| P1414/Pa 1 Method and device for controlling a zonally operated el evator
installation The invention relates to a nethod for controlling a zonally

oper at ed ﬁiﬁygypé installation, wherein on a changeover floor changi ng

bet ween the zones is made 5 possible, and wherein with a delivering el evator
group and a collecting elevator group, transportation to and fromthe
changeover floor is realized, and wherein a trip destination is entered via
a destination-call control by each passenger to be transported. Further, the
i nvention relates to an elevator installation for zonal operation in

buil dings with several elevators, wherein each el evator group contains 10 at

| east one destination-call input device for registering the destination of a

passenger, each elevator is ajfie¢Red éﬁcpae@]jeéqt(ﬂr group, the building is
or

divided into zones, and a changeover fT1l oor changi ng between the el evator

groups is arranqﬁgnf}lqﬂm .tféné‘l’lyaégq"rétéﬂ R e%%irdél?gﬁbﬁg need for

transportation in ta I ngs, 1°’nt I gent ol's are used.
For this purpose, the building is divided vertically into 2 or nore zones or
fl oor areas. In each of these zones, one or nore el evator groups can be
provided to allow transportation, especially of passengers. As soon as it is

necessaryThe iantien eletates aosat metiesd Hor chht]bﬁfihﬁf aoggnalyeeperated hgevater dence
of 20 traffic is high, queues can formon the changeover floors. These queues

are caus&staftationy Whereinequal changesyer flaei shargipadietwesn dhe Zreegds Mmada ng and
col l ecti n Y r . r raol . n | s .0 which
the opdr abrRgoR autluBereRavintd SRR o8l Bobd D BB IEREE (e
el evat or gygipefranbpostagbr\atard feormt thel creigecher Hesalse@alired, EndTadiardlf & oom
gr inside or outside the elevator cars. |P1414/Pa 2

trip destination is entered via a destination-call control by each passenger to be

transported. Further, the invention relates to an elevator installation for zonal

operation in buildings with several elevators, wherein each elevator group contains

10 at least one destination-call input device for registering the destination of a
passenger, each elevator is assigned to an elevator group, the building is divided
into zones, and a changeover floor for changing between the elevator groups is

arranged between the zones.

15 To meet the increasing need for transpoertation in tall buildings, intelligent elevator
controls are used. For this purpose, the building is divided vertically into 2 or more

( / zones or floor areas. In each of these zones, one or more elevator groups can be
provided to allow transportation, especially of passengers. As soon as it is
necessary to change elevators to reach a higher flocr area, if the incidence of

20 traffic is high, queues can form on the changeover floors. These queues are
caused mainly by unequal transportation capacities of the delivering and collecting

elevator groups.

An elevator control is a central system in which the operating processes are
25 controlled by an intelligent station in the elevator system. This elevator control can

be located in the machine room, or inside or outside the elevator cars.



The changeover floors between the zones, or between two zone systens, are
also referred to as sky | obbies. The probl em of possible overfilling of the
changeovelp1f{fpy can al so arise when changing between zone systems. 5

El evators in very tall buildings occupy a significant part of the
cross-section of the building. The amounf of space available on the
changeover floors is usually limted, and cannot be increased w thout very
great constructional and financial outlay. 10 To effectively utilize these
limted capacities on the changeover floors, use is known of devices for
aut omati cal | y det ectl n t he changeover floor is fully occupied. For

this purpdde€ ﬂq)qrgeqemgem\;l e g3nes, @y bedween o gapeisystems, RGeSt
Sensors, (f@fé'?Fe?jsto 5§ Gky 366biES Efhe 'ﬁ?&ﬁl}éﬁ{e %}%@§|ﬁl@8¥érﬁlﬁlﬁ8%ﬂﬁ'ﬁﬂﬁm vel nexact

i nfornmati on concer ni ng OCCUpatI on'o changeover nor e,
wi th thes¢lodecacessd ariseswbehychaagimgihetweenrzetiecystemsopti mi ze the deliveri ng

transportation, and thereby avoid overfilling of the changeover floor and
even greater delay in the transportation of passengers, at the cost of the
overall transportation volume. 20 WO 02/ 14198 descri bes an el evator system

in whi g gyl %Dmv&gstaﬁbﬁndiﬁ ro&h‘ﬁf a%é@ﬂﬁcéﬁﬂ’ﬁd{ﬁbﬁtﬁésé‘rokb%fct|8ﬁrorf'tt“r‘é5 or

wei ght sensors to re nber rsons this system no exact
f orecast daniding. Mt avhowhte ok spheei avdhilabtuan tpashangeogert flaved ig aisuaily how
many passengers are present on the changeover floor and when. 25 Wth the
nmeasur es E‘ﬁﬁtﬁﬁ’ t%‘ddﬁg'éno" be d%“rfﬁé%e%éf‘“@@g'irVﬁﬂhéée%‘é%WNCHPFa‘t fAed fnansighs
det ect ed EPe changeover floors want to use the connecting el evators of
t he upper or fTower zone, or whether they | eave the el evator |obby or
[;P1414/ Pa 3 changeover floor for the purpose of visiting offices,
restaurants, conference halls,

10 To effectively utilize these limited capacities on the changeover floors, use is
known of devices for automaticaily detecting when the changeover floor is fully
occupied. For this purpose, space monitoring devices such as light barriers,
movement sensors, cameras, etc. are used. However, these devices provide oniy
inexact information concerning occupation of the changeover floors. Furthermore,

15 with these devices it is only possible to reduce or optimize the delivering
transportation, and thereby avoid overfiling of the changeover floor and even
greater delay in the transportation of passengers, at the cost of the overall

transportation volume.

20 WO 02/14198 describes an elevator system in which group controls are used. The
group controls use light barriers or weight sensors to record the number of
persons. With this system, no exact forecast can be made of where the individual
passengers travel to, or how many passengers are present on the changeover

floor and when.
25

With the measures known to date, it cannot be determined whether all the
persons detected on the changeover floors want to use the connecting elevators

of the upper or lower zone, or whether they leave the elevator lobby or



etc. located on that floor. The solutions for preventing or limting
overfilling of the changeover floor or sky 5 |obby known to date aimeither
to reduce |phgid/pansportati on capacity of the delivering elevator group,
which at tinmes of peak |oad contraproductively causes transportation peaks,
or el se propose neasures for increasing tie transportation capacity of the
col l ecting elevator group which in practice can only be realized to a
limted extent. Such nmeasures may include, for exanple, increasing the speed
or 10 accel eration, or shortening the door- open tinmes. Fbmever i n respect of
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limted eyt aptateNyrEPUEllood NCreasing the accel erat i on negatively affects how
passengers experience the ride, so that here also, only a very limted

I ncrease in the 15 transportation capacity can be achi eved. Shortening or
optim zati on of the door- openi ng ti rres is inplemented as standard on npst

el evators ese..neasur es oW an al | i ceabl e ncreas in the
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creation of dn elevator installation which lows an 1ncrease in the

t r anspor t ateliveringyeiMatgr giouph avhie aé@ma$gofepealaﬂaﬂd geotnaprogiuctively caueesici ng

t he trans ortatiop ca eliverin evat or ...25 Advant ageous
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el evator controls according to the state of the art are solved by neans of a
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changi g betueen he | PLAIALE 4 (zoncs. on, & changeoter 1190t | 3 mede,

ratmg and power supply, elevators are usually not overdimensioned, so that
increasing their speed or acceleration can only be considered to a very limited
extent. Moreover, increasing the acceleration negatively affects how passengers
experience the ride, so that here also, only a very limited increase in the
15 transportation capacity can be achieved. Shortening or optimization of the door-
opening times is implemented as standard on most elevators. These measures do
not allow any really noticeable increase in the transportation capacity to be

achieved.

20 Correspondingly, the purpose of the present invention is to reduce the above-
mentioned disadvantages by creation of an elevator installation which allows an
increase in the transportation capacity of the collecting elevator group, without

reducing the transportation capacity of the delivering elevator group.

25 Advantageous embodiments of the invention are stated in the dependent

subclaims.

According to the present invention, the problems and shortcomings of the elevator
controls according to the state of the art are solved by means of a method of

controlling an elevator installation operated zonally, wherein changing between the



fromthe changeover floor respectively is realized by neans of a deliverin
el evator group and a collecting el evator group, and wherein a trip
destinati gpigs4/Pentered via a destination-call control by every passenger to
be transported, and 5 wherein the delivering el evator group and the
collecting elevator group are conbined ifito a nulti-group which is
controlled by a multi-control, and wherein the nunber of passengers who wl |
change el evator group on the changeover floor is determ ned by the

mul ti-group control fromthe trip destinations input by the passengers, and
wherein the el evato roups are.controlled by the multi-grou 10 control
depend! ng 70RSE 0 haBEFSHIE SRS JAdE RSFIBlEn g e el ABRE A tON B b | e
el evat or s t@jrh Offfe! BRaRGSSIR! HodD rédpatiivel I Pedier B9t HanseBt of efbiilBkifg t he

el evator systemthrough the destination-call control to optimze the

t ransport &lévatorgpag apd Cooteatinggeldghioregroug, and wdwremcaitrip dgsdivation igr oups
15 into a | ti-group, cponbined Wth estination-call control kes i
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dependi ng on the nunber of passengérs on the changeover floor, which allows
over fil | i rmgpmifinedintochemiiegroeip whicbris contsellad/by dedulbircdnitral t ant wherdiothe hi s
pur pose, accor di to the inyention it is proposed to activate the reserves
"n the | r AMEHET RERSeOaB I I Wi AAPYR SeVaIPt ArauR-OR 4B%IchaNaSe VI 5 | | ng
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Cater o BARETNEH, RENPYIRFRRTKEHTO! Kt Ahe iy U AR RRE by e

mul ti - groypassengers, and whepsis sthbl elevatoc groups @ae ecandrollbd mh dmgyinmglti-grags enger s
which el evator should be used first,, and to co nicate to the passengers in
nvanct) CKOngoLIPReRdIng on hE NS HSRDORSGMANGIG: whi ch o evat or has

been assigned as the best connecting elevator. |P1414/ Pa

Destination-call controlled elevators allow the possibility of using the information
entered into the elevator system through the destination-call control to optimize
the transportation capacity. Combining delivering and collecting elevator groups
15 into a muiti-group combined with a destination-call control makes it possible to
determine the exact number of persons present on the changeover floor at any
time. In consequence, the elevator groups can be controlled depending on the
number of passengers on the changeover floor, which allows overfilling of the

changeover floor to be avoided or limited.

For this purpose, according to the invention it is proposed to activate the reserves
in the transportation capacity in advance, with the result that overfilling of a
changeover floor by a continuous flow of arriving passengers occurs later or,

should the flow diminish, not at all.
25

By means of the multi-group control it is possible to communicate to the changing
passengers which elevator should be used first, and to communicate to the
passengers in advance, before their arrival at the changeover fioor, which elevator

has been assigned as the best connecting elevator.



5 Arranged in an advant ageous enbodinent is a statistics unit. The
statistics unit receives fromthe nulti-group control, already when each
changi ng ppageagey enters their first destination call, information as to
the approximate tinme of arrival 5 at the changeover floor. The nulti-group
control also transmts to the statistics gnit the approxi mate boarding tine.
The exact boarding tinme is conmunicated after boarding has taken place. Wen
the exact exiting tinme of the changing passengers on the changeover floor is
known, this, together with the approximate tinme for boarding the connecting
el evator, is communicated to the statistics unit 10 VSE. As soon as the exact
time of arrival of the connecting elevator is known, the nmulti-group control
informs the statistics unit of the exact tinme of boarding _the connecting

el evat or. Amiarged Inws adeaniageows powodiment s astatisiics unit uthe stagistiesuai
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i nvention, the statistic of the occupation trend is naintained by the

st at i st csatihetchangeoyssiiaary Ehemultigioury sontralaaige tiansils tadthe statisticpandons on
t he changegpver fl o el interyal ti i S .cal.cul ate e statistics
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the changegyfting dHs aake® bREl NG/HeRC URE!L brict! eitidg Tk 6t etheSP:hgngﬁgt he
occupation trend conpl enments the information regarding the nunber o

passenger spagsengerspanesnangeowirfloasds knawnt this dogelber vitnibesprsaximate
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of passengers on the changeover floor. By the use of "building-specific
par anet er snulthgioup contealhiofermeathee statisting urdoot thmspeact timeonf bapading ythes

exceeded, éohnenetcﬁiﬁasag\r/ét%tr.i ?Hiscglpo%si ttl¥e OSEatI[SL?lgS CuonlitI oCtrr%ar}ﬁtain a future-oriented
occupation statistic of the changeover floor, which is constantly made more
precise with the notification of the exact arrival and departure times of each

15 passenger.

Additionally, in an advantageous embodiment of the invention, the statistic of the
occupation trend is maintained by the statistics unit. The positive or negative
change in the number of persons on the changeover floor per interval of time is
20 calculated. The statistics unit can use the approximate parameters to calculate a
leading occupation of the changeover floor and a leading occupation trend. The
statistic of the occupation trend complements the information regarding the
number of passengers on the changeover floor, so that the correct conclusions
regarding the development of the future occupation of the changeover fioor can be
25 drawn. By means of the leading statistic, the transportation capacity can be
adapted in good time to the increasing or decreasing number of passengers on

the changeover floor.

By the use of building-specific parameters, when a threshold value of the

30 transportation capacity is exceeded, the transportation capacity of the collecting



| P1414/Pa 6 el evator group can be increased. Wen this is done, the
transportation capacity of the delivering group is kept unchanged, the

bui | di ng ip1§@%£qplly filled or enptied, and the changeover floor is not
overfilled. soon as occupation of the changeover floor decreases, and
the paraneter value falls bel ow another threshold value, and the trend of
occupation points downward, the destination-call control paraneters are
reset to normal values, so that the passenger confort is optimally set again
with sufficient transportation capacity. These different threshold val ues

allowrealization of a hést,eresi s, so that . 10 a stable control process can
be assur eclevater aEMPCHRE in@sased &R hisdesdaone; thakanspritation saPasitiafwi se
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dependi ng fmd theecHdngzootr fldoras nioY avedifleihe del i vering el evator group. Wth
the given peak load, the tine to destination remains optimal for the
totality of the changi ng passengers. The purpose is also fulfilled by an
el evator installation for zonal operation in buildings with several
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assi gned tvalae felle\talion anaihber threehbidi Valueg angl thevitded ohiogcapaiten paiis
arranged between the zones is a changeover floor for changi ng between the
el evator dpveward, 4pg destingliamcall parkol prIgoietesnateresebto apRmabvplues. s
deliverin t C ' : ' and
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and by the passengers in the collecting el evator group the nunber of
passenffer <2 stableygoptialRjeeses can beassHiRd.t he destination-call control
paranmeters can be changed dependi ng on the nunber of passengers on the
changeover fl oor.

The above measures cause only small reductions in the otherwise high
convenience of a destination-call control. This manifests itself as full utilization of
the car capacity and optimization of the waiting time depending on the time of
15 arrival of the delivering elevator group. With the given peak load, the time to

destination remains optimal for the totality of the changing passengers.

The purpose is also fulfiled by an elevator installation for zonal operation in
buildings with several elevators, wherein each elevator contains a destination-call
20 input device for registering the trip destination of a passenger, each elevator is
assigned to an elevator group, the building is divided into zones, and arranged
between the zones is a changeover floor for changing between the elevator
groups, and in which a multi-group control for controlling a delivering elevator
group and a collecting elevator group is arranged, and the multi-group control is
25 provided to caiculate from the trip-destinations input by the passengers in the
delivering elevator group and by the passengers in the collecting elevator group
the number of passengers on the changeover floor, and the destination-cali
control parameters can be changed depending on the number of passengers on

the changeover fioor.



| P1414/Pa 7 1t is assuned that the expert reader recognizes that delivering
and collecting elevator groups can be exchanged depending on their direction
of travel.ﬁ{hf 84 interest of greater clarity and conprehensibility, the

i nvention |s only described in 5 relation to the direction of travel from
the bottomto the top of the building. Th9 invention is explained in greater
detail by reference to drawi ngs representing only one direction of

enbodi ment as follows: 10 Fig. 1 a diagrammatic representation of an el evator
installation with zonal operation; Fig. 2 a diagrammtic construction of the
control for an elevator installation; Fig. 3 a representation of the trend
of occupation over tine. 15 Figure 1 shows diagrammtically the construction
of an elevator installation. The building is divided into several zones, Z1,
ZO Each zthnie assymeédedbatéveradpefl cmader retogeizé® thatdlisesnd | aral coldcting S4,

and zone Z1 conprises floors S4 to Sn.. In these zones, the elevators A-F are
used for tﬁ@V?Mr@BHF’?aFﬁ”oﬁe&XCBQQQ%&@P@WW@QGE%Wéﬁ'&?ﬁ?@ o}_t[:a i@ ded

into el eva : : k ant: i :
dosti nat 1 oniest SE8FeatEr Ay SHE soRiieRL ALY, IneiRor PR LRI Attt iy
t r anspoit srelatorp s thendiescionrofzave! #6nT therbdttamoto Sle top G4hednildinge el evat or
group GR2 transports the passengers in zone Z1 fromfloor S4 to Sn. It is
al so possible to reach floor S1 with the el evator group GR2. The el evator
groups 25 GR1 are controlled by group controls GRS1 for the first el evator

group, and ] r e ted
B or oup TBanvegiiin, s piARed BreBt Bpidi B fbrebltate G RO
i ndi vi dual ohlyoanesdisectioncoferabodichand aisifeligwsiup controls via a group peri pheral

bus GPB. For the purpose of controlling the elevator installation according
to the invention, a multi-group

10 Fig. 1 a diagrammatic representation of an elevator installation with zonal
operation;
Fig. 2 a diagrammatic construction of the control for an elevator
installation:
Fig. 3 a representation of the trend of occupation over time.
15

Figure 1 shows diagrammatically the construction of an elevator installation. The
building is divided into several zones, Z1, Z0. Each zone comprises several floors.

s Zone Z0 comprises floors S1 to S4, and zone Z1 comprises floors S4 to Sn. In
these zones, the elevators A-F are used for the transportation of passengers. The

20 elevators A-F are divided into elevator groups GR1 and GR2. The elevators are
controlled via a destination-call control device ZEG (not shown). The elevator
group GR1 transports the passengers in zone Z0 from floor S1 to S4, and the
elevator group GR2 transports the passengers in zone Z1 from floor S4 to Sn. It is

also possible to reach floor S1 with the elevator group GR2. The elevator groups

25 GR1 are controlled by group controls GRS1 for the first elevator group, and GRS2
for the second elevator group. The elevators are connected via a group bus GB to

the group controls GRS1 and GRS2 respectively. The individual floors are
connected to the group controls via a group peripheral bus GPB. For the purpose

of controlling the elevator installation according to the invention, a multi-group



| P1414/Pa 8 <control 1 is provided. This is connected via a nulti-group bus 2
to the group controls GRS1L and GRS2. Al so connected via the nmulti-group bus
2 is a staP1etldfza unit 5. In this exenplary enbodinent, the floor S4 is a
changeover floor or sky |obby, since changing between the zones of the

buil ding is made possible there. 5 Figureg2 shows a detail ed diagrammtic
representation of the control. Building paraneters GPAR are fed to the

mul ti-group control 1. These buil ding paraneters GPAR can include
characteristics of the elevator as well as conditions on the changeover

fl . Co vig 1] . - : S1
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bel ow by @8l e LA ARG BERIBLAT -BIR00HFRULIAR RRIhERIsgHfd s 1 and

2. Fromthe I'Véring vator group he col'l"éct’i hg el'evat or
group (b, E, F) a multi-group is fornmed. Through the conbination, the

mul ti-group control 1 20 detects by neans of the destination-call control
how many of the £assengers must change el evators at the changeover_ fl oor $4.

The mul i i - Giosi % Shows! 2 Hetaiac dagrameais: repraseniation ofHhe aentrl, Ruilding
desti ti i . bl
OFeit "2t | SBalmeBR cPARSre SRR i mOfi-4R Wnrd 1S TRESS BUREHo TaRRRelD Y

regar ded aGHAR |damgirdheleelchardoteridtiebbyf. theb elBvatdrubs iwagll aspcaritidrd ot fhier st
comuni cates to the changing passengers the elevator A, B, Cto be used.

Furt her, teRangenvetdloesst CAgnestedatiarthe melti-group busd awothfigrewr egntrelst he

passengears i n € ary i wthe n fl o@r .

stati s'g IECSGI% f%}l@ %%ssc?b a%rﬂaﬁ'beeafa#ﬂés gj:ngt#'i% %Igs gﬁ'ﬁ?{&ge? etggﬁ?\?e@{m @r%utohe
control 1. The statistics unit 5 comprises an evaluation unit 51, a unit for
determining the occupation trend 52, and a unit for determining the occupation
statistic 53.

15  The functioning of the invention is explained below by reference to the exemplary

embodiment represented in figures 1 and 2.

From the delivering elevator group (A, B, C) and the collecting elevator group (D,
E, F) a multi-group is formed. Through the combination, the multi-group control 1
20 detects by means of the destination-call control how many of the passengers must
change elevators at the changeover floor S4. The multi-group control 1 detects
whether a passenger has as final destination a floor higher than S4, or whether
the passenger may possibly visit a lecture theater, a restaurant, etc. and therefore

not need to be regarded as filling the elevator lobby.

25 The multi-group contro!l 1 first communicates to the changing passengers the
elevator A, B, C to be used. Further, the best connecting elevator D, E, F is also
communicated to the passengers in advance, before arrival at the changeover
floor S4. A statistics unit is also arranged. The statistics unit 5 receives from the

multi-group control 1, already when each changing passenger enters their first



mul ti-group control 1, already when each changi ng passenger enters their
first 1Pl414/Pa 9 destination call, information as to the approximate tine
of arrival|P44A4&4Pat he changeover floor S4. As soon as the exact exiting time
GAZ of the changing passengers on the changeover floor becones known, it is
comuni cated to the statistics unit 5 together with the approximate tinme of
boardi ng AEZ the connecting 5 elevator D, E, F. As soon as the exact tinme of
arrival GAZ of the connecting elevator D, E, F becones known, the

mul ti-group control 1 communicates the exact boarding time GEZ to the
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to enable the corre 15 concl usi ons regardi ng the devel opnent of the future
occupat i one§vatHeDe Fanlgiromes Kaawnt dhednuitizgiauP | Gontiok s cammapnigategnihe s,

two paramepels HAamG tfrﬁgé%‘%?q g{kf&%ﬁéti&fuﬂfé?%ﬂ%ﬁ%ﬁnmg%\%tﬁﬁ%ﬁﬁ& g | oor:

switch the i ncreased on capaci max| num nunber
of passengeas nwintdie a tivregm@nted bcoopaticwstatistid for the cheagedvén flowrpwhickt | on
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difference’in the transportation ca S 'bet ween I'vering an

col | ecti ngredistepsd bygdheupatisticaamitos. Thepositive qrateyativerchanldXARbe MABEA
specifies a nunber of persons. If the occupation statistic 25 najntai_ned by
the statisof @erseng on thaianggoven Heown4 e olimewitenvak i AategmigederThe

statistic regarding the occupation trend complements the information about the
number of passengers on the changeover floor S4, so as to enable the correct
15 conclusions regarding the development of the future occupation of the changeover
floor to be drawn. In the statistics unit 5, two parameters MAXAPE (maximum
number of passengers on the changeover floor: switch the increased
transportation capacity on) and MAXAPA (maximum number of passengers on the
changeover floor: switch the increased transportation capacity off) are used. The
20 two values must be selected individually for each building and changeover floor,
because they depend on the respective architectural solution of the elevator
lobbies, and on the possible difference in the transportation capacities between
the delivering and collecting elevator groups. Each of these two parameters
MAXAPE, MAXAPA specifies a number of persons. If the occupation statistic
25 maintained by the statistics unit 5 reaches a value which follows immediately after
the parameter MAXAPE, and if the momentary occupation trend shows a
corresponding positive gradient, the destination-call contro! parameters of the
collecting elevator group (D, E, F) are automatically adapted by the multi-group
controi 1 in such manner that the maximum transportation capacity of this
30 collecting elevator group is activated. This is also referred to as peak traffic mode.

The transportation capacity of the delivering group is maintained, the building is



the paraneter MAXAPE, and if the nonentary occupation trend shows a
correspondi ng positive gradient, the destination-call control paraneters of
t he colleﬁhuﬁq”géevator group (D, E, F) are automatically adapted by the
multi-group control 1 in such manner that the maxi mumtransportation
capacity of this 30 collecting el evator 9 pup I's activated. This is also
referred to as peak traffic node. The tranhsportation capacity of the
delivering group is maintained, the building is IP1414/Pa 10 optimally
filled, and by exchanging the delivering elevator group A, B, C and
collecting elevator group D, E, F, enptied, and the changeover floor is not
overfil | edoptimaly ft”?gn@;ﬁlgr Pyteehapgingcthe, delveiing elesgtor §rowk dhpPe C @nd ul |

il ' - | | bl . e,
Cor r esponab ARtV En WL K081 o BYRRE, nsE e gl RS n®Y e

case of i npegdilleég overfilling, the maxi mum avail able transportation capacity
for collection can be nmade available. For this purpose, for exanple, the

el evators belonging to the collecting 10 el evator group are preferably sent
to the changeover floor, or the arrival tinme of the collecting elevators is

adapt ed OTEEEt[r%@éﬁé%r{éﬂ'o'n ééﬁéc}’u{yg%’r alfel gp{ Yo igggnpﬁ%e%gtﬂfl Stgtilizéﬁoﬁ%ntﬁmp "

occupation o angeover ramet er val ue

I s reachedmaxirduirhallowableahueiberr ehgeppnst sFukthernird, byheodesidrmintg améS cal |
control paraneters are reset to nornmal values or a normal traffic npde, as a

result of vales eadrghas unerllectibafrinvatesgrep, themaseyofdgwending evestifingci ent
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process by augigtge OF oft fhis pAFPCRP EHY0EAINPIES tRy @&aiv&torg(bdlcﬁhq?hg 46 @hé colléeting

i ncrease in the nunber of persons AP on the changeover floor S4 is plotted
agai nst10t | pievetorearosn ae pieéereblycsendt tooeothangeoyet fipat.i @nthet afrivat tiveaal

the collecting elevators is adapted to the very full arriving, or delivering, elevators.

As soon as occupation of the changeover floor S4 falls, and the parameter vaiue
MAXAPA is reached, and the occupation trend points downward, the destination-
15 call control parameters are reset to normal values or a normal traffic mode, as a
result of which the passenger comfort is set optimally again with sufficient
transportation capacity by the multi-group control 1. The parameter value
MAXAPA typically lies above the value MAXAPE so as to assure a stable control

process by means of the corresponding hysteresis.

20
In Figure 3, the increase in the number of persons AP on the changeover floor S4
is plotted against time t. Based on the calculation of the occupation statistic and
the occupation trend of the respective units 52, 53 in the statistics unit 5, it is
possible to create a leading statistic VAP.

25

By this means, a time-lead ZVVS necessary for prevention of overfilling is created.
As the figure shows, the curve of the leading number of persons (VAP) matches
almost exactly the real number of persons (RAP) with a displacement in time. With

RAPP the curve of the number of persons on the changeover floor with changing



t he occupation trend of the respective units 52, 53 in the statistics unit 5,
it is possible to create a |leading statistic VAP. 25 By this neans, a

time-1 ead |PYYP4rregessary for prevention of overfilling is created. As the
figure shows, the curve of the |eading nunber of persons (VAP) natches

al nost exactly the real nunber of personsjq(RAP) with a displacenent in tine.
Wth RAPP the curve of the nunber of persons on the changeover floor with
changi ng 1 P1414/Pa 11 paraneters according to the invention is shown.

Wt hout the changing paraneters, the nunber of persons would match the curve

RAPOP, and ickly . t . Fill] f the,ch floor. W
the par andAmaiRSREeGtnge dandnSniEToh; o ngnfivep fBRRTIRK G erah@Re "
transport aparathetaracheYn@hbér UhperobhesiduMd rRhRKaIHY cORRURAROPNGhEasES by,

for exanple, fully utilizing the nmaximum allowable nunber of persons for
each el evagweklyoleagy ter an revariigng hef theinghangsover dieor. \Whan MheGpagameter
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MIAGOK is activated.” Wth thi's transportation capacity, nore passengers can
be t r anspomeiinumagliawanie tmeneerant eeveanss fasceachrrieyatarhndgeydminimizing the

d i i on-cal | | i i ned il th f
por sone. onhURer dl RSy LR AEEACIS P lesniRitH Bhotond ' t: Mot gRT efien
MAXAPA,  angkféemRfrfumatomfort rf@rnﬂa%%bﬁaﬁ’érﬁ@f MR daftdhthe change in the

destination-control paranmeters are 15 then reset to nornmal transportation
capacity. @estinatiooemdliwcontraCparametess,t Hree shaxiohuny dranspostatioh ecapadityr with

per songg o, £ 12 SMANFRMY RITAGEX i bctiiial. Wi SIS arbhopacy XYk ! ed.
passengers can be transported away from the changeover floor. These changed
destination-call control parameters are maintained until the number of persons on
the changeover floor falls below the value of the parameter MAXAPA, and the
occupation trend BT is also downward. The destination-control parameters are
15 then reset to normal transportation capacity. Referenced with OCL is the threshold
value for the number of persons on the changeover floor at which the changeover

floor is overfilled.



Patent Clains 1 Method for controlling a zonally operated el evator
instal | atijppsyhgsein on a changeover floor (S4) changing between the zones
(20, Z1) is made possible, and by neans of which with a delivering el evator
group (GR1l; 5 GR2) and a collecting elevaﬁgr group (GR2; GR1) transportation
to and fromthe changeover floor (S4) is realized, and by means of which a
trip destination is entered via a destination- caII control system by each
passenger to be transported, characterized in that 10 the delivering el evator
group (GR1l; GR2) and the collecting elevator group (GR2; GRl) are conbined
into a nulti-group which is controlled by a multi- group control (1), and in

that the nunber of passengers who el evator group (GR1, GR2) on
t he changeover floor ($4) is deter\rﬁ%ﬁdeeﬁﬂmgmg mul ti-group control (1) using

the trip destinations entered, and in that 15 the el evator groups (GRl, GR2)
are controlled by the multi-group control (1) depending on the nunber of
passengers changing. 2. Method according to Caiml, characterized in that

20 by meang of M'é%cﬂ@"fér‘ cdHtRﬁ'l dch%hgily 6&%vaté@%l&%ﬁérqﬁéta@bﬁaﬁﬁfmerérﬁ oBa O of

an elevator group (GRl) dependi trip destination I's conmunicated to

t he passengers, cramugetm@rdtmon 084 ) mmrmng; bagNeétevw oondDZ(E,Z1H)is otedehe
changeover roor

Vet nod.accor di nBOTEP: & ¥ 3 MEGRA AU 1A & RETRAIOg ERaRR S oM (RET
Connest ng_ el evat of rbas Tel T aRss BRI AN *%Prﬁr’%‘?'}'oai*%%ﬁ% 13
from the changeover floor (S4) is reahzed and by means of which a trip
destination is entered via a destination-call control system by each
passenger to be transported,
characterized in that
10 the delivering elevator group (GR1; GR2) and the collecting elevator group
(GRZ2; GR1) are combined into a multi-group which is controlled by a multi-
group control (1), and in that the number of passengers who wili change
elevator group (GR1, GR2) on the changeover floor (S4) is determined by
the multi-group control (1) using the trip destinations entered, and in that
15 the elevator groups (GR1, GR2) are controlled by the multi-group control

(1) depending on the number of passengers changing.

2. Method according to Claim 1,
characterized in that
20 by means of the mulii-group control (1), the optimal elevator (A, B, C) of an
elevator group (GR1) depending on the trip destination is communicated to
the passengers, and the optimal connecting elevator (D, E, F) on the

changeover floor (§4) is communicated to the changing passengers.

25 3. Method according to Claim 1,
characterized in that
by means of the multi-group control (1) the number of passengers who will

not use any connecting elevator group (GR1, GR2) is determined, and this



nunber together with the nunber of changing passengers is fed to a
statistics;pu{4/65) . 4. Method according to Caim3, 5 characterized in that
after a destination-call is entered, the approximte exiting tinme (AAZ) on
the changeover floor (S4) is transmtted. 0 the statistics unit (5). 5.

Met hod according to Caim4, 10 characterized in that the exact exiting tine
(GAZ) of the passengers on the changeover floor (S$S4), and the approxinate
time of boarding (AEZ) the connecting elevator, are transmtted to the
statistics unit. 15 6. Method according to Claim1, characterized in that as
soon as the exactungrdogethiesariti thg (WEEZEr ohehawingoesagnetievated 19 @  known,
the multi-group control 1g}l)6 transmts this exact tine of boarding the
connecting el evaAHSES Y¥e 4t ati stics unit (5). 20 7. Method according to
Clains 3 to 6, characterized in that in the statistics unit (5) fromthe
determ ned tinmes the nunber of passengers on the changeover floor ($S4) at
any tinme ig detgnrm i ; according to Clains 3to 6 and 7;
characteri ﬁ'ed iﬁ‘”%‘%@d‘%%é)?@{‘gtt?%'@ﬁ%nit (5) determnes fromthe exact tines
of boardi ng and cH¥btidreeti frefatnunber of persons on the changeover fl oor
(RAP), and from 30 the approxinmate tines of boarding and exiting a | eading
nunber of per sortarRlddstinRdion-call is entered, the approximate exiting time (AAZ) on the

changeover floor (84) is transmitted to the statistics unit (5).

5. Method according to Claim 4,
10 characterized in that
the exact exiting time (GAZ) of the passengers on the changeover floor
(S4), and the approximate time of boarding (AEZ) the connecting elevator,

are transmitted to the statistics unit.

15 6. Method according to Claim 1,
characterized in that
as soon as the exact time of boarding (GEZ) the connecting elevator is
known, the multi-group controf (1) transmits this exact time of boarding the

connecting elevator to the statistics unit (5).

20
7. Method according to Claims 3 to 6,
characterized in that
in the statislics unit (5) from the determined times the number of
passengers on the changeover floor (S4) at any time is determined.
25

8. Method according to Claims 3 1o 6 and 7,
characterized in that
the statistics unit (5) determines from the exact times of boarding and
exiting a real number of persons on the changeover floor (RAP), and from

30 the approximate times of boarding and exiting a leading number of persons



14 on the changeover floor (VAP). 9. Method according to Caim1l
characterigegiypothat 5 the building paraneters (GPAR) are fed to the

mul ti-group control (1). 10. Method according to Claim1, characterized in
that should a paraneter (MAXAPE) he excequd, this being exceeded is 10
transmtted to the nulti-group control (1) 'and the transportation capacity of
the collecting elevator group is adjusted by changi ng the destination-call
control paraneters for the collecting elevator group. 11. Method according to
Claim 10, 15 characterized in that should the paraneter (MAXAPE) be exceeded
and the occupat borihe céadgenesellerge4ii)i ve gradi ent, the transportation
capacity of the collecting elevator group is adjusted by changing the
destination-call control paraneters for the collecting elevator group, and a
maxi mum transportati on 20 capacity with reduced confort (MIAGOK) is set for
the coll ecting Meadbad @ccoghagipe C13m Met hod according to Caim 1,
characterized inhgq%%,%ﬁ shogldta paraneter (MAXAPA) be fallen bel ow and the
occupati on trend ( 1ﬁ,zﬁgﬁf Q@ negative, the destination-call control

paranmetgrs are {HBONEHqRrameesaRGHARNSROfWAbI tAB rﬁ@llﬂzgfioh}é cntd) pprnal
confort (MIAGK). 13. thod according to ainms 11 and 12, 30 characterized

in that |P1414/Pa 15

10.  Method according to Claim 1,
characterized in that
should a parameter (MAXAPE) be exceeded, this being exceeded is
10 fransmitted to the multi-group control (1) and the transportation capacity of
the collecting elevator group is adjusted by changing the destination-call

control parameters for the collecting elevator group.

lI.  Method according to Claim 10,
15 characterized in that
should the parameter (MAXAPE) be exceeded and the occupation trend
have a positive gradient, the transportation capacity of the collecting
elevator group is adjusted by changing the destination-call control
parameters for the collecting elevator group, and a maximum transportation

20 capacity with reduced comfort (MTAGOK) is set for the collecting elevator
group.

12. Method according to Claim 1,
characterized in that
25 should a parameter (MAXAPA) be fallen below and the occupation trend
(VAP, RAP) be negative, the destination-call control parameters are

changed to a nonmal transportation capacity with normal comfort (MTAGK).

13, Method according to Claims 11 and 12,

30 characterized in that



the value of the paranmeter MAXAPE is snaller than the value of the paraneter
MAXAPA. 1@,14ﬁgtﬁ$d according to Clains 11, 12, and 13 5 characterized in
that the para {e s MAXAPA and MAXAPE are adjustable. 15. Elevator
installation for zonal operation in buildipgs with several elevators (A B,
C, D, E, F) wherein each el evator contai nd%at |east one destination- 10 call
i nput device (ZEG for recording the destination of a passenger, each

el evator is assigned to an elevator group (GRl; GR2), the building is

di vided into zones (Z0, Z1), and arranged between the zones is a changeover
floor (S4) for tlangusgpihbt weeanehe AV AtOIS gnolipsthGGRhe vaG@R i thb
characterized in that a nulti-group control (1) for controlling a delivering
el evator group perVeteiddAdAcd | ecting el evator group (GR2) is arranged, and
the nmulti-group control (1) is provided to calculate fromthe
trip-destination entries of the passengers in the delivering elevator group
(GR1) and the passengers ipn 20 the col%ecti ng, eJ evator group (GR2) the nunber
of passengéfs ofthed acrafyeeve /3 Mot ’(?A)E}”daﬁéi t hat the destination-call

cont r ol zpar anet : : ed dependi ng on the nunber of passengers on
t he chaﬁgeover %bﬁé%%(%%.'?g@%%& Devi ce according to Caim 15,

characterized ithé batarhberallAXAFrosd MXXABE 4ré)adjsstapii.gned to a statistics
unit (5) to which the paraneters determned by the nmulti-group control can
he fed, and the statistics unit is provided for calcul ating the nunber of
persons on the 30 changeover floor and the occupation trend on the changeover
fl oor (VAP]5.  Elevator installation for zona! operation in buildings with several elevators

(A, B, C, D, E, F) wherein each elevator contains at least one destination-

10 call input device (ZEG) for recording the destination of a passenger, each
elevator is assigned to an elevator group (GR1; GR2), the building is
divided into zones (Z0, Z1), and arranged between the zones is a

changeover floor (S4) for changing between the elevator groups (GR1;
GR2),
15 characterized in that
a multi-group contro! (1) for controlling a delivering elevator group (GR1)
and a collecting elevator group (GR2) is arranged, and the multi-group
control (1) is provided to calculate from the trip-destination entries of the
passengers in the delivering elevator group (GR1) and the passengers in
20 the collecting elevator group {GR2) the number of passengers on the
changeover floor (S4), and that the destination-call control parameters can

be changed depending on the number of passengers on the changeover
floor (S4).

25 16.  Device according to Claim 15,
characterized in that
the muiti-group control (1) is assigned to a statistics unit (5) to which the
parameters determined by the multi-group control can be fed, and the
statistics unit is provided for calculating the number of persons on the

30 changeover floor and the occupation trend on the changeover floor (VAP,



