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-1- Elevator 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 albrake are associated with
the car, and further conprising a safety device with a
speed determ ni ng urklevator imstallatianng t he current
speed of the at |east one car, a distance determ ning
unit for determ ning the act ual di stance of the at
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pendence on the distance cover e e car
EI ematgancy issapais| properrtyg peffotrhed felioyes i emeﬂmmvfst@rm WO
2004 Q#3248 £l which REY-EBRRURRHALR if SROSPBE Indelr A
andf or Poads: fective way, 1n that the at
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vel i
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of carrmhemafet safetyegesrdy fitrationing piopatly dallows a safety gear

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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has a safety device with a speed determ ning unit and
a distance determning unit, with the aid of which
the current speed of the car and the distance of the
car froman obstacle, anothe tar or an end of the
shaft can be determ ned. The safety device also has a
determning unit 2- by neans of which a critical

dhyp haHiS, ofdRARACE BEities! diktarkeeedpehdeheonahe,speed dfeche
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and the braking acceleration (deceleration) occurring

WWEROHR actREr (IO SCEWTINd-performed. It represents the
25 variation in speed that is to be expected when the
energency stop is

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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triggered, in dependence on the distance covered by
the car. If the safety gear is triggered, the novenent
of the car when the safety gear is functioning
properly follows a safety gea-traveling curve. 30
This is obtained fromthe current speed of the car and
t he braking accel eration (decel eration) occurring when
the safety gear is active. It represents the
variation in speed that is to be expected when the
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ar'ghreorl%h the sa“?‘ety 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 humber 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.



10

15

20

25

30

25 shaft even at |ow speeds. In particular when using
a nunber of cars which can be nade to travel

i ndependently of one another along a conmon traveling
path, it may have the consegdence that two cars

cannot simultaneously travel to two floors that are
directly one above the other, since the distance
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the di st ance between the cars that is to be maintai ned
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t travelpre dunfe, 2sdoby ét b%!@QdLQSétté@i taddenar e ﬁ@fqth@ear even
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distance i's usua I't corresp
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di stances which are covered 20 when braking the car
fromits current speed to the speed of zero during an

eyEyiigeheYcrittcP ditdnta ls'idﬁhéllgﬂﬁetaélﬁc% idtht tbEespd®dyin any
gear acting, it is provided according to the

| avent fooat lepst thenéumr Pk theabraking éimtén@%vv@éch are covered
d
Sﬁgéhrﬂraﬁﬁ\gd thePESOf gANRE cgtht%t%ﬁl%(eescefﬂhgggite%dem&% ing

triggering curve an ni-mum ance can be

detb ennéngedcy Istop 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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25 accordance with a prescribable safety gear
triggering curve, the safety gear triggering curve
not touching the energency stop traveling curve and
it being possible to trigger5the safety gear already
even before the at |east one car has reached the

| ocation with which the speed of zero is associated

agesehAPtd Walithe Se&ngrRBEYr, Hfedt trigdéfingntheCeineegerdyadtop,
is 30 when an energenc sto is gro perly perforned.
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brake. A safety gear triggering curve my al so be
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CHHRIE LR he L RR kg8 o Plall e, Gk e

[ dewmwmooplﬂmélsmfoﬂﬁetm haat is to be expected when
the safety gear is triggered, 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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prevailing when the safety gear is triggered. The
determ nation of the safety gear triggering curve not
only includes the actual braking 25 behavior of the at
| east one car when the safety gear is active, but may
al so take into account reaction tines between the
triggeri ng of the safety gear and it actually com ng
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time even before the car has reached the |ocation
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elrer gency "stop {ra curve a Fi-gger rng an
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triggered at any tine if it is established by neans of
tﬁ@%g%'e@' §%Pand di stance deternmining unit that the
nmovenent of the car is not follow ng the energency
stop traveling curve after triggeri of the

ehepheaiclp srgpe that shesafaty aamus @Oltrgﬁaegerﬁéi wheetan
g@ﬁ{erpﬁy Etotﬂ fs%%@ﬁx%?%rﬁqe ORISR m ?‘ilgﬁ\e'n% of the

prope e novenent o
car follows 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 structurally simple way that the
safety gear is not mistakenly triggered when the emergency stop is

properly performed.
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car follows the energency stop travellng curve, in a
preferred enbodi nent the energency stop traveling
curve is offset at the speed of zero by a
prescribabl e di stance value-i/h-relation to the safety
gear traveling curve. By offsetting the energency
stop traveling curve, the 25 stopping point of the car
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enmergency stop can alrea be triggered
epertiduddroe emergaencyt stopecan 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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braked has reached the |l ocation with which the speed
of zero is 20 associ ated according to the operational
decel eration curve. In particular, an energency stop
can be triggered if it is estgblished by neans of the
speed and di stance determning unit that there is a
devi ation of the car novenent fromthe operational
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uRPE triggergd emeF fstif@poff%ettqhﬁ@@%\ﬂea of the&vEYgendie
ShfBet Brs?&mn%f dhene @[xr\ie%kiﬁ%epét?&?té E‘hé REsRIAPS an
manner he saf et gear not tri gger ed on account

obbstae:le)fafrméhedcarpos anuemﬂ of thehehaflirarssresrhwat the car is in
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
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of fset disposition of all the curves in relation to

the position of an obstacle, another car or an end of
the shaft ensures that the car is in 20 any event
brought to a standstill at agstopping point which is

di sposed at the safety distance fromthe obstacl e,
from another car or froman end of the shaft. In a

Py t t

GiE BFer e R I acth BoR, BBy hRoarrEa elnonse of
ofhet safetypgeas. Wbleldraswmgren siy@laema is thae distancé mjich thee car

LoV tunlp RRSRE eRa" it Hroditif i sk befRictipto it
SPRAGnE pdshRN, da%u|eéﬂh?etdebmllrmanmgoéffé¢te 'Bﬂi’@@dakmg
det er m ni ng unlt or e neans of a sensor

t aecalgration @c@&@tqraﬁom iﬁethet Hlange il PRCeHh aeh@vah@ep%fnumt of
3

Sl iR el LSRR Sediatoresy o
withe Isyatesm depetiaie himend rtalw;ngfmu:bshaimle ancbfaking actearation

CrereReC keI AP T eorapiv it dE SRRt

spdpfertigeadar. that is -9- its preferably electronic
activation, and for the nmechanical response of the
safety gear. The drawi ng-in distance is the distance

WY, %P e gﬁtgure%‘é%r\%/h\é’ﬂ'llt & L8 2ah@dtV, 9B brbRed car in any
trans erre romits rest position into Its braking
pesent assurdes avdisiangetthems am lobstagle nen enflefttheshaft or
brakj,ng 5 acc 1 (

<BEH R e0a rEofideRnid PteRiet Bkl fIPRARirium
aﬁtﬁt&N@ chy beedaterminddeaking Inytoaad:dotmtgabfﬁs;crlgehre safety
The systemreaction tine, dr n i,stance an

P REPREE SEUGT BhesETOATOEBs TRt dF IS RO B feast
PRIRIesSstatiet RRoBRAdetar @ea epltl dh@e dtRFpective car.

10 I'n order to ensure that, when it is at a

z_t andstill, the braked car in any event assunes a
f
TERRSELEI oL Al A SRty spcea

t ldepehdentrminimumm aiistsira:leoealuasl blemgjettoafediineadtabdﬁpﬁghe

| r<]:Ite elgnql%?#gntun% pft?é%rflpta)latlcﬁar ad%Xtage 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 sga is obtained according to the

following formula:

2
(1) Ska = V - Lreak + Sein + V7 / 2ara
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15 di stance which the car brought to a standstill is

to assune at the least froman obstacle, another car

or an end of the shaft. The determ nation of the

m ni nrum di stance nmay take phace by speed- dependent

m ni mum di st ance val ues being stored in a table of the

20 determning unit. It is of particular advantage if

Eﬂﬁygininun1distance can be cal cul ated by neans of
étermning unit, it being possible to input the

systemreaction tinme, the drawi ng-in distance and the

br akin acceleration of the safet into the.

Gex or 15 b aanS chane of e FaRanp e sa/Bt gbafis

deterqhﬁg@gxpnlt i's programmabl e. For the calculation

25 of the speed-dependent m ni num di stance, an
Al gor ii$ Hie petuabspepd &SEPEW@I to the determning unit.

I t can A
Givs; ans Ve SO RET rae PNl LI kare BB Bt e ce
SEA  dof tl’hdaelramdgeistsdisomece:af théhatfety gear bé texgact ed

wh h f i S,. Th '
et an €S Prekbogiesleraion dBRERRYD T B eD ogar ng
formula: (1) SFA =v ' treak + SEin + V2 / 2aFA 10-

where: sFA is the stog ing distance of the car when
tThe teafrevi.gedgscridestthpglisieagesoyered bdhganaurijsede

h .t Kk t
Sypletp kR Ffe of tho SRty SR BRE Bk 2o Bscribes
Sh%{(t&ﬁ&mg)éilsfmﬁ:es@ﬁ‘ t&teyc@e\alhenfthélmfetay;gaﬁﬁlsw&tm/he The
raki ng accel erat.i cel eration) of the, safet
ToatH et oM ek L distrcipe dReer S Terb f g SBeed
tdraneddardufid@rdvi®g W@l%@dﬁdee@%tdf%hetédfﬁtyo%eémi% Skt y
gear, and the termv2/2aFA describes the brakin

dndeperdents sirise thertransfer o éhe spsety @@drfr@@ 'é%fﬁ%eDOS'tlon
H?o |t %Hn%n?%lﬁgﬁnscglr@gey:cf%geggr@lﬁ’c %1& g%ﬁfﬁfe #HoVement

epen e Spee raw ng-in
wfsthence wiEh megfedtite sapeey liggtingirepspeidh Xan be blocked to

i ndependent , sSi nce the transfer of the safety gear
fttrk?ﬁf ttgerség‘? gt i on

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 sga 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 sra. 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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into its braking position is directly dependent on the
relative novenent of the car with respect to a speed
limting rope which can be bl ocked to trigger the
safety gear. 20 The fornula {1) given above takes the
formof the safety gear triggering curve when it is
represented in a systemof coordinates as a diagram

I h [

SR Sidie a5 RINAeE! & 2 eitana shead qrit least
came carf farlibedsiggapipgoefctiessafety aearonéfrighe exsead engpf this

el Tshitied Bkt g el & e R Sppakor,phe

aufepagbaSisanieigeeed CAf the atreatyg dxpidindd isbfetyhdistaneemsim
di st ance corresponds to the sumof the sto in% o
Fdditppaky §¢9&e61t0tths afeerpgpdoned stanpieg mt%B Fy HelS

S&%ﬁeaghgﬁe@éspko%@% g H REANGESy Floh Phe to'B%téd{@ an

cars an e resultant m ninmum di stance between t

tewnd ohtlse ahaftawranaotheushy bydhewadetyddistanaehe
determning unit. -11- The m ni num di stance may be
regarded as a di stance ahead of at |east one car for

t hreah rddyaatagepusfernbedsaéet, theeaaitical ﬁlsthecemataMeemk/e
this _ di stance neets an obstacle Cthend of

of
mfthe&rlgaﬁaﬂaaf PhEMergency 5k (an sy srmmegﬂgw into

| §cddipt 2hE faber®dPedtinsidheadftah b Ebanessyisted reactlon time
additionally added to the aforenenti oned stoppin

dard dhe HraldAg dacelesatienirtbg brake aspecigkad w@a&e@q@t lgast
éﬁ?ggf' Iahl:l ¥ Jrreggllltggx‘rﬂeocpac‘\'}eﬂﬁgt cur&@ c%u@fé‘#wcgfvathli]@ the
S y di's

or an er car by the ance
aprasatibgbleusaeeibog coerd d:stdim:ecvaluieamlrreiap@hdn'tgatd bat is

decji si ve O for the trij of an enc

Gt acedas B e Rt i HoWRELEE b FORLE Siely ORar
s&aedling cihe satheBfedd 99 ztel‘te S‘Y\éttﬂﬁbflﬁz‘t(&ﬁeleﬂrthteltlﬁiggerlng
and the braking acceleration of the brake assocjated

wPt Hhe ﬁ@easem@agﬁop e tharesprnss Qlothe mesbapicghbrake is

t ﬁﬁ&@rls't&gd QEEME s%b?é@l%%cﬁ@rl\ Yene ! 89 tiRE ﬁgﬁlheaemc@l?ratlon
traveling curve di stance val ue correspondi ng-t 15

d(@e@w@tloﬁ) ofiéherale coyrespopds tavkee ichgngarn speedmer unit

tQFti?naéc E"tuz}{: &iHe achieved by means of the brake. As already
explained, it is ensured by the traveling curve distance value in a
structurally 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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traveling curve at the speed of zero. The tinme between
the triggering of the energency stop and the response
of the nmechani cal brake is understood as the system
reaction tinme, and the brakiypg-accel eration
(decel eration) of the brake corresponds to the change
in speed per unit 20 of tinme that can be achi eved by
f

S el e S Em g A BeuREPOSIBRYS ipbut the system

s«telaunburtahé)ansll tinal lerakiryg ehegleratwnsaf the boadar associied with

Trg egstant cANGHo ths Geiar A BELTE AR Yo Rghad sopgific
rahfataesl trﬂléld&ermtmngmntpr@fe@wﬁpmghabmaasm‘ eAM
i stance which the car brought to a standstill

n@aﬁgtfaﬂn TR t@@lfe@@ﬁe?dépébﬁudﬁjea@wea yndt %O%j%&ﬁe at
culﬁ?e?%hef ggg}glv@n AR 6B nc&RAHIR b ofkh@mmnd of

he determnation of the critical
dpatammners 1t fiecaie tleerdforenge pmovidedythah slve chticabdlistance can

P aleulted TR AR BB st upea B i Tbpape car that

d1s&bﬂ§t9§x edted WiaEM atLdraelyerpyedtepriedriggatealli Mratstopping
rovi ded that the critical |stf}nce C

n b
cdisknG e Is obaippdraseREding torbedelleming g dar ¢ it
bei ng possible to input the system reaction tinme and
t he braking accelerati on of the brake associated wth
t @) at | eassnuon¥ -das +Wd 2ewe deternining unit as
installation-specific paraneters. The determ ning
unit is preferably programmable. An 5 al gorithm nmay be
piveeesi bed to the determining unit in order to
calcul ate the decisive critical distance on the basis
of the input paraneters. It can therefore be provided

tBat tRee dtbbpflg HisBaRaCsf BNcadRhealgHieleedehdy0stdphie
st oppi ng di stance sNH of the at |east one car that s

to be Elg@eredd when an energency stop is triggered.

The st i's obtained according to
tRe fo tg{ve\in%d%% glnbru‘lg'@%?g%%\lH =V - treak + v2 / 2aNH
wheye: islfhe system reaction time of the brake associated with the car

aws is the braking acceleration (deceleration) of the brake

The term v-t.esx 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 v2/2anu
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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SNH i s the stopping distance of the car when an
energency stop is triggered v is the actual speed of
the car treak is the systemreaction tine of the brake
associated with the car 2018\H i s the braking

accel eration (decel eration) of the brake The term
v-treak describes the reaction distance covered during

:ci;bestaa¥§)tream éﬁ&%tr'tﬂ@ sﬁw'aﬁﬁ tﬁé‘?z‘i’*tfcﬁ?dfs’&?v%%&éﬁ‘%e%dﬁte@f

eeérgency Sto response o
e/memthemﬂxmngah‘ﬁtabucalem dhthe har apprachegaxgtaer car,

d b t L ' di st f.th

e podeward Tt 3 i MBS RL A5 b el 8 Bk

ts@lssﬁmfgh&stawc@s@‘wuﬂeh@mwgy FirQfis pur@ser kng speed-e
when it is represented in a s stem of coordi nates as a

mnﬁr@@naﬁtonmna diskenRes Swt @pthe heo Gars aRdIthgireprltart
R:l&? d?ﬁ%\ﬁ&% %F@goﬁfiﬂ%ﬁﬂg c}?%ﬂ&%'d”tg{ gﬁéh@%@nlﬁh’!@' Qhit.

e car e car approac lonary -
obst acle or an end of the shaft, the critical d| st ance

e 55702 BRDRR ARG e o

Cebtt 6Aé cdi Sérathetriydrifponds dnoertgedicywivpf If bige extreme
stopping distances sNH of the two cars

peancb@é&hIStﬂh@a@ﬁ@éae%tsméhame's%saﬂ o tE ssPéEfc%fsa@mer
Ofart Rfe te‘(\‘ﬁ’e @F‘%X/%% ﬁagggfe%lht afta sty HERhndl &t ABS @dded

are continu ed by the determning unit.
Ttoether stoppilg dissarerenHralyis| éncapd éhpethegar cemeasdon

f
S PSR L oohBR, A8 3 Bt s Py
(0//jg7 =1 ian’eey dmaﬁce;nlbﬁtﬁi ‘érek/el,lngmuamjdrstamdmvalhgfis atso
anot her car, the t .
saé’@flynalhé@&ﬂeé 15 P BT et LB EREfed thdk the
éﬁ\%@&éﬁcﬁﬂdp 'drévéﬁ‘ncf B§We‘360ésh Abt th\rcaie s8f@Rp gear a
standsti | way fromthe obstacle, an end of the shaft

o\?ﬂgﬂﬁﬁﬂﬁéﬁurd@raﬂﬂlcom\%q%b't Shed$¥?5\hgéar |5 nethigiggered when
§ @11 Emn al so 15 additionally
aé@&?%@%tnhz S\s@%gsl'pﬁrr}%l S anfge Ela\lH it is ensured that
t he
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 installation 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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emer gency stop traveling curve does not touch the
safety gear triggering curve and consequently the
safety gear is not triggered when an energency stop
is properly perfornmed. 20 Far4determ ning the distance
of the car from another car or froman end of the
shaft and for determning its speed, a shaft

| A PEPRIHiIAN ex%rﬁffﬂ?o)?{ﬁ'tﬁ@ dhaft QHgloerleth?bH B&r®at&lynbols
devi ce may be used. e shaft 1 nformation system

paref dispbsed, conthon seshaayas baiavdeseasler mayp bewddditionally

transmts.the.positign of an associated cap to the

SRR ER e O P TR PR AR Bh R g eloptiieg. e
asiglicbtiereb@etd @ ayp ot gamefe, tthRe theFopmadfadseBscarinees. By
position sensor also transmts to the safety device

i Meagp s dhgrepde readhrsets BArerdendiseaeed onJhegagrier can
e OF 1 | htd f hGal o had

bESPLEEY Pl Tl BBBLE BED TRpraRh et it potiitd of
stet ean, anldi thie ¢reangsuipl e paesitioheesafrit 9f o wepregeris a

ieBROf PEHEE “Bpofbr S ERRIWaRR B, Gifchre seiadls

Sw&gmltéd. @ﬂ:fg) dﬁ%g_ﬂ%_@ﬂon i@:ﬁdn@vemgﬂh of al:ﬁqe aﬁbam_c éwa}egistered
reader may_he additjon ~used, wit. e aid of
WY EEATROhH1 BRECOUPHBEArEatian BYstedt B BREguCseRsIve

basGadRar 8AGCE T P ualcd. THEMRIEodd ffBrihBBohYBh can
| aser scanners. By 5 nmeans of the barcode readers, the

bauRIYdhaispeededttormirieg st ard thaistoace gieteraningng unit

r . t I L .
o g blaP SR B pBRRh EFRARF 2 enE Wit R Rkl ifhing
ofhd positipapties erveling dirmsionearof thdepspa ef tioé reéspectiaely
on_whi cth t he barcode reader is nounted. Al so the
dPFHAEA GF noverment of the car can be registered 10
by neans of the barcode infornmation system in that
successive positional data are eval uated. The barcode

[ ﬁftéf'??éﬂ%‘h 0§)a§@étriﬁf@é|l’{r tg%ﬁﬁﬁ‘ﬁﬁtpﬁ@%ﬁtﬁt&o@@?ﬁ fRRPAge 2
PR 735 AR R AL 8 Bk, Wy s o
f the direetion 0f mpovarnenpobthe oar. Tthmayralgelbengravidestthairthis
annn%ltrquwgtigg%%% t?éc dte eerrrqiﬁgg%%/t rin\é%|n¥. of a laser 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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15 associated car. Alternatively or additionally, the

el evator installation nay conprise a magnetic system
for determining the car position, the car speed and/or
the direction of novenent off3he car. It nmay al so be
provided that this 20 informati on can be determ ned by
means of a | aser beam Furthernore, the el evator

[ L.at.i i i C t i
B s thpR, iy Gea 3 SnsdoRierbA R e @ iRing S1F e D8sis
rafttaeystoppingdtissanceadhetdritaday digtenes Bngd tbermsvimusan

al.so determne the sition, or the dist .
R Bt ey Bestan e o anoliEn Sl RN epreble bY
SABSRAE of al dorhfardhg Rt bEtHeAsafedy dBlRgeroOF thé Reted| alistaote
installation conprises at |east twg cars which cag_]ebe

rhatweed thestasp tapPeasemaared Wide B adiealdistancg

%hﬁ@un@rﬁst%ﬂgé’l ed to the safety device for triggering
an energency stop and for triggering the safety

gear of the respective car, the determning unit of

t ty devi .cont.i I I ' .
s Bt s aaHS M braeredudrBiyieitefths Eigption
thgvearsr filrtherséananagodiis canfiettioh Witk thardrawiey, ian
Swrrg{cggncy stop is performed -15- and when their safety

are triggered and determ ning on the basis of
the stopping distances the critical distance and the
m ni rum di stance of the cars in relation to one
afiguhend, amshaws beichgnpdisiapresetatippafaneleyator

conpar i ng %gé{q}\%&ﬁh & SRR ogtef'\gai f%ehQbnt he actual

di stance 5 e car 0 be conpared with the
critical distance and the m ni mum di stance. The

faol | owi_ng dgzjcr:rigti n of a &referred enbodi nmen tof t he
i FGERE i2on W8 SRt 9 hEII B P%ndtFo'q A Satety gear

conj uncti ongw,élhhd Benil 8k @ dfithd @lavHteR indthBatien ;1
shows a schenmatic representation of an el evator

installation according to the invention; 15 Figure 2

SPAFe 3 Saf o sHeddid 388N AfvEUEN A8 ehcyAtEh XrigG8fing
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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traveling curve of a car of the elevator installation;
Figure 3 shows a decel eration curve, an energency stop
triggering curve and an energency stop traveling
curve and also a 20 safety ggar triggering curve and
a safety gear traveling curve of a car of the
elevator installation; and Figure 4 shows a

GEDFALRLS LB LB ou PP ERRASY c3h RO SRR enci
safcﬁmy pgeae drid ggaefore rmtrne@ragmwtedflattyeg&awimg avéki ugper
curve of two éars of the e i nstall

HBr BalshHpled s @ RYEIWEIGHE 16,V ia isuapiﬁ%?%m% 15. The
apRRAIARAL Qfhedd ofl §‘é@§9éné|8ﬁtr@béait7' Qhidh iREFaEE iRt Way

the invention is represented in a greatly schematized
farmesponding b tie suspensipn rapeH X wEhracekerrw eihte vdlich

%h%wé{s%c f 'r%g)f%gevmed GR% ﬁﬁ]cﬁ‘?w%nﬁ% H"’BI’(%]’ & §crﬁé\§é’ I%ﬁl?é:tter

represen
t G\ee g e ng) and can be nade to travel up and down -
16 i ndependently of each other al ong a common
traveling path, which is known per se and therefore

nRtseFJ‘éPJt‘éScﬁWeeﬁ\ tHe td1eh 6F AW d18etrith@ WP Bestor Q& add 2Ds
coupled to a counterwei ght 16 via a suspension rope

Besth*@veIVOS\@SSQ@atemWI erghucanly éﬁsﬁ@ﬁén &aChd?@ée fjso a
G n e
S%%ﬂg%‘éﬁercﬁg%ﬁei@rﬁ‘c%aﬁgO%q%@(?\%gfl ghg‘@eé\l\ﬁ/leg\ﬂ A traction
hsim 25 anda26,r eyspesevelyd is assduiatddavitinghe rrivedeotors 20,

a eve better ervjew. A separate drive |

Fof i opcl g etrer B UE eSB! Biesbs fd 17 6P rea.
respectively is associated with each car 12, 14, and
in each case also a separate electr?nechanlc br ake

|
2Bhamwidencer efsihecearvel 3. 1in Fag Vegiral difeshenong iheg,
r gérﬁ’m‘ﬁ%rﬂ Y@hiint %a@ﬁﬁé’%\l\ﬁoiﬁwéﬂ by rhdbhsdbf é{@ld@qta%f’chggare

in each cas over t he” suspensi on ropes
akdow? tartiel prrson Skites guihgaaict e nst thqucn*grrsotlrzprqssntﬁd in
e vertical direction along the conmmon traveling
E?%df%w'ﬂgrfor med by neans of guide rails that are

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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known to the person skilled in the art and therefore
not represented in the drawing. 20 A separate contr ol
unit 28 and 30, respectively, is associated with each
car 12, 14, for controllinglthe cars 12, 14 in nor mal
operation. The <control units 28, 30 are in electrical
connection via control lines with the respectively
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st BETRS el ok alsReRpfEn o S InGLE B enBhar

QQsﬁéoggdpn can be i nput by the user, and on an
i ndi cating unit disposed alongside the respective
destination input unit, for exanple a screen, the car

sh&ebrGoPYnkHesc ok Fé%lpeéﬁlél? #@Bocied (Wlt}DatdartliIe 14 are

destination can be indicated to the user. t he
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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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15 associated car 12 and 14, respectively. In
connection with a destination input provided by the
user via the destination input units disposed outside
the cars, the control units x&n performa very rapid
car assignnent and carry out optim zed travel control,
and in this way achieve a high handling capacity

ext f T b NSt b i
rhETertodg s finhole 38 REKE: R BhRib TS| dbeRp U Rt ing
adiredtimn @Bthentarshl Zxt4 fren dhersgctéssienposigionrindigetings.
path and carries barcode synbols 36, which can be
optically read by barcode readers 38 and 39
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s%‘nbol s 36 represent a %O_SI tion indication in coded .
fihenelavatairiastadationhP-t hBiseRTBBEHEET BRASIEOBgValglingnit
p . . G0 i .

R T T U e e M
bevatoaomeaders 38, 39. 30 If the cars 12, 14 nove
within the shaft, the respective position of the cars
12, 14 is registered by neans of the associated

b€ pasitioRtEiRiGating undd46 Bne thieesstedodetdiminiagsuri 4arete
14 can be determned fromthe change in ti}gq]
postierital canpectdt Viandatadings ﬁ%.anﬂnf%&a‘m fnbaggpge
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e to determne the traveling direction of the
cears14.2 Thisicommeaticnermaycalee $hlive phecs by oreantdetaptie Jibers

Th s 12 ' i . '

O bE ey thoRafred THRIRENAN Vohlahly GFE 4Ftne
Tépsed datErnirmhgaumiosizt pracesy dhaaigmays provtided ®yaie: Barcode
speed determ nin rated tra

nit 47 wi,th int. | i
dF§3& o a%@éﬁugﬁ 6#'“#!?8%8@% b?aﬁgam E et g'ﬁh?%-&he
apshirBeusiee o8 et sbrHIsd REvERbiredpotifg Bdsitibn evaluating
el ectrical connection via data |lines 49 and 50 with

t Heitp@angotheed: defesmining Wiits, 3ohichasgelestuisply capnegied via
P 8 e S Do e LREE0 SR 5B e e "o Lo
WCoakegsénthyg ahkiigforethtiothprepddéed ibyrthevizancade mgaderst 3&end
agg éom%erning 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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speed determ ning unit 47 process the signals provided
by the barcode 15 readers 38 and 39 into car-dependent
position and speed signals. The <control units 28 and
30 al so have correspondi ng-pigsi-tion evaluating units
and speed determ ning units, which are electrically
connected via input lines 52, 53 to the data |ines 49
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corresponding to the actual distance is passed on from
t 28, 3Qiandante thiedetenminiigg uRittd®5 to a conparing unit
57 of the safety - 19 device 42. The conparing unit 57
has two inputs. Provided at a first input is the
sBygmatand of thee detdrarinangdenieradi, duringuthie 056ration of the
representin ctual distance_between

I%vigpr 'Tﬁ@g@bean]cﬁ ian%ﬁ:ica‘ij Q'Stéﬁfﬁq 38? M Bmaum EIIV\Pance are
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i nst tter be 1 nelectrical
como@ats ol amct h4 twith therid of tmmcommlrmw@nlsw If the actual
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t Bige comlarihg @it Soubuputs B & cﬁﬁun:tdmmoasﬁweogennw $tep28,

Bgrlgggrlr?gedewcgrm a controc? 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.
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installation-specific paranmeters can be input both
into the control units 28, 30 and into the
determining unit 60. By means of the determ ning unit
60, during the operation of 2he 15 el evator
installation 10 a critical distance and a m ni num
di stance are continuously calcul ated for the cars 12
t Te
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diraiteonppe @6 inid Watyhehmtnaa\drioyvreﬂesse g doihetrefioee only

b th 14 Wi he aid. of .
St represA e i 08 MtphindhoPe) HesfluinBr [9% 76 1s
tltéa GE] éus’ltanedw Wéy 99es ahedfiaetingerotiet t dl@@bséﬂ at ane ower
th e compari ng unit 57 out ustoadovvnst

eord @éﬁbﬁy e&vaq@or shafggand @gsr&e\ﬂ bwitep 74, clisRas9d ab dyeaypper
m@ﬁ& 'a{ ?ﬁé‘%?e?xa‘t&‘ne%ﬁéﬁr qggcaﬁa%rﬁem Lhastpef tm@cgmqg 70

ivate the ake or 24 respectively
aemd&ﬁedhwspbed Hlmlta‘r E7 l:andnl@gwr th@ safdaiytgasot it viarthe

14 br ak
i BB B S P S 8 e
CoopiRat the &kﬁbér &at igWrpuyht o aasthnastilb ingtiih avdhiarh tlme In

f t 72 d
CROGREnC o PEAy IORLET 47 O SOt R Pt ChoR wpsré’t‘ﬁ@%%éﬁr?er@tlon

gﬁ% tffd §Heemﬁnttep%pw6 ¥or @lemeue%afr@ ¥ LIERE, 9é
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e safety gear ouple
Hftate}d@aateIgdelsamOWB:hEanmispﬂnd:hsﬂanneI er rope 76 in
a way which is known per se and therefore only
schematically represented in the drawi ng. The speed

| THE tRFety QR 6F the lolved daP 13 isuiuphas Vla\/\@)!;aféts?fge%r linkage
deflecting roller, disposed at the | ower end of the
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Skandgigdal 80 hiriggaredoytthel gpeedl Imiter 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,
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.

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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10 addition, the speed limter 77 or another device in
operative connection wth the speed |imter rope 76,
for exanple a rope brake, nay be electrically
activated by the safety gearptcriggering device 72, in
order to block the speed limter rope 76 and thereby
trigger the safety gear 74 if the distance goes bel ow
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aBgnsequence 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
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.ea covered during this time, it must
additionally be taken into consideration the drawing-in distance Sgn,
which corresponds to the distance covered by the car 12 from the initial
response of the safety gear 74 until its full braking effect. Only 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 actual speeds of the cars 12, 14 when the safety-
gears 74, 80 are triggered. If, for exanple, the car
12 noving at a nominal speed VNis brought to a
standstill at the safety distzance ao before an

absol ute 10 stopping point ho, so that its speed at

t he stoppi ng point hl disposed at the distance ao
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obtained from 'the sum of the stopping distance SFA
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e{aﬁ Lar’ 44 takes place by the speed limter 77 20
eed Ilmter rope 76, being blocked. This has

the consequence that the car 12 is initially still
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trlggerlng it, this reaction time corresponding to

the tine |nterval fromthe output of a 25 signal by
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onse of ’ne sa y gear 7 ,&f\ter the system
reaction tine has el apsed, and after the reaction

di st ance sreak covered, duri
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I ver ed he car 12 effectively braked to the
s@le@@uemutzemlb 6|3n the regi on between the location s2
and the stopping point hl in accordance with the
safety gear traveling curve 91. It is -22- clear that,
eviea safett/igewpé'eldarmd Soerpresdrd thaflasly safedy stagegggkbowing the
curve, 90 is offset Ggromthe [

CHAteia S b ROt Rk 9 R L et SR ol 74,
PEOERTSNY attiee, Gtle dets AR, tiRECHR BleSbrefughb €o kr stehastill by
effect of the safety gear 74. The offset disposition
otriggrsing\an @meraengy 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
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5 and 91 results fromthe speed-independent draw ng-in
di stance SEin of the safety gear 74. As already

expl ai ned, the stopping distance sFA, and al so the
safety gear triggering cucve3 90, are obtained from

the followng fornmula: 10 (1) sFA =V - treak + SEin

+ v2 / 2aFA where treak corresponds to the system
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absol ute stopping point ho at nomi nal speed VN, in
normal operation it is - 23 continuously braked by

t Flee stonpioy peit h2B offsat frove thecsiioPeingsBOING haryahfed,

8o S FERESAQ SRESHILA Blrongh OBhS SRRl B
bwakadhiersafety gpar 74dntréggeried. By offsetting the stopping points
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:
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initially maintains its nom nal speed vN, until it
nmeets the enmergency 5 stop triggering curve 93 at the
| ocation s4. The location s4 is away from a stopping
poi nt h2 by the stopping distgnce sNH. Wen the

| ocation s4 is reached, an energency stop of the car
12 is triggered by neans of the energency stop
triggering device 70. Wen this happens, the car 12
initially maintains its nom nal speed vN on account of
t2y syst emslQ=r eac¢fion VEi/mBm,eak, which corresponds to
the tine interval between the triggering of the
energency stop and the full braking effect of the
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follows the safety gear traveling curve 91, so that

the 30 car 12 cones to a standstill at the stopping
paiept-eslaintea’ e FRiwwppi Bee the naonvaameMN-uraned ofithk datrs dl2sand

rgency sto triggering curve, is qbtained from
A8 FIDORRNG! foovart secrgiqrat aipinal gp2edanidhiosng
ZBBH'atlon, the 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.

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

the distance d, between them.
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where treak corresponds to the systemreaction tinme of
the brake and 5 aNH denotes the braking accel eration
(decel eration) of the active brake. These paraneters
can |i kew se be input into_tjye-determ ning unit 60.

As al ready expl ai ned, during braking in normal
operation the novenent of the car follows the

ti ' ar
oRT0E AR 2 ELTATAIARR G S A b ehghbtpes

[ @*o@f?:’]lyajra kédom Mmﬁnst afppiengmpogericyn oby thé eeshesttizpcemfety
co. IS ensures tha i ven roper Ve t of the,
c3gari2h Pr B0 riasREe” WY he TR BER AR ot sctordance fith
A@eed FEB) HOR ST cuPiesCHB! ALfvat thieOfarsSL N8hd 14 come
triggered; since the operational deceleration curve

9B astandssill wishdhetdistancergehriyvesnoihens aftargganingthrough
CAr, V?afgél Sé-&ﬁiér%%ﬁh &glméesagg_e ao, the traveling curve

di'stanc bo a istance co can |ikew se be
input into the determning unit 60. Represented in

Figure 4 are the novenent f .t 1 d

SH8 astand, dy CorsopbruS atae eseitareh sl Alfarfts ao of

siRedvy bard, Eh@ Qi di@ﬁé@fc@téo%feﬁrhﬁ_f toven& absollite @t‘tg:giﬁg
ro

are braked by the respective cont unit 28 and

i Poiat bor Whitkeisvialeuletrd py 45 AataBniing et 6@ wal the basis of

dece [ t 2:9)6 ey 3 O

s?&n%ﬁ%ﬁﬂ 29{vl\i' ?Hﬁv&ﬁﬁg%ﬁﬁ%@ﬁnﬁ}g&{:ﬁ I st gncel%ﬂ llﬁ'et-r\/l?gen
edisharatehdy cor?éspandshid eheestmodf thef safety didtencew 8, a2d the
and 14 traveling toward eac ther are braked by
ey HE Pt Taleds e it alts AN AR plliye! clear
stepance deepeeiporadytd thagemedr tHe aistaidangs byidnd ¢hef the
enmergency_stop. _triggering curves 93, so that the cars
1ov@ karst 4 TRe dNify e B BFRIPSEVEeN the thWe @fsrifenid/is the

Sﬁ&m 61"@\%%%8&@35%@%&@ ANAreRERaFD 18 ShanHsh iche swdth
the di stance d2 between them -25- |f the cars 12 and
1gear 2480 ng ttiogeradl plusihetdistangegh kefmeasn the cars 12, 14
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sahat yheleuhrof e stoppiegrdistaneesvsihof 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 normal 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 safety gear triggering curves 90, so that the cars
12 and 14 cone 5 to a standstill with the distance d3
bet ween them after running through the safety gear
traveling curves 91. The di-sp@nce d3 corresponds to
the accunul ated safety di stances ao of the two cars,
the safety distance ao referring to the absolute

S{. 00K N ' '
SRR o AaRerSpE ooVl OF a3y b Bk oot
t oparakiong! deceletatons cofvey, ledtitvis easgret2by the offiset

di, st e _d d th f th f et

o 3panEEe STehE PaREON | Sk Pias Ly JreuBe SRed ebary stor
bgaoblind eufvibasdthe safstyldariravetilg ey, both st asie€ioflIto
corresponds to the sum of the distances ao, bo and co

obne peotEer aRd bnrelatigndom AreashiPabs abeuir610RRiNg Raint ho,
t : i t he: i i
SRtof distatonds bhobelfy chtiited: EIREPRR AACRISIGIREP nor

t aisgpty egbaulissrigberat 5t spite ofihdetvedn, 1 Acoming VEZY close
after th are braked. .The,.cr.itical i stance between
t{P@ettQSr' S Al Cg]fi'ops'strﬁgagerﬁv&d?(ﬂ'e st oppi ng

di stances 5NH of the cars 12, 14 in the 20 event of an
emergency stop plus the distance d2 between the cars
12, 14 after they are braked. The critical distance
and the m ninum distance are continuously cal cul ated
by the determning unit 60. If the actual distance
goes bel ow the cal cul ated di stance val ues, an
energency 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 norna
operation, the two cars 12, 14 can approach each
other up to the mniml clear distance dl w thout an
enmergency 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
takes place by calculating a mninmumdistance in
accordance with a safety gear triggering curve. -26-
In normal operation, the novenent of a car follows a
progr ammabl e
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operational deceleration curve, and it is ensured by
the offset disposition of the operationa

decel erati on curve, the energency stop traveling
curve and the safety gear traweling curve, both in
relation to 5 one another and in relation to a
prescribabl e absol ute stopping point ho, that, if

operation is properly t her an energency
stop nor a safety gea'?R?sNﬁrl gge?@% in spite of the

cars 12, 14 conming very close together, but a car
cpl | i Beoatdringtellbabhoavmiisiad.at-ledst onﬁbAEENMZ;LM)\/Svmch

El evator installation conprising at | ea one
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gur tf eunbit %gﬁ?ﬁbrocﬂetbhmlmhglt@@g%m?ﬁ spded 6fithe dd)easaone car
i stance determning unit

act uall %ljﬂ)aﬁﬁsﬁncgtf@téf m @Hgturg%ég@a&’rrrglegep’%ﬁ)' rté?n

an obgiag| Srstar?ééoéﬁﬁ{e 5€J‘fea%E ok &rq19f 1uherehadn ob§t@a‘éle

a determning unit (60) determnlngacrltlc
di st ameethgndar oriani mﬂlrpﬁtlé¢ shok, andixHetgraninipeniydpp) for

o, ARG R AR S by or

bei ng” " poOSSI y neans o y device

t(rl goeepandet et spesd sf oipe at l¢dst ate taalit2,civl), dabpeing
12, 14) .if the actu di stance is | than the

Criti E%% t&‘leé?yam?@nsa%othiets%‘éﬁné%’&ﬁé“gszo 5998 Afger

the safRiyelBRstop/dF tHiOt Riast BAeatar|(@asti4ynetiaaciud?,

14) if the actual distance is |less than the m ni num

di st aflisEanaenis lespiiarcHhe sfiticaldiskancer 2ndiik pejeRossible to
ener g a

oo AT anersarlapanr4, 86 BeYl Bt ehef T2
t he vere athuahdlshalsma@dless thae tbarmplmdum djstenege, the to
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14), paffotmed 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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novenent of the car (12, 14) when the safety gear (74,
80) is 25 functioning properly follow ng a safety gear
traveling curve (91), which represents the variation
in speed of the car (12, 14)pghat is to be expected
when the safety gear (74, 80) is triggered, in
dependence on the di stance covered by the car (12,

14), ¢ i j [t [

L OB ThIE0BEP she saflly ddar' (o B0 st RaPE RS o
di st afice 19) Feacoathrdehel Ibhata\%n pﬂﬂrsmnhiidjatﬂeespe@d género is
stop triggering curve (9 t i ni di st

D ASOUaReE ARFOHIES g dBE A DRtbCy Aoby AN CiVETo4).
triggering curve (90), the safety gear triggering

curve (90) not touching the energency stop traveling
c2r veElegator insidlliaionhaacordingsto-Clagn hoduirprterized in that the

trigg a 38 e fare t

(12 eGP Fld T R e o E g
of zeby al presadisaisicadisthraecdeé b, )t 0 tehetiames geacufety arar
travel i ng, curve (ag??i 5 2. Elevator installation

accor HPMEINDCHVE k4% characterized in that the
enmergency stop traveling curve (94) is offset at the
speed of zero b% a prescribabl e distance val ue (bo)

i 8. r eElevatar installasiosagdeaoydigeaio Claimvkor iy charade(iaey in
10 3. e k ' [ ai M2,
char a8 S8 B [ b npDBp BRI, (R of (£a21™ Lo
oper abraked bhenazars ¢flthe dd)trolamnibé28phBakénl abgondeans voth a
the contro it (28, 3 in accordance W\ h, a .

pr escP{%éﬁbgggp%?%ﬁ§@ﬁ‘§?b8‘é%§f%‘% F‘d'ﬁvec%e thg@pergtignal
oper abkedatatictee@hver @6 )omotcioiiehinPe asteryonohstg t he
emergency stop 15 triggering curve 3) and it being
possi BIGOETHIY SarVenEI3)etied PP RAFSIREe N B SR 9SNEN Stop
bef or :

| ocat ?%%B?H%?E\rf\é (%1%Vaﬁ%ﬁéﬁhg%séiﬁgﬁ%fﬁ?;ooﬁi@? PREH hBs
assocredaedatedodatign t(bs) wihopkichttherrieedeefezerodsi on

a'ai mpsodatsnstor o e pa P UL BERRIEF A o).
decel eration curve (96) is offset at the speed of zero
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 (c,) 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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by a distance value (co) in relation to the energency
stop traveling curve (94). 25 5. Elevator
installation according to one of the preceding clainmns,
characterized in that the-c29tical distance and the
m ni rum di stance can be determ ned i ndependently of
each other. 6. Elevator installation according to one

of té&eepj@nsgdsiop tcrtaaemg caﬂ/ec(m)ammme adfdtp gdaattravieting
br aki ng | n _nor nal eration, th one

(12 ity B2 e sReebet S0° byefg steess otk ergRan to one
uni ton @ a%gl)m' el RGP ESARE Bovitioh &f BR BstAdI@biother car

operational deceleration curve (96), the operational
decedraatanshofctiresehdf®s) , the -29- energency stop
traveling curve (94) and the safety gear traveling
curve (91) being offset at the speed of zero both in

vel akievatdroinetielatmoa frdmgdtd oné f ahe qrrretelehgetlalms
position of an obstacle, another, car g of. the
Shaf Ehamcterizadiainat thﬁgmwm SiStaBEs kanRe AELesAUnGS

the gLiRg 396 B8cdtnfiHESe e%‘a ?Eﬂeéaqq?éﬁ( oﬁg @ér ({15e1 4) as well

m ni num stance can
accoasthe lsgstam rreactugrpé@me,dﬂwet W@vaﬂgrlea@stw arek thel 2,

ar mPreT 25 SEaEn B3Rl Gt B2 B g2
the gajety gear (74, 80) of the car (12, 14). 8.

El evator installation according to Claim?7,
characterized in that the mninmmdi stance can be

get eEEResr frakdINgidMbecAeRRH S Chaidd 7PCREAIAORREIN that the
safety distance (ao) which the car (12, 14) brought to

a st aHaBoum disjaneasen 6 dertér@meéi {akjpgringoracc 3 s

t
or ¢ RLeRFAble bfecRARantE WPPRNREEIRCLE, (BROIDBrofight to
accomditagdstill By aneefs of he sefetyi gesd (74, t&Qa)tistth@ssQﬁne at

N AR BBal el B B R R e

safety di sttance and the

9. Elevator 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 thé 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) associa‘ted with the at least one car (12, 14) and a
prescribable traveling curve distance value (bg), the traveling

curve distance value (by) corresponding to the distance of the
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systemreaction tinme, the drawi ng-in distance and the
braking acceleration of the safety gear (74, 80) into
the determining unit (60). 25 10. El evator
installation according to anggaf the precedi ng cl ai ns,
characterized in that the critical distance can be
determ ned taking into account the current speed of

th t
e Cltnefddyey Sog 0, A PCLYR (S ERAELERPghbrs
assoclirat/eldwg/vcufvd (&1 )aat treaspearhef zaro.(12, 14) and a

prescribable traveling curve distance value (bo), the
traveling curve distance value (bo) corresponding to

the dEI%‘%/@fB?Qngfalltalﬂ%n é’&br@iﬁ@rt%edf'l%YmSi(PPcHaTré&tfélriz@@l in that
curve (94) fromthe safety gear traveling curve (91

at t h@es@'ete@ﬁloilst@@ﬁ@ capibe getarmioeditaking inse @egount a

accor di q@%g @?&‘f@%&égrstgﬁ efag,f)%ﬁlégcépér}:aﬁ' ?Ehtlﬁ)%lpgught to
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12, b tt t ]
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anot her car or an end of the shaft. 10 12 El evat or
installation according to Caim110 or
chir aklerpiordastallationag caordingrior Cl@dm 9 @fameéhéém:tsvézed in

cal oUlhSfle b EER e Bhcd Ren tULAETLBLAGy HAkbnd BPne ||

bei ng possible to i stem reaction tinme and
t he bdatlerngnmgcmhnér(ét)),an befng hes&bbwd@ eIt the)system
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accor §I$s"¢matt@dameh efe thgegstenraddtag (L2, al #pinto the determining
character| zed in that the elevator installation (10)

corrprP@ Bd68). shaft information system (36, 38), which
is coupled to the safety 20 device (42). 14 El evator

installation according to Caim13, characterized in
t b3t Elevator installation according to one of the preceding claims,

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.



the shaft information system (36, 38) conprises a
position sensor, which transmts the position of an
associated car (12, 14) to the 25 safety device (42).
15. Elevator installation acgerding to C aim 14,
characterized in that, in addition to the position of
the associated car (12, 14), the position sensor also

P B AR {3 103 e

i nst ainl et @he abat Mifovan &doiCisgstvn haslat barcade, information
characterized in that the shaft information system has

a bar D6U8M hi%r3dkion system (36, 38).



