the
the control of the aforementioned saf et y arrangenent

lijt swifches. a  variable function with respect to tinme.
In one nethod according to the invention at |east one

th! Stﬂ%f: e‘!tﬂbéi'?%roéﬂéd}ﬁﬁ; F}g ] a:?l“ elév'%f‘od'ss%fsfér%f r?gr%f’éggbg{tég%chamcal

stcy;spnnmapbtmgmls ﬂredztaaaemyhrmgemm@mmemwr system and
at least one limit value that 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. In the method the passage of time is measured and at least one
limit value of the control 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 control of
the safety arrangement is activated when the operating mode of the elevator

system changes.
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7 In one nmethod according to the invention the
vertical distance of the elevator car fromthe door

wa eovs/02¢ine di recti on of novenment, speed and/ or PCT/FI12007/000196

decel eration of the elevator car, the status of the
safety circuit of the elevator, the status of the
machi nery brake of the el evator at}d/or t he positioning
of the el evator car in the 5 door "zone, is checked,

I ﬁ"Bﬂe'rﬁeﬂh%d%b#d?ﬁ LH@&\V&H@ON fHd Véﬁbaldﬁléltgg[?% E)é ‘ﬂi% %teb?ator car

el evator car e door zone as wel
frant ther dderczdne, dhé @lreohiort bEmelvenend; spesal amd/orndecsietdiion of the

t d ef by the |l t I o
el i dhS oo e Eaehy Areul oS oot i shages of the
iRy Brbke & 1 SRvalth drRASK HeNBosifdrARG loh th eRvaRISEar in the

| ed. According to the 1nvention
doperane,rig checkedyand Ot is meondtosed that tb@yeéml @smce of the elevator

t he_informati on,about
ot o HE bRt 85 T &7 47 8Hted ADltrIdE Skl b the elevator
chh eepBREAitARAR’ péhtitted @a8de dRFihed B3 thehimk VeU&isONf one of the
car, prelimnary information apout arrival of the

valugsamenitprec: Frceinesr az\valee exutsidgothe: parmitieeh ranges ekt lgast one

sBipriEfalick s sofey- ArCoRIRE}L 8 BRHtlon HE PREE mode o
theo selevator ng/smémt I set ewtilizing dhe Irifori'dimodo@tboat)rthe arndctlon of

alimt value, élh sets the Ilmtforthem
MRV the nvestical idistanggafrem dhg  deay Z0cihee §Ppd gand/or the

%CQ‘I%F theof QRE’ &kl A8r Rfe |g)‘f‘él ﬁfﬁ%rf'nﬁr‘éﬁhgﬁoﬁy gﬁ‘tagnval of the

cor |ng o the inventio poSsi
elevatorvin itiné adooat zoe aktrapolotes inmvlthe statuse ofrdbe sHfety circuit,

vy ceyu B siafis SFhng tiasarg irake G (55 SlRvedey andior the

poSHivhiRg d*rthé%lémﬁr cdrnn QRE d%?fzéhéegn&'&blﬂﬁﬂt Uﬁmb Whch sets the
nmoment in tinme he peratlngm)eo

liitdorther nwy&uande@e@aen iof the elee!atormarmwoynecttaé to at Ieast one
ni t.or

oBREHEr ot b, T eV BRG; Shiem. Abdrting® 1% iffefiigh"R'is also

peasiblezBecéive Wibimatont Aol m@éem&y dﬁvéiﬁ@@é oF 8id lBvafor and to
the elevator car remain within the permtted range

selke they @peratinch exadenpt thmqsé@torosyatﬁnt krtilizing tthesnﬁmrn@agn about

SBhid e 51 7O AL B BARRE b BB e o i

opérdtmgshodm ef theeslevatogsysiem ¢Hangesi®siored irdmehiry, theeassage
fLrgeed of the elevator car_ renmains below a certain

Renisrimepedgd, and dtis ragritored Aeatothervartical diRfaRce,P! theselevator
c§||l RYAL e GIG! £5Rd bs Iﬁtﬁé’ﬁé&’e& Qﬂ&/otrgl‘(}cé%‘?ﬁg)rfgf ﬂ{é elevator

evat or car renalns ermtt
cancerhaiat withia tbbq:mmtted:mngaaodemm by the IImItJ%IUBSIdeWhiCh limit

v%llpgg aa CIeeas{r %rr?et lgede n%[i ég nae fur?crtl%fnecrﬂa %rl'r%é LH% %Pe%g ic%rr]1 further
comprise the following phases: in at least one operating mode it is monitored 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.
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the control switch of the stopping appliance is tested
according to the nethod at regular intervals. WO

wQoe8NdAdl11 PCT/ Fl 2007/ 000196 8 In the fol | onMDER20678000196

el evator system and the nmethod of the invention are
referred to jointly as the solution according to the
i nvention. Advantages of the invention By neans of the
sol ution according to the inventiof a safe el evator
LS chii ~Wih the soluytion according to
T B oinaCinR b0 sudbhl'a'd i fasthod B35 Biulich b referred

$0 Joirstlyl a3rthe pohdionestcoyding (el inverement caused by
rope slip or defective nachinery brakes, and it is

further possible with the solution to ensure that the
ﬁﬁé’@dﬁ%ﬁgﬁﬁ the Byanfion enmi ns controlled e.g. in a

situation in which dynam c braking does not succeed.

Bt ihebR& of the ldolitici SEESHIMG footﬁé“ﬁv!eﬂ’t‘ﬁﬂté el Qielbtdr System is
farther possible to ensure~success of an energency

ecbieved. With thesatution atswding fathe emeardioor i isigdssilie to avoid

o S T .
garddtive Peachimatlyi 1 ekéOrantbR islhfﬂlrﬁféFJpEB%QFUIegg/g'ﬂéY'ttbQ sBlut®h to ensure

art safety devices, in which case the
thatdhgesnned pf the elevatonremainsneanttdlied ermgpriovae situation in which

Oable ek, Bed Rot Ao oSBT, ald% B Hevention
ittis Ifurthett pessiblptt eBsarPElERBESORAE émé@g;ﬂg?%téb @12hé elevator

of herwi se incorporated in the el evator em
pIsesdit deslorelevatgrawiioul ncowrterweiobiv nghe t pafety arrangement

(P W o S S S5 b oy oo
applirhéat useain ©gajunctien evith prigr att gafesedesicebein which case the

0 fe!iati on of one saf t&_devi ¢ce according to prior art

FrStY BTARGEmRNE PECHIER IRty MYANIPTLIMPTOYRS Hia Refehbleuel of the

Slous, SSRAALA, () BLERARTRIIRY 4 11 G R e

vtilizectheaftopingi applidncey and measurimgdsiggalsothbrvis@ incorporated in
nti.on ich set the limt for the decel eration of

Hg?\éeelg}’%f\%tb‘}ﬁ%%r. The el evator system according to

the invention conprises a safety arrangenent as well

ReeddiftatibhtdfdraWing8e 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 safety 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

wEOkBL@D07/ 000196 9 the safety arrangenent pPeFERDEH00196

in the invention stops novenent of the elevator car
when the safety devices according -to prior art for
sone reason do not operate in the desi red manner. The
safety arrangenent of the el evat or 9syst em accor di ng to

R el i raonBal FRRRe o ol Mo It siae, maysgent of the

BRAGEST SROFHET Bid 8afcH) dbUi%e@'aQ:‘é@Fd?ﬁg §&priok et ﬁ)tr%‘o%;e fdason do
the machinery brake of the elevator, the status of
pakopermts in ierdasireddnanner.el evator  and the door zone
information of the elevator. In elevators w thout

?ﬂanéﬁe‘ﬁfcaf&r@eﬂ%ﬂ%ﬂqm ré’ie\l? t@t‘fesytsferhygg&a'lghéﬁg the invention

synmet
oompnises ricagst ¢or dew\amgllsand tihspedingatatr Iéamcmd hdgirection of
novenent di regt ed upwards The safety arrangenen

MAVeREntc hpeH sy lorrggeeleratien wédhs, eﬁv@tprv\;pﬁreﬂhetstagxs of the
gfé;c@grfagf Brk 'tﬁé"’ehé\}%gér 4he sYﬁDE'o‘falh a?ét@{lﬁr%wtoéf tﬁg elevator

car omt or zone as vve
and/ dhe deoer erané oinforhatitre ef et oelevatorr Eh’B_I elewatdns n without

%Wétﬁg’,{ﬁ?lghgﬁg? ran g}e?glfblrg%d. bil)g@ C@ﬁgl imt vaI ij)éalgﬁ which is

fifted eloe \HRhRE ﬁ%%éﬁféht AeEQEd] BSWHWaHbe \}vi'ﬂYeﬁt ggé%uterb>force than

nmeans of the safety arrangenent the vertica st ance
giovemend| erecied ampwardem the safety zamang@'nwst Ifuather heomprlses

RSB D oS ST Bk 3 RB bR bP i e e Btance
obRicaélengtomede froff tHd@o6t 20178 88 WellS4S e Spadd bh@kﬁdieceleratlon
In different 20 operati ng nodes the novenent can

%W&aeléuaho@ car remmpignithinnihe paimitéed range definged bm:the limit values

m[o'i/e?@nlf Cand ﬁ@aﬁg 18f getlmgltﬁg ro@@r t@‘fgﬂ@@)@g Odﬁﬁg LRffor system.

hel'r~ ’boundari es, can

Aed:cbra!irfg wehetmwtmﬁ&)y hedriseof tiny ealsty @atrandement the vertical
gll evat or car is not within the permtted range set

gEanGenpt the, glayatoragan Eaat thsdosk 595@@8 HeHl 2z dbe spged and/or
g?%%%géfoﬁdof et dleWibF Rat g?ay‘?r#g? oug&:’aﬁ opﬁ1e limit value

An operating no eva of sys
mhcertaionopeltatlngalmmdescca?trm mlaﬂ%msystem }Mﬂlmd?mtdred. In different

SReTERN TmadeR 8 FEverni Sy B iamuren o dlfereBt Tmiyaives, and

ﬁ@h@?édsi“glnﬁii?w&@és,ofmh‘iélﬁ &eeYidiffored for non-exceedance of their
boundaries, can also be connected to 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 arrangement the operating modes to 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

wo b@spafiet y arrangenent the operating nodes toPOEFREE7/000196

do not need to correspond to the other operating
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'be the sane. For

G PN oo BT EGP LN, aptBh BT BB 5 dame. For
feRQmpiIéletl’ve estahisels @tcéleationf, elbifém a@‘>}§1—‘ﬁ=!133rla‘ndi'H>rak|ng that are
bel ong tqo operati ng_gm)de 10 "el evator driving'

NRESSLANY A ‘iﬁ@ﬁlﬁr%’n bean flom the Yinwpgist &f jhesatety @rrengement all
'b?loﬁiﬁst?)c% %lﬂ(\)@mo%%nidmé“lévé’cgr% |ﬂ9t' he operating nodes
of the el'eva

system accordrng fo Fig. 2 and the
nmet hod of the safety arrangenment for setting the
tpethat ifcui@wm:giethef opeeaticsl @father sajetyearrangeinent is described in

SRR BT it e Thpsaii Madse S 3he SyatonsypE agestding to Fig. 2
SMAHREMEHBA W thE 4BFAY wasa\gb ekl besthghé Bsgﬁ%@g Hode of the

arrangenent comnprises’ mean For sett] ng" f our
efsyetar systemoasd @i $wikching fqe raatel aperatidgsmddéitoeghdilyer. In the

RO b abysiBRrF ebput ECSR AR Blor yRiein vitholl Eafirenweigh,

i‘rp\whd@ﬂi tﬁéc%f@tW%rﬁa‘hng%n% NOERABSH3 %(%?rsbﬁ)r'@éﬁinerfour different
|l ess than this, and invention is suited for use

apegeting r@p@%t[élffemmeéatmgt modes rﬂeénaéutyhme means of the safety

B AGBE0t 5 b N B Pl BRI S5 B8 necen,

Bae henavey aacordwwth@fnv‘ehﬁ)rebls‘bab@fm@r@for RES hhas this, and the
speed, decel eration and/or position as_a function of

thﬁetlon 15 sHifedifer ese alsadn slevpter systeawith coenterweighbt.
operating node of the elevator system although it is

fls @ ?ll%%éﬁisbﬂh% Saethirt pgrSf éﬁféﬁ%\)ét@rr %}%2%‘?: (FH’I <|5rﬁa égﬁe@ﬂ% mode to

to activate the stoppl ng applianc
apethet aa@ hiodksliagramaitreferably ianmovemiene obthé blevatdrican, such as

whi ch defi ned d
T R S T,
PRspEbiv bhake Ebde'réﬁﬁg YdeE of $hé WBRbe dydtens! éltﬂdﬁgh it is also

oper ati ng nodes of qégvator system “conpl i an
mpwblwwthahthes sajehy arraegemaut isxfittedi ém @etivdtetthe stopping appliance

SO SEhER Hork oL R SRR 3 connectea

viteinlwiith defina@® pdiniteaSangeé the i‘hoﬁéﬁwenﬂ-oﬁﬂié' @Ie@éiolfié@r%ust be. It
in_ operati n&@m)de 10 (el evator drivin durin

isals@pogsiblg Hhat & limih e eesﬁannected to aI(I:l the opefatlng moges of the
elevator system, compliance 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
operating 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 to 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,

w@eooslozoiel ectrical safety arrangenent accordi nBCT/BI206769000196

invention could be used to replace the nechani cal
over speed governor, and a speed limt, 30 which
nmovenent of the elevator car may in no circunstances
exceed, could be set as the I|mt11val ue for the node

s FRAEA BRI S 28924993 byl R gtus (omor o
tHeomachimens bedkes tr(éJQl/aﬂIsf Qoﬁ@h/cldéé@) TREhd BEfeYy &F&Jﬁe@f th8®levator,

status (open/cl osed) e safety circuit “of
theegegroonestand theoverﬂ@ai alistance pﬁma/@levatoalcadfrgtraa @l@oozone are

ERRBHE! % S 5L 8 SpeREBo AR BioTRILS Satd g, whic
rdormatioincib rBonitored pedferibly Sormsiamily ICaTItHY 845§ abthe information the
constantly. On_the basis of the ijnformation the

Bperading nE‘Q‘i’Sd@f dhet glevalopaysimsips defined dbei srfely ae@ngement
?Fgféfa?b a}f;"érs%n Hées deed; %rﬂplrﬁegélﬁ'&gﬁ/ﬁﬁ%héﬁ 2‘% M ma?ryb in which

or measurin me an menor
httﬁanmtatidmeabmﬂethe rhomeat memNatwsayemmwwuches ffone mwneneperating

operatin node to anqt her can be stored. The safety

Gfeien ko, hother Gan corn o The) Sariioryangemat fiko, eomprises a
I

Hé?‘hér%/\'iﬁ Wéh Hsd ﬁﬁﬁ%éllﬁbse?m%gg? riéggg&eé@ﬁ%to&é”& the elevator

el eva systemis store I on
pystemtiaisiardde. g. by neans of magnets fitted in the
el evator shaft in connection with each | anding and by

BBEP oAb Ao Eofhd BBBined FLO Sy R CoB BB, fted in te
dievstot Shaft e comieutiontwitheadhibadimgt drtby Bidnstdfenductive switches
nmovenent of the el evator car can be obtained e.g.

{iitedh toy the, eleyatas pas rorshycmeaas &f piihefesensosistited tecagyeying door

200 g A 000 5 1 BB (TS 0 o o bo

gbtaéredoe.g. ovitht aespeed&e:m%ot Baclower s pedsd enu@idrcxsr oﬂﬁbﬁappllcable

of the elevator car .can be calcul ated fromthe
ﬁﬁeﬁcfl TGRSHTNGPHEGT AN BICASUHan MatEos GPeed fthe Slevator car, the

SRS SlAROIP 1 PP BRI SIEAR S on o e

elesator chr cae bepeaiculatetidromtthe posiﬂonsnfpusnahdnh er,twhen the point of
rati n/d erati on of

al cul ate, the accel h
fheHirB S ko R TR of e, SN L 99k B 48 calciated by means of
RRCEIRIR FUpReP W1 Heank AF tRE SPEEH ThdemaR&S itas HdsePIR) Balculate
are connected to the elevator car.
the acceleration/deceleration of the elevator 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 to the elevator system, can be received and monitored, and
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25 The safety arrangenent can conprise neans for
receiving also other informati on describing the

wat@sooiof the el evator system For exanple, PCT/FI2007/000196

i nformati on about the status of the main contactor of
the el evator, about the status of the stopping
devi ce, such as the switch of the OSG or ot her
anti - creepl ng appliance and/or thel2 relay controlling

dstioainid wli-80 M selRodRe ofBEnE e bhhedovHar Sstem. Furter,
fli& YoESiblechr moﬂﬁoﬁgﬁd‘htlﬁi@afifbﬂiﬁér iforAtAioRsh s r93@1(-3 operating

or actuator connected to the elevator system ca
mesis;, seghaagl lwf@nhaborecabwhdhmpm@srefeme of the elevator, about

Y e i Ee b SrEfheb Aol pudferPriatd Faing to
contrdl dPEFS rdvenieptsBNthb@levaitst. ut i | i ze al so ot her

information in setting the operating node, such as
i nformati on_about the speed reference of the elevator,

about  setVFig Zithe elewaigs sysliennhas fiew PrReraRe Napdemdeiected by
?rfé%é‘l%’rﬁx ehelt Gtth{é% Sf\'vhé,g.cé’ﬁ%gt l?é |ﬁt BSnnected, which sets
or. I'nFig.

NOVEeNE he €l eva vat or
ﬂ}@tllﬂlt‘s fes pénmttedpleb&érrmt o dhes edtﬁiawt wr loyithin tiee boundaries of

arrangenent , tothree of haI|mt val ue is
}é’gﬁﬁbé{‘@dm MRENts dPUst {rREGIN, i f'g thee MRPYSBEN exceeds the
I b
EPUIETS. B whith & SUBHRG difbfiantt 1 aBi{dIEn PHO A8 R ppliance
ascwdiy tdwthe]jnvemimdaam be eng a/m‘rbin agt anibopEening device. It can be

| i anc ct i,vat ed. Th | i,ance
8RR Hscharied] ety Gl Jan SaRBLOD b Brash Shigh locks directly
éQél'ns@ﬂﬁ,eﬁbléﬁnQ%bé@ of'the Ceﬂé\/élér 1EheQ stoppifRs Béplléﬁr’ée used in the
catch, guide rail brake or rope brake, which

golutien |qpcoscyag rettherisventian cag alspbe afropedrakevwhish. locks the

T 12138 BRI s e, kDA RECRRE et o

bl‘w(e’s5rdt9m1 of thEeaopeepiRgedf gy @v8fipded bbvePos, inl @Rich case
or an appliance that prevents or brakes rotation of

when, Biee elpyatery caf mavesvelitlise é@t@aﬁpe dewmwardsyie Hope of the
ggév\'%\%aé@ gbvgeﬂ'goreé&’(/g{eg tth‘f;aaéafgf& eg?ec‘a E&&&b?éﬁ& %fus prevents

rope o gover

exepireg @f theecleadier ycagedowobatdse uelwrwah oa:asmmhé fnnlechamsm that
gﬁqevents cree ing of the el evat?r car downwar ds,
perh Ed’QBetQTé $Rasd gR¥RMoYH %Q%'B@St%ﬂ’reoﬁf@Pef“Qt arpliance,
t I
RHEHERES CaABEpidRled MR < 818 101 bl oSHARE ety gear.
brake or the safety gear. The safety arrangenent
thecsafetyharrapgeatenh checkie the operathgvabde of) theeralevator system

preferably continuously, 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

wo b@sopoaenent of the el evator car to the |i m tPCHFRRAIODI196

corresponding to the new operating node. During nornal
driving 10 of the elevator (elevator driving) the
status of the safety circuit and of the machinery
brake is nonitored. |f the brake ehgages and the

| S et ed t he en f. .
B R, BRI o sbigtyioh BT e Fein et kieSoed in Fio. 2
ahe defihed aluch thib tifdpokitife afifdélibn Oftthatdpaed ¢ |§QR)WrﬂNards and
which the elevator car is arriving 30 at a | anding.

ﬁ%ﬁ sieeelention vt Bpsisye rwnen she eieyapeicen mevemviowgwards at a

de 40 "car at door zone", the direction
%r%@%ﬁg]%efr% the speed of the WO 2008/ 020111

PCT/ FI 2007/ 000196 13 el evator car are checked. The
tfithe elévariar cdr is iImeoving diowndesdp waddhe apeied |§h§pre2tha|altl$e set limit

def d such t at t he itive directjon of the sp
§S?'§5] i e\é(ﬂer lsterne s intprrplad @S daytng ﬁwf@hed to the

Wbéfhth@enﬂd%@@ ({Eréﬁéglr{&f"t’ct?%éée}"@ i %)Se&)tgf h Wthh the elevator is

decel efati ng speed
beingveiopgedifrom aéasipﬁimd e.grireeatbeiof afault sﬁubilam tIf the elevator

REC Reutic uhifir, 5 B SoaRivafieh ot Sobiriysiin 4 he highest

Vi S1t0® chBEIBY Gpeabr. mfd?nfdﬂbﬁ r131Hd"'u“c‘ 116 %YSQFti%hlrig?of R B8vator car
st ogped froma fast speed gfmecause of aul t
r

i tthat denr. zepet has ebe,eratraﬁelvg @ rtlnmeigvaimadfdéheardoor zone

PR S A IR 5 oo 30 fpeing move

pOstcari ahidogr conehis ebevifitie al@vator kat hie rﬁwQﬁ thengodtagone, it is
Been recejved fromthe elevator. |If the door zone

Riesmingd it itherielavater sysiem: has swilchedio the operatingtmede 30, in
%th FHRNElev AR & Heily gfb?) Bed¥on Cd?"'slc@% ggg% (;7) ng tto stop, low

set. It the elevato 'S Nno oor
speedz)eterm ned t hat the el evator system has sw tchepl
to the operating node 30, in 15 which the elevator is

PietP it B StonmaTerh S of do&ieeraliy Biide; 28, dpuatol preparing to
SIDP! ﬁlghnébégw eth@bircuPASINRELEaR 'b%pélg' §%ltﬁ8tloﬁ¥rpﬂlhldw #R elevator

speed), the ¢i rcunmst ance can a situation
oV is eing:sioppedthyr means of ETisHi. ndneselkjppide isyin rﬂenarmasefto stop the

aSyter o b§eCsYent Biopiineebofidies uih MBaklie Sruptor car s

broaight he lstvstrelialfi@rand 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 too
great, because deceleration that is too great causes a risk to both the wellbeing
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

waewsngiing to the invention is switched on whePCT/RR007/000196

el evator is at full speed unless this is unavoi dabl e,
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 systeﬁb and st oppi ng

IPB B Sira RERRR St oivef i BaS S aBElcelug o use as
Gagriohal lsufdty d2sl sehSIBAE SoVpHGOYH Safeh} Q{eweghqt id however

is not desirable that the elevator car ends up being

pesppledthat pther seiedy devisey ayeareplanad with mpe@dutu@n tagoording to
ause deceleration that is too great causes a

rﬂfeeﬁ‘b?gﬁ@gth the well being 30 of the passengers and

to the operation of the stopping appliance itself. WO

Iﬁ@SWmHO\‘zélmeE’(Pﬂrﬁe%Qid?/t@Olthé96peﬁb4ln§hEncﬁ@‘ Qt)yset the limit for the

di to th t t
dBEA eI e et oI S elavehan carmaisy heyen Preferably the limit
S i
RBP4 S8 51 i U .
VWeerns e elevatarcsystath ragwtohesttb aenode &, ithey mdmahkof timiet when the

B CHCLES cSuiuiel & D16 SReetaa e ievalreanet the moment of
Q\Wﬂéﬁh?rls Qééor@léﬁtln A Qner'ﬁb?} Xl thid fHe Hé@éIEB ation! é!etﬁe elevator

are ined as a function of tinme, e.g. Int
l@l'st$r¢ai@ldatﬂd & @. fupctionpé timenand litds amomltcsryedttbm the reqwrements

S48 bER i TR £ mbSmEBYER n ety 437 Ak Hilled, Here the

f’e&’fgeabf tpeemitie roveek® isVar eliéd tbover BeONighftdvalde! e which the
menory. After this the deceleration of the el evator

daseleration) @xnegds thadinit Out) eod e @it amnthe euive and the area
gBIpW 2riR WHiOhd @ (?l%#hﬁ %TE @\312 or §&ds h¥nt |12‘%?h%;§% %?tg/@tlon of the

ue for rmverren tor “Car
steppirghapplivacge of permtted novenent is an area above
the limt vaI ue, in which the deceleration exceeds

he 1 e b
I Eic bltte, Botant -0 HESchbas fe oo dowbia the reavatar system has
SiviteRdd td’fhé 8F§ra‘tlhar]nbae %a‘%?@ﬁéﬁtt‘—-ﬁ at ‘Pr'ib Bfn J‘ Vilue ® Gio Set for

stopplng appl i ance e nmonent escCr i
decelatationtis wecn beoaueeeimelﬁrammnohwedemust hﬁk@nttbe elevator

bR SRR BEAHS o2, el bcstration has
BRCEMRNRINE YhS brdveBR agledt; Wat il Qralkd of feR¥Rirafion is gime and
after the moment t3 the limit value is gims. Preferably gims > Qim2 > Qim1 > Giimo
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 could
be ensured by using a simple time delay, after which the stopping appliance is
activated. Purely using a time delay in activating 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 ti ... t2 deceleration has the limt val ue

w@poogio2olbet ween t2 ... t3 the limt value of PCT/F12007/000196

deceleration is glin2 and after the nonment t3 the

limt value is glinB. Preferably grnB > glin2 > grm >

grnmo qualify for limt values, in which case it is

possible to give to other safety ™evices, such as to

th chinery brake, time to st.op the novenent of the

WP glE b BfEneiiifty Boonistt wifh BB StoPRIRG 4P @oees s time of
SbARPsEEbrRIRNL I spReE offstbpising TRdWRINteit bR SIBRMtor car, and the time
accordi na to the invention only in fault situations of

gelear coddnainke set darge ananght ieeprayest the ispeed of the elevator car

SRS sUEh] 7B <5 o 3P Raie s ARG AkgbRihg to the

fvemtionulith abdecaisration limit vslle Hefinedndl grol 88 adhalien of time it
after which the stopping appliance is 30 activat ed.

BsuPessibledp isire prigfe emeyoency-siopwiithe glaveéorstasppi ng
appl i ance would not however produce the desired

VE8, 5 8530 PR B D feHtaPear ar constanty

umrlribeed\m'ngihcombaca?@tm' speed iliugit #ft1. St dbisi @@bodiment the limit
a iances a time o spme,. seconds i.s spent on .

Yoliei Y7 rapReRe ANt (IQORIETRIG, 85r S8hr OPRndOt HEOVemenNt directed
g@%yva‘?@éﬂ But'8écBiRelo Iy BReRRGNINist RoREFYE P?séi?l}% to set limits

eed of the elevator car grow ng excessive
alsg. far reoviemient dirgcledalewarsisd #f dhet speed decreaseadalow the value

he 5.0 nventiqn, W th deceleratiaon limt val ue -

o ik SRS esidhaforof e whefhet 1€ elifiatonar is n the
HBoEREHE Card Slebengifgr &t fHey d66I0EoRe infoRAli®Y B Elevator system is
In node 20 al so the speed and the direction of the

detarmingd tabe gitbet riveapergtingrmodeciar iriepesatingimasle 40.

the speed limt vi;m. In this enbodinment the limt

Vihete ﬁ]d‘v‘éme:rgﬁgia@%ge\%g%eémag:ogéh%gﬂ ?\ngrossebr PRy tségéﬁi] downwards

nmovenent accordi ng

isngimallj belowt vgn.ﬁ, Itmve:giera pwﬁglh hbe?b@% 3091 (élé‘ga?tgs prépating to stop,
or novenent directed u rds. If the speed decreases ,

_[9& SReedl I e the Sheedel fhes alevpigrear i3 sp@nitqredicomparing it to

tHe Hifnit glﬁgeﬂlla $¢he IRl FURL TheCithit! vallid \fnheo{ 408" greatest

zone, an ependi ng on the door zone i nformat 1'6h t he

perniitedrspeest eannecteditt thendperdting nmmxlec80 Isets the speed limit below

operatin de 30 or in_the operating npd .15 \We
RBrioe Stale phmoupieat of tnece SRR i PEITBiPA St dowet sRefds. When
fesPed@E R Hor gréat%m%hén thig! &vé StopPing EpiSnés iR activated. In
switch to node 30 (el evator preparing to stop, |ow .
epditian, the welocty and theedoonfzanee information ofathel elevator car is
FRNitb e q’orc %'g?tﬂ{d r%ﬁe'stwiEc?\ing to the next operating mode. When the
elevator system is in the operating mode 30, what is occurring can be e.g. a
fault 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 v1in2 of the greatest permtted speed connected

wo eooslozoioper at i ng node 30 sets the speed |im t POEFDO7A00196

whi ch the state of novenent of the elevator is
permtted at | ower speeds. \Wen the speed is vlinR or
greater than this, the stopping appliance is
activated. In addition, the velocigay and the door

I nf t f th I t [ It df
SRR Rl e chrekg dags: et S185 o e dawnwascafien successtul

tehfergehey adtep. Zl%fﬁ{i'i?éi.tg\-ei gp%%ﬁ@p%(‘?&é‘ h rg%dﬁ?eﬂoqle\\/\g}gF system

is ocCcurring c ul't™situatio
weCerding éo éhednventiony tiseisiopping apptarte e betivatedtiethd 8peed of

I Bt o Godsys BEn Beumitag e cS 6 afiany dgnamiarbraking does
Mot Succédd, ordif the répes fdf e e‘{‘é\ﬁgri Qllfp ETSL $ECRRLBA between the

Further it is possible that S occurring rs an
Hﬁﬁ?‘@@ﬁb?a\f@ @pdi therhoistingntopiing ésc hetisufficientiso kebp dhe iglevator on

w t hout counterweight is, initself, eas
b 8e81d Ba! 0 Y

when gravity is 30 pulling the el evator
car downwards, but in which there can be a risk of the

Wtzdre the| élppatog isf VerifidchaseRBVIEgNGIbYEH R td dBRfe o
i o0 Lor on] ni Ui b o oy 0 \ABYEH OB i (e ot L. into

it is.
9&?7%!‘@06‘%@0 ddear B8 deqrazeree fompatisonhef Bheikvodament of the

' . f.ul
T T
Zore it isrensysee thataheospsetgof the blevatvradtrii®hottdie, e.g. owing to
s1.oppi 0 Iianfc iB ctivated if the speed of the
FRg, SR o dafureyalo s Brakesp &6 mieeed themarmiied sarginlt is further
MonaBTad Y thki dtbrdene thahPle élé\?%?ear %kain M@d{)ﬁﬁfg’neqfor that it

the elevator slip - i.e. the friction between
leaxes ithe doies zppedndat tee hust the permittetgdistaruet. The distance can

54080 0 RGBT b vt o
ldaoes tmndoor zéhe is'feBordRE LAk ithE sFB%? o?ﬁ"éé E%VC\)/agcfr PN monitored

zone), conparison of the novenen evat or
caistartiys dn Hhe lexasinie @acording dadFig.n2 the speedrofl thei dlsvatsr car is

. L. it.i t t d
SABAR 14k N S Al b SEE 0, Rt e 55 of e
alevatoorcaf ard dpen of cldsedband Whethér B8CI8GhtbPR HF Y {q(cﬁﬁ‘wg drive

further nonitored in the door zone that

%%gﬁglbélpt&’(t-l ceqreing: 1 the inventiomdds nassihle ohowever, ithat separate
s heq oy S05obindle. T oke i REHILH LEeppment ar
daminectest totheabpatatingemodee40: thielimit el o)At S8ts G4BE speed limit,
below which the state of movement of the elevator is permitted at lower speeds,
and the limit values hjm¢ and himz set the limit for the permitted distance of the
elevator car from the door zone. The permitted position h is between these, i.e.

when h|im1 <hs hlim2-

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 uncontrolied

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

wace@sneiing to Fig. 2 the speed of the el evat or PCEHFI2067/000196

conpared to the sane limt values irrespective of

whet her the doors of the elevator car are open or

cl osed, and whether the elevator is on the inching
drive 20 setti ng or not. Accordi ng|7to the invention it

i s possi bl e, wever, that separate eratj n
ﬁ?aée sqét'OPG'.ngtﬂ the eldualor rachel aterigajor dsalng \F%&é?\@n about
o _
SafichiRg ey B SpqrafngRila; € AMBHferdnalof Rt the operating
mcaies aff theoslevatot sgétenhin deesafety armangement taeel paeferably formed
and the limt val ues hl

' d hii np
Sueh Inl U Sper S e dndelb brigh At SnoiiaReg AN ik Salues are set
%ﬁﬁé{/é}heﬁﬁﬂlr&téa‘ﬁo‘ﬂ? u?%?dsz an8 doW?ﬁvé?aé nI‘t id n?é’smble that the limit

position h Is between these, i.e
Maluee areget peémaametfnetrwﬂmgpltadeadg'ecr@dtUpwards and directed

LIy of h
GaleT eyt S S A WO OB el er at 1 ng
novenent can only occur downwards. Wen using the

Fi). W braserts etisloperadtiont bEan BIeRitbpBystenfacedraity & thtlinvention
system wi t h count er wei in which a fault situatiaon

éhd C&a@s%afawc@ﬁan@q%m@a? withbgaid afra {smplmeé%@djme@aﬁhe safety

S o . e P liPecdprso gpeans o

sbttingl aleat othec ayperatirgg cnodes oh therelemhongsyatetmclrsiooe preferred
abqut . s &WChI from one operati.ng node to anot,
QRSB then A A GBI RGSOMBHRES BoANse08 [ERNIGR information
VL) F é”mtaﬂﬁaﬁfgg%h}hg‘ gfaﬂ\%e'ﬂﬁéﬁqlﬁérg BrSET 2R Yinf ﬂ{|§fe<§’ase the
e decel er at

SucC at t e spee 1 oNn are noni t or ed
mabhmerytbmhesxe:anab@ ospeneé manuathy eoehtthal thec safietyh arnangement

SBFSich Sdate W8 Sleibting pbRafee, i whichugine Hip.gléVator car can
@h(/@%eéj fI%BY\@Iéiﬁvmé@ﬁ fhe' rekctftal @ﬂ‘éﬂiﬁ@réﬂé dlébﬂnrfeléﬁ,fcﬁ The safety

can al so fer fromeach other. resents the
@p'enlemmt @an durthersemprise gans fac teﬁttmlrigemetrw@n of the control

SAER L 38 B b 2 COBREEAL o5 Sl cvis

@Cgcaf:brnﬁallfqutbﬂmgsvmeoaemm BQBRYE InCEONE pieferre®@ ambodiment
for setting also other operating nodes of the el evator

iz oparatipn ofiibe postrel swich efnfIFIAPRING ABPIRACELi§ tested at regular
t f t
THERRR 0 o R Han & AFEP B 50 AEE. fers brake, and.

in this case the
The means for receiving 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 control system of the elevator
such that for implementing the safety arrangement mainly a switch must be
added to the elevator control 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 aiso when controlled by
a safety device other than one according to the invention, 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

wappkioaniee, in which case the el evator car canPCTFi20&/000196

to a floor also when the electrical circuits are
di sconnected. The safety arrangenent can further
conprise means for testing the operation of the

control switch of the stopping agpliance and for

resetting_the menory of a safety device
ﬁwm@@nﬁ poiienglution presanied i bid. @ygﬂ%ﬁpwhleotﬁémplement at least

le fo@hﬁ@ﬁ; t@ﬁt&g 01608 qu8s! Meﬂptﬂ%aélle9$to? catrrig1 ts‘ftggfgé[ﬂom the door

t'oppi ng appliance 1s
rotereithles .inengrmainawde deyin dnchihgemaddes thet ﬁoppimg @ppliance is
means for mformatiogran for rmltg

ReoReh{ th aleater San Ry ebAkEY nri hgbtis oor area or f
gsesaon&f e d1BGatbP¥5PIs 88 redt e sﬂ@t)ﬁ fhanke tdativated in

war e programin conjun |on W t
aysamengehcymmmgwmrdzﬁf ﬁw:kietﬁl&ratfon is npi adequla'lteg and in an

t he saf et arran ene h t

bRera S SoRtuwagndt Ine Syiadaf i BleSAT &l aifer sPSHiRo tries to
frireddd eééléi@t Qhe PERHRIBD Wnhil ‘N‘“tﬁ@ %Yédtﬁé]tf hsf the elevator is
stoppi ng appliance can be activated when the output

discohrediedt dwingr@arns,sib is etterapted Atopstapr ordimit magusiment of the

BER 155 At 1o O R gL - 6 sotr

sat@tihgdey ites inbdittiont RAAcRRe@ sy @ heeded tWisen the deceleration
invention, e.g. a safety gear functioning as the

setramﬂﬁrt@%mﬂlh ance of a nechanical overspeed governor.
WD 2008/ 020111 PCT/ FI 2007/ 000196 18 By neans of the

B Hea o BRIt artdhderfntiackbrdifi RPBR Ruénidh,it is also possible
MQntTpteimeer&I thea fallowdieg fuachnrtsuathedmeansgbrdmﬁﬂrollmnme stopping
ei ther in nor n in e, .the sto

SBBHEISR. B2 b ittty 12 Svich ol cWBPB oo Matintry WERE J3c opened
Fr?éﬂ“aﬂy,q RUISEh Eas¥ vither B EROAtGR R c%F‘nésf tooa ts%c%ﬂﬁ%tsme the

evator car is too great. The stoppin
dppt e d can det dreere@way waho@r&legetﬁxpplrg applrnoever the safety

I f the deceleratio not ate,. and in

HahgEnEyt Sicbpmishalavaor ar, Rt df nPmentflk 4 swich can be
fifléd ght @6nﬁé&i@hl QGtht ER SmAShineRC beaee WhlcPWindieates the manual
permtted limt. If the electricity of the el evator is

apeniognek thel brake.ngnd thensafety israagesept an 60BwGge omeans for
1. 0

A PRl a5 R ALE KA S6AEp sk 3pfbment con
aReobdslfifted tte Srizdld Marnial essdue testhi dtatreda Wlactiditynpesledcut and
when t he decel eratian

also when electricity is available.

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,



remains too small. By means of the safety arrangenent
according to the invention it is also possible to

wo ppeaamt the foll owi ng functions: the nmeans POT/FI2007/000196
controlling the stopping 15 appliance can be fitted
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 ard@ it can be driven

away W thout the stoppinhg ap Ilanc of, the safety .
Hlﬁ%@f@%’n%fﬁ%“%‘%fﬁﬁm ﬁ@c@ﬂ%@dﬁed'&‘f‘an Ion is/eplerpgnted in connection
I i t
Wﬁhﬁgﬁ@n}r@g hL|r°nr|]ter6f ?I‘k{)\% gﬁé?qu%mﬁy Qﬁ)nvé %at grfbéisrﬁ?ﬁéfé‘@ N th? blectricity
20pplpesguigment tolﬁethbr elleeatoanWhud’re irs @Tleryamrmmgszrféhed to receive
can conpri means for ecei v nf or pat i op, about .
At e Rnsed §f thsh SSrht Al 9naPon fosabiihePerating mode
T%Hebélef/étb?eﬁéténﬁnlﬁmtﬁsnééﬁ@'nd %‘éﬂ%ﬁ)rﬁ@t&brﬁﬁéhé‘rﬁsaﬁt all are
ectricity power cut and also when electricity is
aeaesmllye neeted salohgsidestheo prine aresafety stevicesi to imptement the
that the inventjon is not.lim.ted s
St Siniata e BEFRIIET 0 U8 inveRlio: aTel fhy RAVIHR, agaitional
BbinpoRehlRENSERRE cah bd ResthtalN® @oescrllad With avmich 'thé %topplng
al sO obvious to a person skilled In the art that th
applanceran priactivaiedt he af orenmenti oned safety
arrangenent do not necessarily need to be separate

Rk M&%*o%a]% s IIrH‘t "t&‘ttrﬁc‘% ﬂ?ﬂo%ﬁrﬂe ts 3b&er] df%% aiold, ril‘?:yvhich the

system o e elev a ues 0

mweat‘ient is3desoried t Mng oexdmapkést fhmte mthepemhyngdamaens and
be stored in t or por at ed

Afernet SPeaimeRtEaHn SHeTvVentanoRE PRSFBIS At the Sbops of the

ﬁﬂ%ﬂﬂbé@@ﬁce &ﬂgé/@gorﬁlﬁgﬁébgﬂﬁyg&gw6 19 the

ety arrarigenent g to the invention is
i mpl enented 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
i nvention, and the physical additional conponents
needed can be restricted to e.g. a relay, with which
the stopping appliance can be activated.



10

15

20

25

10 The invention is not limted to the enbodi nents
descri bed above, in which the invention is described

wasim@axanpl es, but rather nmany adaptati ons aPdI/F12007/000196

di fferent enbodi nents of the invention are possible

within the scope of the inventive concept defined by

the clains presented below 15 WO 2008/020111

PCT/ FI 2007/ 000196 20 CLAIMS 1. Bbevator system

whi ch incorporates a safety arrangenent and a contro

of the safety arrangenent, in which the safety

arrangenent conprises at |east 5 one nechanica

st oppi ng appliance and in which the control of the

?ﬁkﬁhs arrangenent conprises at |east one limt val ue
at sets the speed, deceleration or permtted

vertical distance fromthe door zone of the elevator

carl, Elexatacsystensavhich invarparatescdaafiety asangemsent and a control of

aforepentigned safety.arra ment .c ri :
masuﬁﬁg@fﬁ%grrappﬁ@eg%dni |Fﬂ§\p§ %y%%ngéﬁfer@&ﬁwgng:;s at least
the comd hdchahichhstopbRiceapiidnesethdsiaf whichaheasigeiok of the safety
is defined as a function of tine. 2. Elevator system

accorairanganer| gomplises rair leask range dimity velwg: thate seisnite speed,

val ue, of C . f ti a y
ar ardsieton G bpREY Yfied!, BsEtRl 1R dng G0y zone of the
mode ¢1&0ato? Gar3@hafdbtefized hin thaty thercosyrst eh iheaafprementioned

15 3. El evator system according to claim r. 2, .
char a%afeli aEangemeniaCOMRESaS the ymeaa%ur%mseﬁeﬁﬁlme and in that the

conpr glﬁ?él r | yi i Hg?’ug'rbﬁ ahgely bf8ngement is
di reclirlﬁgf}v 0 rb?rm@%rr%é}lt%?&s%fee ano[%or ecg(ljeraﬁyon ofg

t he etlefirmidaas @ &unclienwétimeas its vertical distance

fromthe door zone, the status of the safety circuit

f th t th { at of .t hi .
o1 R B S5 b el 1) A b B B
car i gf fheeoh@el oZPBaaforiMertMet Afféty aiemaenient is fitted to activate
nmoni toring that the speed and/or decel eration as wel

|
as i t whenthe opé¢ratiag sneded 0 20n3Q.10) @b the eleMator sistem ¢hanges.

the permitted range set by the limt values, and
T3Sl Shad OG0y PP, HarRRLARRE bt tro sty
vel | agahgemest domprised imbans forfreceiviag informetion aboumicthe direction
iy ou]g m Olemterr]f[e sloeeregi ;rtlde/gr {dgge%lgra?iglt'l o] xché rr]a‘fe\laitcr)rri E:ar as well as its
val ueSl Mg » SP
vertical distance from the door zone, the status of the safety circuit of the
elevator, the status of the machinery brake of the elevator and/or 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
mode (10, 20, 30) of the elevator system utilizing information about the
speed and/or deceleration of the elevator car, the status of the machinery

brake of the elevator and/or the positioning of the elevator car in the door
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in that the safety arrangenent conprises neans for
setting the operating node (10, 20, 30) of the

web@satanl system utilizing informati on about tPET/FRPEAHO196

and/ or deceleration of the elevator car, the status of
the machinery brake of the elevator and/or the
positioning of the elevator car in the door WO

2008/ 020111 PCT/ FI 2007/ 000196 212%0ne, and in that a
limt value is connected to, at leaﬁa one oggrati n

mode 20510, B0 1B tRaLR Bt SiAies i CONRPEIPCLBr & 16R qnaPRerplipg mode
the pgfr g'] | %Fé?/ﬁ n%;{?t‘é%a?ﬁfa* SER llﬂ'flt ?J}eth%l ﬁé‘ﬁﬁlﬂéd minimum

car, y arrangenent
neansdé@eraﬁbm|qrfgtrieheelew\|zmonatcang amddm (thak, ttm) samty afrangement

the 5 el eyator systemutj| nf Qr mati o t
di rec@qraﬁxﬁﬁs ,rm%}%?ﬂr ggﬁlpbé hegplg%q EM ?ﬁ(gubo t5%) of the
ver ti galafdr §$/§E8ﬁleulﬂ|fz rgRicRin@Y8h @bobfihe difkiBibR ®f Afement of the

zone as as pre I'm nary i nformation about arrival
i n t heledator cagriee a&ttlcabdismneel of thhe elavatorwaa from Hte deer zone as

saf et ircuit of th vat 4. .El ev r

accor%ﬂaﬁ@ the[;‘mV‘a& I '%n% {04} %%o%b%{)}éal 'Eﬁé éi@pﬁ%?)ﬁg]&)ﬁtrﬁpolated
10 1 haémith8 sERiS bV thel$ aﬁélg%'l’éﬁit of BiEpslegater.means f or

receiving information out the service drive node of

the el evator and neans to set the operating node of
t hé. eElevatasrsysiasn ercatding 0 @yt efethenélaimmapeye spharacterized in

servi %tdtrg'evfafgﬁ@ Srrgﬁgelﬁlaﬁ% gol? gtr|§¥§ trﬁgér‘?é: & gédé%ﬁ& information

any o erize

|'i m t av@btuthe \mr\ﬂd:e sitive triveld ioffi thef elevatve amed rmealesi to set the
maxi num speed of e el vator ca I s..connecte t bout
I eastOB‘?F@t'Bﬁe'F‘QE’Pn@ %‘fat?'héys \}étll'é'lngs&!se( rrga fon abou

El eva ording to any of the clains above,
chara%:?‘l‘/ﬁ@z/(gr :Pﬂagghat alimt value, which sets the

limt for the permtted speed of the 20 elevator car,
and. aEIdveiacs”tswt&msamordjng iterianyvefi {he, claimns Above.scharacterized in

the. pitat e VBl iRk, SR 3% BiviClor W€ pRLEHBH i Spoed of

| eaSttr@‘%léQ@ﬁfra&éﬁgsn&ﬂﬁe@fed he & RE8t @neSwperiting7mode of the
El evat or system according to any of the clains above,

char aeleyatorspistem. t hat the el evator system al so
conprises neasuring means for continuously 25

gg;%suHéqv%tcgrhseysWeé&BPdlhé‘fk? " PtheCliaR€ 2Bb¥ 3 RAracterized 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 limit 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.

8. Elevator system according to any of the claims above, characterized in
that the means of the elevator system for controlling the stopping
appliance comprise a control switch, and in that the elevator system further

comprises means for testing the operation of the control switch.
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8. Elevator system according to any of the clains
above, characterized in that the neans of the

web@satanl system for controlling the stopping PCT/FI2007/000196

appl i ance conprise a control switch, and in that the
el evator systemfurther conprises neans for testing
the operation of the control switch. WO 2008/ 020111
PCT/ FI 2007/ 000196 22 9. Elevator #ystem according to

(g 1Y, ﬁ%\%ﬁa@"%a?@%rﬁbeés HOEH SRt apovengharacterized in
cont I ShatSthé tridRirin trﬂﬁ ?i@lh%graﬂag ash ﬁ)‘éﬁt&rthél‘;éﬁﬁﬁ‘ sr¥stem of

according to any o al s "above, aracteri zed
5 t hathe élevatafety arrangenent is fitted into the
eI evator systemas supplenentary safety, in addition

(?gl%%&] %rt‘%{'ﬂbr akﬁ(ﬁlpé r}a‘ {P@hgﬁ {Heletfalrﬂ,gtaﬁgggegﬁaractenzed in

ensur that 1héebafety) SfarjeN@itolis SitidcEnintd Nthehigldvator system as
met hod: - at | east one nechanical stopping appliance
i s fistplementans safaty: ip additien fqithre mashingry tiieke, the mechanical

el evab%'g%g g@[}ngtpgbg a‘?ﬂ%eﬂﬂﬁ Amtghgsval ue that sets

t he spee onh or perm verti cal

di stance fromthe door zone of the elevator car is set
f or1t.Method farremisuning safetys mf st glesatoasysteam tin which method:
characterized in that: 15 - the passage of tineis

nmeasured - ast one, li val ue of he con

Che. af or'em@hioasnates diehanial siipiie AppidicecR el 16" the safety
variabl e f@ﬁ@h?@ﬁeﬂtbﬂhb%@réﬁtémne 12. Met hod

according to claim 11, characterized in that: - at

| east one limt value of the control of the safety
ar r angerren@t |east one Britiviplitecthahpels the ép@%réﬁqe!ﬁg'amgr permitted

(10, 20, 3Q, %8 dlgfantcp?ro% ﬁé‘&B&r @Yeséar ac%ié’v%SF%éTﬁ% set for the

Met hod accor | ng erize

that: - theodirolesfthosafety awaegenént. speed and/ or
decel eration of the elevator car as well as its
verthcal di_st nCﬁstyomthe door zone, the status of
25 Characterzed i it of the elevator, the status of
t he machi nery brake of

- 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

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

- at least one limit value of the control of the safety arrangement is
activated when the operating mode (10, 20, 30, 40) of the elevator

system changes
13. Method according to claim 11 or 12, characterized in that:

- the direction of movement, speed and/or deceleration of the elevator
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
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WO 2008/ 020111 PCT/ FI 2007/ 000196 23 the el evator
and/ or the positioning of the elevator car in the door

waoms/oedichecked - it is nonitored that the speemdFI2007/000196

and/ or deceleration of the elevator car as well as
its vertical distance fromthe door zone remain within
the 5 permtted range defined by the [imt val ues and
at | east one stopping appliance is2kont roI led if the

t of, t | t f tte
Tange. set i (Ao Avdlps e poSBHEBLGE IS PleyBiRsdiardh the door

the el evat ghnaY$SEIRERKey set utilizing the i nformati on

about the direction of novenent, speed and/or 10

decel eration of the elevator car, as well as about the

verti cal - diilsis anenitored thattiee speed aodier decelerationsefithe elevator car

informatio iLn the door

one. ot raps doae R ol el Bl s g R oor zPap fEmaftPhinin the
circuit, i njenmitRid rangskiefihed b tisé finitaffestdir] aﬁ@astrtﬁrefstopp|ng
brake of the el evator and/or the positioning of th

el evat or ca@pPpliangenis cendelled § the movement of thaeal@vatﬂﬁ@ar is outside
operating W$§e+rhuttlaa t n@é&&f%h%h% JGegecel eration
va

of the ele rcar e permtted range
set by the limt value of novenent, which [imt val ue
set s the- | ithe togeratindrempde noft theal elevaiomsystdac dékeseit 'utlhzmg the

of the elevator car 0.1 Met hod accordi ng to, an
claims 11- i'%[ ogpgiRN %ﬁ%lllt 3b%r|d£r§8t'9rh ?h emovgment $edll andior

i nformati O'Heéa%tldm%fsﬁ@bf‘e‘i‘/aﬂfr' 48y, "Rl ayaf ésh%bow the vertical

el evator is received and the operating node of
el evat or smteme foretheudadrizenagpreliminarnyfinformatiemabout arrival of

about servi,ce drive node 15. Method, accor dj tQ an
o "ol at o 106 ARG, B, 4Par £B0e ZrBRRRHGH b ghé Haus of the
i s noni t or edfdtp@irciit) enfoRAaToP Abbiltehesextas oF tHeamachinery brake of
remains wthin the permtted range set by the limt

val ue of milaiguatorand/ar itherposifigning ofsteselenatarigartin the door
for the per ted maxi num speed of the el evator car.
WO 2008/ 02 PCT/ FI 2007/ 000196 24

- 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:

- information about the service drive mode of the elevator is received
and the operating mode of the elevator system is set utilizing the

information about service drive mode
15. Method according to any of claims 11-14 above, characterized in that:

- it is monitored that the speed 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 maximum speed of the elevator car.
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16. Method according to any of clains 11-15 above,
characterized in that: - it is nonitored that in at

wo e@si2amne operati ng node of the el evator sysPEnFRLE/000196

speed of the elevator car remains within the permtted
range set by the limt value, which limt value sets
the limt for the 5 permtted speed. of the el evator
car, and in addition to this at | &4st the position of

the el eyvator car.in the el evat ft is _nonitaq
o8- Meliod arardinn b0 FERETDS THD Sl EhAraGtPRZRd in ghat:
proximty of the door zone remains within the

permtted Tta}é‘gﬁorﬁﬁﬁe@lfhéthiﬁ At I@la!'st oNé"dfb@ratﬁ@ I%Bde'\&‘tth@delevator

according to any of clalns - above chairacterized
in that theystemathe speachef meee@watorwﬁstremnafnsrwnhm the permitted

controllin the n R |ance rise nt
swi tch, an % )PB'HE ﬁ'ﬁ@t\%é I?'Phg'mr?‘é%?ls?é%ﬂ? gm't for the
phase: the @ﬁﬁlﬁé&'éb@eéfoftthé eﬁévatéuoba:s%tiqh ddulitiorstcethis at least
at regular intervals. 15
the position of the elevator car in the elevator shaft is monitored
such that vertical 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.



