WO 03/101874 1 PCT/FI 03/004 16 METHOD FOR CONTROLLI NG THE ELEVATORS I N AN
ELEVATOR BANK The present invention relates to a nethod as defined 5 in

the pregghbgo@hs claiml for controlling the eleva- tors gt/ flgyat or
bank. Prior art is described in patent application US 5183981 (B66B 1/20),

whi ch di scl oses a systemfor 10 chanpeling an el evator group in up-peak
conditions by optimzing the service to floors having a high traffic
intensity, by grouping the various floors of the building_into sectors. In
the arrand@FERD J&QRr | RHLEe TPEciBLEVATET 5Ngﬂ¥%nEgF¥9393r car in
the el evaghfrtor group is assigned to serve a sector conprising certain
floors in the building. In this arrangenent, the nunber of passengers
arriving at floors above each entrance |obby floor is known. 20 In

el evat or chnol o t he above-described divisio 0 bui_l-dj into

servi ce sé@?b@??ég%%lFBHeﬁgﬁpﬁgFe %HgﬁM%%,adg§$¥ﬁ% i%% ?ﬁk gggre

gener a$ | y iknakre ipreatflslat of téehmollodicrascemtrgetliftgokcheaklevanhi ch nmeans

that a pa g Nt an elevator gives 25 his/her target floor
. %%‘g‘r%e%o‘égxyteg%gﬁtt%xe Ui .

al ready i eparture when issuing a call for an elevator. In
addition, the above-described prior-art conven- tional zoning is based on

the use ofpraidi naft cald 3fedutiwas. ihe gonento hppsecuedohy uBe el evators
has to be_sha o] gispl y | aced, above, t door openi ngs of. _the
elevator559ﬁ3?%g eRg onrgﬁgﬂﬁ: f@?l@Qa TFH T hat t%%gggﬁoFﬁﬁtion on the
di splay akbeensldingerarel elevator sapspe.ig uhatealhecehdibionsi hyquestion
serves 35oLk900i% inb? vhe M WS 1L S008TARY1 AT & RILY teakee currently
pernanentP al'rocare o certarn elevators

intensity, by grouping the wvarious floors of the

building into sectors. In the arrangement described in

the specification, a given elevator car in the eleva-

15 tor group i1s assigned to serve a sector comprising
certain floors in the building. In this arrangement,
the number of passengers arriving at f£loors above each

entrance lobby floor is known.

20 In elevator technology, the above-described division
of a building into service sectors is called =zoning.
Likewise, destination calls are generally known in
elevator technology as target floor calls, which means
that a passenger wanting to enter an elevator gives

25 his/her target floor already iﬁ the lobby of departure
when issuing a call for an elevator.

In addition, the above-described prior-art conven-
tional zoning is based on the use of ordinary call
30 buttons. The zone to be served by the elevators has to
be shown on displays placed above the door openings of
the elevators in the elevator bank, for example so
that the information onn the display above a given ele-
vator says e.g. that the elevator in gquestion serves
35 floors 12 - 16, which are regarded as a service zone

currently permanently allocated to certain elevators



WO 03/101874 2 PCT/ FI 03/00416 in the el evator group. Because the sane
etevator in this case may shortly be reallocated to serve a dif- ferent

zone, tH® éroggation displayed often changes in the | opByrthofpgarture. 5
A probl em encountered in prior-art inplenentations is the fact that the

i nformati on shown on the displays abpve the el evators changes very often,
which, in the case of large el evator banks, nmakes it difficult or 10 even

i npossible to follow this information displaﬁgd, with the result that a
passenger itht R8I MR ERE FHOUR-e\BRGHISE | FhFotSHMR e 8L8VAEY e hbl e to

catghdor g&rgﬂ? éager &rgﬁ;t @L@y?llprb%nci?aﬁim/dwte@i ev@t eeﬂreuraneﬂtifﬁ re-

tarded an el ayed substantial ly. ,The principal pr e or-art

sol uti ons ¥ ¥Hat Z°Pfe n eﬁngPrﬂégPPHafﬁﬁﬁﬁﬁi%ﬁ Egﬁﬁgzﬁ%éﬁgéé passen-
gers w-thoifi tZonihephy dBrdepambued.i ncreases the traveling time and
reduce?’ the transportation capacity 20 of the elevators. The object of the
invention is to reduce the nunber of elevator-specific destination calls -
and st oppayesranteno esicomintgtzed hin dpahbackst e ABPHFIENER H1PTthet ®bove 25

ment i oned tﬂ{é Ok aBL! - cildl PLEE Sent&iBr 1 ddhe sABlROh:Of thle diwendyon for con-
e e

trolling t evators 1 n an elevator bank is_charac- 'tﬁlrel zed what is
di scl osed abP¥hetBRaLAEVELLESt i CHIEPDHAFITO CEFERm Y1 fdht'tiR®s of sone
preferred @ee bodi MBS aee cdisTelrogethld, t hekeubcl @i M. £Byvapplyt ng t he

met hod jof 10, | INSOLLOM S LOERRY ACYAILANER-A1 SORALSILYEAN prior art
with the result that a passenger intending to use an
elevator will not necessarily be able to catch or find
the right elevator and his/her elevator journey is re-
tarded and delayed substantially.
15

The principal problem in prior-art solutions is that
the number of destination floor calls given by passen-
gers without zoning is large, which increases the
traveling time and reduces the transportation capacity

20 of the elevators.

The object of the invention is to reduce the number of
elevator-specific destination calls and stoppages and
to eliminate the drawbacks encountered in the above-

-

25 mentioned prior art.

In precise terms, the method of the invention for con-
trolling the elevators in an elevator bank is charac-
terized by what is disclosed in the characterization
30 part of claim 1. The features of some preferred em-

bodiments are disclosed in the subclaims.

By applying the method of the invention, significant
advantages as compared with prior art are achieved.

35
According to the method of the invention for control-

ling the elevators in an elevator bank, passengers us-




According to the nethod of the invention for control- ling the elevators in
an el evator bank, passengers us WO 03/101874 3 PCT/ FI 03/00416 ing the

el evat ox éhpon@ty know at all that zoning is inplenmentedpdpriehBoli | di NG,
because the passengers are told imediately which elevator 1s going to

serve them In addition, a significapnt advantage as conpared 5 with the
exi sting and known prior art is that no ex- pensive separate

el evator-specific displays showing information about service sectors
conpri si ngr ¥ f f8Lerlevalrs A 1 bkeedi A§ &rlel nkldled ZoR 8% +F evat or

| obby, ﬁuchTﬁié:ﬂéﬁuédbei;rn?;cﬁddiEA&;?I@H%@], d'rJd;efda@slet ﬁﬁéh_ﬁe{b%étgg@ﬁisengers
using the el evators.to fall ow. ur.t her advant age achi eve t he present
i nvention 2¥% ?ﬁgfl ilm%ét@ﬁé’blv\g%lq}heet‘;s‘éa%‘?re%grgoﬁﬁggézoel% €t or
groups. Thehemvenhi addiakes,i & pdssiiilieant usaataltfe aevatmpagEdup
conprisin - .16 _Qfr. re e a el tors | so_pe | ocated
in dif erg‘ﬁjfl;‘%fl pg?ébieg%l.é%ﬁ% rr%g%t %ﬁ%%%d?-alg%% ggea%%h?éevggg%y ohe(_a}gresent

i nven- 20 péRive thepardeszonkevamrssperifihe dieamtars ishewmlird evat or

group are gypaihedl by §H809ed2040edisae tle s Imrieuald IdEf&Aapportation
need. Therefore, the in- vention provides the advantage that zoning

expressly t19¥Feadds the tPahsPorPatdth GGG yini nthesifiRYGHE 25 of
heavy i ncomisigl | r atibhc'di sivleivierbsigni d8a6a0i oadvant g€ rdchilevetbby t he
presen iq{/gntisgn Ii;Ln conﬁ/enxtli o] 13 zoni ng gf Ehefgifg‘gt ors in an elevator
pi xel érou PP Bu Y o ng" T Y hat<i T mhkes 307t "possi bl e to know at an

early stage the destinations of the passengers entering the elevator from

each 11 0ot. £Ther el OLe AR BleLUALOI IPody t Bnbe Rlkeea! ethddhfdors or

zones voi d of lg)assengers romwhere no

is that 1t alse enables the use of extra large eleva-
tor groups. The invention makes it possible to use an
15 elevator group comprising 12 - 16 or more elevators.
The elevators may also be located in different lob-

bies.

An important advantage achieved by the present inven-
20 tion is that the zone limits for the elevators in an
elevator group are dymamically changed according to
the prevailing transportation need. Therefore, the in-
vention provides the advantage that zoning expressly
increases the transportation céﬁacity "in a situation

-

25 of heavy incoming traffic”.

‘Another significant advantage achieved by the present
invention in conventional zoning of the elevators in
an elevator pixel group in a bullding is that it makes
30 it possible to know at an early stage the destinations
of the passengers entering the elevator £from each
floor. Therefore, no elevators need to be allocated to
floors or zones void of passengers from where no des-
tination f£loor calls have been issued. Thus, the
35 tramsportation capacity of the elevator group can be
more efficiently allocated according to the actual

transportation need currently prevailing on different



tination floor calls have been issued. Thus, the 35 transportation capacity
of the elevator group can be nore efficiently allocated according to the
actual wh'edngeitation need currently prevailing on diffrrenosne3/ 101874
PCT/ FI 03/ 00416 4 floors of the building to zones where a peak traffic
situation prevails and/or destinationdafloor calls have been issued. 5
Furthernore, the present invention can be advanta- geously used to increase

the transportati on capacity..qf the elevators while signifj reduci ng
the 11 o bELHarE e 1S pbiaftars Saci AR Ao B B afoRodl HEDRbhYed w Lh

conventi ongitzabiog preaaitee sekiPvat destlrgitdum Siowyr destlsabava calls. On
t he ot her hand RaszgSenger wai ting tinmes becone |longer in the case of an

enbodlnentb%?ntﬁe present invention. The present invention concerns a
met hod for control- 15 ling the elevators in an elevator bank in a building

di vi deg i gﬁ;}%ﬁﬂéfﬁofgnprtﬁé ngpfﬂegadg a'lh%n% dd 09Es  ¥ba A4PaRERSS wher eby

destinati oor (s are i's- sued he eIevators by neans, of
desti nat i oBePPBEY YERT F‘ﬁpd—ﬁl‘:&@\ﬂst?estl?% EREISTORF 3G Fe psfRAF£t%nd the 20

Cﬁl I sI are QfStEh@Ut@ﬂevﬂtclﬁme\lfﬂl@@ﬂzglghj;fﬂé%tl?ﬁnﬂédubﬂn%hEthQI | di ng by
t he el evat or U ntro stem ccordal e advant ageous
enbodi meat CHVE Lbho Lo $hvBREEERI S e e 5PE . SRR ote e Lo be
served arecdiwaded d&ﬂﬂm1c@¢¢gnu1mﬁah zhelaforesasd 2 ee| evavratogr oup
contrgl, SYT&‘{-&%'HE%Q“ g&%%%'tngtﬁ%e%augar %n%ﬂ$%%¥g$%&@f Lgvators and

the zone | acc I 'ng raf orecasts an e need or trans-
port ati on. SSRORAE cHRAitAGR o et chadoBRbgngem decbhai f§5o theRn-

vention, igmbbeinéeresai gnel grakehtJiRVENEOBHIL 0l sys- tem the zone limts
of the zones are divided dynam -
The present invention concerns a method for control-
15 ling the elevators in an elevator bank in a building
divided into zones comprising a plurality of £loors
via a process whereby destination floor calls are is-
sued to the elevators by means of destination floor
call input deviceg in the lobby of departure and the
20 calls are distributed internally among different zones
in the building by the elevator group control system.
According to the most advantageous embodiment of the
present invention, the elevators and the floors to be
served are divided dynamicallir within the aforesaid
25 elevator group control systerr into aforesald =zones,
varying the numbers of elevators and the zone limits
according to traffic forecasts and the need for trans-

portation.

30 According to a second embodiment according to the in-
vention, in the aforesaid elevator group control sys-
tem, the zone limitsg of the zones are divided dynami-
cally into standard floors according to the prevailing
traffic. Thus, the zone limits of the zones comprising

35 elevators of the elevator group are unchanged regard-
less of the transportation need. The maximum number of



cally into standard floors according to the prevailing traffic. Thus, the
zone limts of the zones conprising 35 elevators of the elevator group are
unchang@d ¢:a@@7¢- | ess of the transportation need. The ngyg/psndygber of WO
03/ 101874 PCT/ FI 03/00416 5 zones is equal to the nunber of elevators in the
group. According to a further enbodinmgnt, in the aforesaid 5 elevator
group control system elevators are allocated dynam cally between
different zaones. According to a further. enbodine n elevator_arriv- ing
at a | obby Zs"éjre\?elehee%ﬁg t Hat PBWQ?ﬁedOton%{ﬁﬁaa%%?S withoGfSser vi ce
and/ or whereaupe nunber of passen- gers waiting in the zone is |argest.

I nformation re- garding the nunber of passengers waiting in each zone 1is
obt ai ned from destination control. 15 in addition, according to the present
i nventi on, AgFerddnonoke & efurbher| ertedizientesaild cthwarbprgeedd are

preferably 1806 the /I tWh10Fo IMOEEs ZORESe | B4 BErsakoreaa d-hvikdi ng

according to the transportation, kK need. 20 Further according to the

i nventi on, SYRETIFrdre DataRen CdifL suenith&®Ssr-esai d el evat or group
allocated to a zone other than the zone conprising the entrance | obby
floor are t.0_serve the entrance.l abby floor in. 25 addition to their
own zone ag%g"(rggfiﬁlgl t & He ?Pgﬁéﬁﬁr?HPE%IB%HEéeQa%nﬁl?Y%%’f c®fbrécasts. In
addition, acgoedi ag ltobly faetiwy Brbothmenthat hhe remsénedohpngre or nore
el evatgys b8t g tabekesaldrRle 3 Mt Q{I}&?@%é' ﬁ%@%&f%‘f%égé@ e ot her

than the zone conprising a sky lobby floor are u to sefve the sky
| obby fl 0oPSFR AGditi¥h 1B (HE 2B £9nd2&ee6tdi nERPfornd Heon r Bsport ati on

need and t gakBiagl atRCasifber of passengers waiting in each zone
is obtained from destination control.

15 In addition, according to the present invention, one
or more elevators in the aforesaid elevator group are
preferably used to serve two or more zones in the
aforesaid building according to the transportation
need.

20 .

Further according to the invention, one or more eleva-
tors in the aforesaid elevator group allocated to a
zone other than the zone comprising the entrance lobby
floor are used to serve the entrance lobby floor in

25 addition to their own zone according to the transpor-

tation need and traffic forecasts.

In addition, according to a further embodiment of the
invention, one or more elevators in the aforesaid ele-

30 wvator group allocated to a 2zone other than the zone
comprising a sky lobby floor are used to serve the sky
lobby floor in addition to their own zone according to
the transportation need and traffic forecasts.

- 35  Further according to an embodiment, in the aforesaid
elevator group, using a destination f£loor call input
device, the group elevator control system provides im-



35 Further according to an enbodinent, in the aforesaid elevator group,
using a destination floor call input device, the group el evator control
syst emwph@ghesds i m WO 03/ 101874 PCT/ F103100416 6 nedi at epdmf0s/0@milté on as to
whi ch one of the elevators in the elevator group has been allocated to the
pas- senger. 5 Further according to ab enbodi ment, the elevators in the

af oresaid el evator group are allocated to differ- ent zones in such manner
that the n |n5|d evator gr a | ocated to
cach zone UAREE ETAIAGTD the it AMEHET L SPFO Tase | 5 LBRERB 50 Tone. I n
addi tion, avcdim nglevabdr egbotdndits dbeehealldventet diy the paber of zone
limts varkgssdwnam cally ac- cording to the transportation need and the
transport a- g tion capacity of the aforesaid el evator group. Further
according to an enbodinment, in the elevator group control system dynanmc
zoningsgs ag&ithakedad&&fulﬁdwt@soIaaﬁEez%oaiﬁéﬁt9 \Mhbhiéuéxk@t@wvahor gr Oup
ex 20 ceedg %ﬁfen Ilq%t valwa?lndicatin ak t.r f£ d %uatlon
addi ti on, SPEoPdHEHT%hE et °BP qﬁ 0 IEFER ~Zzone |s
only servednby zelhesatior ssiaeh t hen2brek@aat o:rhegrmmpbémafbf haﬂzevlaﬁenrsact ual l'y
al | ocat ed [ e t h o] In

addi tion, %§c§% A %ﬂggéﬁﬁﬁéﬁ%'§$:¥4a é#%ég}%géﬁégélgé 85 |gg%835|ble
that diffeventesl e@%@@f@lﬂlm the B]@eelté\@@tsmorg?&ﬁ}@mav@eéeéﬁl akpebated to
ei t her gone;@pe . two or nore zones or to all zones in the building.

Li kewi se, according to the invention, an enbodinent is possible in which
one or nore of the elevators in the elevator group can be allocated to
serve all zanesldi35on, according to an embodiment of the inven-

tion, the number of zone limits wvaries dynamically ac-
cording to the transportation need and the transporta-

15 tion capacity of the aforesaid elevator group.

T

Further according to an embodiment, in the elevator
group control system, dynamic zoning is activated when
the wvolume of traffic within the elevator group ex-
20 ceeds a given limit walue indicating a peak traffic

situation.

In addition, according to an embodiment of the inven-
tion, a given zone is only served by elevators in the

25 elevator group that have been actually allocated to
the one zone in question or to several other =zones.

In addition, according to an embodiment of the inven-
tion, it is possible that different elevators in the
30 elevator group have been allocated to either one ox
two or more zones or to all zones in the building.
Likewise, according to the invention, an embodiment is
possible in which one or more of the elevators in the
elevator group can be allocated to serve all zones.
35 '
In the following, the invention will be described in
detail by referring to the attached drawings, wherein



11 In the followng, the invention will be described in detail by
referring to the attached draw ngs, wherein WO 03/101874 PCT/ FI 03/00416 7

Fig. 1 QiRnaiissa conparison of the effects of differ- egdygRRhigs et hods
on passenger waiting times and transportation capacity in an elevator

group, 5 Fig. 2a illustrates the nostypreferable dynam c zoning under the
el evator group control system Fig. 2b presents an enbodi nent of the

invention for 10 serving the entrance |obby floor when the zone is served
by nore than one elevators Fig. 2c presents an enbodi nent of the invention

for servipgga aképﬁ@&mg‘ Iaoafon\ﬁs&rhgche EONehé Sesesyes bF diBreere than one
el evators, Fig. 2 V|suaﬁ%$ an enbodi nent of th% Jdnvention in__which al

the el evat 6F% | AOP#E%0r™ Sorfd¥s RPIHERIY eVALE-CGr otpTESr vERExcl usi vel y
a given congestedrt2lizaneapkicdty?énples elissraanregodipnent of the invention
in which a zone is served by elevators allocated to one or nore other
zones, 25 Fig. 2f presents an enbodinent of the invention com prising a
zone whi chFibn &adiilestrateshetbeevasss orafetadat eynanihi BorsRe, is al so

served by gheud! oty Alrevhdedt 8ol BUiR20MEBLLA) Fig. 1 presents a

conmparison of the effects of differ- ent zoning net hods on passenger
waiting tinmes and transportation capacity in an el evator group when el e-
vator groupigontael piekkads appl gnbedieehni qesthé Invdidifierentorypes are

used. ]_IOrl tQ'e?cvg.lngrurghet heentcl:ra%uéoe lokby floor when the =zone is

served by more than one elevators

Fig. 2c¢ presents an embodiment of the invention for
serving a sky lobby floor when the zone is served by

15 more than one elevators,

Fig. 2d visualizes an embodiment of the invention in
which all the elevators in two or more zones in the
elevator group serve exclusively a given congested

20 zZone,

Fig. 2e presents an embodiment of the invention in
which a =zone is served by elevators allocated to one
or more other zones, -

25 -
Fig. 2f presents an embodiment of the invention com-
prising a zone which, in addition to the elevators al-
located to this zone, is also served by elevators al-
located to other zones.

30
Fig. 1 presents a comparison of the effects of differ-
ent zoning methods on passenger wailting times and
transportation capacity in an elevator group when ele-
vator group control methods applying technigques of

35 different types are used. In this figure, the group
control methods considered are elevator group control
based on normal destination £loor call input, dual-



control nethods considered are el evator group control based on nor nal
destination floor call input, dual W 031101874 PCT/F103/00.416 8 zone

el evat ofyisPgps7gont rol and el evator group control basedp@fyrfh¥@d¥sC zONi ng,
which is applied in the pre- sent invention. The aforesaid figure describes

the av- erage waiting time as a functgon of traffic intensity 5 in the
el evator group in the case of the aforesaid three group control nethods
for controlling the eleva- tors in an el evator bank. The nunber shown

besi de t heZORfr §&SVEtar pEFPER §§8 O r S FIRY AT FBER I2FLPL- ness of

the el evatggsedOohir @nEing.c hdﬁlﬁgvlwﬁuéﬁemstB@bl@hdﬂﬂhﬂﬁﬁégpz@ﬂing i's
used as the ekevator group gontrol %G&, an an- ta e s achi eved when
hae o'

the traffi e ht HEFEYTPH -t EF&V?F&? qﬁu:%ﬁﬁg |C|eﬁ?Yy hi gh as -
conpar ed 15ragéhwalg1ngnt&hﬁwaﬂnragfunptmontDﬁlhnaﬂﬁxttmmtmhﬁwtynornal

dest i nat  on, T1oQr gabltBpUte: 0, (86 GUNET calandhe WhBG 2afbialsgpge ol evat o

group control e average walt %{tlﬂE I ncr eases when the
traffic |nthng¢tgrpéncﬁé§trﬁé miefabo def ﬁQﬁﬂﬂﬂﬂﬁﬁQ% igw 2P apheYRy of the

control nethpd apd Hhe deaR:: Abadk! |Th89§§mBErt hecedl wwaedsti88 percent.
The capacity limt 1is reached at a S|gn|f|can$ g arller%gtf lthan in
t

the el evatBrrgRolif BoREFEPINEERISIELSED RS CHRT Tloor call

i nput or dysesi 6fzohengleddtbig. 2a illustrates dynam c zoning according to
the invention, which is inplenented in the group control of the elevator
group en different floors in the building are divided into zones. In the
si tuati on Prem3Bigentedti ganhibe fdegpur &hathevhere Rl ¢ nZeme@| v at or

group have,bggn di viyledei 870t 8- MY AMIDES] Ofethod, an advan-

tage is achieved when the traffic intensity in the
elevator group becomes sufficiently high as compared

15 with’e.g. an elevator group control method based on
normal destination floor call input. On the other
hand, when a dual-zone elevator group control method
is used, the average waiting time increases when the
traffic intensity reaches the limit of transportation

20 capacity of the control method and the degree of full-
negs of the car exceeds 80 percent. The capacity limit
is reached at a significantly earlier stage than in
the elevator groupr control methods based on normal
destination floor call input or dynamic zoning.

25 -
Fig. 2a illustrates dynamic =zoning according to the
invention, which is implemented in the group control
of the elevator group when different floors in the
building are divided into zones. In the situation pre-

30 sented in this figure, the elevators in the elevator
group have been divided into a maximum number of
zones. The transportation capacity of the elevator
group is now at a maximum, assuming that there 1is
traffic to all =zones.

35
Fig. 2b presents an embodiment of the invention in

which one or more elevators of the aforesaid elevator



zones. The transportation capacity of the elevator group is now at a
maxi mum assumng that there is traffic to all zones. 35 Fig. 2b presents

an enbogid®iderPl the invention in which one or nore el eyafRfeSeffist he
aforesai d el evator WO 03/101874 9 PCT/ F103/00416 group that "have been

all ocated to a zone other than the zaene conprising the entrance | obby
floor are used to serve the entrance Iobby floor in addition to their own
5 lower. than_ in the case

zone. The trans ort n aC|ty now what
o E o 5adHNR (A iRy Beeea L PEAtRe S, §one SHRS TGS vhon
peopl e arethyrzonampamprimimgjnhe entifanicke loki nfsoohearpeagkd are

eaving worky, OB G 2GALESEN S A, GnPOALIENL ghi Deofnyention in  whi ch

one or nore elevators in Bvator Cgroup 4l Focated to a zone
ot her thanowe zoove cDrpr tyxanppgriaskynl ceppctiltyori eareousedmevhaér ve t he

sky |obby ifRer Eﬂhr@tht'ﬂE‘et%ats'ée'éfo‘ﬁ@gzor‘?a aceprding t gatRe 515

transportation need. Fig d visual i zes an enbodi ment of the present I nven-
tion in théWeélFrﬁhéhﬁﬁﬁﬁﬁ(ﬁf91rﬁﬁwbh%rm%%@%nﬁ%negenlEePEéeeﬁéﬁator group

serve excl ughdeliyigd =3 WHeZON§oBE of tihe tid | &-&ei Mer $hanVeewphiegh
transportatiaon.need redicted by traffic forecasts prevails. The el evators
are al |l ocaf&§ &fBNg™ ngPekent zones according to the transportation need
so that the Iargest nunber of ele- vators are allocated to serve the nost

congesied #age 2 C-tllned LA AlmGoRMRall 8eaceaLdling dg ddie Lavent|on

that the zoné |limt e nost congested zon varies dynam cal |y
accor di ng W8ifhHe BEarf¥pIrPEEi BASVAESHSsE Tt Hate tHEoredr b apderatrent | y nost

congested group allocated to a zone other than the zone compris-
ing a sky lobby floor are used to serve the sky lobby
floor in addition to their own zone according to the

15 transportation need.

Fig. 2d visualizes an embodiment of the present inven-
tion in which all the elevators in two or more zones
in the elevator group serve exclusively a given zone
20 of the building where a wvery high transportation need
predicted by traffic forecasts prevails. The elevators
are allocated among different zones according to the
transportation need so that the largest number of ele-
vators are allocated to serve the most congested zone
25 CH__,.
that the zone limit r of the most congested zone CH_,

It is also possible according to the invention

varies dynmamically according to the transportation
need so that the aforesaid currently most congested
zone CH_,, comprises a different number of floors in
30 the building in different situations. In addition, the
number of zone limits r may vary dynamically according
to transportation need so that the number of zones is
sometimes increased and sometimes reduced. In addi-
tion, according to the present invention, it is possi-
35 Dble that the building comprising the elevator group
has two or more most congested zones CH__,. By applying -
an overlapping zoning method as illustrated imn this



zone CH,,.., conprises a different nunber of floors in 30 the building in
different situations. In addition, the nunber of zone limts r may vary

dynam oglblogiia@eprding to transportation need so that themegHer1of zones
i.s sonetinmes increased and sonetines reduced. In addi- tion, according to

the present invention, it is possi 351ble that the building conprising the
el evator group has two or nore nost congested zones CHI &. By applying,

an overl appi.ng_zoning method as il l.ustrated in_ this W 03/101874

BT/ Fi 031 DOARRTE 1 QU BT Don T 50 0e] T P8  nahage "B00K RERTy peak
traffic sithratfifdes Sitwhtffarentn adntterdiiy. z@eepr esent s an enbodi ment of
the present inven- 5 tion which includes a zone that, in addition to the

el evators allocated to that zone, is_also served by elevators allocated to
ot her zone§i9AccH? dPH§SESLEhicn embediment, othithafpBresany Z&wen-which is

served Hy tgloevapef Shmdindld ogatedat axidher 120RRR1 Hitrd! 868 Hheserved by
el evators of the el eva&iécgrgap all ocated exclusively to thi one. In °

ot her wor d€1eVREOFHng §8fvd® byRabt F¥%vatBr & t AeT Efevalor group
that have dieentexd uslietytead | acabeticlo AdieezonBetsrdies- thi ahiand by

el evators l; | o dt ther. 15 zones .accordi_ng atfic
forecasts %%%}%tﬁﬁ'%g?drtgéﬂagi oangonéee%ldTthnfaypew%Jf zoﬁigngs‘(g:fg‘ﬁé%eﬁogsed e.g.
in in- terefleyatomsaf Mpénily aatloagheedf fice dydidrdi ngnesi 9.12f agisesent s an

extensi@n Qbrbel B¢ dibWMHEE aor20 1l VERLRRS Aol ARG tsgserved by
several eleva_tors i.n an el evator group which have actually been al -
| ocat ed t o SFREUSEVitde Tt Hetl & FRS i Nt hetBEF| WPAES - | Rh1EhZeTEadE, the

current traesped dbyoboreedel BviberszoTestidet eidviaesrt hgrgape thatwhi ch an

el evator Iike 25 this serving ?Two quﬁl nmr.e zopes ?15 allocated in _each
situation aRd t i RunBar -8F1Y8Ads A hatct4Rs e 8y rs a
tion and by elevators actually allocated to other
15 zones according to traffic forecasts and transporta-
tion need. This type of zoning can be used e.g. in in-

ter-floor traffic in a single-office building.

Fig. 2f presents an extension of Fig. 2e, in which a

20 given zone in a building is served by several eleva-
tors in an elevator group which have actually been al-
located to one or more other zones in the buillding. In
this case, the current transportation need in the
zones determines the zone to which an elevator like

25 this sgerving two or more zones is allocated in each
situation and the number of zones that the elevators
are allocated to serve.

In the foregoing, the invention has been described by
30 way of example with reference to the attached drawings
while different embodiments of the invention are pos-
gible in the scope of the inventive concept defined in

the claims.

35



are allocated to serve. In the foregoing, the invention has been descri bed
by 30 way of exanple with reference to the attached draw ngs while

di ff er epo @noegtyment s of the invention are pos- S|ble|rp@ﬁ§m§@@ﬁ@ of the
i.nventive concept defined in the clainms. 35 WO 03/101874 11 CLAI M5

PCT/ FI 03/ 00416 1. Method for controllilhg the elevators in an el evator bank
in a building divided into zones conprising a 5 plurality of floors via a
process whe#gbygestination floor calls are issued to the elevators by
means of destination floor call input devices in the | obby of departure
and the calls are distributed internally anong different zones in the
bui Il ding by the control system characterized in that the

| eva
el eva- tors ‘antfl f%%%r%oﬁ %%gvﬁheaﬁéeﬁﬁvpﬁéd1@yﬁ@nﬁ¢@&@ﬂ0¢'mnth|n
t he af or esdathkel ematpr byrHada naipidéasjlhgnlpgﬁgsafgg i &k zones, varying

t he nunbper f el.e- vators and the zone limts (r) according to traffic 15
forecaggs %% IFﬁéﬁﬁ%éﬁ%f%iOPF§n§ﬁ6rﬁhf?¥ﬁFe%$ WRERSHY adestdragios claim 1,
characteriié@dn1¢hhls anetimswé@resmﬂhéﬂey@ﬁ@foggom@(%E@ﬁglngstem t he
zone limt I f d|V|d nanlcally standard
%egﬁhﬂ%t b Eegs % |ngﬁﬁp & réhFagggpﬂlﬁ to claim

floors accordin e prevai
1 or 2, chéerex rf‘edaﬂﬁ'l that ,cdhls hevrd od&salrdbedt@a?at antgeraaflgont r ol

syst em 25aﬁlb@gatcm&é\je§1@li&@éée;@ndm%mlﬁﬂ'l'd}in%f’tﬂfeghg' LheLent, zones. 4.
Met ho ccordlng to.claiml or or 3, charact that "an el evator
arrivi @ éﬁvéyﬂ tem, characterized in that the eleva-

tors and the floors to be served are divided dynami -~

cally within the aforesaid elevator group control sys-

tem into aforesaid zomes, varying the numbers of ele-

vators and the zone limits (r) according to traffic

15 forecasts and the need for transportation.

2. Method according to claim 1, characterized in that,
in the aforesaid elevator group control system, the
zone limits (r) of the zones are divided dynamically

20  into standard floors according to the prevaliling traf-
fic.

3. Method according to claim 1_or 2, characterized in
that, in the aforesaid elevator group control system,

25 elevators are allocated dynamfbally between different
zZones .

4. Method according to claim 1 or 2 or 3, character-
ized in that an elevator arriving at a lobby serves

30 the zone that has remained longest without service
and/or where the number of passengers waiting in the
zone is largest.

5. Method according to any one of the preceding
35 claims, characterized in that one or more elevators in
the aforesaid elevator group allocated to a zone other



30 the zone that has renmained | ongest wthout service and/or where the
nunber of passengers waiting in the zone is largest. 5. Method according
to any woasabisthe preceding 35 clains, characterized inpdpPpdpsofge0r nore
el evators in the aforesaid el evator group allocated to a zone other WO
03/ 101874 12 PCT/ FI 03/ 00416 t han the ¥%ne conprising the entrance | obby
floor are used to serve the entrance | obby floor in addition to their own

zone accor difyh tignd h a s at 1.an e affic faorecasts. 5 6.
Met hod accor dic£ to gcr)l{/léoEgﬂg?&g%ggprtg%eg?%%%%i %?B%hgﬁggfrerai%d in that
one or noré&=8 oFS* YR thRecatspesai dodibayaf beoyr bupadbibianedtd o a zone

other thathdie zewe comy istagraisky dbbyef 005 aS é@@ﬂoﬁoﬁ%%dse”e the
5 .

sky | obby f| qor__i ddition tg their owmn zone according to t
transportaﬁﬁ%htﬁggg%éh&&F' %@' forecasts. 7. Method according to any one
of the preceding 15 clainms, characterized in that in the aforesaid el eva

tar group, gusi st ion floor call input de- vice, the group '
el evat or cont r_ggtgfgfe%c%?%\?lg s fQ' | aPQ%i mogr r’rﬁxf!‘i-eonp§§cte6-11ﬂ5ﬁ ch one of
the el evat 6A81mg. charscherigedyriouptras deencal horat elletatbhe passen- 20

ger. 8. Methedages@isdiikg 4 t i clal har acteri zed
in that the, el gv torsli n &%ﬁ%ﬁg%&ﬁ% Aﬁe@%%%’r%’%?%uap %&elg‘;f)ltglggt ed to
di fferent gga?oﬁ § iAPTEUIRTRERFES RatSihel olibef Llofr eheganeed te said

el evatldr geeupet hitfe askyal lamat ed1bereath ZQRE L\ | 88 aarardi pgato the
transportagbgg %%%%fdln%aﬁﬂa %@Qetransportation need and traffic

forecasts.

7. Method according to any one of the preceding
15 claims, characterized in that in the aforesaid eleva-

tor group, using a destination floor call input de-

vice, the group elevator control system provides Imme-

diate information as to which one of the elevators in

the elevator group has been allocated to the passen-
20 ger.

8. Method according to any one of the preceding
claims, characterized in that the elevators in the
aforesaid elevator group are dllocated to different

25 zones in such manner that the-number of elevators in
said elevator group that are allocated to each zone
varies according to the transportation need in each
zZone.

30 9. Method according to any one of the preceding
claims, characterized in that the elevators in the
aroresaid elevator group are allocated to different
zones in such manner that the number of elevators in
said elevator group that are allocated to each =zone

35 wvaries according to the transportation need in each

zone.



30 9. Method according to any one of the preceding clains, characterized
in that the elevators in the aforesaid elevator group are allocated to

di fferelpo@nes i N such manner that the nunber of el evalt@flﬁlois/go-u?ai d
el evator group that are allocated to each zone 35 varies according to the

transportation need in each zone. WQ#93/ 101874 PCT/ FI 03/ 00416 13 10.
Met hod according to any one of the preceding clains, characterized in that
t he nunber _of zone |lim its varies dynamcally according to the

| .
transport ation MREEFAnBCERELRInshOr t3RY orPRRp &S t V6 PEECELEREsaid 5
el evat or gedwpms]l.cidduatricna dmgthatarheontmdfert hef preseditag- cl ai ns,
characterized in_t.hat in the group control stem of the aforesaid
el evat or gﬁgﬁpyaﬁﬁfmiy%‘}ﬁcr%% ?%C%%‘?W%t g% %\ﬁ%ng{:ﬁ8898F RELSF traffic
wi t hi n t heneelewatdrtiye otpaespertstaogi wvepadityt ofal tleei adocasiaig a peak

traffics sityathen.,. %Du%@t hod according to any one of the preceding 15
clains, characterizéed inh that a given zone is only served by elevators in

the el evator group that have been allocated to the zone in question or to
several other ®eeBsd according to any one of the preceding

claims, c¢haracterized in that in the group control
system of the aforesaid elevator group, dynamic zoning
10 is activated when the wvolume of traffic within the
elevator group exceeds a given limit value indicating

a peak traffic situation.

12. Method according to any one of the preceding
15 claims, characterized in that a given zone is only
gsexrved by elevators in the'elevator group that have
been allocated to the zone in question or to several

other =zones.



