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i nvention efficiently operates and controls nultiple elevators as 5 a group
in response to changes in traffic demfnd, 'and in particular it pertains to
an el evatmm\mﬁmmum at reduces congestion while in service. Background of
t he I nven rn buildings, group-controlled elevators in which

mul tiple el evgbgase 10 are controll ed as one group have been installed to
operate these el evators. These @fwmcémml}@lﬂewt@l%’ﬂﬁﬂbrs are equi pped with
multiple car controllers into which are input data from each el evator car
and that control the operation of each of these cars, and with a higher

| evel control | eFeshpical \rdch are input data fromthese nultiple car
controllers and call Jcjently. ongr A 10f se

mul tiple cars 1 whi IE a rg%em&%'{q%hﬁ?%{%gﬁl@’e@cfééeﬁér%gfc? btg&agﬁ'g%?e\ﬁ&% FdScal
occurs onsa cerg giolip in R8ponsé fechah@Ren trhfcelenton] 4ndlih ghrtic@lbe M paiAgs foh@ ti me
in which each car can respond to the aforenentioned call and then assigns
the car that caglevatersystdmithalireduses aingestiontwisledfserwitent i oned cal | . Wen it
is determ ned that the higher level controller is in service, however, 20
rather than group control in the normal node descri bed above, group control
in the peak de " I d. Al service floors (floors on which
cars respond t(r)TE eg’.ﬁel%%gto?%ﬁqﬁ%@?ﬁrgal s initiated on the | obby floor) are
assigned to (N-1 ) chmodesmbuitdingg, goep-cdntesiled etevatdps inaehiclt miuttiple dlevatdral
cars. For _exanple as shown in Figure 3, 15 service floors are assigned to
four card0(A), EBrontatiedssgng gpup hpwsipesn nstalled 4o operate these elgyatatst daeser om
five cars (A, _ : : £ Vi ce
floors are desi %lﬁg ggﬁ%%leeﬁg?erv gﬂtagsag%%%urlg& ? h‘zﬁ}g?{%ﬁ ﬁ?ﬂ#g%&l{éﬁselfrﬂnor%}ﬁﬁ%%r vi ce
floors are desijgpatdma from eacicelevhtaeat a1d thatwdntronthB opératatgdt dable of thedefchiy,
service ~ 1 APR 2003, 2 Nbors are designated the third sector, and the
thirteenth throtrghwitha higher levsl cpntzadley inte Whichoare inpubdaie Epmrthesednultiple £aur t h
sector. Here, when d i .on L] far floor 7 15 duced,. on t he | obby
loor, st noe.  neSshend FROMhe P Batoribienty, 8% orln BE BN R B G e <
board cans(B) Owhilégcdofididating LRAEesAN Gatiitedendind] WHeAR @l1Yoceirs BALCERMn t O
floor 7. Next, when destination calls occur in the order floor 14, floor 3
and floor 11, c8ee, thehigheplevelranraier spleulatesithy ymelinsyhick heck dancanrgspood drer to
floor 14, fl oor nd f r.14 fr the. | obby floor. Therefor ce .t he
sector service g’r%&g?;g’ingg‘tgogﬂg ‘? Faé{]angﬁﬁéq ?‘?Sllgﬁ%%‘:&éb‘ag‘fmst%”?f’ ngmffmﬂf,a[}lto%ed 3
(2-4-1-3) in thaforemmntiondd omll | subsequently be carried out in the sanme
order. 10 Accordingly, when destination floor boardi n? calls occur in the
order floor 7, floor Wien ifis deserngnedathat the bighen levelreontneller isbipysefviasohoweyar t he

toi fl 1 t he thi . t ., th | evat t ab].
eapona 28 t hi SPataef foaghon dhplspl Aie Mirkial irade et B aRy 6 ietaltrontRl R
2-4-1-3. The hi ghrdeha4@ mode i geflotrBed. ' £1F &M & TRoks [Abors bR Wihi¥Pears'Rspond to

destination floor call for the second, fourth or first sectors. Passengers
15 wanti ng to gdestinatinn fleor callstpitiated fonaloe lobby flave atecassigndd toMNsDlcasur e of t he

Invention It is_an.abject of t.he present ipvention fo provjde .
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establ i shed durj N%icehAg, j " ept

wai ting for a Ig%gre;%rlssosghg? f'{olgﬁsed?@]ésﬁf‘gggggértygggée@% i’ﬁ@j{) %y\ébdrde(gz’g‘%’héﬁeon%

i nventi od5 a grcargErissubtdcteddreh Bvatas (&) $BENICY, DY) amd &)aThe secahd thyouwh

el evator cars di sposed i.n E bui | di ng havi n% a plurality of floors, The
115

gr oup- cont r ol | ethediftssrdge pss wadeEantsdsias Tirs serser thestNth freyghdhe piagut
device for recel)l: t j | S Luralit evyator ntrallers
for 25 control | FeeP ASGS sk EnieBed e fcordh B Tod i Mo MBS
response to the destination calls; and a group controller responsive to
data provided by said plurality 11 APR 2D03 . r 3 of elevator controllers
such that the plurality of floors are forned into sectors and the plurality
of elevator cars are dispatched to the sectors in response to the
destination calls whgt®ein service is provided to the sectors in an order
that corresponds to an order of the destination calls. 5 Brief Description
of the Draw ngs fi “““\m\a bl ock di agram showi ng an application exanple
of a group cont r\g\\mm or system according to the present invention.
Figure 2 is a fl chart showi ng an operation in accordance with the
present 10 invention. Figure 3 is a diagramillustrating a group of

sectors. Best Mdde for Carrying Qut the Invention The present invention
will be explained belowwth reference to Figures 1 15 and 2 which show an
application exanple of a group-controlled el evator system according to the
present invention. Referring to Figure 1, synbols (A), (B), (O, (D and




el evators provided for a building. These elevators (A, (B), (O, {(IDAPRazi)
(E) are equipped with car controllers ( 1), (2), (3), (4) and (5) for
controlling the operation of 20 theirerespective cars. Car position data
and car call data are output to higher2level controller (6) fromcar
controllers (1), (2), (3), (4), and (5), and boarding call data for each
el evator are also input to this higher level controller (6). H gher |evel
controller (6) dabsuradspnaad thertbicbestes, dandehecthirseamithrpugh thediftegntp eenivice ons
and direction of m)verrgnt of thg_ cars, the circunstances of car calls and
25 boardi ng cal f9orsags dysigaefed HdpPYtisstor.car departure interval conditions,
and ot her types of t L 1 0. I I : onse
to traffic demands, Z{%gg %ﬁ&li%&h%wé%gﬂ f%s%‘{sgzggﬁ'%g“%s?ﬁ’ng%%}%g P P%‘L‘ £elﬁcars

to floors wher e tigagsanlyaosr inpat vfhé sdadnd $datordstisiengers budrd rad (B)ioa tigelbbymi ned
that upper level controller (6) is in_service, it perforns group control in
the peak demand flesriand the casdsiapidiyedispatsbodto fipash Nsvgadrea destinglipn calls eHr as

t he | obby fl oor, e i 4 C t el i hat a | arge
nunber of passe*ggeh? somceng?}%%%\féfg?%%&%ﬁ?i&s&?@s@gﬁﬁ%k@ag? r%ﬁcg;back of the
car may not be ai¥petchéd innies Srdebh® kRS 14, TRiok @and Kleer 1 1bfiéth @nslobby flbe. car

oper ati ng panel I:lgl:zovi ded at the front of the car because of the passengers

at the front. THaewf@e.oncehesentefesstvies ordasds earried Ul imthe oFder 0 Easiors 2.dol |

destinati on boardi l,acat.i an_but t.on ich t he. . he destination
floor 10 butt On@ﬂﬁ%ﬁ%'@ﬂ%ﬁ@’?&ﬂﬁﬁ@ %’gﬁe&"?&&r £ 5 e}?%glggla%f ts‘?ﬂee%rggrboar di ng
| ocationsig Wien the ogséidihgly, Whed @8RatAFJdt Bearlag ahllsitchtinttRdsrdat fidobese
boardi ng | ocations are pressed, it will not be necessary toeé)ress t he

QF

destination fl odloopld:ifleas3.nd flaer tlagn the tabhyiflegr, pad Bleqiexhis ferdlqonél (hes. n

t he | obby floor .. I i (o] i.ng. locati n , (9)
I S and ( 10) ar%@%?etgl\:/o?)ggﬂg%%gy&%eaﬁe ecﬁga\%fa%t% 134 ‘}ff‘? @%fav%@?&f%&baeﬁég% E). In
addi tion, indi cah®sestor sdrvits order it 2)4-1-8. I highed@yelabfirdllet Pocotitiads thatdiegat e

t he destination floor and that can be used when in service are provided
above each el eva¥asmogatinaties floqrepll fore sgpendy Eourthpr fisgt seigran Passengsrs

determ ned. t hat hj gher | e Ller oS LJySErvice, 20 operation is
set to thg5 peak ‘gien%ﬁg) ér%%@lﬂ%ggﬁegﬂf)g@g hg?éan\)ter%%lwlag'r (6) determ nes whet her
destination floor boarding |ocation buttons (7), (8), (9) and ( 10) have
been pressed on the Iobbty floor to produce a call (Step S 1). Wen
destination fl od?PisHeRFurithe Inyentionon button (6) is pressed and the indicated
destination floor bel 9 . . i EF@J 2 i ond,
third or fourth sect (%fr)ig)gﬁ OPJt Ctﬁzﬁgg#eesrg%( negu\%gﬁfg?ﬁ% A repiz‘%ngrggﬁ%?ﬁ%?
destination fl omystmdn eihivy, whdn a feak déharal rmedd i establ{sBedurisiz)servicidd, APR 2003
5 Wen a ctor a has np ot call,  the priority level .0 ector ais
tentati veé@ nadepaiseﬁgt‘%’ﬁ”g%i)gggwmE‘°tibFE]‘F%t“éPétt‘%gr£?fﬁ giW“QéE?B‘Pe(S (one of
ei ther the first, seqputordahite WitlPthe pRIEAINRRGLE" M dnfroRePElbPidrisysibRY €l

t hat precedes sector a, hés a dlestie:?atléon fﬁoor’a?cr)%up\é\el ngocgll thartsy,sbel ongs
to this sector (SheasSpluilienf dewtoreaddispaseddn 5 bdddihg hatinga phurdivy obHoar di ng
call, the priori J | evel of sector (3 beconmes 1, and sector. aéis det er m ned
to be 2 (Step sd .°f50§£i1‘r$é°‘{?_f‘}?8F‘° VAR SYSIR EPBPIIES AfiEStnggop flopr npife
priority level Qfevﬁ@?&Qéceﬁiiﬁg'sdeQGﬁa%Bg‘c?f‘sga RuflRy bf V8 cafkolidrdidk Ni S vay,
the priority levels of sectors a an err) are"made 1 and 2 and the sector
servi ce oRfler bewotrelding the operdgon ofithevbluatitydefSdl¢vaadricans if tespansbtmthdi ng cal | s

occur. In additiopn, en a car . . .
cPestma\{an cal?s; and a group controller responsive to data provided by said plurality



10 departs fromthe | obby floor to a destination floor that bel ongs!{d@PR 2003
sector a, the priority level of sector (err) becones 1. Initially when the
systemis set to the peak demand nodes sector (3 will be the closest sector
t.o the | obby floor. Thus, the destinat3zon floor boarding calls that occur
first can be assigned priority level one. Note that cars (A, (B), (C and
(D), 15 which reach the I obby in that order, wll be responsible for the
first, second, ofeigvdtaaentfoblarstshchstbatitoe plurdiityof flews are dommgdtintotsbatony nrd ent

i nvention, when,th eak .demand node..is. se he sector servjce order wll
be'the order | nOGAEHNEAEHE TR P AS GPerPRIo BESFATRY ESoD o0 o, 50 | ha
passengers on thaihliRafld ORreiliskdicB W prh@ded ldth¥ictord BlanBri@fighi20 period of
time. Various changes to the above description nmay be nade wi thout
departing from ¢dmespqnds td anaordersd dpealestinatibe cgdisesent i nventi on as woul d be
obvious tg one of ordinary skill in the art of the present invention. > >
aPR z003 & Wat is clained is: 1. A group-controll ed el evator system for
controlling a phlyrahidyedh ghitMsh@insars disposed in a building having a
plurality of floors, sa‘3 system compri sing; a destination floor input

devi ce for receivi ngFigemtliinablook diagtahrsshoaviny atr fpplitationfexahgleaf epronpntrol | ers

for controlling the gci)erati on of the plurality of elevator cars in response
to the desti nat$anFoled elgvatersystem aecorging trihe graset 1pveBHIsi ve to data

ided b id plugagl] | : . | i
o1 11 oors ars 1 or hect Ehc s 8ap S BUENEARA ik, SUPRANIE LB IR Rrehe,

di spatchaed to tiwestimtors in response to the destination calls,
characterized by the_j nprovengnt conprising: said group controller assigns
each destination cal Figees 34s adiagpm illusirating @ @ropp QféF‘rgi‘é"Sassi gned a priority

| evel for service by one of said elevator cars in the order in which said
destination calls are nade, said group controller, when a call to a floor
in a given sect BestiModedor CarerimgriQuitk¢ bivemtionng i f sai d gi ven sector has
another call, and if_not, determning.if another sector, havi nI_g a

next - hi gher priorityT QRFsfent #Frtign Ml B¢ elaigetbadow wihgefareags 1o Figwes 1 1 so,

assigningsa prigid4 g-hlcﬁ‘éﬁéw of afiiiaticd e§§r}1§le%@9tgpcﬁig-c%ﬁﬁ6l?erd A sfs‘ién‘?r ity

| evel of two to salrd given sector, but not,” assigning a priority |evel
of one to said gicosiing®chopresenhisvettipnser vi ce is provided to the sectors in

an order that corresponds to_an order, of ,fthe destinati calls. .2. The
group-control | ed el egﬁfl‘%}ngé@gt@ﬁ ]F'SYmE‘gﬁg‘%‘)o&q’ 2@ Qsapﬁ'"ﬁgg:f ?IF)V”%’FPIEI evat or
cars as reci tedele{?atsﬂs%&miéedmemmlair@arr@le&@mt&mgr @) &), fora8 (Efge Sect ors
during a peak denmand node. 3. The group-controll ed el'evator system for

control ling a pkquipgediwithofar edngrolers (1)c@).93h $4randi(§)efdr ¢antrollmigrielopertiorioh sai d
group controlle rioritizes each sector in accqrdance with th rder of
The dest iAMat | onCEFgettye il CarRiRioa SR bR Bt e Aoty dp bl

controlling a pkaghiet ) BbmRa YRSl ers BNS2R3Y, ¢ &ﬁﬂks%, An&bdring ciesigi n sai d
group controller prioritizes the sectors as an ‘el evator car déeparts froma
floor. .A e.Aa2foxeach ¢levatokare(algo input to this higher level controller (6).
Higher level controller (6) calculates and processes the constantly changing
positions and direction of movement of the cars, the circumstances of car calls and
25 boarding calls, car load conditions, car departure interval conditions, and other types

of traffic data to control movement of the cars in response to traffic demands, and
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10% & ()- s10%&ohg on theQuFsy efa)m/@ ariiEfn%MdeHlaQﬁ@ foR0@&hé dardecause of the
10%& ()-10%¢ ()-3  10%¢ ()- 10 £710% & () - *qwdEr S1! | L10%

)f10% &' ()-F ' 1Qe®ngyrs SRibe g@&h@yefq:emgps@d,mors, such as the 1obby floor,
#10% & () - 10z 1 7z 10z

col0ve () - 2" 19N e ngeaipy bousns Thugiay oot perrragh doo

109%%' ()-Yo9 100/@&0(19 on the car operating panel, are provided at these boarding locations. When
the destination floor boarding location buttons at these boarding locations are
pressed, it will not be necessary to press the destination floor buttons on the car
operating panels inside the cars.

On the lobby floor, destination floor boarding location buttons (7), (8), (9)

15 and (10) are provided between elevators (A), (B), (C), (D) and (E). In addition,
indicators (11), (12), (13), (14) and (15) that indicate the destination floor and that
can be used when in service are provided above each elevator (A), (B), (C), (D) and
(E).

First, when it is determined that higher level controller (6) is in service,

20 operation is set to the peak demand mode.

Upper level controller (6) determines whether destination floor boarding
location buttons (7), (8), (9) and (10) have been pressed on the lobby floor to
produce a call (Step S;). When destination floor boarding location button (6) is
pressed and the indicated destination floor belongs to sector ct (one of either the

25 first, second, third or fourth sectors), it is determined whether there is another

destination floor boarding call for this sector a (Step S,).
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10908 ()- 110%08 ()- Y10%08& ()-3! 10%0& () - y1l0%0&' () - X+t dEnbCl | L10%
(g10%0& ()-y& 10%08 ()-1 $10%0& ()- !10%0& ()- 10908 ()-° 10%0& ()-t]
dYNC! | L10% 100.100 100 " 010%08' ()-. 10%D& ()- -10%08 ()- | +10%& () -
)10%08 ()- _ !"1dEYNCIIL10% &10% & ()- 10% & ()- &10% & ()-1 10% & ()-
Ys109%( & ()- @l 109% & () - " !!#a###. SAEYNCI | L10% &10% & ()-1 10% & ()- 3
10% & ()- 3 10% & ()-Wheq &cfor-d has houher ¢JlL, LiGBibrioptadh vigtctdr tOBbtentatively

- 0 ! - 0 ! - | 0, ! - 0 ! - | 0, ! -
isool/(? g/:i ((&) E %men Mé&éﬁf‘ﬁ%ﬂ@% iéq)yetolr_g('(&r%{) 8eLit gr the first, second,

third or fourth sectors), with a priority level that precedes sector ¢, has a destination
floor boarding call that belongs to this sector (Step S,;). When f3 already has a
5 destination floor boarding call, the priority level of sector B becomes 1, and sector o

is determined to be 2 (Step S;). On the other hand, when sector B has no call, the
priority level of sector a is determined to be 1 (Step S4). In this way, the priority
levels of sectors o and § are made 1 and 2 and the sector service order becomes the
order in which destination floor boarding calls occur. In addition, when a car

10 departs from the lobby floor to a destination floor that belongs to sector «, the
priority level of sector B becomes 1.

Initially when the system is set to the peak demand mode, sector § will be
the closest sector to the lobby floor. Thus, the destination floor boarding calls that
occur first can be assigned priority level one. Note that cars (A), (B), (C) and (D),

15 which reach the lobby in that order, will be responsible for the first, second, third
and fourth sectors.

Thus, according to the present invention, when the peak demand mode is set,
the sector service order will be the order in which each destination floor boarding
call occurs, so that passengers on the lobby floor will not have to wait for a long

20 period of time.

Various changes to the above description may be made without departing

from the spirit and scope of the present invention as would be obvious to one of

ordinary skill in the art of the present invention.
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RomanAri al Couri er Root t Fy\Wor
P"HSUR () *+, -./ 01234%8&1&1% floor input device for receiving destination calls;

a plurality of elevator controllers for controlling the operation of the plurality
of elevator cars in response to the destination calls; and

a group controller responsive to data provided by said plurality of elevator
controllers such that the plurality of floors are formed into sectors and the plurality
of elevator cars are dispatched to the sectors in response to the destination calls,
characterized by the improvement comprising:

said group controller assigns each destination call to a sector, each sector
being assigned a priority level for service by one of said elevator cars in the order
in which said destination calls are made, said group controller, when a call to a
floor in a given sector is registered, determining if said given sector has another
call, and if not, determining if another sector, having a next-higher priority level
than said given sector, has a call, and

if so, assigning a priority level of one to said another sector and a priority
level of two to said given sector,
but

if not, assigning a priority level of one to said given sector, whereby
service is provided to the sectors in an order that corresponds to an order of the

destination calls.

2. The group-controlled elevator system for controlling a plurality of elevator
cars as recited in claim 1 wherein said group controller forms the sectors during a
peak demand mode.

3. The group-controlled elevator system for controlling a plurality of elevator
cars as recited in claim 1 wherein said group controller prioritizes each sector in

accordance with the order of the destination calls.

4, The group-controlled elevator system for controlling a plurality of elevator
cars as recited in claim 1 wherein said group controller prioritizes the sectors as an

elevator car departs from a floor.



