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. MANAG NG NW\“MME: ELEVATORS BACKGROUND OF THE I NVENTI . Field of
the I nven “ ent invention relates to an apé%ﬂ‘m managi ng a
plurality of elg¥ators, and nore particularly, to an inproved apparatus for
efficiently managing a plurality of ellevators which is capable of enhancing
the efficiency of the entire elevator system by conbi ning the input/output
devices having a local interrelation into respective groups, then
connecting these as a network and controlling the input and out put
operations on each floor, respectively. 2. Description of the Prior Art
Convent i AREARATYS EPR cEBUEEDENELY t MMVAGINGgAaPPURARILTY yOBf ERERAEPBEs, t he
efficiency of the overall elevator system the requirenents dependi ng on
the user's desires and operation reliability not only depend upon the
nunber of el evators, 'the speed of each elevator and the nunber of floors
in' theIMEAQKGEPUQBtO%J%%Et%§V%M@¥BNk structure of how the elevators are

controlled is crucial. As shown in Fig. 1, a conventional elevator system

i ncl udes: a hall input/output (1/O wunit 1 for controlling the indication
| anps showi ng the_aryival an elevator in i~e~~~~~~ 14 Ausust 2002 2
response to t e éTE%&%o?fCEW? ¥%ﬁ%%5%°§|gnals made by passengers who press

| evat 11 hutt f) bui | di |
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by the passeﬂ?fﬁé g plurality of elevators, and more particularly, to

an improved apparatus for efficiently managing a plurality of
elevﬁtdrs which is capable of enhancing the efficiency of the
entire elevator system by combining the input/output devices
having a local interrelation into respective groups, then
connecting these as a network and controlling the input and

output operations on each floor, respectively.

2. Description of the Prior Art

Conventionally, in an elevator system hav;ng a plurality
of elevators, the efficiency of the overall elevator systenm,
the requirements depending on the user’s desires and operation
reliability not only depend upon the number of elevators, the
speed of each elevator and the number of floors in  the
building, but also the network structure of how the elevators
are controlled is crucial.

As shown in Fig. 1, a conventional elevator system
includes: a hall input/output (I/0) unit 1 for controlling the

indication lamps showing the arrival of an elevator in
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board the el evator and shows the current floor and noving direction of the
el evator under operation: a group nanagenent control unit 3 lch

- specifically designates an appropriate elevator to ré%%éﬁﬂmﬁﬁﬂéaparticu!ar
el evator call request for maxim zing the overall elevator system operation
efficiency: and an el evator control ut 4 which controls the notors and
doors of the elevators to serve the call requests according to operation
sequences when the appropriate elevators are designated. The hall 1/0 unit
1 includes an indicator for inform ng to passengers waiting on each floor
the present |ocation and proceeding direction of each elevator: a hall cal
but t on uSEERAShe HPas FB/gerLe¥AtOEChCrLdor TEAUESHUI FdPRELE0 FaEBesPYan

el evator; a hall call registratjon |anp for shomﬁng a hall  cal
registraQQ§%iﬁ%ﬁf§ﬂﬁQﬁ:? Sf?ﬁ?ﬁ%ﬁﬁ?r@?}%nBuYBo? ;EFHYTEEO?%Sg%ﬂgE? L
wai ting gn a floor .o e arrjval, of an elevator,; e el evator uni
includes¥¥1?rﬁW%gﬁngfoPWlﬁ%ﬁWﬁﬁﬁft+Rpﬂﬁzgﬁ PuFoéJ(Pén45ﬁ¥pﬁd%€éﬂpng
direction of. the elevator to_the passenger in_the eleyator, floor buttons
for 1 egl SOEIEHh o BEPRAPPEAOR BLPOF SqTRLEEHoRyY HhsRESERPERTS o2
Ausust 2 fl Istration laqps for_jndicating the destination
floor. T%g%G%%ﬁggﬁaﬁgégﬁ%% C r%ﬁPgF ggghdg?ﬁteg#egép8g(ﬁﬂﬂr%$YéP 4 are
connect eq; . . i ' .0 i.ge ' .t he ot I

connect e%ltl%é C'gc%’gg al é:r% %(%%%ogt ,ﬁgﬁ% ﬁg.gy‘?%é'togﬁergapfe'éﬁsoﬁgggé%ﬁ%ﬁt i onal
el evat or System W n escrl | talds Fi , ger
waiting on a cer&llk%tf \ggpgsgs%g’se c’? ﬁgéﬁg]ll‘}ecd;érsll1%{%§%§r]safg?§§%€oﬁgﬁ€?/ @)
unit 1 tQRAUest VEN o] Ny ls layhk ' LSheLsaaHER Egguest
in the group nanagenéﬁ%&zontréﬁ%é?agégkyggghg?ﬁgaég?gghgﬁ %o%ﬁunicat?on
line, anGyhiinl¥S i3y e N dr£Pl | o1& 84F 8y 8Peh@BPeration efficiency;

and an elevator control unit 4 which contfols the motors and
doors of the elevators to serve the call requests according to
operation sequences when the appropriate elevators are
designated.

The hall I/0 unit 1 includes an indicator for informing
to passengers waiting on each floor the present location and
proceeding direction of each elevator; a hall call button used
by the passengers on each floor of a building to request an
elevator; a hall call registration lamp for showing a hall
call registration; and an arrival forecasting lamp to inform
the passenger waiting on a floor of the arrival of an
elevator..

The elevator I/O0 unit 2 includes an indicator for
informing the present location and proceeding direction of the
elevator to the passenger in the elevator, floor buttons for

registering the destination floor requested by the passenger,



s-The group managenent controller 3 evaluates various conditions such as the
passenger's waiting tine and the energy efficiency cqnsider] t he

regi stered hall call, the elevator call, and the cur&gﬁ¥3¥¥¢zﬂhﬁ on state of
-each elevator. A particular elevator agong a plurality of elevators is
determned to be optimal, for exanple, the elevator requiring the |east

anount of energy in sending to and is closest to the floor at which the
passenger is waiting, and such elevator is sent in response to the

requested call. Here, an exchange of infornmation between each el evator and
t he groummiantigermentegbatration lampscdion echdigatinougie adsetisation
conmuni cati on 14 Ausust 2002 4 line. Wien the requested hall call is

desi gnat édaaxr.a specific elevator, the elevator controller 4 controls the
notor and sends the elevator to the corresponding floor in accordance with
t he operati on BWjuereap onaoggenento epatrotiespohdiang hihe calevakere, as

the speed of the elevator is reduced just prior to arrival at the

dest i nat igsntIYGrer t e aéqeeva%ne%%@rgm & Sexiepv APYMCaioNall ine
indication |anmp of the hall 1/Ounit 1 through the parallel comrunication
line to $Mdq hdihe heP BT atdFenenEs ri 3Ffg. CORRACERR eP¥vaRor PaFRALIES at
the destination floor, the door of the elevator is opened for a

pr edet er HBIRIGAEIQ o 3R/v passengers to exit and board. Next, when the

passengers boarding the el evator register their destinations by_pushing the
appropriate dedt§ r?gﬁwlfcf‘bcﬂf BuCeBNENTIaRe SLEVATOT, SYRESR E%-&B-OPC’W/ 0

unit 2 reqgisiers the selected, floors in the elevator controller 4 through
t he para&&él?ﬁﬁﬁﬁﬂﬁQxﬁ?cé%F? * and turns on the elevator call
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el evator Here, the elevator gaRtrehigr 4 §ar Bl thee! eyatditer

communication line, and turns on the hall call registration
lamp.

The group management controller 3 evaluates various
conditions such as the passenger’s waiting time and the energy
efficiency considering the registered hall call, the elevator
call, and the current operation state of each elevator. A
particular elevator among a plurality of elevators is
determined to be optimal, for example, the elevator requiring
the least amount of energy in sending to and is closest to the
floor at which the passenger is waiting, and such elevator is
sent in response to the requested call. Here, an exchange of
information between each elevator and the group management

controller 3 is carried out through a series communication



call request, checks the elevator call button switch and the safety switch
and controls the output lanp and the relay switch. V% th% Evator
arrives at the requested destination floor, the door4£g!33%#@@—and t he
-requested floor button lanp of the elegator 1/Ounit 2 is turned off.
However, since in the conventional elevator systemthe I/0 for controlling
the elevator is performed through parallel comrunication |lines, an el evator
controller 4 nust be individually provided on each floor and- the costs of
equi pnent, wiring, and repairing is disadvantageously increased if there
are many fkgers in the building. Further, since the elevator controller
supervi ses and controls input and output period nuch |onger in conparison

with the contrghefethedretiliesebfli BaENCyaDi ibHeisd Byrmdiadd centd Pdetific
decreased and the local failure of each controlling unit can affect the

oper ati onedbvhBOrentHHe elevattdVabAtrsYsbems oIV €e THBELLNVENE ON .
y S~n1l. y wAccordingly, it is an object of the present invention to

6 14 AugusendB8O0Zhpr @licatit it@revedceppaspbiaihgr £ebbirciigntdacomimtdly a
plurality of elevators which is capable of maxi m zing the performance of an
el evat or wednhr theeopeagaritiresseqpiend® tonbespohdf toorthe rRdriredpondiig and
the nunber of elevators, and as a result having a fail-proof and a w de
appl i cati balbycpildvi ding a hall node processor fox nmanagi ng hall inputs and
outputs on each floor and a el evator node processor for nmanagi ng el evator

i nput and out pHeree esetbkespeed, ofinthéyelevareer i iy tdtbiced just gimiet or
controller and then connecting a plurality of elevator controllers with_a
group mantgestnivadnatoither destimamione flsomr kKhey telieyahinat lmamtoty lesr of
the present invention to provide an inproved apparatus for efficiently
managi ng 4 pttivhteg Gheclhevrdiveds indilse timyadlampofofprtheemally I¥Q owit
failure fromaffecting the entire group nmanagenment network, by form ng a
hal | subnét fSreugbnridie | parahbehacPmiyad catienc imeodto | ahgwr thatnithe g
group managenment node, form ng an el evator subnetwork connecting an in -
cage cont PéPVBECKodESarRFBitERg corfiien | &henogdevatrEn ayriveFcatty Ehiri

el ectrically separating the hall subnetwork and the el evator subnetwork. To
achi eve t A8SkpBoELEH, ohdhe 409K RF dEe afleVpEBYedsappeneCudanra

efficiently nmanagin lurality _qof elevators in which the el evator
subnet wor P¥F9358%Hég@gd%ﬂé‘et 70 RHLO RFFRENFSE HyF% Gt ARG 2 pair of

he communi cat RERECPHEER FBPch=F 60T ERFI SORHALET CLAT (LAY COTREATTRE | ho
hal | SUIELAoLk LLon e, Sheval o BISLYANG appfestl 47 BRAL B GRS
U500 BoigRI0 NN A She “olalabker 0L CAAMIL <5080 BHE: 2
registers the selected floors in the elevator controller 4
through the parallel communication line, and turns on the
elevator call registration lamps corresponding to the selected
floors.
Thus, when the selected floors are registered, the
elevator controller 4 controls a sequence of operations for
letting off passengers on the nearest selected floor in the

presently proceeding direction of the elevator. The elevator

I/0 unit 2 receives information from the elevator controller
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Fig. 5is a detailed block diagramof a car controller node (or elevator
node) in dalyl 2eqeegt, 6checksdehai bkdvbtork cdildgbattoh awditchp amdnaperent
node in Fig. 2; Fig. 7 is an enbodi nent show ng an apparatus for

control | i saffely eswischr, st egontroldi e ooutpupr ésept andwebheomefllayt is
fail-proof and has a wide application ; Fig. 8 is a detailed block diagram
of a routeWitehfFig. 7; and Fig. 9 is another enbodi nent shomnng an
apparatus for controllln an el evator systemaccording to 'the present

i nvention t hatWhenf ghe- BgG@BﬂQdeﬁ%¥%?Wm%@ bb%lreaﬂﬁghedDéﬁﬁﬁEEBtlon
DESCRI PTI ON OF THE PREFERRED EMBODTMENTS Fig. 2 is a view show ng

appar at usE¥@RT c e AP9R gl arrrenahtaid She grdiasted ffd-lqorprb(‘sﬁftoéfhd-aﬁlﬂm de
application according to the present invention. The apparatus includes hal
nodes 21D IR ERVAEPTIAQ Mndtdevise§urded ofifst ering el evator calls
from passengers waiting on a floor and controlling the operation of arrival

| anps | anp mhl%ﬂw?ﬁﬁFcaFénFﬁe%&wﬁh&ﬂcQﬂV%ﬁF%Q%%htB;eYﬁt€59§Y§5ﬁPr&Q%ﬂ
node I nr elev t or naode), 22A- 22N f |ster tlnat|r~n of
passenger¥ ® %Ft‘?@“éﬁ}]él%ltaﬁ 528" Fcéﬁ?@’-gf AUl @@5@&1&%
direction_and | ocation; controlleé e&pr va QL %ft nqu)h?SA-ZSN
for contrBPFPRRLERH8Ror 1nT§’AUQBste v[vpia o mus e

individually provided on each floor and- the costs of
equipment, wiring, and repairing is disadvantageously
increased if there are many floors in the building.

Further, since the elevator controller supervises and
controls input and output period much longer in comparison
with the control period, the efficiency of the elevator
controller 1is decreased and the 1local failure of each
controlling unit can affect the operation of <the entire

elevator system. R TP

SUMMARY OF THE INVENTION
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Accordingly, it is an object of the present invention to



9 and a door in accordance with an operation sequence of the elevator; a
group :managenent node 24 for allocating an el evator accordi gAhfust 2002
corresponding hall call to optimze opgration efficiency o e entrre
el evator system an el evator control network (N1-Nn) for connecting the
hal | nodes 21A-21N and the' in-cage controller nodes 22A-22N to the car
controll er nodes 23A-23N;, and a group nmanagenent network (NE) for
connecting the car controller nodes 23A-23N to the group managenent node

24. Herepr & fLNER WBEGVEd FlpbrkBud TR Ca2RicIARED) NRddadld a

circuits, 25A- 25N represent "el evators. Fig. 3 shows a construction of

one hall (%B&Fafﬂtﬁ”@fg difRrakbosalir derPf ifalchpandes ol Angtni IKg hahke node

31 includes an 1/0 controller 31A for operating various I/O signals of a

corres pO%’éf‘ﬁoﬂf’dﬂcé Red hnCél dvditst Qordi1ham rahapah 8ssa0F AHd Yidhber

i ndi cati | anp signal, a direction |lanp signal, and indication of the

present |oeatir<PiirmrRl S¥alighhg andetNOr kuRsanest ievatidrs31Bngoagect ed
to the car controller nodes 23A23N t hrough the el evator control networks
(N1-Nn) ; @and-exwadl CHh@ihgn dnichi3lprbet cxsdangi RUdanchp¥ PLESEidH by
informati on between the /0 controller 31A and the network connectiing unit
31B. Fi 0.pAoeidifig da QR4BL Mibdd Prdieditt TdiddRra@fingOhlagn negrait4l apgong a
plurality of inmage controller nodes 22A-22N in Fig. 2. The in-cage

control | esuyosies 4bnl neholeT1adr! /dhdonl reléedtdd Aocker Ppetessdy ‘faki ous
14 AuEUSt 2002 10 1/0 signals of the elevator (elevator call button and

| anp si gnedsagingli ekevraedr! anpusi andl oddpaitres esite | @Lavatorsi gnal bgf the
el evator, the elevator opening button and | anp signals, and the el evator

cl osi ng bebhwactiny tagm Toothé Plevattdt wohk rodneecihdhem tcohtidatdmaect ed
to the car controller nodes 23A23N t hrough the el evator controlling

net wor ks & Nditpaliepdod eabkeatari aontpblldts frdthewc lyaompngaaradiamemtessi ng
i nformation between the 1/O controller 41A and the network connecting unit
41B. Fi g.contholbern tonsdérmotnemedfwarie car controll er node 51 anong the
plurality of the car controller nodes 23A-23N. The car controller node 51

i ncl udes a netWorks comwtdrn fpjedtt of18heopresenecinvent ien e gupyide
controll er nodes 22A-22N and the hall nodes 21A-21N on each fl oor through
the el evaanrimpreved appamatius Nt Bfficievilyunanagingrd tp IR ¥igty of
perform ng various operations and I/O in accordance with the operation
sequence ®levakoxsetat e cansdls |of pPrevenking| aeclosat fedlaget fd1om ng
power and relay I/O of the safety system and a network connecting unit 51D
connect edafbechingr bhe mEKAGEnTEPUROBANAGSPRNEURRIVREKgr BYp feEmE&Emént
network (NE). Fig. 6 shows the group managenent node 24 in Fig. 2 which

i ncl udes B2hkt m%n%m#&tqqﬁ@w%%ngz@qe cgﬁ?ﬂécf‘@&et °nt heaghr fgSRFr 3 er
nodes 23A- 23N t hrough t he group managenent networ NE) ; and cal.cul ation
unit 24- 25¢b+epeidrhi Ag FFRUPoRR r?*bn§°’f‘8'al’%<9}(c‘“oﬁr@ aﬁnopela]ierﬁﬁﬁo& evat or
to the hall %4 g)téeust 2002 11 call. The operation of the present

i nvent i onSWPPRERBRA HRORRRTTIMEAN 1 inereage. cpnireller jnpdsa@RdeRes@it or 25A- 25N,
when the | ocation apd proceeding directiqn af e el evator, are ch d, the
hal | nodeé&™sp -eﬁlfx‘f’%‘i. sposed oﬁgggch Io&pq;é:@tetiq\ye & rree]s?)%iffﬁ'icf@ﬁ%e
informatign fromithe _car.controller nodes 23A;23N.thrqugh the vaf or
control nﬁ?%Fﬁg}f’ﬂH j;ﬁlﬁ) i SYPRSEHOF fre 2B oA P L% ons"g?fbe% 'y
direction on f5f| genikpdi cator I S co hall c kL eui
(E1_E(N_1)) are connected toé)t h%g%\gﬂe ﬁ%%iéegebn t he %an%’éflg%évg%&?ha I§all
el evat ors"REPVe@c dpHazatise fiar| efflicivmdiya mpeeping hal lploalklliegcuss. | f

passengeg$ iting:on o) egister .a hall call b ushing a hall
cal | butto?l&%%%f%]hleghgﬁ?&ga%giél%‘égl(ﬁ T EPT TS Jg?oﬁ%“ﬁﬁﬂ%%%n‘é?]tt ode 24
t hr ough bkl elsebaktwortntinw| anatomyds (MNvNay andpihe WOUBCRRIAJETEMN
net wor k E) .

ég%g and an interface device to reciprocate signals through
the communication CPUs, thereby logically and electrically

separating the hall subnetwork from the elevator subnetwork.



“Here, the hall call registration lanp in the hall call button 33 is lit,
and then the arrival indication lanp is turned on when theigl QoS near
the destination floor to respond to the hall call, and the™arrival

‘indication lanp is turned off when the el evator arrives. For the above
operation, the 1/0 controller 31A of the hall node 31 operates various

i nput signals of the hall (hall call button and | anp, an arrival
forecasting lanp, a direction 14 Aueust 2002 12 | anp, the present

| ocation sig of, the elevator), and the network connecting unit 31B

|
carries out gﬁ%orﬁ“?e‘ﬁ’?ncﬁ*:lﬁ’ eRPREVE ellicor aReUEs 2BAe2BN atlterde im- cage

cont r ol I eroeDdédd Olarnet Wphk-KS e NLs Nod t cal.cyl at | unjt 31C exchanges
and processes_ i nfor mat iw%n bet V\eaelgrigtﬂ%@‘]qgo Eckgrnt %ﬁgﬁeﬁiyanﬂa?ﬂ%l%t\ﬂ)rk

connect i PREM 1B 16E ghevatdms passehgeh theuemichipamel)ealcan aydea Ha |

call is |stere he qrou nagenent node 24 receives such information
and the %%% en?ﬁo%%qéati%%nt's’f‘g][gg’f)f %‘ggﬁ eP&Fat GPRPEEtERe dlveva orgmwut r ol

net wor k- rfdiaddmlerat sttt G dRd1agRaeAL1 ACRLK L NE) itsoocgot\ﬁ?llr?g:]%tea Lhe

waiting time and energy efficiency to determ ne t&’e nost
based orti$e SAE8PEOr nf Hibretwark Thadopgiroum elansgfenrerits sebreteeriRMRY a

plurality;afe eLgya In onse tg_the requested hall call and control
si gnal s are sent ttg%c%éldse{ ect ed ‘el Ie"\(?EPSFtiLHggt‘igh lﬂ“i’g”@ll@\gat%rpébﬁt 1od

net wor k gamcadricnt hePysouandranagentiferfRicor KetGNE:. dhe AR MK e
connect i i uar};St t%’g’;gl f the group,rranagerrent node 24 receives such control
i nf or matioh,” for é“r?& &he; fempradeat 1P §PPSR and the floor above the

el evator, the opening and closing condition of the doors, failure of the
doors, or the condition of the hall and elevator calls, fromeach el evator
t hrough the group managenent network (NE), and commands the optinum

el evator to respond to the hall call. Here, the calculation unit 24-2
carries out various 14 August 2002 13 cal cul ati ons necessary for

sel ect i nBRIAE DECCRERTEPHVAF oFHE nNDRAYENGEe to the hall call. Then, when the
requested hall call is allocated to a specific elevator through group
managenent, the car contxoller node 23A-23N controls the notor in
accordance with the set o

he. dooti nat| GRe PESReTEORBYETRLAn: AL BESPBF BRYF neei Y (R Sephd 1o
The. ar v FHOM nihEatdOrt LAt BFSCRAPRAPR rBUBeno DS IREERPSuGh e el ovat or
S ar i VAR OPRREY o REEHAnEF (URTER GFP, Jedod: DY nbeticet e FoR A s~ The
netvor k ChiivecArg S Soaner | RbibaYTebneRo e Prodtu BN Mnect «he
v ough e eFadit o §8nfr SLOSS verkeeRi ROFIAE afy RISl ST sie
carries %co‘fc%riin%%oi LAYt SLAVERYE 0B8RS @kikQns in accordance with the
Fig. 2 is a view showing an apparatus for controlling an
elevator system according to the present invention that is
fail-proof and has a wide application;

Fig. 3 is a detailed block diagram of a hall node in Fig.

Fig. 4 is a detailed block diagram of an elevator node in

Fig. 2;



'oper ation sequence of the elevator. The parallel 1/0 contrihlier us5t]2%02
contrals the operation of the notor for noving the el evat

openir~g/closing the doors, and contrgjling the relay I/0 of power and
controlling the safety system and the network connecting unit 51D 14
August 2002 14 transmits the present condition of the elevator and the
hall, and the el evator calls through the group managenent network (NE) to
t he group nanagenent node 24. \Wen the passenger boarding the el evator

registers a elgyal of jGabl 9y PUSH B &¢ dBSdd ] io&”a%a?%n%h%?%&%?“”t ed on

a call registration panel 42, the elevator call is registere he car

control | e NQEestR 33N #:Rr ough the control networks (N1-Nn). Wien the
el evator call is registered, the elevator call registration |anp of the

~n- cage contzoﬂ?r §ofe 42823204l B1bkk diAgrhhcofad HUUY HarRigeeits

23A- 23N control The operation sequence so that the passengers get off at
the nearegbqeecanepigd $}oor according to the currently proceeding direction
of the elevator. The in-cage controller nodes 22A-22N receive the

information frpmylheycays cant r ahbel imen®desndwhng3Nuk hrappydtias elggyat or
control networks™ (N1-Nn) and the group managenent network (NE) whenever the

present |geatkeDldnd RirPCcegdivBlod regiten cddiBlevabortie e preyeard. The
|/ O controller 41A of the in-cage controller node 41 operates various I/0O

si gnal s (ehey¥at0énCehhtbid toy dSFPasd Oed Sa idb radl iad iadip ;si gnal ,
the present |ocation signal of the elevator, elevator opening button and

| anp signals, Rig.es edntaoGethEelgbDotkodiaqEah a3 aSirgnaks) in aniy ! ve
network connecting unit 41B performs a connection between the car
control | eandodes 23A-23N and the el evator control network (N1-Nn) |, 14
August 2002 15 and the calculation unit 41C processes and exchanges the
i nformati on beFagenst hiss ldrfottt rembed ivdrit astowlhagnahwapparatus for
controlling an elevator system according to 'the present

invention that is fail-proof and has a wide application.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 2 is a view showing an apparatus for controlling an
elevator system with a fail proof and a wide application
according to the present invention. The apparatus includes
hall nodes 21A-21N which serve as I/0 devices for registering
elevator calls from passengers waiting on a floor and
controlling the operation of arrival lamps lamp which indicate
the arrival of an elevator;in-cage controller node (ar elevator node)
22A-22N for registering a destination of the passengers boarding an

elevator and indicating the present proceeding direction and

location;car controller node(or elevator shaft node)23A~23N for controlling a
motor



connecting unit 47.B. Then when the elevator arrives at th estination
floor,. the door is opened and the el evator call reqgi stratth he
in--cage controller nodes 22A-22N is tigied off, Fig. 7 is an enbodi nment
showi ng an apparatus for controlling an el evator systemthat is fail-proof
and has a wi de application according to the present invention, which

i ncludes: a hall subnetwork 77 connecting hall nodes 71A-71N and a group
managenent node 75 di spersed in each el evator; and el evator subnetworks
76A- 76N caideat dagrcadmn capddreldrie nedids aR AopeNathdni sBegqagaceonttr ddhleer
nodes 73A-73N for each elevator. Here, the hall subnetwork 77 and the

el evat or glbvstonr ksa 7@GhotpN naragemnantt atbddir @4gh forut £1 Soeeftintt NanAs
shown in Fig. 8, the routers 74A-74N are respectively connected to the hall
subnet wor &lévatand Abeoeltngt 86 aukpetrespondiAg’Glihcaldh tredptaimize
processing units (CPU) 81,82 and a m croprocessor interface (INT). That is,
t he functoperatieachefficieromie 4fA- hid, eathrearetewator| esysioshe; 724 72N
and each -cage contxollen node 73A-73N is the sane as in Fig . 2 . The hall
nodes noual.edatar ezmited b raitenrkS AN25Kn ar fox ardrinest ing phevihalkl oreldzal |
node for each floor to nmanage the input and out put operations of each

fl oor, an2lAh2lHaahdnbhes ir2tdge ddhtaollaandtes 200224 @o s nace tcedtrbned he i 14
Aueust 2002 16 group namnagenent network 24 to enhance overall el evator

syst em oppedeson23r2 ik randd ehf | greupy mamagemgnt haetworyr s (FNRA- 24, t he
hal I subnetwork 77 and the el evator subnetworks 76A-76N are connected to
exchange tcafineatingn thecabetvedisr but t heode® RSANASNs e etbeeg@nduml |y
separated to prevent the failure of one elevator or one el evator control
net wor k fmanagemnenti ngdehd4entire group managenent network. Fig. 9 is

anot her enbodi nent show ng an apparatus for controlling an el evator system
accordi ng to tHergyceeferersemungrals EA £e Enrl rnepyeseasdcammonr hilde
application, which includes: a hall subnetwork 97 connecting hall nodes
91A- 91N ER&¥aEaFCYibRet ﬁbﬁk%sbﬁﬁ\WGRPEﬁﬁﬁ%h‘hbe‘é%\m%ﬂtroI | er nodes 9
2A-9 2 N ; and_gage contzoll:ex nodes 9 3 A-93 N in each elevator, and a
group nmanagemeREIsubrERWT 12 GONSEANEELLRGOE 8RS IR amegensnt 2R e and

each car controller node.  92A- 92N. Here, the h | . .subnet wor k 9 s connect ed

to the el BYHEBLiLHLRE BRtkhotee b 1diby é 2088 A3 4NGHARS dthe
Separ at e /R ERITEHARR of Dar EoEoRANE wa%moabs 148, pidnaiong %32265
sl 11 ngoPRERAPPRATEg M. | Abbn AT al b Sty LGP 700 ?u T !
el evat or 23}%&%&‘10%{1% 'a%lon lamp signal, a direction lamp signal, and
indication of the present location of an elevator); a network
connecting unit 31B connected to the car controller nodes 23A-
23N through the elevator control networks (N1-Nn); and a
calculation unit 31C for exchanging and processing information
between the I/0 controller 31A and the network connecting unit
31B.
Fig. 4 shows a construction of onein-cage con_tro]ler node 41 among
a plurality of in—cage controller nodes 22A-22N in Fig. 2: The in—cage

controller node 41 includes an I/0 controller 41A for operating various



~Therefore, the network connecting each hall node 91A-91N t 14 Aueust 2002
17 is connected to the group managenent subnetwork 98 via tjesgsist 260204 SO
that the group managenent subnetwork 98 may not be influenCeéd even i1 a
failure occurs in the network connectiify the hall nodes 91. A-91IN. To
prevent the failure on each in-cage controller node 93A-93N ar the failure
on each el evat or subnetwork 96A-96N from affecting an entire group
managenent network, the el evator subnetwork 96A-96N and the hall subnetwork
97 are connected via the routers 94A-94N_to ensure proper operation. As

descri bedI/R §ORALSaRN ethecedbpUrRgTt d edR¥asPEs &Y RMtHi9mnand héampo

devi ces hayi ng a nutyal relation are conbined into one_group and nodes are
provi ded BoIBBLEoNRrAITREt AN aA2BP HER by (Hhes Predentlorgiiode§dgnaland

t he nodes are connected through the series network, and thereby the

*** oper at PENCRYBINFERT c dhp&LeyvaFornoReRiRY Pt rem AJhe /MR F1gRa16l evat or
systemregardl ess of the nunber, of the floors_of the building. According to
the preseffdi FPENELENAtPFO CAOFIRTs PIALNaRBALARRI FYHIPBLED 6d BaPet¥Werki ned
into one group %md connected as a network,  ther e% repoving a con‘gl i cat ed
WiTing rcHAPREACLAS RBIE R RATSIRAEd £0r bhei 51 ICPYCDHE: equinisiieR 23A-
repairing d i_ntenapnce. .The i nput and_oqut put erations are dispersed to
each nodezgﬁdtggf?ﬁggl %‘gﬁt §r-S¥EHPFo PR rP&RfBE BF8§8§g§d?Ntlﬁ§ By 2Bfh&nci ng
the efficiency.of .the elevator, control system 14 August .2002 18 .,*** The
present i ﬁ\?@ﬁ%ﬂ'&%lﬁgsuﬁﬁgeﬁe@afpﬁ e&&ﬁ?f‘gxnﬂ&%rﬂ?"&ﬁ‘ﬁ%ﬂq ey ng'QI%I1°Hode
and a ele r. .no i ach .el evator,.to_rquters and has a_separate_group
managenenPerPal kit NS tret T 4eand S meihedl S Gt
rranagerrent“gode, t hereby preventing a nutual influence between an el evat or
control linée"and a group nmanagenent communication line. Further, the hall

des i i . ver e di d h
o evator, but FRE-pPegaRls s e, 3F A8t GeeRlRE T nYe 810,
conbi ned alhonf’ s Pgmﬂw o'}sofé%eb‘ééf‘gcfeﬁe i ted Wohggt 98 ad29HP The |

managenment su viaa‘router, and evat or subn&fWworks ‘a
hal I subngimosdetrdtiee CONEELEH1Vificitifes a network connecting unit 51a

for connecting the in=cage controller nodes 22A-22N and the hall nodes
21A-21N on each floor through the elevator control networks
(N1-Nn); a calculation unit 51B for performing various
operations and I/0 in accordance with the operation sequence
of the elevator; a parallel I/0 controller 51C for controlling
power and relay I/O of the safety system; and a network
connecting unit 51D connected to the group management node 24
through the group management network (NE).

Fig. 6 shows the group management node 24 in Fig. 2 which
includes a network connecting unit 24-1 connected to the
car contraller nodes 23A-23N through the group management
network (NE); and a calculation unit 24~2 for performing

various operations to allocate an optimum elevator to the hall



router to prevent a failure of one elevator or a failure Oﬂéngus@%fﬂ)rk

connecting hall nodes or a failure on the el evator subnet

affecting the entire group nanagenent 1petwork and thus enhanci ng operati on
reliability. Al though the preferred enbodi nents of the present invention
have been disclosed for illustrative purposes, those skilled in the art

w Il appreciate that various nodifications, additions and substitutions are
possi bl e, without departing fromthe scope and spirit of the invention as
reci ted igfXlhe acconpanying cl ai is. 14 August 2002 19 What is claimed is:
1. (Deleted] . 2 . (Deleted] . 3. An apparatus for efficiently managing a
plurality of &h&afpe¥athon @fouphfaRERSRIE dRYLANERIEH hWiihg M@V ikecage
controller node for, registering a destination of the passengers boarding an
el evat or daRFTIRAT AN detadd -present proceeding direction and | ocation, a
car controller_node for controlling a notor and door in accordance with an
oper ati on seqUercE of ihrfaghe kiRt R AN WepagERtnioragLon oand

al l ocation of the eleyator according to a corresponding hall call to

opti ni ze RFRFMIINT efiresieiry of the edevpiox) Ake FhaReesdm thenbriding: a
hal | subnet wor k serialuéhfonnectin% one hall node on each fl oor tg t he
group malfes®miMofeY POSEHA PP €8GHN ELRSTK FESRA¥E: PnGOERESPANEARS
controll er node and the car controller node in_each elevator; and a router
havi ng a a9 RA QAR P oFacperntEdittect iMRATH S WA HrougRethBrk to
the hall subnetwork and an interface device to yegjprocate signals through
the commReYRTRR ePthrol naetUsTkEgINATIp)) HuARdicats tRBaPIEVAESF ne
12all1 subnetwork fromthe el evator ,subnetwork. 14 August 02 20 4.

[ Del et ed] ocatioy, AP RANY Adrestaen; o nyﬁé*f?&gilﬁg"l 2 P5r§ ity of

?LEV?‘LS{ ot LPﬁ%e"éE&%“eﬂZ?Sﬁﬁé%f LS E‘taé’@eﬂé‘é%grgcla@%s‘dﬁﬁ@f‘ ﬁ—x‘éf’Qtv;%%%e;ﬁS"de
node 1 or CUNTEH n§Ca chet BRLEduds i Eeoramo it o ERke i

e oA ke g O 504 A Y

el evat or HETOT 1'hg ?o ar%or g%ong#nggﬁaﬁlég; 0 op i RPZe operaglon

efficiency,P{ shg,sotire el evator system conprising: a hall subnetwork
serially connecting one hall node on each floor; an el evator subnetwork

ting thergns i | ' h
connect!ng, 14 s Ak esgncesas HsoFoboqaiugnl{ Haitodriln oo

i n-cage contr outer connecting 1l subnetwork to
the el evalprpediie) Wia112861 2 SREEHA iPUE e ARNMECHINT ilheakkeugnet wor k

to the
in the group management node 24 through the elevator control
network (N1-Nn) and the group management network (NE).

Here, the hall call registration lamp in the hall call
button 33 is lit, and then the arrival indication lamp is
turned on when the elevator is near the destination floor to
respond to the hall call, and the arrival indication lamp is
turned off when the elevator arrives.

For the above operation, the I/O controller 31A of the

hall node 31 operates various input signals of the hall (hall

call button and lamp, an arrival forecasting lamp, a direction



group managenent subnetwork; wherein the first and second er h
I ncl ude a pair of communication CPUs and an interface devi-ce—g-o—{‘P‘gh st 2605

reci procate signals through the comuni2cati on CPUs. 6. [ Del eted]

.Ae. A Ar. Ah% A{?. A&hf R A(e. Ae. Al .AS. Al . A(E . A(2

. Ah. A@. An@. AS. Ar. A?. A, (Y Wsx+ZznDo) e =Hz7 F

~ytoj e [U c”Ma] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] cTa]ca] cal] ca]ca]ca]c
aJca] ca] ca] ca] ca]ca]cal]ca]ca]c”a]ca]cLa' F H

- AzvJY[ aX@Bnprz uphe pvesent] dajart]lion] cadignd tapfatkbe] edpvatron) cakndathbe] ca] caj

cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] caica] cajca'%

D'L" """ Gretwols Eomentiingzun th] 3hBcedrnl es] oul ou] cdnnelctdpoabetyeancal cal ¢

aJcaJ ca] ca

Ul cha] ca] tar] ekuatigr ajosissc 3p8aRaa] enldhp dajcesa icoptrller contegl(eEwsks, , . F. 011
11u23' 4<6v6d7s7v7| 7X. ~yt ohc”Yi d_ZU] ca] caéca] ca

Ul c”a] ca] Gt calads &aecapteptatlien] enltal @ ]exghangesmjpag) papeeseescal cal c
al ca] cal Cfgggrmation between the I/O controller 31A and the network
connecting unit 31B.

When the passenger requests an elevator and a hall call
is registered, the group management node 24 receives such
information and the current operation state of each elevator
via the elevator control network (Ni1-Nn) and the group
management network (NE), to evaluate the waiting time and
energy efficiency to determine the most optimal elevator based
on the above information.

The optimum elevator is selected among a plurality of
elevators in response to the requested hall call and control
signals are sent to the selected elevator through the elevator
control network (N1~Nn) and the group management network (NE).

The network connecting unit 24-~1 of the group management
node 24 receives such control information, for example, the
present location and the floor above the elevator, the opening
and closing condition of the doors, failure of the doors, or
the condition of the hall and elevator calls, from each
elevator through the group management network (NE), and
commands the optimum elevator to respond to the hall call.

Here, the calculation wunit 24-2 carries out various



‘ U c”a
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Ul c™a] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]c”a]ca
]caUl cal caUca H IJI1|J\ KKNL
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ca] caU] calU] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca U] c”a] ca] ca] ca] ca] ca] ca] cal] ca] ca
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K\F\\8]q]|]1]]E i bxb{bbztoje_ ZU] ca]ca] c”a] ca] ca] ca] cha] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ] cathanca]wgr atca] refuealsdtalc dlakl] cadth] dsajaddjocatedf Hd 086G () -
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destination floor.
Here, when the elevator begins to reduce speed to arrive
at the destination floor, the car controller nodes 23A-23N
control the arrival indication lamp of the hall nodes 21A-21N
through the elevator control network (N1-Nn) to inform the
passengers waiting that the elevator is arriving.
Then when the elevator arrives at the destination floor,
the door is opened for a predetermined time to pick up the
passengers.
The network connecting unit 51A of the car controller
nodes 23A-23N connect the in—cage controller nodes 22A-22N and the hall
nodes 21A-21N on each floor through the elevator control
networks (N1-Nn), and the calculation unit 51B carries out
various inputs/ocutput operations in accordance with the
operation sequence of the elevator.
The parallel I/0 controller 51C controls the operation of
the motor for moving the elevator and opening/closing the

doors, and controlling the relay I/0 of power aﬁd controlling

the safety system, and the network connecting unit 51D
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When the passenger boarding the elevator registers a
elevator call by pushing a destination floor button mounted on
a call registration panel 42, the elevator call is registered
on the car controller nodes 23A-23N through the control
networks (N1-Nn).

When the elevator call is registered, the elevator call
registration lamp of the in-cage controller nodes 22A-22N is lit, and
the car controller nodes 23A-23N control the operation
sequence so that the passengers get off at the nearest
requested floor according to the currently proceeding
direction of fhe elevator. The in-cage cantroller nodes 22A-22N receive
the information from the car controller . nodes 23A-23N through
the elevator control networks (N1-Nn) and the group management
network (NE) whenever the present location and proceeding
direction of the elevator are changed.

The I/0 controller 41A of the in-cage controller node 41 operates
various I/0O signals (elevator call button and lamp signals, a
direction lamp signal, the present location signal of the
elevator, elevator opening button and lamp signals, and
elevator closing button and lamp signals), and the network
connecting unit 41B performs a connection betweén the car

controller nodes 23A-23N and the elevator control network (Nl1-Nn),
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connecting unit B.

Then when the elevator arrives at the destination floor,
the door is opened and the elevator call registration lamp of
the in-cage controller nodes 22A-22N is turned off.

Fig., 7 is an embodiment showing an apparatus for
controlling an elevator system that is fail-proof and has a
wide application according to the present invention, which
ipcludes: a hall subnetwork 77 connecting hall nodes 71A-71N
and a group management node 75 dispersed in each elevator; and
elevator subnetworks 76A-76N connecting car controller nodes
72A-72N and in-cage controller nodes 73A-73N for each elevator. Here,
the hall subnetwork 77 and the elevator subnetworks 76A-76N
are connected through routers 74A-74N.

As shown in Fig. 8, the routers 74A-74N are respectively
connected to the hall subnetwork 77 and the elevator
subnetwork 76A-76N through centrai processing units (CPU)
81,82 and a microprocessor interface (INT).

That is, the function of each hall node 71A-71N, each
car controller node 72A-72N and each in-cage controller node 73A-73N
is the same as in Fig. 2. The hall nodes mounted in each elevator
25A-25N are combined to provide one hall node for each floor
to manage the input and output operations of each floor, and

the hall nodes 21A-21N on each floor are connected to the

A
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operation for maximum efficiency.

Through the routers 74A-74N, the hall subnetwork 77 and
the elevator subnetworks 76A-76N are connected to exchange
information therebetween, but the two networks are
electrically separated to prevent the failure of one elevator
or one elevator control network from affecting the entire
group management network.

Fig. 9 is another embodiment showing an apparatus for
control;iqq an elevator system according to the present
invention which is fail-proof and has a wide application,
which includes: a hall subnetwork 97 connecting hall nodes
91A-91N; elevator subnetworks 96A-96N connecting car
controller nodes 92A-92N; and in-cage controller nodes 93A-93N in each
elevator, and a group management subnetwork 98 connecting a
group management node 95 and each car controller node 92A-92N.

Here, the hall subnetwork 97 is connected to the elevator
subnetworks 96A-96N through routers 94A-94N and to the group
management subnetwork 98 through a router 94.

That is, the hall nodes separated in each elevator are
combined to provide a series of hall nodes 91A-91N on each
floor for managing all inputs and outputs on each floor,
resulting in an improvement in economical efficiency of the

overall elevator system operation.

Therefore, the network connecting each hall node 91A-91N

AN A
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is connected to the group management subnetwork 98 via the
router 94 so that the group management subnetwork 98 may not
be influenced even if a failure occurs in the network
connecting the hall nodes 91A-91N.

To prevent the failure on each in—cage controller node 93A-93N
or the failure on each elevator subnetwork 96A~96N from affecting
an entire group management network, the elevator subnetwork
96A-96N and the hall subnetwork 97 are connected via the
routers 94A-94N to ensure proper operation.

As described in detail above, according to the present
invention, the I/0 devices having a mutual relation are
combined into one group and nodes are provided to be
controlled in accordance with a small microprocessor, and the
nodes are connected through the series network, and thereby
the ***operation controller can be used in efficient
management of the elevator system regardless of the number of
the floors of the building.

According to the present invention, i/o devices that are
mutually related are combined into one group and connected as
a network, thereby removing a complicated wiring required in
the conventional art to simplify the equipment, repairing and
maintenance. The input and output operations are dispersed to
each node and each elevator controller to .be processed,
thereby enhancing the efficiency of the elevator control

system.



,|!1d%g&f()-Nylowg&f()-10%@&f()-!10%@&f()-10%@&f()-10%@&f() 4P[PPQ’QQRaBbC 1
“10TT + "10%& () -!++ "10%g& ()-+ "10%go& ()-'!10%&. ().- %10W % ()-
$' 10%9& () - RRRRRRRRSbC 1 10TT ‘10%@&'()-F!10%@&'()-1 '@ 10%& () -
. 10g 10g 10g0) s<MLO0%g& () - SPSPTU WW?1@8 1
10TT-10%9& ()-!"'!110%g& ()-9$! 10%& ()-!'!10%9& () -
110%g& () - 10%g& () - WAKXXXX+X. XbC 1 10TT, 10%b& ()-! SMLO%& ()- 10g 10g
109) < 10%& ()-710%& ()-/!'10%& ()-. Xi XXYYY"ZaBbC 1
10TT9|10%&& ()- @@109@&]()-"10@bb&f() 10%& () -

The present invention has an elevator control network
connecting a hall node and a elevator node in each elevator to
routers and has a separate group management network (NE)
connecting the elevator nodes and the group management node,
thereby preventing a mutual influence between an elevator
control line and a group management communication line.

Further, the hall nodes in a conventional elevator
control system were dispersed for each elevator, but the
present invention has hall nodes on each floor that are
combined in series, each hall node being connected with the
group management subnetwork via a router, and the elevator
subnetworks and the hall subnetworks are connected via the
router to prevent a failure of one elevator or a failure on
the network connecting hall nodes or a failure on the elevator
subnetwork from affecting the entire group management network
and thus enhancing operation reliability.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing

from the scope and spirit of the invention as recited in the

accompanying claims.
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3. An apparatus for efficiently managing a plurality of
elevators in a group management apparatus having an in-cage
controller node for registering a destination of the
pasgengers boarding an elevator and indicating the present
proceeding direction and location, a car controller node for
controlling a motor and door in accordance with an operation
sequence of an elevator, and a group management node for
allocation of the elevator according to a corresponding hall
call to optimize operation efficiency of the entire elevator
system, comprising:

a hall subnetwork serially connecting one hall node on
each floor to the group management node;

an elevator subnetwork connecting the in-cage controller
node and the car controller node in each elevator; and

a router having a pair of communication CPUs connecting
the elevator subnetwork to the hall subnetwork and an
interface device to reciprocate signals through the
communication CPUs, thereby logically /electrically separating

the hall subnetwork from the elevator subnetwork.
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4. [Deleted] .
5. An apparatus for efficiently managing a plurality of

elevators in a group management apparatus having an in-cage
controller node for registering a destination of the
passengers boarding an elevator and indicating the present
proceeding direction and location, a car controller node for
controlling a motor and door in accordance with an operation
sequence of an elevator, and a group management node for
allocation of the elevator according to a corresponding hall
call to optimize operation efficiency of the entire elevator
system, comprising:

a hall subnetwork serially connecting one hall node on
each floor;

an elevator subnetwork connecting the in-cage controller
node and the car controller node in each in-cage controller
node;

a first router connecting the hall subnetwork to the
elevator subnetwork; and

a second router connecting the hall subnetwork to the
group management subnetwork;

wherein the first and second routers each include a pair
of communication CPUs and an interface device- to reciprocate

signals through the communication CPUs.

6. [Peleted] .



