.;e3e"k"hD: 46) TIS/ 14 Aueust 2002 APPARATUS FOR EFFI Cl ENTLY MANAG NG A
PLURALI TY ﬁm S BACKGROUND OF THE I NVENTION 1, Field of the

| nvent i onmmml\ i nvention relates to an appar atl-ﬁéﬂﬂgﬂ—:’&&aagi ng a
‘plurality of glg@wators, and nore particularly, to an inproved apparatus for
efficiently managing a plurality of elfevators 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 3FFARATUSH FOR &FRIATFNTI: MVARANG P PIHRATITY \OREIRWVERRS s, t he
efficiency of the overall elevator. system the requirenments dependi ng on
the user's desires and operation reliability not only depend upon the
nunber of elevators, the speed of each el evator and the nunber of floors in

t he bui | BARFCROTND, A THFe TRBENFHIONt ruct ure of how the el evators are

controlled is crucial. As shown in Fig. 1, a conventional elevator system
i ncludes: a hall input/output (1/0O wunit 1 for controlling the indication

| anps shomnnglih%fgf'\gg éﬂ;é¥hJ§§%§§é" I n 14 Ausust 2002 2

The present invention relates to an apparatus for
managing a 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. system,
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 1lamps showing the arrival of an elevator in

USRSV
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.response to the elevator call request signals nmade by passengers who press
el evator call buttons on various floors in a building; an el tor

i nput/output (I/0 unit 2 which registers the destingié#ﬁﬂﬂﬁﬁmzs sel ected
by the passengers on board the el evator and shows the current floor and
movi ng direction of the elevator unde2 operation; a group managenent
control unit 3 which specifically designates an appropriate elevator to
respond to a particular elevator call request for nmaxim zing the overal

el evat or system operation efficiency; and an el evator control unit 4 which
controls the notors and doors of the elevators to serve the cal] uests
accor di iePIRPPRr at? on %%qlﬁelrﬁ:‘% %erFat]He a’iﬁﬂ‘%ﬁﬁ‘? at B3t BIaéearg’

designated. The hall_ |/O unit i | udes n i ndi cator for ,infor glc&
passengR3SHRNILHY BROBERSF| BOFVER BrpFB% nPul O5Fi 87 YRT1FPSC &L

di rection of %gcgﬁllevator t utt seghp t he, a se ers on
Cner 11 o %ot Bl girg oo e fetteer  dneutdontant Sr ) uEif 1 on
I f I t I
Lo ot orFeTRats si‘ceﬁﬁeéées&tmﬁg%ﬁo%%’ 5r BRI R P e W oy
Th I | h
I oga'?l gxg%%dd plrtgc‘:agedlen‘éa1£ rec ﬂ?ir?%o s’?ﬂ%ﬁglt (%\I{/‘%Jfr § ng]ﬁ]& nggéeﬁlggﬁ%ﬁn: he

I t t f ted b
Fhe s thERPeLof 4 e e Aot e 1 e o0 by
i ndi cati ggnihg; d ﬁﬁ&'t”%t 'vﬁﬂéﬂ ecil y@%ﬂg%&&ﬂ&ﬂ&%@&t 90%%%@0??15&@“ the

el evator controller 4 are conn Ct e eri es-communi cat ine while

the ot heg; gy 2BBR! o 2 Es SORAES ol fiiredt RS | Bl o FRLBRINI AL il deiie okhe

operation of a conventlona evator systemw || now be described in
detail . f&iﬁﬁizi\ﬁﬁntﬁepé‘iéﬁamr elBihtBe et opdiratilorol ARysiendye hall
call buttons of the hall I/0 unit 1 to request an elevator, the hall 1/0

unit 1 regdSiRTE1&VEROECABAEOLNUARE AT GURCKRRRGRFDLS &0 iitosts ridhr ough
the parallel conmmunication line, and turns on the hall call registration

lanp. Th@o@F &Pt MENA ARt O kkete3tRBAL AR Cfedi@dd 8 b inP o such
as the passenger's waiting tine and the energy efficiency considering the
regi st erepepational keqhibAcekevaheh Cghle, apphridhe icite crilevdiodts omrsd at e of
each el evator. A particular elevator anong a plurality of elevators is

det er m n@éesignéetedpti mal, for exanple, the elevator requiring the |east
anount of energy in sending to and is closest to the floor at which the
passenger is Waethajl ap0 sndh &l énefudeiss agenndicatespdme infarwing

requested call. Here, an exchange of infornation between each el evator and
t he groupo nanagengarscwnumngepm eachc ddooad thet prtesendh leosdriiaes and
conmuni cati on 14 Aueust 2002 4 line. When the requested hall call is

desi gnat pEoeeedingedireet épnvef ®ach ied eslatinniioe bahlrerlbrbuttemusad t he
nmotor and sends the elevator to the corresponding_floor in accordance with
t he operBYi Shespggsedgers asmarh tHleome @grﬁe§ﬁéﬂéﬂﬁg R res@est | @re, as
the speed of the elevator is reduced just prior to_ arrival at the

desti nat BSRVRESEF, & Hldh eat br r@SﬁFFSIaItéPM lanmp EeEsshawing, ay f1all

i ndication_] a of the hall 1/Ounit 1] throu h the parall el communi cation
line to Shbl FRILSERETPBYaRSR AP EFHLVg SHIL PR dE artIQRR

t he dest%ﬂatlon floor, the, door of the ftevator 3 ened,foi

pr edet er ﬁecp??ﬁ%n?%ral‘fwlﬂé%séwgeﬁs °@ki t°Gn aPITiNgxt , Ohhd t he
passengeri Erdlng the el evator register their destinations by pushi ng the
appropri §t&" gFlnatlon floor buttons in the elevator, the elevator 1/0

unit 2 registgrs th ecte f éloors in the at or cont oller_4 through

the paral el TBAMALEXEFER | 14 b ndP5TERE arpy aridfeafer | o

registr a&}xggrlmgn Stl'(ig rrgrees grrxlg IloQ’:atJ.c:JEr;1 %nsdelp%%tcee%dflln%ocrﬁrectlon of the
elevator to the passenger in the elevator, floor buttons for

registering the destination floor requested by the passenger,



~Thus, when the selected floors are registered, the elevator controller 4
controls a sequence of operations for letting off pafgzngeri ﬁg t he nearest
sel ected floor in the presently proceeding directio vator. The
-elevator I/0 unit 2 receives informati®n fromthe el evator controller 14
Ausust 2002 5 4 to show the present |ocation and proceeding direction of
the elevator. Here, the elevator controller 4 carries out the el evator cal
request, checks the elevator call button switch and the safety switch, and
controls the output lanp and the relay switch. Wen the el evator arrives at
t he requestiedldest imagistradtioom , lamps dfor iimdiperndthgarthe hteseipmesien f | oor
button lanp of the elevator I/Ounit 2 is turned off. However, since in the
convent i §habrel evat or systemthe I/0 for controlling the elevator is
performed through parallel conmunication |lines, an elevator controller 4
must be i ndi vifbheal gyoppovharagemertcedntnellen’ X handosthBeofekeapornt
wiring, and repairing is disadvantageously increased if there are nmany
floors iﬁOFﬁé'OE&ieP-'di%g.arFurqutsﬁ ckYt e 2BiRS ocopNNicatdons ubtnei ses
and control s input and_out put period nmuch |onger in conparison wth the
control WBALEd, thge SthET efdhemeMtshe A%y AVMAIIRG o/F¥r 3 s PREREB8EI and
the local failuyre qof each controlling unit can affect the operation of the
entire EPBRENAFASIONhINSYVMVARY OF THE INVENTIONY p Vv VU . i~ .. . . i
Accordi ngly, ih is an ohject of the present_invention to 6 14. August 2002
provide an i nprEveReEArAPR Q€ foFORYENELCRRLyCHEKAEPRGSESHElr WHH{yNOY

el evat or ich i, apabl e of, maxi m zing the performance of an el evator
controllgﬁwggﬁgF&% 3% d8t@Hunber of floors in the building and the

nunber of ele gtorsz End as_a rgsult havi ng a failégéoof_ﬁgg a wﬁdﬁ
appl cation by GFovi B 3 ReRY RO R UCRCSOY for inadi iy Mal? “THptcs and
Thpot - andi8utRt (G EhebarBottort T BFLD AL, RREC: Ret o SHERT et or
R T TR S L VR I T g R R
h X . ) . q FEici
gl nodaCHPLy aftpedshenf ) e AR ERT U0 RARBLAN'S HRE, T pafafiat
La' lure EB%%EE%%%&Q e ,e”éﬂi%\?wé'poﬂa@ﬁgeﬁﬁ%&% NEIOT Ko PA’tEin‘Bﬁg a
al | subnetwork connecti ng one ha node ‘on eac oor in serres wth a

group naRpggenent node, form ng an el evator subnetwork connecting an in -
cage controller node and a car controller node , then by logically and

el ectrical ly gaargkblf lhendGémestPRaint¥deaid bBheegheuates sybpebuerk. To
achi eve the above Object, there is provided an inproved apparatus for

ef fi ci entbndigAagisNguahPasr ehé tpaserti&vad Gfasi € ihgWigle bha ehevéhérgy
subnetwork is connected to the hall subnetwork by a router having a pair of

comuni caffifakiendy edtsdadrigy taeerdgikeerka heupé&mf etBegeBévatbrough
t he conmuni cation CPUs, thereby logically and electrically separating the
hal | subpeallwyr karid ofthéhewh®nd abpstROEdbHOEkate 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



w2z bt 3 uz apou xo~tnata u~ 30 u~~xb~zp xooZq pa~z~~ap a sz ~r bz3 4

bz,3 .ui apou TTeq E ~o0 u~sxbs-rp xaoTq pa' CT. ~qgap i .
;uo0' r~. ~ot Tdda apzM a s~q pug 3ooxd-Ti a~ st qEqq uoizégﬁggigﬁégazd aqq oq

- bui p. zoooa uzaqs~Cs .xogqsna~a ua . .bujZZox~.uo0 .zo0 sn~p~ndda u~ bu-rMus
Ma~rn ~ si z bt3 :~za Zeuoi ~.uanuoo aq~ off. bu~paooo~ uta~.s~Cs ~o0~.anaTa
ua bui nrous nexbatp xooTg r st ~ bi3 wor~uanui ~.uasa.zd auk ~o
anT~a~i uzi T you aa~ snub. pua '~ltua uoT~e.z~snlZz ~o ~CpM ~Cq uantb a.z2

uo', ruM sbuTM-e. zp bu-r~uEd~uooo~e aug pua Mt aqui axau uan~tb uoTqdi . zosap
pati ~~ap aips.utoal3 poo~.saapun ~CZTn3 axo~u au~ooaq TZzM uot quanuT
~uasa, zd aus s~mvca NHS 30 Homanbs~a a~z~g ' snd~ uoz~aazununuoa auk
uUFno. zu~ sTaubwhea~ghe. zdgAaste@-hallnagldais. désifnattedUto A&pecific
uoz~soi ununuoa ~o .zz~d a Fui pnTauz ~~CZanr~aadsa.z ~ s.za~no.z puoaas pua
~sa- I~ ~(eX@vatod|(thalslE@edede Ucodbeollepua Xoaid6lisNBhe Z fiotddZarik 0~
pa~aauuoa si xaon~~augns Zt~u auk pua Xx.zonn~auqgqns ~uauraFau~u dnox5 a ~Cq
pa~aauuoosaxdsafthe .elaiAtor-Uom Eh@ocurraspaniiiggafioorudnlalcdmtattwXx 6

auk uoi uMuz s.zo~enaTa ~0 ~~i Z~anTd a Fui bauvaui ~CZ~uai aT~~a ao~
sn~~. z~ddweiphnthediapenat papi sequehce o zaasponda€qo theo oo mtds pmnayioy-
~CZan~~au, za~Z~ 0sS L ZOQZ ~sn n~ ~i 14 Aueust 2002 Fig. 5is a

det ai | ed bhdt¢kcdlagram of a car controller node (or elevator node) in Fig.
2; Fig. 6 is a detailed block diagram of a group nanagenent node in Fig. 2;
Fig. 7 is an eHbuéi,nest tbRospegdanfapparatevator tomedidedg ust gmielt or
system according to the present invention that is fail-proof and has a w de
applicati 8a arrival at the destination floor, the elevator controller
4 activates the arrival indication lamp of the hall I/O unit
1 through the parallel communication line to show that the
elevator is arriving. When the elevator arrives at the
destination floor, the door of the elevator is opened for a
predetermined time to allow passengers to exit and board.
Next, when the passengers boarding the elevator register
their destinations by pushing the appropriate destination
floor buttons in the elevator, the elevator I/0O unit 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



_Fig. 8 is a detailed block diagramof a router in Fig. 7; and Fig. 9 is

. anot her enbodi nent showi ng an apparatus for controll [ 2‘8 an EI §vator system
“according to 'the present invention that is fail-pr t a wde
-applfcation. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 2 is a
vi ew showi ng an apparatus for control king an elevator systemwth a fail
proof and a wi de application according to the present invention. The
apparatus includes hall nodes 21A-21N which serve as 1/0O devices for

regi stering elevator calls from passengers waiting on a floor and
controlling the operation of arrival |anps |anp which indicate the arrival
of an el gvied WHIWN-tIRYHres@intolbeatieteanhar peberatidhgn@ieectLdn 224N o

regi stering a destination of the passengers boarding an el evator and

i ndi cat i egetratopt esent proceeding direction and | ocation; car controller
node(or el evator shaft node) 23A-23N for controlling a notor 14 August
2002 9 and a Heee,i nthecebedatoe sbhbrablepes atapnies et cchefelidvatadevat or;
a group managenent node 24 for allocating an elevator according to a
correspoadihgrieghkstal checkspthe 24 evadroat ical lefuttoen ewidict renderthe e

el evator system an el evator control network (N1-Nn) for connecting the
hal | nodesfetp ZWitoid tamd icontagd scorhe obusputodesn 2dn@2hieo ndlayxar
controll er nodes 23A-23N. and a group nanagenent network (NE) for

connect i AgitmAB.car controller nodes 23A-23N to the group management node
24. Here, reference nunerals E1 to En-1 represent comon hall call,
circuits, andWhsp- the redmvation areieesrat thg reaiesheda degisinatekomn of
one hall node 31 anong the plurality of hall nodes 21A-21N. The hall node
31 incl ufé9oan the éefrr&%| epened 20¢ Bherreanesvedi HLeOY /ntiemaanpf a
correspondi ng hall (hall call button and |anp signals, an arrival

i ndi cati 68 Fgﬁpeéﬁyﬁ§lo?? /@ medd @n YsapprgshfALLand i ndication of the
present |ocation of an elevator); a network connecting unit 31B connected

to the car coHPWEVREr FIAEE 29N BRI ERAPYEGRLIPRELeLdEYRELT. SYSTE™ HetSwor ks
(N1-Nn); _and_a cal cul atipn unit 31C for exchangi ng and processin
i nf or mat F4R HRY VERMEXPALLING %ﬁlﬁvia&"%i'ﬁ BﬁH%P eﬁe‘f]i’/\’g‘?‘l?(g]&(ﬁﬁfé%ﬁ%]g uni t

L R DT R O = M N L R ot

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 is decreased and the 1local failure of each
controlling unit can affect the operation of the entire

* ST S
elevator systemn.

SUMMARY OF THE INVENTION

}..', [T et

Accordingly, it is an object of the present invention to



a plarality o f in-cage controller nodes 2 2 A-2 2 Nin Fig. 2. T h a
in-cage controller node 41 includes an /0 controller 41 Aj4RguRREIGHI NI
vari ous 14 August 2002 10 I/0 signalgs of the elevator (eTevator cafl
button and | anmp signals, a direction lanp signal, the present |ocation
signal of the elevator, the el evator opening button and | anp signals, and
the el evator closing button and | anp signals); a network connecting unit
41B connected to the car controller nodes 23A23N t hrough the el evator
control i S 1ol o ti i h angi ng and
pr ocessi ggfﬁﬁtgm{h}tfu ol(rllrml:]‘)ret ween ePaft?Lgé cght%r o??feir@jzﬁ%é%ﬁdfn?ﬁg%ggtam@k
connect i ng4aiti t¢1R¢ Fhfeyat SR WahdcRONS ' E&baI9Te Ob£O M EAK1 AHY MGhd €7 node
51 anong"the plufality o? the car controller nodes 2 3A-2 3N . "The car

control | geriRifianlel 82! 41 cAaRekIObKLEANNSE dhitl dsd b kb fGMEE! | NG
the in-gage controller nodes 22A-22N and the hall nodes 21A-21N on each

floor thigughobke €he¥RbObuLPRind!arfitMy bt UF) elavadbesdl ahh@nagni t S51B
for perform ng various operations and I/O in accordance with the operation

Sequencegof rb8g1€! Q«Y@«}ﬂ{gﬁ a PRa Al Lstods O st ROl Rie ShEphaicatlhl Oby i Ng
power and relay I/O of the safety system and a network connecting unit 51D

connect e¢ s ildifgd O WA B RRARTPRbcBEEBr2 4ok hih@HEH i hGen 4L RURnFRBAJSAENT
network (NE). Fig. 6 shows the group managenent node 24 in Flg. 2 which

i ncl udes o tpRILAOT n C BHHLT ENSor Niand?4a 1 Q@VRREeUnbet Rrduissoint £t er
nodes 23A- 23N through the group managenent network (NE); and a cal cul ation

unit 24- Zafigipey farevagby ainus 2Rer ahtpis o Jreocalieratowpt andnbel evat or
to the hall 14 August 2002 11 call. The operation of the present

i nvent i orcoMridctiioy BBefets riHiedleRraioracdbntolbér dnt ¢heh ebanatting5A- 25N,
when the | ocation and proceeding direction of the el evator are changed, the
hal | nodes glhf-aAlityli sposhshvDtorracdinirsiiereceite & gpoupspandgagent
information fromthe car controller nodes 23A-23N t hrough the el evator
control reEntrdls exNtd\rfortno oned neztverkhe el evator | ocation and novi ng
direction on a floor indicator 32. Here, the common hall call circuits
(gl-E(N-1)) darte isoamedched dbbjebt dflthequesant timyendiimrf tooprevidaat al |
el evators can recogni ze the hall call when a specific hall

an improved apparatus for efficiently managing a plurality of

elevators to he capable of preventing a local failure from
affecting the entire group management network, by forming a
hall subnetwork connecting one hall node on each floor in

series with a group management node, forming an elevator

subnetwork connecting an in - cage controller node and a car
controller node , then by logically and electrically

separating the hall subnetwork and the elevator subnetwork.
To achieve the above object, there is provided an
improved apparatus for efficiently managing a plurality of
elevators in which the elevator subnetwork is connected to the
hall subnetwork by a router having a pair of communication
CPUs and an interface device to reciprocate signals through
the communication CPUs, thereby 1logically and electrically

separating the hall subnetwork from the elevator subnetwork.

N,



".call occurs. |If passengers waiting on each floor register a hall call by
pushi ng a hall call button 33, the hall call is registeredl4 Aublist 200DUp
managenent node 24 through the el evatjor control network (N1-Nn§ ang t he
“group managenent network (NE). ' Here, the hall call registration lanp in
the hall call button 33 is lit, and then the arrival indication lanp is
turned on when the elevator is near the destination floor to respond to the
hall call, and the arrival indication lanp is turned off when the el evator
arrives. Fothhegagove gger tion,h%he I/Q controller 31A of the hall node
u

31 operates vari ) Vgikjna?g EVehethal | 2oe | Qkilectbut tidrerand ilsanp,

an arri yalovidleec aghi NmpBAdRad @ SHJBG 4 2 12 lamp the
present | ocation si nalﬂ)of t he agjlprevat(‘)'%], fgrqird ?ngéé?é\g%é SR g Buni t

31B car Blewadditya afortl@vatonr shatmedni chetieé egadap nadeseRdnt 2a8bgandnighe

i n-cage GoRtral] ontraol networks (N1-Nn), and the cal culation unit 31C
exchanggéqghdq%%g%%%%eghQ%ﬁﬁﬁ%ﬁﬁ(NPQ&% t heORReckeRt rby| ep 3@Aoand t he

net wor k maoiagectnng suibinetbBk When die PasEeBgsheffHeSLS aBLRLaYaL0L and a
hal | call is registered, the group nanagenent node 24 recelves SUcCh

i nf or matfn GhEVEFHRY c BURBREWeEKr saiédn ancatte Dhnegehest evatintetuoack hpy

el evat off tr n 1 a e .aro mana nt network (NE), to
eval uat eflt?%g V\agh%l ﬁ%%{iﬁe%%ggg%érg@;e%]%%‘é% tbngg{{g?ﬂgné‘ PRt oS f

opti nmal cemeunicntbasedCBis t kmdabave interHatkOoNdedi®s ORI W@c%%éégé I s
sel ect egigggﬁg F:lhgl urgl lgflé of elevators in response to the requested hall
cal | and control*§PYHRI 56 OEBRL1ERE1PR G cted el evator through the

el evator control network (N1-Nn) and the group nanagenent network (NE). The
networ k connecting unit 24-1 of the group managenent node 24 receives such
control information, for exanple, the present |ocation 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, from each
el evat or BRRED ugRS CREPEF QN P Endi By AR LN wor k (NE), and commands t he
optinmum el evator to respond to the hall call. Here, the cal culation unit
24-2 carries out various 14 August 2002 13 cal cul ati ons necessary for

selecting the,opti MUILA ¥t ddh WEPP S e ubke Ful11§ bnderstooa

from the detailed description given hereinbelow and the
accompanying drawings which are given by way of illustration
only, and thus are not limitative of the present invention.

Fig. 1 is a block diagram showing an elevator system
according to the conventional art;

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;



Then, when the requested hall call is allocated to a speci EIIIC: el evit &r
t hrough group nmanagenent, the car controller node 23A-23N e

notor in accordance with the set opera%ion sequence and noves the el evator
towards the destination floor. Here, en the el evator begins to reduce
speed to arrive at the destination floor, the car controller nodes 23A-23N
control the arrival indication |anp of the hall nodes 21A-21N through the
el evator control network (NL1-Nn) to informthe passengers waiting that the
el evator is argpiying.islRe \; (] t tiLnation
floor, the dooirsi?{:sr%plesngda?%gfge%%ﬁlgrﬁﬁﬁﬁé idrrfégfc 8@ &O%E‘%]&%P?‘ R%e

passenger $or dBGatdeNMALKinCRRNecting unit 51A of the car controller nodes
23A- 23N connect the in-cage controller nodes 22A-22N and the hall nodes

21A-27. N on eaplyf|©0fg tahaetdl 1bRC LEbeXa S agsant 68! r(z-ﬁ}jenMHt and
the cal cul ati onb%ni t SS:LB car ?irietsﬁ'aou;i v?’frfjli gug ianput s?%%% li%per atrons in

accordancgoagtbntiafgppggati on sequence of the elevator. The parallel 1/0
controller 51C contfols the operation of the notor for noving the el evator
and openi ng/ cl pgyng jheiLoanS, «ABBAGRHRNEO! khBdihhe AR apdatdiud per and
controlling the Ssafety system and the network cOnnecting unit 51D 14

August 20@dntfolldA§nids khevRtesensysest tdicdbfindets! eypé opraddthe
hal |, and the elevator calls through the group rmanagenent network (NE) to

t he groupifAREeAEEsRNtnARNEs 2fa i MASFOb HeaRASRAS 08w Dear P10 ddre @ evat or
registers a elevator call by pushing a destination floor button nounted on

a call registraigons ppnel déBailbe BLeYRt@lagPah 45 a egutker &6 Pyl e car
control |l er nodes 23A-23N t hrough the control networks (N1-Nn). Wen the

el evator gaBl is registered, the elevator call registration |anp of the
i n-cage controller nodes 22A-22N is lit, and the car controller nodes

23A- 23N cont r ofigrhe sopar airictheac genibe@inent hgahowlifgpaasapparatyet fifd at

t he nearest requested floor according to the currently proceeding direction
of the el esatpollihe ian cajevatntr okystenodescEAimPNtoecehe e gresent
information fromthe car controller . nodes 23A-23N through the el evator
control neénwenkiofiNthah)isnthihepyoofipandnbgenenvide 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 (or elevator node)
22A-22N for registering a destination of the passengers boarding an

elevator and indicating the present proceeding direction and

location; car controller nodelor elevator shaft node) 23A-23N for controlling a
motor



‘network (NE) whenever the present |ocation and proceeding g‘ éectsi gﬂ of the

el evator are changed. The 1/O controller 41A of the in-ca r node
41 operates various |/O signals (elevagor call button and |anp signals, a
direction lanp signal, the present |ocation signal of the elevator,

el evat or opening button and | anp signals, and el evator closing button and
| anp signals), and the network connecting unit 41B perforns a connection
bet ween the car controller nodes 23A-23N and the el evator control network
(N1-Nn) and 34 dNerusin 2862cddaredé WiEh cahc wpaidati ownideqbEfdey agesides and
exchanges the information between the I/0o controller 41A and the network
connect i agevatbr4lBa Tdwsup\h@ankhemenevahodearzd vetorat afthecdeshgnadn on
floor, the door is opened and the elevator call registration | anp of the

i N-cage eQeviatblrescootding?Ac2N ¢ardagpmdiiofld .hadlily.call stanoptbmizerent
showi ng an apparatus for controlling an el evator systemthat is fail-proof
and has eaperd¢éiappl e€fticbanagcostli nghe o erttd e e edeivatorensyshemmnhi an

i ncludes: a hall subnetwork 77 connecting hall nodes 71A-71N and a group
managene e evrater7Sodtspkrsstdvork qanl+Nal)efaroconzect e witeohadibnede®r ks
76A- 76N connecting car controller nodes 72A-72N and i n-cage controller

nodes 73A21A3R1Naandatheelimvatiercontieler nbdee o228 wangievwedrkeohtratiad t he
el evat or subnetworks 76A-76N are connected through routers a4A-74N. As

shown i nnedgs 823AR23Noutand &A4AgrédNparmanagement valgtwoorkhedNE) tHoxrhe hal |
subnetwork 77 and the el evator subnetwork 76A-76N through central
processi mgpnmeictdngCPthe 88y 82nlantera ni cr opedess AFA+3RNer facah@ Ngyoughat i s,
the function of each hall node 71A-71N, each car controller node 72A-72N
and eachmareggmengnmodle @4s node 73A-73N is the sane as in Fig . 2 . The
hal | nodes nounted in each el evator 25A-25N are conbined to provide one
hal | node for Hexeh reésrence numerals E1l to En-1 represent common hall
call circuits, and 25A-25N represent elevators.
Fig. 3 shows a construction of one hall node 31 among the
plurality of hall nodes 21A-21N. The hall node 31 includes an
I/0 controller 31A for operating various I/O signals of a
corresponding hall (hall call button and lamp signals, an
arrival indication 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 controller node 41 among

a plurality of in-cage controller nodes 22A-22N in Fig. 2. The in-cage

controlier node 41 includes an I/0 controller 41A for operating varous



.t o manage the input and output operations of each floor, and the hall nodes
21A-21N on each floor are connected to the 14 Aueust 20021 £isP 2002
managenent network 24 to enhance overall el evator system operation tor

maxi mum ef fi ci ency. Through the routerd 74A-74N, the hall subnetwork 77 and
t he el evator subnetworks 76A-76N are connected to exchange information

t herebet ween, but the two networks are electrically separated to prevent
the failure of one elevator or one elevator control network from affecting
the entire group managenment network. Fig. 9 is another enbodi ment show ng
an appar affldg Bdanadist rof | Fhg ghewpERE: dﬁlﬂ@tt@ﬁ\ £ RWeg-en BRd dABPent

i nvention which is fail-proof and has a wi de applicatiqn, which includes: a
hal | subnéﬂﬂéﬁpcs@?ac‘éhﬁﬁﬁ‘t‘ilﬁg harp sigRal o the presant dosa td@heiadaks

96A- 96N connecting car controller nodes 9 2A-9 2 N ; and _in-cage controller
nodes 9 3°A Bheeievaker, é}lﬁlalﬁva%d°BQBFBEp‘°%ﬁ‘a§eﬁ%tl%ﬁéﬂmﬂ-ﬁr98
connecti n% %roup managenent node 95 and each car cgontroller node 92A- 92N.
Here, the2R8) FheUBAENAGR §79sdngoidteBd ang (LREP: SAIRAE) Juln SERYCRK

96A- 96N t hr gﬂ%h routers 94A- 94N and tqo g gr oup nmanagenent subnetwork 98
t hrough aSPHRPEEiag. uﬁ*l’r’étq% cReriRd tRogh p&PRERLSY n edtAf8S ¥ or are

nmbi ned t d f hall d 91A— N f
ranagi ng 401 CREBEOE he, SBIRE S GORER AR, NPSNGRREnd Mk i A AR forent
Ther of or 6 CALRBLASEREY RALbrike Chaty Hee ﬁnﬁi'rﬁv%%% %{%t Y LnForRation

between the I/0 controller 41A and the network connecting unit

41B.

Fig. 5 shows a construction of one car controller _ node 51
among the plurality of the car controller nodes 23A~-23N. The
car controller node 51 includes a network connecting unit 51A
for connecting the inscage 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



14 Aueust 2002 17 is connected to the group nmanagenent su@ggh#g&§08§ Vi a

the router 94 so that the group managenent subnetwork 98

i nfluenced even if a failure occurs ifn the network connecting the hal

" nodes 91A-91IN. To prevent the failure on each in-cage controller node
93A-93N or the failure on each el evator subnetwork 96A-96N from affecting
an entire group nmanagenent network, the el evator subnetwork 96A-96N and the
hal | subnetwork 97 are connected via the routers 94A-94N to ensure proper
operati omalls described in detail above, according to the present

invention, the I/O devices having a nutual re|lation are conbined into one
group and nodEke arapexrakionedef o cBhesente YRRt d¥idd Wh Resnal |

m croprocessor, and the nodes are connected through the series network, and
t her eby dascribedeintderatlontroller can be used in efficient managenent of
the el evator systemregardl ess of the nunber of the flogrs of, the building.
Accordi ng to FhesbredBnearhvehevahor| 2BAgdoNe e ¥heRathe & aGd Whde| at ed
are conbined into one group and connected as a network, thereby renoving a
conpl i capsdcepding ddagrtaani pft fdec ARARATINARTEr CRERIE AN h%ié

equi pnent, repairing and mai ntenance. The input and output operations are
disperse§°§éseaéh‘ﬁgﬂedbﬁﬂo%%éﬁpﬁﬂQﬂ&ﬂ(ﬁlQRFn¥%ﬁ?¥¥et?)éﬁﬁf?ﬁhﬁﬁiﬁﬂgd,

t hereby enhancing the efficiency of the elevator control syste 14
August 2@6pforpatienTREop & near rpplolleh haBCdRSePadatdl 'E%’ﬁ?‘?qr)pf th& wor k

connecting a hall node and a el evatqr. node in eaﬁh el evator to rquters and
has a seBaR¥RECYr GANGFRIagET¥orkset W INIINERC ¢ RASERERY %’f?e AT nodes

and the group ,nmanagenent ,node, thereby preventing,a.nutual influence
bet ween HcéFéQQtB%GCHHYF69 ¢+F%P%hﬁna9€r%u€fﬂ%ﬁab%%&ﬁﬁt%5n%ghication li ne.

Furiier, 11 Bkl MOfES | ko tetly onshel RIRLELeoN gl ot eere
he. qr ougoRERESERero U abbh kRORE® 2 CPodier St PRECE Bon P BB Cvor ks
and the gigba %g%eaﬂﬁ{@%é%a%f%gngﬁéEﬁgfiacgﬁf when a specific hall

call occurs.

If passengers waiting on each floor register a hall call
by pushing a hall call button 33, the hall call is registered
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




router to prevent a failure of one elevator or a failure gg!thetgﬁb*ork

connecting hall nodes or a failure on the el evator subnet

affecting the entire group nmanagenentihetwork and t hus enhanci ng operation
~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 Lamphethecprnpaent ntocdttion. sighdl Aofushe2@l2vatovhat and thei ned is:
1. [Deleted] . 2. [Deleted] . 3. An apparatus for efficiently managi ng a

pl ur al i t ygetwork evenneating angtoldpBneazyéasnoubpparcannedtbomypesween- cage
controller node for registering a destination of the passengers boardi ng an
el evat or thadel eddtax | medash e Idr-@dhtandribedodiagg apniwetler oantaldndteceks on, a
car controller node for controlling a notor and door in accordance with an
oper at i ofN$eokncandfthen calevdasionantis Jieupxpaaagesand processes

al location of the elevator according to a corresponding hall call to

opti m zeinfermatbenebpreeencihef I/ife eontralleryildr aggsﬂ:bm nesWprKsi ng: a
hal | subnetwork serially connecting one hall node on each floor to the
group mafapBaehingodeit ghlkl evat or subnetwork connecting the in-cage
controll er node and the car controller node in each elevator; and a router
havi ng a pai r encbhenPReSeNgnt GrREueHtMman | akevaeor|anfhhaddbsaddork to
the hall subnetwork and an interface device to reciprocate signals through
t he commifii @Rgilsiterrds, theer@mMuP ofprbagepens aade cg‘FI yesepupat SHGht he hal |
subnetwork fromthe el evator subnetwork. 14 August 2002 20 4. [ Del eted]
5. An appBfarmatien and;the funrentRpekabion FEate phreadhewdeypdorn a
group managenent apparat us having an in-cage contraqller node for

regi ster Vag atRRsEYeYAteR ofORREShaReteYk oAty aRdel Ei&it GFOXRd

i ndicating the present proceeding direction and |ocatjon, a,car controller
node formgBﬁFFBgPFn§e§wﬁﬁFoAN§Hd dﬁ%reWﬁ1§€58rggﬁiewﬁ}YhP%ﬂtbﬁﬁr3?20n

f val d t de.f | ti f th
o ovat or SBEEEY TG TLPIEL 5P ASHORRLAG HAF M PREABaM FHPRE TR RRE e on
efficieng ﬁﬁ thg egtirg elqyator system conprising: a hall subnetwork
serlally°§o &ct ﬂ& onBT M H4e on each floor;

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



an el evator subnetwork connecting the in-cage controller e an e car
controller node in each in-cage controller node; a first 8 ecting
the hall subnetwork to the el evator syfnetwork; and a second router
connecting the hall subnetwork to the group managenent subnetwork; wherein
the first and second routers each include a pair of conmunication CPUs and
an interface device-_to reciprocate signals through the comuni cati on CPUs.
6. [Deleted] . .Ay.A A .Ah9. A9R ASR AR Ay. AL .A{@AuY .A92 . A2

. A ALI .Aana.d\S.aftsxrod@rﬁo@éﬂamyP[ﬂirf %eflectAng the optimum elevator in

i 9:1~ysnid_Y]c”a]ca] ca] ca] ca] cha]ca] ca]ca]c”a]c:a]calca]ca]calca]lca]ca]calc
a] ca] cal| rxegperisam|tua|thelhed]lcadad/1a) ca] cTa | KQH gRS}~q r

}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] caU] ca] caU] ca] caU] ca] ca]ca] c
a] ca] ca] ca] ca]Bedre, ajhen ctheareafueaitesd rhalk! chllKliE ¥1Idddted3"to a

e H#$S 10" ' m " w(| val gb] X] c] ca] ca] ca] ca] ca] ca] c™a] cal] ca] ca] ca] ca
] ca] ca] cadpeditie &PMPMFC‘@E@‘]!%]M@MM&FM] @a] cahtgallen (((((]))

++O+Z+k+| +++++,, [, ,D--

00| wr mhc/1v9@e | &%t&}ﬁapga]:ca}sa}:ha] cudtey] chi cadcotdaiom] ¢ith cbheake#] ca] ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca'0001111223394N66647v777777
859j 999999perat ion sequence and moves the elevator towards the

}xsni d Z ca ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]ca]c
a] cal] ca] mgtigr L1993 a] ca] ca] ca] cal ;
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A
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Jca] cal caU(Ln A‘gf ]é:hae] %rl%] ]J.C?]x'lgi]c%il:]l%%] (]:.g]mp 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/output 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 and controlling

the safety system, and the network connecting unit 51D
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(NE) to the group management node 24.

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 ﬁhe elevator. The in-cage controller 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/O 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 between the car

controller nodes 23A-23N and the elevator control network (N1-Nn),
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connecting unit 41

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 1is 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
includes: 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 far 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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group management network 24 to enhance overall elevator system
operation fo; 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;ipg 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

A
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>9>Z?k@a%¥§§%ﬁ?94 so that the group management subnetwork 98 may not
be influencéd 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
managenent 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

systemn.
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routers and has’ a separate Jroup 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 1in 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 wia 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
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 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 gsignals through the
communication CPUs, thereby logically /electrically separating

the hall subnetwork from the elevator subnetwork.
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elevators 1in a group management apparatus having an “in-cage
controller mnode 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, compriging:

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. [Deleted] .



