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El evator installation The invention relates to an

el evator installation conprising at |east one car,

whi ch can be nade to travel in a shaft along a
traveling path and 5 has a safety gear, wherein a
control unit, a drive and a brake are associated with
the car, and furtheFlexatoriinstajlationf ety device with a
speed determning unit for determ ning the current
speed of the at |east one car, a distance determ ning
T inveatiodathitas no ey elegatortinatallatiost @mprisihgtdtdeast one
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.he safety 1 f the at | t if th
digest Qe st deerkone sor fiodh e AR Ay ADRIA<gcan end
ypeaiHaft, ihd'8 \HtBFHhindhg URR foRIdatBRAINNg atdrti@e Ritstance
stop is properly perfornmed follows an energenc toga
anchg NG usn NS anGd Whicheiesdenandamnon, Hiq g@f?%ﬁO?H" at
BB kaf IF b bPftinie oy featls G BREHACLY RIS tigaer
ah strergencostamedf the aheashoneaat ifbiee ectual distaooe irless
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to be expected when the safet ear. s triggered, in
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@rhen e satety aead is diRctANing ProRery TllpwS g ftycge

traveling curve, which represents the variation in speed of the car that
is to be expected when the safety gear is triggered, in dependence on

the distance covered by the car.

Elevator installations of this type are known from WO 2004/043842 Al.
They can be used to transport persons and/or loads in an effective way,
in that the at least one car is made to travel up or down within the
shaft along the traveling path. To avoid the car colliding with an
obstacle, another car or an end of the shaft, the elevator installation
has a safety device with a speed determining unit and a distance
determining unit, with the aid of which the current speed of the car and
the distance of the car from an obstacle, another car or an end of the
shaft can be determined. The safety device also has a determining unit
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determining unit, with the aid of which the current
speed of the car and the distance of the car from an
obstacl e, another car or an end of the shaft can be
determ ned. The safety devjee al so has a determ ning
unit -2- by neans of which a critical distance,
dependent on the speed of the <car, can be determ ned.

If the dete ned di st bel th i ti
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bvougbtito a standstll with yanobidir braking agcelrtiomn
r 0 f
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wRh¥af b%a'r%lllsﬁbﬁ@@éﬂ‘rﬁ@a is to be expected when the
energency stop is triggered, in dependence on the

di stance covered by the car. -
When an emergency stop is properly performed, the movement of the

car follows an emergency stop traveling curve. This is obtained from
the current speed of the car and the braking acceleration (deceleration)
occurring when an emergency stop is performed. It represents the
variation in speed that is to be expected when the emergency stop is
triggered, in dependence on the distance covered by the car.

If the safety gear is triggered, the movement of the car when the
safety gear is functioning properly follows a safety gear traveling curve.
This is obtained from the current speed of the car and the braking
acceleration (deceleration) occurring when the safety gear is active. It
represents the variation in speed that is to be expected when the safety
gear is triggered, in dependence on the distance covered by the car.
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If the safety gear is triggered, the novenent of the
car when the safety gear is functioning properly
follows a safety gear traveling curve. 30 This is
obtained fromthe current speed of the car and the
braki ng accel eration (decel eration) occurring when the
safety gear is active. It represents the variation in
speed that is to be expected when the safety gear is
triggered, in dependence on the distance covered by
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unctions, the safety gear can be
be iggeaeed one after the other to avoid a car collision
nmeans that the collision of a car can be reliably
prevented. To nmake sure that 15 the car can be brought

Tiee fa&ithadsirst &n kynerngansy etop hads iffienyalGewtians, thesafety
event of a malfunction of the e ency_stop, ,usual
gearcaye bedriggered opg &ftardhe; GEE‘P ;ﬁ a fal (Rl Eson E’l‘\%"‘ﬁ’s
fHat! AW cfbﬂfs@rﬁ’%?@scar-réﬁrﬁb@@éhém? prad¥aitidagto iake said that
triggering an energency stop, it can first be checked

ttieecatoran he broughbhe acitandgtik By MEANHRE the,sataty asandy
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traveling eHrve o bhe spaed of zerp-adf this IS pek e cpse thesafety
B34}t S B pdtTERobr B At 8 tanetiFanes fuing
through the safety gear traveling curve. However, this entails the
disadvantage that, in normal operation, the at least one car must be at
a considerable distance from an obstacle, another car or an end of the
shaft even at low speeds. In particular when using a number of cars
which can be made to travel independently of one another along a
common traveling path, it may have the consequence that two cars
cannot simultaneously travel to two floors that are directly one above
the other, since the distance between the floors is in many cases
smaller than the distance between the cars that is to be maintained to

avoid the triggering of an emergency stop or the safety gears.
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common traveling path, it may have the consequence
that two cars cannot sinultaneously travel to two
floors that are directly one above the other, since
the distance between the flgars is in many cases 30
smal l er than the distance between the cars that is to
be nmaintained to avoid the triggering of an energency

t f et o2 4- 1t i .
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accordlcgg to the invention in the case of an el evator
RTe¥Ea9%; i on of the generic type by it being possible
by neans 10 of the determ ning unit to determ ne the
critical distance in accordance wth ﬁﬁﬁscri bahl e
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afmhetdnxenmngngnmaetmdgmmyngttbp critical distance in secordance

b
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emsr enc op tr i
Seatrbedes andne cubduielteicaing be sesgbhv St
@QVehrﬁj’E@r‘vet %n@t by ﬁaﬁémb%s%iﬂlé ) thbgebﬂ@é( safety gear even

di starices whi ch are covéred raki ng the car
bef@nﬁ: the cauhpeneachrdbthe tpqaﬁ@nswﬁadeh 1B &P@GF‘uOrf Ferans

%‘Eg?%c%%{?né‘@g th8 e‘?w‘i]éilt?‘e'n%g s‘%ﬁ aWéIn'ﬂg Jlﬁ'véaf ety

ear ng t
|nvent| on that t he cr|t| cal di stance can be

d th i.babl
SRR e el S0t BLSSAIN o R PRk BnARE
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gear triggering curve, the safety r trigge

wheo &raking: thecrarigomiss @Hﬁ’@@éﬁ@?egttgﬂﬁﬁr% feridusing
an emergency stop and in addition also with the safety gear acting, it is
provided according to the invention that the critical distance can be
determined in accordance with a prescribable emergency stop
triggering curve and the minimum distance can be determined in
accordance with a prescribable safety gear triggering curve, the safety
gear triggering curve not touching the emergency stop traveling curve
and it being possible to trigger the safety gear already even before the
at least one car has reached the location with which the speed of zero
is associated according to the emergency stop traveling curve, that is
when an emergency stop is properly performed. This makes it possible
in particular that the safety gear can already be triggered while the car
is still covering the distance during which it is braked when an
emergency stop is properly performed. It is therefore no longer
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and it being possible to trigger the safety gear

al ready even before the at |east one car has reached
the location with which the speed of zero is

associ ated according to thegenergency stop travelrng
curve, that is 30 when an energency stop is properly
perfornmed. This makes it possible in particular that

h f I [ i
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re triggering the safety gear, |
perteseed guringt an esmergencyiéteaf ety gear can be
triggered irrespective of whether or not braking is
properly 5 performed during an energency stop. An
RIVRINGEey ce istPp ttriggedng rgreeican breapmrdserrbeém theed to
the determni unit, for exa correspondj
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stoppi ng di Stance of the car that is to be S?é&gg ed

ipeasentssheraspppingydistasisgi ¢fhessarddat ds 1o pg ted wyhen
%@8&%‘?{;‘8&%4@%@8@&@ |9ftrr98§re°oarln HepehAdaty on the

revaill ENEr gency-st op triggered. The
speadyenthe saopraviogsigpregaiting wehémthe porergescystopid y

e e L 09 &7 D Blagilicld Syl heATHorgRE & only

ﬂ@étt@'a?b?@iiﬁg HehaRforhsittnecst lehst bhe ggemhen anfentérgency
emer genc st and the com ngﬁr nto effect of

shoe.p Jiealso poraiis ARigcimes iy eandbegsiogering
Bf ﬁ%éh&?geﬁ& Etb?\/arqtﬁ:ﬁé 'Ebﬂ'hﬂg iy éﬁferftoéf hemiike ., by

cofresponding c e paraneters and 20 a conputing
algorithmor else by stored pairs of val ues, which

d ib th t [ ' t hat
RSt asa el e e PaY St §%3ﬂ‘é§%¢?5?<‘sﬂ? Hi€ ger ed,
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the safety ear is triggered. The d nation,of t
g@perrgutg&a qorithgeer ﬁ&egfw §'§’rﬁ€tpad'rﬁ Yf;rb'ﬁﬁfd\élg'%%u""e

e?btrl"@% ? g’% 8REAVLES BHe &mrﬁzft it 88 Ple Sffactéd when
ent sae{/) ear Is active, but may

the safety gear is trlggered in dependence on the speed of the car
prevailing when the safety gear is triggered. The determination of the
safety gear triggering curve not only includes the actual braking
behavior of the at least one car when the safety gear is active, but may
also take into account reaction times between the triggering of the

safety gear and it actually coming into effect.

The emergency stop triggering curve and the emergency stop traveling
curve are coupled to each other. While the emergency stop traveling
curve merely describes the actual braking behavior of the car, the
emergency stop triggering curve also makes allowance additionally for
system reaction times. The same applies correspondingly to the safety
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al so take into account reaction tines between the
triggering of the safety gear and it actually com ng
into effect. The energency stop triggering curve and
the energency stop traveling -30 curve are coupled to
each other. Wiile the energency stop traveling curve
nerely describes the actual braking behavior of the

th
Gt iaRer R Ead PyE Pafety S96F Mo’ uer i it
P ise bR tmééeh? Dﬁlﬁ@h nPhy enterigeecy a;ftm yrigeringearve is
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emergenqostorctrgeaing sHoe-t Itak‘ﬁélhﬁﬁ@f%@l melongfsf ngcessagv to
E\)%ﬁff‘?ﬁsi? Uil ?h% ggﬁﬁﬁs RGvEraf tie EFhe d:?grél{?ﬁb ldidtBRce

has "cov € energency st op | st ance
tl-kasttmte I:ta)e:hmec&epemaedorrdarmeomtuaheeemnartgentclyl@top traveling

ener C travelin cur ter ri [
Bty il gind At erhetbent Vst Chotinstiad PR ki bear
Eah %ecfri%_%e?éd BNl tiel if itl it dsSalsitthal by heehrisyommwa:eﬁd
t he spee and di stance determ ning unit that

ﬁaq&@ﬁﬂcgfdemwmg ugitihat the meyvemgnt Hét*é‘?réﬁ@éﬁw%t
%I%lﬁﬁ%ﬁ@é&'{@%@%ﬁ%ﬁo gﬁttf-’évéhh %b%&f ttrf#g@nn of the

emer genc er to ensure t safety
geargescyetop.ri ggered when an 20 energency stop is
properly perforned, in which the novenent of the car
foll ows the energency stop traveling curve, in a

b ofF @& BflenQuieotiai@né shfetyegerirgs mot teiggpréd whehi amy
curve is offset at the speed

BMEELNeRBEIaP 1§ RTOREEY ReFENedy 'Pe‘fz"ﬁtci?'otg‘yet movpmentafithe

g8Afollows the emergency stop traveling curve, in a preferred
embodiment the emergency stop traveling curve is offset at the speed
of zero by a prescribable distance value in relation to the safety gear
traveling curve. By offsetting the emergency stop traveling curve, the
stopping point of the car after carrying out an emergency stop is
spaced apart from the stopping point of the car after braking by means
of the safety gear. The distance between the two stopping points
corresponds to the prescribed distance value. These different stopping
points make it possible to ensure in a structuraily simple way that the
safety gear is not mistakenly triggered when the emergency stop is
properly performed.
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traveling curve. By offsetting the enmergency stop
traveling curve, the 25 stopping point of the car
after carrying out an energency stop is spaced apart
fromthe stopping point of_the car after braking by
means of the safety gear. The di stance between the
two stopplng points corresponds to the prescri bed
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uni t he car is to brought to a standstill in
h@dih@a@rttp@lrlmlt en, on&rattgn@bégqqie@tm cymyeswhigh Jepeesents
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HE5SPEPAE el AFRPCY Olop obePRORIA B dhpectea,
dh;ﬁrﬁimeafn tﬁtespmd bﬁme icar ppevalingahithg beginrng of the
ecte in epend t he speed_of, the I
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@(H@F%éhc@néﬂop@@%'eﬁfngtéﬁ‘?ecyé ¢Bat theotweurives delnatitonch
to t enmergency stop triggering curve, so that tl’g‘d

370 itde theEe R RS ed ik ANSERRRIENCY StOPiE ey
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operation car 1s braked In the
mpmahmnah\alplrgpm mmnenarﬂmmevemmme event ofig feulkn@nof

aul t energency. st.op r
Sperdpianom G aieady v BgERl RUREBSFulCiis 0 68
brakeli iy MddheditheNotdtiors mﬁﬁwﬂicrzﬁ‘r@spéecﬁﬁf as:soosl at ed
according to the operational s&wez%_at lon cur vcaI
Fmociated according ia the mperatiops! atonggived 't
bartRIAP bhsdiferd®hcy stop can be triggered if it is established by
means of the speed and distance determining unit that there is a
deviation of the car movement from the operational deceleration curve.
For this purpose, the actual movement of the car can be compared with
the movement that is to be expected according to the operational
deceleration curve and an emergency stop can be triggered if there is a

deviation.

The operational deceleration curve is preferably offset at the speed of
zero by a distance value in relation to the emergency stop traveling

curve.
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means of the speed and distance determ ning unit that
there is a deviation of the car novenent fromthe
operati onal deceleration curve. For this purpose, the
actual movenent of the car_gan be conpared with 25 the
novenent that is to be expected according to the
operational deceleration curve and an energency stop

[ ed if there. | devyj ation. .
B3 pBerihuri i te et Bl istin B8 XhEruPlinn)  Bistanee son
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n an e I ment type, It Is1In
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rBeahs Ak ele icANBQI TRt ipRsIcatdamcedwithne phesapibable operdtional
unit in accordance with a prescri babl e operati onal
%@&r@ﬂaniweul:hﬁew@f?é'%\@iFssﬁk?ﬁ%'voraéeé\reer@@i%Hergencv

sgg?\gtﬁe}véd@gr RIS Yhe ShfRy b@%y%#amngwme%%s Eg’set at

traveling curve~being offSet at 10 °
theseedf ofzzaro thHninelatiirata onetamosher andtimeelasion torthe

el.at | 0 Lid f t : t
i 3h g ChBstgeE Rl o 81 S PR PR T
digpysition fthbajuress trorelatioanotdiey arother ensuhed theat an
SRS el ok HBbetad ARET6E PR i R L 2R8ed
WRER 2hé QBRI BraldPRI tHESPE atiallp Pi6pEF midnrehbyCARaNS! of
unit. If an energency stop is triggered and energency

theggentiplainihg Iban emeergancy Sker ipiraggered antkepiesgency stop
. I .
ATARIRL of HIECaPLRLeL MSEE 1 s BPSnd! hARRRRISABRPHERr i
nbtsipizgietred mnodccaiuint i ¢he wffset disposiiat obthe ocutves. The
si.ti.on of an tacl e, another car,,or_ an.end_of the
Sfsandigiiiod o alltheriirias 7 SpRondB RS RARHET B Bght
distacie! anegidr daradr #h ehardFithe dMIfEngitiegthat tise 2RO RS
any event brought to a standstill at a stopping point which is disposed

at the safety distance from the obstacle, from another car or from an
end of the shaft.

In a preferred embodiment, the minimum distance can be determined
taking into account the current speed of the car as well as the system
reaction time, the drawing-in distance and the braking acceleration of
the safety gear of the at least one car. The current speed can be
determined by means of the speed determining unit or else by means
of a sensor, and the system reaction time, the drawing-in distance and
the braking acceleration of the safety gear can be prescribed to the
determining unit as parameters which are dependent on the structural
configuration of the safety gear. Referred to as the system reaction
time is the time which is required for triggering the safety gear, that is




“

10

15

20

25

30

at the safety distance fromthe obstacle, from another
car or froman end of the shaft. In a preferred
enbodi nent, the m ni num di stance can be determned 25
taking into account the curgent speed of the car as
well as the system reaction tine, the draw ng-in
di stance and the braking acceleration of the safety
gear of the at |east onge car. The current s b
HEEsrRratid Q8 SesPafinh" 6pa oF uis BiderTgH THpRohe 6t
thlessafbty geansThefdra distance irthesyistaiae hidh e car
time, the drawi ng-in distance and 30 the braking . .
GRVEES dthile e ﬁfegmee%\fse‘ir?“@f@éi’e%%\'ﬁ"bgs SESS BPF‘B‘%G ipgpe its
: an r i i
%@&n{%é&%@h, HEﬁvéﬁﬁ% gﬁé f@l?%@é’ﬁhg Stk %@Bleakuﬁg

nt on the structural configuration of the _
azktratign {decelefatior)isttheagharige ipyspead achievable pariunit of

ihpedGichatn O peRiel Bl BT dne fllf HEbMAHArS) gear.
L hvﬁbmﬂeacﬁ!}ﬁ\ finte, tdrawireg-adistahce eaddraking acddieration
e

safety gear. T drawi ng-in distance is_the distance
PR ERENt B StelAtIopsRac G R eles © fBe pafRRXroear of the
pBefigs g fromits rest position into its braking
position, delivering the full braking effect. The
braking 5 acceleration (deceleration) is the change in

].leﬁl%%i’ 'n%ﬁ?gltﬁaeg&h%#ﬂitt iFSéItla EHFF:IS‘EW Eﬂlﬂf Bfé/k%bgg?:j in any

chi'eved by nmeans y-actirve’safe
entassueras gaidtance fiome andebstaolg; ian ehd bhtive shaft or

SRRt B RabeRin AP SEERRY e SA B P8
diStdnteAehe det@nsines thkidg intblecblnt & pres@&ibable safety
standstill, the braked car in any event assune

@s@mﬁd@hkhdmﬁrd}mabt &0 agstapdetilbis %@smetatftbg least
@ﬁm Qﬁfobgf’arc|e,%r}grﬁgfggk’bﬁ%ﬁ# &l gf PieERLfed enbodi ment

at the mni ance can be determ ned taking
into account a prescribable safety 15 di stance which

h h ht .t tandstil| i t t. th
T gpBerpAiR o sBe ToFuAUER slstancd v PG PRcA yf e
ddrdrident iRirtieLed @igtahc® VaRfest Bedngisboradninta SASIBCST tivy
t ake pl ace b%/ speed- dependent m ni num di stance val ues

deieryinipgudt.i K is efparticyfarigdvantage if the minimum distance
can be calculated by means of the determining unit, it being possible to

input the system reaction time, the drawing-in distance and the braking
acceleration of the safety gear into the determining unit. It is of
advantage if the determining unit is programmable. For the calculation
of the speed-dependent minimum distance, an algorithm may be
prescribed to the determining unit. It can therefore be provided that
the minimum distance can be calculated from the stopping distance sga
of the at least one car that is to be expected when the safety gear is
triggered. The stopping distance sg, is obtained according to the
following formula:

(1) Sra = V - treax + Sein + V2 / 2ara
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20 determining unit. It is of particular advantage if
the m ni mrum di stance can be cal cul ated by neans of
the determning unit, it being possible to input the
systemreaction tinme, the_draw ng-in distance and the
braki ng acceleration of the safety gear into the
determning unit. It is of advantage if the
v%geter_rri ning unit is programable. For the cal cul ation
'6f the speed-dependent nini mum di stance, an
algorithmmy be prescribed to the determ ning unit.
It can therefore be provided that the mninmm
sdi st anthe skoppieg distencatafdher@mwhrn Sie pplely 9g@Eisince
sFA t?lf EP@q at least one car that is to be expected
when THE 52 ety gear is triggered. The stopping
vdi st detlee skEfual speletaofithe aarcording to the 30 fol |l ow ng
formula: (1) sFA - V - Creak + SEfn + v 2_.. 2aFA -10
tter o5 EheExbtedh dpacton SR 3 e Saiety agbrafanedetunen
stEJFwe S8fRE Yra®fig-irS distah& er ese safety yebhofahkwar speed
of the car treak is the systemreaction tinme of the

aaf eti§ thedrakingtarcelarationgdgceleratieniphithenspfiety gear

di stance of the safety gear of the car aFA is the
braki ng accel erati on (decel eration) of the safety gear
THe fdren verm désceiblesdtbeadistamsetdoveded byrtbe cavvhurad the

the car during th systemreacti ti f, th f
YBEeT 15AGtIPRATTE O thS SBLFK GRATc ANGDE EHE Y ARrfFCrDes
tﬂ?bsﬂr%ﬂﬁ% QistdA® 6PEha'\BSWhER thafifdtydgedr isackivel Ve

he reaction distance and the braking distance are
reaption dhistanae @nd thedwaking distenesmare ¢aperdent oy the speed

i . th i .
i T e
ihdependent; sirtcepthiei transfer iofittbe isafetyrgdarfoomass résirposition
i S riingERaton i Qirenthe depRhee st G0 HhR Telan B molEment
dfl thekadt with rbspadad 4 Bpesdiintivinggape wiicHkanfisy Bldced to

(1) given above takes the formof the safety gear
trigger the safety gear.

The formula (1) given above takes the form of the safety gear
triggering curve when it is represented in a system of coordinates as a
diagram.

In a further step, the minimum distance can be calculated from the
stopping distance sg, of the car. If the car approaches a stationary
obstacle or an end of the shaft, the minimum distance can be equated
with the stopping distance sga. If the car approaches another car,
coming toward it, the minimum distance corresponds to the sum of the
stopping distances sga of the two cars. For this purpose, the speed-
dependent stopping distances sga of the two cars and the resultant
minimum distance between the two cars are continuously calculated by
the determining unit.
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triggering curve when it is represented in a system of
coordinates as a diagram In a further step, the

m ni mum di stance can be calculated fromthe 25

st oppi ng di stance sFA of t car. If the car
approaches a stationary obstacle or an end of the
shaft, the m nimum di stance can be equated wth the

toppi ng di stance sFA., If th ar_ appr.oaches anot.her
Ther Minicaym Jsaiieg Bayibe reRAefidn dntetan anead of o least
S ESSRATHS tHgkRfgsemenel sdregy gearPI the ektsémiecesd oF fhis
of the two cars. FOor this purpose, the speed 30

disipacacneets apPLRtAdR saRBELIIPR Bl AR PR, Hif
460 5344 30op i, M aRaRy SOpINER Sl duncers
additiofihity atddednionthée sfarereentignéxd stapgangl distasce sea, it is

di sta ahead of at least, o car_for the tri [
Sisiiid 16af S CosoestSn standpRl ey, fog Mg LSRR 4
HF bRERE shER Gy AHbtABF taE b thasaféty dibtdrite. shaft or
another car, the safety gear is triggered. If the

al ready expl ai ned safety distance is 5 additionally

RO88 Sl Bnt o%fsoérﬁﬁﬁafrﬁ&ﬂeQhét&ﬁﬁbﬂeis@é%@ﬂf& iSdcisive
e to [l awa

I's  ensured that t car Cones a standsti Way
for ahe tthiggeting af lan emvergemncy stfopt ¢an baafetermingdotaking nte

by th f ' . i
Rroudf 56 chirept SPERIG e taf S RLHRE G SR TR e
am:'{( mbrﬂ?ngfacaeleea?mtg@ﬁwe ﬁran:_ eaﬁodiatsﬂfew?ir?mheat Ieazt
i1 6% AR #J50 & A PRAEAR HANRINSFHIVE DSBSk VRS the
@%@@h@é@fb'ﬂvgl‘nd eV dlsareeSillia (cBfredbbRdintetéhd east

one car and also a prescribable traveling curve
distarurcef thel eergency stopdcaveling eurvedem i safete gear

) I 5 . ) . )
SrabBRENE S SRR B0, e e Erthleh 3E trbehiRg
off theedmeggenawstopt and ehe pesibnse ofethe. mébkaaicakbitadevisen
the triggerin of the energency s nd.the re nse
rdasto e e sxmes Tratian o Bk Bitkind acCERPai
dreldratioh) BEth@bralkdoktedbonds &5 aeed @hé‘ﬁ?@m speed per unit
decel eration) of the brake corresponds to the change
ofitimecdat sap herpehieved by means of the brake. As already
explained, it is ensured by the traveling curve distance value in a
structuraily simple way that the safety gear is not mistakenly triggered

when an emergency stop is properly performed.

The critical distance can be determined taking into account a
prescribable safety distance which the car brought to a standstill by
means of the emergency stopping device is to assume at the least from

an obstacle, another car or an end of the shaft.

For the determination of the critical distance, the determining unit may
have a table which, in dependence on the speed of the car, represents
in each case the associated critical distance. In a particularly preferred
embodiment, it is provided that the critical distance can be calculated
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20 of tinme that can be achi eved by neans of the brake.
As already explained, it is ensured by the traveling
curve distance value in a structurally sinple way
that the safety gear is not stakenly triggered when
an enmergency stop is proper}y performed. 25 The
critical distance can be determ ned taking into

account a scri babl e st an whj ch . the ca
B SERRNS SHEE dermnng U 1€ e BoRIBR. LBty i sV8tem
r%taeﬂeh Qﬁngea‘ﬁocﬁlé Erél@n@%&é@@rﬂ‘ioﬁ Bethe BPikd BosBCidtad with

obst acl e, anot her car an end of the shaft. 30 For
mﬁeatdleaet phe e dntoothe ﬁetecmmnneanma |a§t'ﬁ$f@Hathﬂ'e‘-‘PeC'FC

asEhedste ToR WesPBing Ui B prRferntf pidoraimable. An
ag@htmaaat/hm amclbetletd theei detealmmingtm‘nt:m otdergo
grtlcular y pref [ QVI ed

Sttt cLcRbE Suical iSEnes oh e badia of thE WAYS

PRasetels.t NE caRtREMEFHFBe PrbVided!thaeithg cpigial bismmm can
I nput the system reaction tinme and the brakin

be ealcsiater GfomrtheroppRIGJStAT Sweaf tIera Iepsione car that
163 ?Q?e&%ﬁ WRER Bh&nggéﬂrﬁ &og%#ﬂgbgﬁeﬁ The stopping

nsta ron speC| et erm ni ng
dulstanoessrmrlefomamleﬂ amcognllagrmkﬁhe followshafggonutehm may be
prescribed to the determning unit in order to

cal cul ate the decisive critical distance on the basis

?2 t he m% panpget ery.2d, can therefore be provided
hat the critical distance can be calculated fromthe

st oppi ng di stance sNH of the at |east one car that is
&Fﬁep& expect ed when an energency stop is triggered.

€ Stopping 10 distance sNH is obtained according to
the followwing formula: (2) sNH =V treak + V2 / 2aNH

where; 15 NHlSth st o n
S enls DB-S9Pali R PEYR el HhEE S Snstintit s
of thgiggeretireak is the systemreaction tine of the
brake associated wth_the car

v is the actual speed of the car

teax IS the system reaction time of the brake associated with the car

anw is the braking acceleration (deceleration) of the brake

The term v-tak describes the reaction distance covered during the
system reaction time from the triggering point of the emergency stop
to the response of the electromechanical brake, and the term v¥/2anu
describes the actual braking distance of the car when the brake is

active.

The formula (2) given above takes the form of the emergency stop
triggering curve when it is represented in a system of coordinates as a

diagram.

In a further step, the critical distance can be calculated from the
stopping distance syy of the car. If the car approaches a stationary
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20 aNH i s the braking accel eration (decel eration) of
the brake The term Vteak describes the reaction

di stance covered during the systemreaction tine from
the triggering point of th mergency stop to the
response of the el ectronec ical brake, and the term
v2/2aNH 25 descri bes the actual braking distance of
the car when the brake is active.. The formil a 22
QSFaFle s AT DGt She 1R afo e G tiGHL diskaGRo e De, e ated

\L%Qge@w&plﬁ faf&a\bgag%g't If $hé %BF SESFE&%eb%rﬁ:tﬁ&ﬁESum of

coor di nates I'agr am further step, t he
aominigcmiwalidst dimeccritical isistance abate@t:Oﬂdsﬁotthe su opiherg

SoRPAGptAs Y sl i worgorky T i BRHERER e Sopa

dépdrident stbphing istanted ey e af tietwowatrd ahdehetregpltagt

di stance sNH. If the car ap ?aches a&other car
EBiRah g IStB0ER are continuowsly calGHlatedcby %dew.f%@m HBIt; o
the sumof the stopping distances SNH of the two

cars. For this purpose, the speed 5 dependent stoppin
The ceiticalwdigimcermendikewdse he yegariachas pedistansstahead of at

e
éfmj bﬁgas drstaase _aneletsgarn obsttin droéndiof thei':sffhaft;]meanmher

t t 1
it HemEmasaEnay sroh fi tiah<ibnds & anteh Bistaing thalso agded

t%nﬂ\eO&obBﬁ\gSB@.Eénc@ s,@lnqt Bednsupéd thateheoB esmey totapp
|str|gpere a saf Rédlstancels al so added to

stRadstL bﬁarvg‘r@rrs'tl‘@n@'é'S@ an end of fhe sbaftgranather €ar by
fﬁ%ﬁe@ﬂ@ﬁﬁ&anﬂsﬂﬂ traf¥fg E{NQ ﬁ@ﬁ‘a RSy é]ﬁ Gs afd end

or anot er car i stance.
ddditibeally addéd g the rsteppingtmstae\ceadnu,eltus eassr_edlmat the

ddi Ll v added h
ERetsutisiab Faesing Sryeregr e ARt IBRIBY does”
tm etrmg%ume%rﬁ@é@isecﬂmtly thiel Gifery Garcigrivet @iygered when

consequentl t he safeté gear is not triggered when an
rip

@?@F‘g@'ﬁ@?cﬁﬁtﬂp ISsPOPSHYT PSITREPeSr ned. 20 For

determining the distance of the car from anot her car
or froman
For determining the distance of the car from another car or from an

end of the shaft and for determining its speed, a shaft information
system which is coupled to the safety device may be used.

The shaft information system preferably comprises a position sensor,
which transmits the position of an associated car to the safety device.

It is of particular advantage if, in addition to the position of the
associated car, the position sensor also transmits to the safety device
its speed and/or its direction of movement.

The elevator instaliation preferably has an optical shaft information
system, for example a barcode information system, which is coupled to
the safety device. The barcode information system may comprise a
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end of the shaft and for determining its speed, a
shaft information systemwhich is coupled to the
safety device nmay be used. The shaft information
system preferably conprise & position sensor, 25
which transnits the positioh of an associated car to
the safety device. It is of particul ar advantage if,
in addition to the positi of the ssoci ated car

cafgepsdlich sxtendsalong the shathengan whiG harcode symbols
S@Vdisfosdd SarﬁPSﬁCéalépdéawa b&ﬁ:défen%%tdb?ranw bETRIEGMally30

The el evat'or 1 nst ation preferably has an opti cal
wsed, twitin te mid iob whigly the rarcaste symbplsecan baregistered. The

bl BRETeefE SRl o B Pk BPid ek B SPurbrorbog scllets, By
means ofithe darobde readdretise bhomglet dillSpe!;‘@d bnahe aanrier can

whi ch b r cod nmbol s are di spose on each_ car
b PEUARTY B9RfG: ThS SEE0SRUNEY GRRIGSPN: S8 FuRG T PasioT: o

E?lfe MH Ghdithe BairkRMR hehsditos %‘ér%ltr Sﬂtlﬁ'ieefé%ﬁ'esé'rlil% a

bar code readers rm¥ for exanple, take the form of
mgesures bt speedpfl thesansnorhichdhedrareade readeiris, t he

&@gé@éﬁh ?&g cgﬂ‘?ee di g&l&lﬂ of %vérﬁfepf ?Ethg CaPBhA ‘B@ lje\élstered

arco represen rrent

oy méadrs cfathe bamtotihenfdrma;mn ﬂystbm,pnsﬂ'\at GDC(FRSSI\AH]I t
ed of the car

f o oti t f th

RIS AR TR B Yaldetadeatias DRECGHR, MeRhatipa §YsFRIN can
slig iy the’pebd aetermMinglunithénd ahe @mah@e dedrphiirfunito
by neans of the barcode information system in that

\ywbcﬁig@hrv@l sigpals Whish cengain al éh@v!aﬂolumaé@n for defarmpinig
f
tHY ;[96 i hoﬂweestc/]%gt ang ?ﬂ'gctﬁﬂﬂ RInd EH&&@&?B*E E\‘?%?ééﬁé&l@@ly

uni erm ni ng uni
adsoctatedaarsi gnal s which contain all the i nformation
for determning the position, the traveling direction
and the speed of the respectively 15 associated car.

Altériatricly et ﬁdﬂltloﬁﬂﬂw tise aldvwator hetailicat alay comprlse a
installation nmay conprise a magnetic Sé&emf

RSCBPHE SYREETIE! dSrerRuing He CamBosiens P g pReest and/or
ﬁl’\‘?aedﬁjé&gﬁ‘f RPHw&fean’(tegpfﬁe &ir.  temadalsd beBrovRIeHOtHR this

provi de
information can be determined by means of a iaser beam.

Furthermore, the elevator installation may be configured in such a way
that the position of the car can be provided by absolute value rotary
encoders. Inductively operating sensors can also determine the
position, or the distance determination may be carried out with
ultrasonic sensors.

It is of particular advantage if the elevator installation comprises at
least two cars which can be made to travel up and down independently
of each other, are coupled to the safety device for triggering an
emergency stop and for triggering the safety gear of the respective car,
the determining unit of the safety device continuously calculating on
the basis of the speeds and the traveling directions of the cars the
stopping distances of the cars when an emergency stop is performed
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20 information can be determ ned by neans of a | aser
beam Furthernore, the elevator installation may be
configured in such a way that the position of the car
can be provided by absolutﬁiyalue rotary encoders.

I nductively operating sensors can al so determ ne the
position, or the distance deternination may be carried
ou th, 25 ultrasoni c_sensors. articu

il wheadser saeb Brate s Orgharar and Srbafifina, gt ¥ basis
drahet stbppirgpdistadtiestheadtithal eratané® ahtdanel midimamg down
i ndependently of each other, are coupled to the

@atfaacy afdhec@rs on relatigncio one aﬁowreﬁeﬂg*éﬁey‘%%iﬁﬂa'ﬁobv
@gén fggéarhpgnhggllrﬁ%f%%@& Abvidasror tRR St SiS@nce

etérmn g 27 sal ety device continuously
Imetiwaenatthiencarerto bieheomnpared efith the eriticalsdistamcerand the

t[avellgg directions of the cars the stopping
HUPUHBE S CBhe cars when an enmergency stop is

performed -15- and when their safety gears are
trlggered and determ ning on the basis

lavgnaidessriptgntafe Braferred) erpegiment taan‘q iwention
[
ErOERIR AT RaTafoud o EBPRNIOREYER (B8 JrBWAS, in
wbrcparl ng unit of the safety device for the actual
di stance 5 between the cars to be conpared with the

critical distance and the m ni mum di stance. The

Figute©W ng sheswd b Bichematic mppegéracatned ofrdvodievatdr of t he
i nventi on serves for f%rt her I anation in

conj unct i dASAIRRONRCCQFARANG, tI"ien' YBWUAPch: Figure 1
shows a schematic representati on of an el evator
installation according to the invention; 15 Figure 2
Spome 2a sahews gsafetyrgep]diriaggriograsvaranda ﬁf%b'ﬁ&}éar

travel 119 ULdmPLuREC o Sor bPNELRNALSF idaidt [on:

Figure 3 ecel eratton cur
triggering curve and an energency stop travellng

G0 3200 B0 2 A BAGRS 8! ah LhYhlY < ¥iadkithe
curve and an emergency stop traveling curve and also a
safety gear triggering curve and a safety gear traveling
curve of a car of the elevator installation; and

Figure 4 shows a deceleration curve, emergency stop triggering
curve and emergency stop traveling curve and also a
safety gear triggering curve and safety gear traveling
curve of two cars of the elevator installation approaching
each other.

In Figure 1, a preferred embodiment of an elevator installation
according to the invention is represented in a greatly schematized form
and provided overall with the reference numeral 10. It comprises two
cars 12, 14, which are disposed one above the other in a shaft (not
represented in the drawing) and can be made to travel up and down
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curve of a car of the elevator installation; and
Figure 4 shows a decel eration curve, energency stop
triggering curve and enmergency stop traveling curve
and also a 25 safety gear iéngering curve and safety
gear traveling curve of two Cars of the el evator
installation approaching each other. In Figure 1, a
iBreferred enmbodi nent of an el evator .installatio

I 30 .
deBeRdently 8 £Reh othenplons 3 SOTURPR LEmeling; Reth 3%3? iy
mﬁﬂér%%%ﬂéfﬁﬁreidg‘é rﬁ’étoﬁé';ﬁléﬁje_r&‘éﬁriﬂthe\’ﬂrbb\dﬁ&{g Thf4upper

ref erence nuner al Lt conpri s_es t wo Ca_.I‘S ,
edti Bhissceupled fosedowneraBight ktheiace Kuspension SRRE 1Y nbhe

T A N o R gtk Adhe 9P A M roGha i By
corfegporiding b ithg spspénsivhiropeils withcavaopeterseighty which
ey eraS T She e 5149 S0 PR et

SHSRRNel on rope 15. The lower car 14 is held on a
suspensi on rope 17, which interacts in a way 5
corresponding to the suspension rope 15 with a

R%@Bé%t‘é%rwg in Y Fc”rr% RPYWRVEREctrit cﬂ%? [-rgdr{[)?sz%néﬁdj 2bN

the drawi ng in order 10 achi éve a be overview. A
sspactvelyds isgsociatdchwithozanhofarah2 el€cand in éach easetalso a

S St ot ETRRI KFhbe 3,550 32, Pk Y, “Aatn
Sheafler psreﬁham,&:r@sgbemy?& afvdcixted vaSH €& idvileymotors 20,

traction sheave 25 and 26, respectivel IS

23 dnepah casqi ever wblcawhﬂesw&necs\spmmpeszﬁ PRkt Are ik,
over which the suspension ropes 15 and 17 are |led. 15
The gui dance of the cars 12, 14 in the vertica

The goidanceaifdhe ¢are 12; drinonther werticahdirgation iadong the

ERETEL Rlnd B € he HEARAIE) et g A WRat v

kSN 8 T6thederson skiledriavthedart 2h dAheeefdratroteeptesanted in
unit 28 and 30, respectively, is associated wth each

drewing4, for controlling the cars 12, 14 in normal
operation. The

A separate control unit 28 and 30, respectively, is associated with each
car 12, 14, for controlling the cars 12, 14 in normal operation. The
control units 28, 30 are in electrical connection via control lines with
the respectively associated drive motor 20 and 22 and also with the
associated brake 23 and 24, respectively. In addition, the control units
28, 30 are directly connected to one another via a connecting line 32.
By means of the drive motors 20, 22 and the control units 28, 30, the
cars 12, 14 can be made to travel up and down in a customary way
within the elevator shaft for the transportation of persons and/or loads.

Disposed outside the cars 12, 14 on each floor to be served are
destination input units, which are known to the person skilled in the art
and therefore not represented in the drawing in order to achieve a
better overview. By means of the destination input units, the desired
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control units 28, 30 are in electrical connection via
control lines with the respectively associated drive
notor 20 and 22 and also with the associated brake 23
and 24, respectively. In addytion, the control units
25 28, 30 are directly conriected to one another via a
connecting line 32. By neans of the drive nntors 20,

qué and the control units 28, 30, the
talon(an, PaJBRULBY S UaBtANthoh &1L UIRAHNg WA diSitsed
Nbh&diBe the r@bﬁé‘éﬁ\% déMétacfranﬁdﬁJr{lf Fop lé%h'ﬁilé @s@ben,

persons and/or | oads. 30 Di sposed outside the cars 12,
ttne e sededted yothe @omt@olslem%aBaBQ togae to the idestinatiop can

tdsfcar%@ ttférﬁh%f lgség'n OKYP theé dEEﬁn %lﬂ&#\&?gré fh Ellé%trlcal

represe
mtlbn withithe ecatrob ehitsr28unrd \B(Iewa tlﬂyhmeaolsalof t he

destipation in units, the desired -17- destinat, on
EaneBIssiam resy The¥ Makbe chnfiared Tor RIS Ag tiF-
SHrsRARESCredhs "'ﬂ%hé FotrRflsRSeafdd sudhesdre8ns, WRichnPiake
unit, for exanple a screen, the car select ‘ed by the

rassitieisimple inpg of sherdestpatintand ﬂléréwlﬁr\aﬂicaﬁoeéﬂ thggar

fonglé ﬁg&&d to the user. Al the destination input units
'n"electrical 5 connection with the control units

28 and 30 via bidirectional transmssion |i nes They
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The elevator installation 10 has a shaft information system in the form
of a barcode carrier 35, which extends along the entire traveling path
and carries barcode symbols 36, which can be optically read by barcode
readers 38 and 39 respectively disposed on a car 12, 14. The barcode
symbols 36 represent a position indication in coded form and are read
by the barcode readers 38, 39. The position indications that are
consequently registered contactlessly are output as electrical signals by
the barcode readers 38, 39.

If the cars 12, 14 move within the shaft, the respective position of the
cars 12, 14 is registered by means of the associated barcode readers
38, 39. The speeds of the cars 12 and 14 can be determined from the
change in the positional data per unit of time. In addition, the scanning
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achi eve a high handling capacity extrenely safely. 20

The elevator installation 10 has a shaft information

systemin the form of a barcode carrier 35, which

extends along the entire trg%qling path and carries

bar code synbols 36, which c be optically read by

barcode readers 38 and 39 respectively disposed on a
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are consequently Tegistered contactlessly are output
as electrical signals by the barcode readers 38, 39.
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traveling direction of the cars 12, 14 fromthe
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39 concerning the position, the traveling direction and the speed of the

cars 12 and 14 is available not only to the safety device 42, but also to
the control units 28 and 30 associated with the respective cars. The
speed determination, the traveling direction evaluation and/or the
position determination may also be integrated directly in the barcode
readers 38, 39, so that these readers 38, 39 can directly output the
speed and the traveling direction as intelligent sensors.

The safety device 42 has a distance determining unit 55, which is in
electrical connection with the position evaluating unit 46 and
continuously calculates from the positional data provided the actual
distance of the two cars 12 and 14 from each other. An electrical
signal corresponding to the actual distance is passed on from the
distance determining unit 55 to a comparing unit 57 of the safety
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input lines 52, 53 to the data lines 49 and 50,
respectively. Consequently, the information provided
by the barcode readers 38 and 20 39 concerning the
position, the traveling directjon and the speed of the
cars 12 and 14 is available'ﬁéi'only to the safety
device 42, but also to the control units 28 and 30
associated with the respective cars. The speed
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15 elevator installation 10 a critical distance and a

mitherrampREpG NOEE 57 utputs to a downstream emergency stop
triggering device 70 a control signal which causes the emergency stop

triggering device 70 to activate the brake 23 or 24 respectively
associated with the cars 12 and 14, so that both cars 12, 14 are braked
within a short time. If the actual distance goes below the minimum
distance, the comparing unit 57 outputs a control signal which causes a
safety gear triggering device 72 downstream of the comparing unit 57
to trigger both a safety gear 74 of the upper car 12 and a safety gear
80 of the lower car 14. By means of the safety gears 74 and 80, the
cars 12, 14 can be braked in a mechanical way in a very short time, in

order to avoid a car collision.



conti nuously calculated for the cars 12 and 14 in a
way explained in nore detail below The critical
di stance and simlarly the mininmum distance are
conpared with the actually exysting di stance between
the two cars 12 and 14 vvitﬁﬁqjé aid of the conparing
unit 57. If the actual 20 di stance between the cars 12
and 14 fgoes bel ow the critical distance,

©

h
corigasafiely @eat 747s souplrd Ve aamwiwbﬁ& Jtmayspeed
S’tlﬁlmr\’itelt Hﬁé@%' in% Q/%V'\ﬁﬁlcﬁ% knoWH PQIL s& 'aﬂﬂeﬂhe\“@ﬁg?é only

energency stop triggering device
amchemanctaiue repa¢ser®8d dn thd drawpept Thelspeeddioirarere 76 is

.th 12 d 14
e e e
5 J0&%d Betiweldvatsr méwﬂan@llaséﬁﬁﬁdehmitbe mmv@poseg atrtihe upper
57 outFuts a control gnal whi ch cau%f ﬂ'& é
eend of g, elevatoTehAEe 195 THBNITONTLSRRS OF Fie S8 Ba T ng
Uﬂékfgé ed! thd Eg?&? hrrﬁfgﬁ'ﬁ‘éﬁftﬁb?eﬂﬁ?é stét?fgetali*eiMWéaihe

car nd-a s ear | ower car 14. By
rresmedom mitke repé é’ﬁyargéalns safetyrgeagdinkape 73ofixed $o the latter,

braked |
t i?ﬂi, t&%eol;@%‘f? <Ea|5 '33’5%‘&2@1{;& ?agé |I| Wlt%ﬂ%oé_ho%ﬁg?ﬁe. In
10 tSaédﬁMog?g’ﬂe Zﬁeéc:tls(lellraﬂtem 4l gv Ia&oﬁhsadatuye maperamgmﬂettion
0 a spee i m
pevitbengripeeddimpiter é°%£%9 ?@CWW%QIFPW H’é'ﬂﬁ
' ”elEEl?‘rlc%rH?VHc'EﬂratJJ‘ Ey%ﬁ%%f&ﬂy‘@éﬁ* trfg{@é?m@déﬁce |7QQ uh Bréer to

customary way over a l ect’in di sposed at
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15the speed limter 77 can trigger the safety gear 74
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addition, the speed linmter 77 or another device
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20 or deceddead, hhedmeheaspmbel brakedwitlipea $lBortrtimenéy Emat the
t ré%%‘?& gtegi('e SBaIS %}'lggg?eac[ by%he speed limiter 83 via the speed limiter
rope 82 and the safety gear linkage 81. In a way corresponding to the
car 12, it is also the case for the car 14 that the speed limiter 83 or
another device in operative connection with the speed limiter rope 82,
25 for example a rope brake, may additionally be electronically activated
by the safety gear triggering device 72, if the actual distance between
the lower car 14 and the upper car 12 goes below the minimum

distance calculated by the determining unit 60.

30 The calculation of the minimum distance and similarly the calculation of
the critical distance take place on the basis of installation-specific
parameters, which can be input into the determining unit 60 via the
input line 61, via which the determining unit 60 is in electrical
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The safety gear of the lower car 14 is coupled via a
safety gear linkage 81 to a speed limter rope 82,
which is |led over a deflecti_ roller, disposed at
the |l ower end of the elevator shaft, and a speed
limter 83, disposed at the upper end of the el evator
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triggering curve 90, as schematically represented in
Figure 2. The safety gear triggering curve 90
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14 when the safety gears 74, 80 are triggered. If,

for exanple, the car 12 noving at a nom nal speed VN

oS 8 ns sy s s thscnier 7

20 spemutlae speed dinybgri rapepdbnbeing bloeirdedhig has the
consequence that the car 12 is initially still moved at the same nominal
speed vy, until it reaches the location s;, since the system reaction time
of the safety gear 74 must be taken account of when triggering it, this
reaction time corresponding to the time interval from the output of a

25 signal by the safety gear triggering device 72 to the initial response of
the safety gear 74. After the system reaction time has elapsed, and
after the reaction distance s..a« covered during this time, it must
additionally be taken into consideration the drawing-in distance Sgin,
which corresponds to the distance covered by the car 12 from the initial

30 response of the safety gear 74 until its full braking effect. Oniy once
the full braking effect is delivered is the car 12 effectively braked to the
speed of zero in the region between the location s; and the stopping
point h; in accordance with the safety gear traveling curve 91. Itis
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t he di stance a0 fromthe absol ute stopping point ho is
zero, for this purpose the safety gear 74 nust be
triggered at the location S1, which is away fromthe
st oppi ng point hl by the stgp?%r]g di stance SFA. 15
Consequently, with respect to The absol ute stopping
point ho, for exanple an end of the shaft, the
m ni mum di st ance s obta r%ed fr e sum
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a 25 signal by the safety gear triggering device 72 to
the initial response of the safety gear 74. After the
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di st.ance covered b [:he car 41% Adromthe initial 30
eéﬂonse of t H&AEaY efrgekdedin ZV/ 4 its full braking
effect. Only once the full braking effect is

delivered is the car 12 effectively braked to
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cifBrminingirth 6Pfia o Todfin Ll g, SR ettral input

pr&aseastpit dhieezar 12 on the basis of the brakl ng
effect of the safety gear 74. The offset disposition

of the two curves 90 5 and 91 results fromthe
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triggering an emergency stop, if the actual distance determined by the
distance determining unit 55 goes below the critical distance
determined by means of the determining unit 60. The critical distance
can be determined in accordance with a prescribable emergency stop
triggering curve 93, which is illustrated in Figure 3 along with the
emergency stop traveling curve 94 corresponding to it on the basis of
the example of the upper car 12. For purposes of illustration, in Figure
3 the safety gear triggering curve 90 and the safety gear traveling
curve 91 are also shown, and additionally also the operational
deceleration curve 96, which is used by the control unit 28 for braking
the upper car 12 in normal operation. If the car 12 approaches an
absolute stopping point hy at nominal speed vy, in normal operation it is



10

15

20

25

30

10 (1) SFA =V - treak + SEln + v2 / 2aFA where treak
corresponds to the systemreaction tine of the safety
gear 74 and aFA denotes the braking accel eration

(decel eration) of the active 5 safety gear 74. The
paraneters treak, SEIn and aFA can be input into the
determning unit 60 via the input |line 61 by neans of
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h3. If, on account of a fault, the car 12 cannot be
braked in a proper manner, it initially maintains its

noThé stopsisirg poiit hpistaffsettfrmam sﬂ)ﬁpmg?pgiabd:u Hy thteop
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of the emergency stop traveling curve 94 and the safety gear traveling
curve 91, it is ensured that the safety gear 74 is not triggered if an
emergency stop of the car 12 is properly performed, with the
movement of the car 12 following the emergency stop traveling curve
94, If, however, after triggering an emergency stop, there is a
deviation of the movement of the car 12 from the emergency stop
traveling curve 94 as a result of inadequate deceleration, the increased
speed of the car 12 has the result that the safety gear triggering curve
90 is reached and the safety gear 74 is triggered, and the movement of
the car 12 then follows the safety gear traveling curve 91, so that the

car 12 comes to a standstill at the stopping point h;.

The stopping distance sy, and with it also the emergency stop
triggering curve, is obtained from the following formula:



the emergency stop triggering device 70. Wen this
happens, the car 12 initially maintains its nom na
speed VN on account of the system 10 reaction tine
teak, which corresponds to Lgﬁ time interval between
the triggering of the energ %y stop and the ful
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20 As1alif teytraxpl Eiwesd, eattr otheratayominal spaed val In normal
OpSBS‘Ht%%,ttHS two cars 12 and 14 are braked by the respective control

unit 28 and 30 in accordance with the programmable operational
deceleration curves 96, so that they come to a standstill with a minimal
clear distance d; between each other.

25
In the event of a fault, the cars 12 and 14 traveling toward each other
are braked by means of the safety device 42, in that an emergency
stop is respectively triggered in accordance with the emergency stop
triggering curves 93, so that the cars 12 and 14 are braked according

30 to the emergency stop traveling curves 94 and come to a standstill with

the distance d, between them.
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novenent of the car follows the operational
decel eration curve 96, so 10 that the car conmes to a

standstill at the stopping point h3. This is offset
fromthe stopping point h2 b he di stance co. This
ensures that, given proper enment of the car 12 in

accordance with the operational deceleration curve
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accordance wi th the progranmmabl e operati onal

decel eration curves 96, so that they cone to a

stTé]ﬁjditstancemi eorzespondmto the é@ﬁcurau efhsafely distanses ao of
h I

S8 i e O B0k R P o A, ooing
nqm’nst bf, Whlehsafcatcplwteml h,yetmdetsrrmlhEtg amt@rﬁsogethe;basns of
st is res ectively triggered ccorda e wth the

o BB skl P trayelig, bineRons ot ke B6°GHE 1RG4 | End e
1?d|§t%¢hcé<a2&troeré§p@ﬁa§ taaher 4lir ®f e Isafétyedicrmicas i and the
stoptravellng curves 94 and cone to a standstil] with

t HEaRlnGapvedistaacRe@iue Il?emf thedwo| qarghand 1hg mMipimay clear
1Ad|§traﬂ‘68 'dﬁﬁtg)ﬁeg;%hﬁs%cthe lofthe YiKAReas a?ebg and ¢, of the

properly by means of the energency stop,
r esygecarsy eTenfrenynugedistanteobet8earsthe g enesi 1By 14t the

f d h f
2 b 6 s Do BPERE oo s A U e
S d&rW@twléSﬁrldderédtﬁﬂué tite distdmec 8, detweéenvese chire 2, 14
after runni nﬂy_t hr ou

o AAISNSY arerhrelipd: sthe ARl @SR WeS T T WO cars 12,

A0 B & SFH 1Rk YstBbpindN§i8tarRRs Yy of the cars 12, 14 in the
event of an emergency stop plus the distance d. between the cars 12,
14 after they are braked. The critical distance and the minimum
distance are continuously calculated by the determining unit 60. If the
actual distance goes below the calculated distance values, an
emergency stop is triggered by the control device 42 for both cars, or

the safety gears 74, 80 are triggered.

It is clear from the above that, in normat operation, the two cars 12, 14
can approach each other up to the minimal clear distance d, without an
emergency stop being triggered or a safety gear being activated. The
triggering of an emergency stop takes place by calculating a critical
distance in accordance with a prescribable emergency stop triggering
curve, and the triggering of a safety gear takes place by calculating a
minimum distance in accordance with a safety gear triggering curve.



the two cars, the safety distance ao referring to the
absol ute stopping 10 point ho, which is cal cul ated by
the determining unit 60 on the basis of the speeds
and traveling directions of _tye two cars 12, 14. The
* di stance d2 corresponds to t sum of the safety
di stances ao and the traveling curve distance val ue
bo of the two cars, and the n ninal di st ance

c ok efBAkRPerstione the meyemeaat af §t°§ﬁ€8§ ows a W&ggﬂ'a"%

of ofdi8tidRal YEcdlatation] BV BALTlbRS D P Bheefaet he
cars TZ & sum of the stopping distances

SFd\spoﬁsmbB ofahe cﬁﬁaraﬂdn&lfﬂ&i:&lﬂ'@twarf@lwe teeemrrgepoy stop

i gger ed Ius t e
L rarei bkt Thé saReH Gea AR ah 5B T [élaridh to
5 t henéd whotdrsaridin reldtion tbfa%pmmnbébtehabsﬂlotmstrwpmg point hg,
di stances sNH of the cars e 20 event of

nﬁé?a&e SPesaton 5 REORITYY b Goadusted, nother AbemerREnsH t8h nor
ﬂeztyﬁeta‘?ﬁs th§ el%roembéﬁ{’r-.egf tHdeas 12 £4lcofhiRg aRee close

ni mum |stance are contlnuously cal cul at ed
bytaga@heretml‘tm namepllision isgeliablytaveidedht ual di st ance
goes bel ow the cal cul ated di stance val ues, an
enmergency stop is triggered by the control device 42
for both cars, or 25 the safety gears 74, 80 are
triggered. It is clear fromthe above that, in nornal
operation, the two cars 12, 14 can approach each
other up to the minimal clear distance dl w thout an
energency stop being triggered or a safety gear being
activated. The 30 triggering of an energency stop
takes place by calculating a critical distance in
accordance with a prescribabl e energency stop
triggering curve, and the triggering of a safety gear
t akes place by calculating a mininmumdistance in
accordance with a safety gear triggering curve. -26-
In normal operation, the novenent of a car follows a
progranmabl e operational deceleration curve, and it
is ensured by the offset disposition of the
operational deceleration curve, the emergency stop
traveling curve and the safety gear traveling curve,
both in relation to 5 one another and in relation to a
prescri babl e absol ute stoppi ng point ho,
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that, if operation is properly conducted, neither an
energency stop nor a safety gear is triggered in
spite of the cars 12, 14 coming very cl ose together,
but a car collision is requQ% _avoi ded. -27- PATENT
CLAIMS 1. Elevator installati‘on conprising at |east
one car (12, 14), which can be made to travel in a

shaft along a traveli ng ath aEE gggsa 5 safety gear
(74, 80), wherein a con® > 30), a drive

(20, 22) and a brake (23, 24) are associated with the
(2%‘) &f@r inStd agf)tlrctd?ﬁﬁn&ﬂﬁpa"t' Iébéﬁ(}oﬁ% eaf ?il £y, Rich

a spee er mni ng
det er man hg mhdae toitravel irs pesitafbglanigea ataweéagtpaiheartcahas a

12, 14 di det

ot er rrEGIEHRL 2h Sab purer L pcbetRlpur 28, ), 2 grive 20,
car ( 122%&4&! af 5@%&!233@4)%He%ssoamkhwltwme car &h2 ehdl), and
of the aft, and a det er mi nj n% unit. (60) f

det er nfuithey coreprisingza safely sevice (P ) Vi @ SRR determining
di st
'S an‘gmg (232 ?é}lgél%{ﬁﬁﬂ%r@?@iur%hﬁ ﬂ?eeiﬁ&leﬂ'lé’ét It dhe car

| east oOn ng possib by neans of
the safig,yl4)eei cmeta(rmz)det@nrnnmngge:n!bﬁi)sf@rﬁetgémwngttbs

of the t _one e tng\ln

di st an® uPLS %%C% ﬂf ﬁélé)ﬁrﬂt | ca‘%afro(ltﬁt' z}%’ eronan obstacle,
bﬁl ng @llﬁ?@tﬁebk@rb@ an end @€thé rsaaﬂ:afaegya ge'earrnmﬁmg 8ot (60) for
the at | east one car .1 t he .actua S

o1 codeEINIPEG G HERAISANGE b2 DU fistehEoRhich are
the cag érfd q’kﬂanM@a pBEd SRR QB Goastidie tar T).l?gpﬂ)l , ¥t Béing
perforrred ei an emergency stop trave curve

(94), posdible b\em@s’tsmfstheh gafeby r-iaw:@r{“?h tq ;Sesa bANt he

car t

emer geﬁw}é% ‘%}bg{odt (r§f| t%eg?ggagi( Bﬁéé_:aﬁj enczmgtnhet actual

di st andstmmeerseldsbyhamme:ar|t|(:al2d|sl]a¢)qe and it being possnble to

novenent of ar e he t

80) i strggan Ao ﬁFYnée?)'?B% ?@F‘P AUEk %Sg%‘% }1 edd) i
travel tH@aGtWaY@ls!tgﬁée |s N3 &Rah 2RE SRRINNGI N Ialmtaate,atheon

in speed of the car (12 1%that is to be exgect ed

when t movementofdwer ca( ) WheR ang@BrEGENGYStop is properly
performed following an emergency stop traveling curve (94),
which represents the variation in speed of the car (12, 14) that is
to be expected when the emergency stop is triggered, in
dependence on the distance covered by the car (12, 14), and the
movement of the car (12, 14) when the safety gear (74, 80) is
functioning properly following a safety gear traveling curve (91),
which represents the variation in speed of the car (12, 14) that is
to be expected when the safety gear (74, 80) is triggered, in
dependence on the distance covered by the car (12, 14),
characterized in that it is possible by means of the determining
unit (60) to determine the critical distance in accordance with a
prescribable emergency stop triggering curve (93) and the
minimum distance in accordance with a prescribable safety gear
triggering curve (90), the safety gear triggering curve (90) not
touching the emergency stop traveling curve (94), and in that it is
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dependence on the di stance covered by the car (12,
14), characterized in that it is possible by neans of
the determining 30 unit (60) to determine the critica
di stance in accordance with_aygprescribabl e energency
stop triggering curve (93) afd"the m ninmum di stance
in accordance with a prescribable safety gear

triggering curve the safety_gear . triggerin

cur ve Ragiblgse t”QGGEL"‘%éafeﬁ‘é Q@ﬁér(ag g@ﬁ"@ q? #QU%Fh%ﬁar
curve tenit He &ifedd bese

t he sa@et’y%gﬁ% He[?&h@é tgléelste%tl%rgfa’g)trhgﬂf‘ﬁgmcar &% 12, 0 s
has rmbemtewect@mgmtmmme@ﬁytsh@ §m@&ngfcwed 4).
is associated according to the energency stop

traveling curve (94). 5 2. Elevator installation
acz.or dilagator ifstaillatidn aveardingaviCiannil) dhaaéctehized in that the

emer gency stop travel i curve

Speed GTLIANSY $9PArpYANS FuE G4 is Chiseh o5 Ehe SPeRR)ot Zero

' n r el I%f b??e&&nﬁéﬁeﬁﬁét%hﬁe%ﬂje (EJ&QM%ldiﬁarPtH e 69y gear
tor installation according to Claim1 or 2,

char adravelingicunye ¢33t , for br aki ng in nornal

operation, the car (12, 14) can be braked by neans of

the control unit (28, 30) in accordance with a

prescrileadtor inpeailationredcordinglterGliirt ouy ehgBgterizddkin

crer gl rdfokns I pyaneLopeerba. fedferthsy 4 EphdR

possi bér%kéarbyame%rmrmma@yccﬁttﬂﬂ urdio (28, 30) poscastdenes with a
before the car (12, 14) to be braked has _reached t

he
| ocat i RiesCriBIblgi eneratipbal deceleration erved9§); the operatlonal

associ czégcg?er%ggwajrgge@%g ot tBQEFhfIP'tﬂ@aém@ f §tbpon

curve instal Fation actording to
C ai m Biggenmgaoireei (53] ami itheeing possibpeefartdrogpiergency stop

by o decpeftaseiadietboldtn terg @g. oA AR SIS

stop (fdarKeditAe Istatith (194)witBwhich Ehespeed of zero is
installation according to one of the &e edi ng cl ai r{gs)

char acassociatad jaccerding tadheqrerationa); AtgRLUNE
m ni mum
4. Elevator installation according to Claim 3, characterized in that the

operational deceleration curve (96) is offset at the speed of zero
by a distance value (cp) in relation to the emergency stop

traveling curve (94).

5. Elevator installation according to one of the preceding claims,
characterized in that the critical distance and the minimum
distance can be determined independently of each other.

6. Elevator installation according to one of the preceding claims,
characterized in that, for braking in normal operation, the at least
one car (12, 14) can be controlled by means of the control unit
(28, 30) in accordance with a prescribable operational deceleration
curve (96), the operational deceleration curve (96), the
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di stance can be determ ned i ndependently of each
other. 6. Elevator installation according to one of
the preceding claims, 30 characterized in that, for
braki ng i n normal operation, % at |least one car
(12, 14) can be controlled b)# ans of the control
unit (28, 30) in accordance with a prescri babl e
operati onal decelerati on curve (96 thea’%eratl opal

decel EBRTAHNCY ALOR trAGIING: frve §4) £y ggar traveling
tr avelde.lggﬁ ‘Egiy r%‘%ff@&daf tHe SP&d ¥ 9877 bbtHRifHIAGon to one

curve set at the speed of zero both in
r el at iagwther ané in zatatiosr toathe pesitien afiahobeaclee another car

positign of anot her car or an end of the
shaft or5an7en§r1)g3§§05?\%k’ﬁst al lati on according to one of
the preceding clains, characterized in that the

m ni mum di st ance can be dcherrri ned f_t Ki n.gefi to .
acbourkleyater dnstaliation 2eerding thONe.p" (heprecesing,cigims.
as t hech%Yéét%F‘zéSqﬁttth"tﬁé ARnirh d.eedndwcam béidetanfmed

and the 10 braking accel eration of the saf et¥ gear
(74, 8eking inth@ccawnt the currant speedpgibe sar (12,°14) as well

i nstal [

that - chaneRRtREE G o, B p e BB i e
into mamg accelérapioasaft theaddfetysgéat (74| 80 pot theg am*) (12,
whi ch t‘Be car (12, 14) brought to a standstill by
means 1Yt he saf ety gear (74, 80) is to assune at the

| east from an obstacl e, another car or the end of the

shaft. 9. Elevator installation according to Ca
cHibr adileVatosdnstaliakan AcRErding tHiGHam FhIrameszes in Héat the

cal cul gt rﬁl‘i’u.@?{ o‘%ﬁﬂﬁe antt{zfdgférﬁ-g%&‘gélﬂm Yntd a(:&mrn;ea t

bei ng possi nput e sa TStdnce and
syst emresatithatie safehy, distencer(s) mpHchthie semit2, thdbraught to

tb Li‘k‘dgf’ stanasfi h rﬁﬁiet%n ?c{;)f(;;whesz-aggtf it d0vhs BUssLfiat

the least from an obstacle, another car or the end of the shaft.

9. FElevator installation according to Claim 8, characterized in that the
minimum distance can be calculated by means of the determining
unit (60), it being possible to input the safety distance and the
system reaction time, the drawing-in distance and the braking
acceleration of the safety gear (74, 80) into the determining unit
(60).

10. Elevator installation according to one of the preceding claims,
characterized in that the critical distance can be determined taking
into account the current speed of the car (12, 14) and also the
system reaction time and the braking acceleration of the brake
(23, 24) associated with the at least one car (12, 14) and a
prescribable traveling curve distance value (bp), the traveling
curve distance value (bo) corresponding to the distance of the
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10. Elevator installation according to one of the
preceding clainms, characterized in that the critica

di stance can be determ ned taking into account the
current speed of the car (12,,44) and also the system
reaction time and the brakin cceleration of the
brake 30 (23, 24) associated with the at | east one car
(12, 14) and a prescribable travellng curve di stance

val ue §rpergendyestopdvayeling Ctaiyﬁv@% §@f5'nlzr'@ sAPDEIER0)
corre t - energenc
st op ftféa\\’/rge*lr{?gﬁ@greﬁ)d% § fromt?we saf ety gearg d

traveling curve (91) at the speed of zero. 1

1.
E t t.al
i aderadgRsaehan RESRARoaR oRi tytptacterizs i ghat
det er rﬁh@&ﬂ'ltﬁéﬁﬂd’ﬁlahﬁé eaAbeodetermingd eskingaty acanfr&ta/
di st ance whi ch the car

14 b
st andswrescrl'a@bi@rﬁaf@%/nféwm igvh'g e 58 ZL?; 1#) braught to
| east 5%8&’ch| il éﬁﬁﬁ"b@ c@gfgﬁb‘?ﬁ? o QESLﬁ’ﬂe%&C{h@erb&*rom

shaft. evator i1 nstal'l'atTon according to Caim
10 or drpbstemigcrmtheedar ar antend ehtheshaftcal d| st ance
can be cal cul ated by nmeans of the determning unit

(60), it being possible to input the system reaction
tine ofldvats ikseiationancetdingttodtiah Ither bl aklearfazBerized in

) ReRibE ] HsehhG Ein beRaloed Briddis ffine
i nstal &&Ermlﬁaqm@w@) tiohefRy Pdsdibie u@nﬂFaﬂtm s?ét@lnﬁfs

characterized in th the el évator installation

conpr i re@stign timafand ﬂfmbmn@ﬁcgglgr@ﬁr( gfath%syakw h24)
is co e

| st al e e vih B 3t oo iS4 8 ntd i B Rfining
that adie (60npft information system (36, 38) conprises

a position sensor, which transmts the position of an
associated car (12, 14) to the 25 safety device (42).

151 3 Fl meaber ins&liatibhtdebrdifigtobritof théhpddedirfg claims,
characterized in that,
characterized in that the elevator installation (10) comprises a
shaft information system (36, 38), which is coupled to the safety

device (42).

14 Elevator installation according to Claim 13, characterized in that
the shaft information system (36, 38) comprises a position sensor,
which transmits the position of an associated car (12, 14) to the

safety device (42).

15. Elevator installation according to Claim 14, characterized in that,
in addition to the position of the associated car (12, 14), the
position sensor also transmits to the safety device (42) its speed

and/or its direction of movement.



in addition to the position of the associated car (12,

14), the position sensor also transmts to the safety

device (42) its speed 30 and/or its direction of

movenment. -31- 16. Elevator ifstallation according to

Caim13, 14 or 15, characterfzed in that the shaft

i nformati on system has a barcode information system

36, 38).

( 16. Elzavator installation according to Claim 13, 14 or 15, characterized

in that the shaft information system has a barcode information

system (36, 38).



