2077954 CONTTROL SYSTEM FOR PLURAL ELEVATOR CARS The' present invention 23).
refates in general to ‘an elevator control systemand in particular con S
a system for managi ng and controlling,with the aid of a conputer a o
~plurality of elevator cars which ar® ﬁrTven in 5 parallel. ﬁ? ﬁﬁszgv tor
control systemof the type described above, there has hithe 0 own
an el evator car -operation control'systemfor a pluraljty of elevator cars
driiven in paral |l el whOGNTROL STYSFEM dﬂ@XFRgbﬁﬁmél appar at us each
prdﬁfded in association with a corresponding one of the elevator cars for
controlling operation only of the associated or corres- ponding car and a
group supervising control apparatus for collectively supervising or
managi ng al | the car Twstppbséht aprensiion relatesliitigarerah tosanPatents
3,443,668 and 3,851,733. The prior art control system-suffers serious
defi ci ency éYetdipdér wentrolasystemoandr 4n partisiarlan eepesPNsi Ag contro
apparatus, the elevator cars will possibly be disenabled to_perform
servi ces fsysfenafor casnsgingagndgconsmaldiing twimethe2idwafopr t he
substantially whole el evator system :To deal with such difficulty, it is
common in Eomnutert® prevaddtinefcslevatory Xars nhiehi 28 dRigen in
threefold. Modreover, although the provision of the group supervising
control 252823k ls desirable in the case of a large scale el evat or -2

As an elevator control system of the type
described_above, there has'hitherto been knoﬁn an'
elevator car operation control system for a plurality of
elevator cars driven in parallel which systém‘includes

10 car control apparatus_éach provided in assoclation
with a correspohding one of the elevator cars for
controlling operation only_ofithe associated or corres-
ponding car and a group supervising control apparatus for
_ collectively supervising or managing all the car control
15 appératus; as 13 disclosed in U.S,'fatents 3,443,668
and 3,851,733. The prior art control systém suffers
serious deficiency_in that when a failure occurs ih the..
- group supervising control apparatus, the eievator cars
will possibly be disenabled to perform services for
20 hall calls, leading eventually to the shutdown of the
substantially whole elevator syétem. To deal with such
difficulty, it is common in practice to provide the
control systm in duplication or threefbld; Moreover,
althpugh the provision of the group.supervising.control

25 system is desirable in the case of a large scale elevator



systemwhere a large nunber of el evator cars have .to be controlled unde
pervision or a great nunber of floors have to be serviced, it is not
greferred fromthe econom.cal viewpoint to provide independently the 5
gr oup supervising control apparatus pnathe case of a snmall scal e el evator
- &ystemin which the nunber of cars is less than four or the nunber of -4
floors to be serviced is |ess than ten, for, exanple. As an attenpt to sphve:
the prdbl e3ysieeni whene1a 18866, DURORT I’PJIS e&e%‘f?‘%@%p%%%ﬁ gﬁvgl %\9’25& cond¥ol, .
system for controlling a nunber of cars driven in parallel which system
i ncl udes contmelled WRACE RUPSFVASIAMAR 2 £FF3Y o@iuﬂaiéﬁgi RW;.SSOCi ation
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are nunmerous problens to ' system . First, since the
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the car contr apparatus, there arise differences In ware as.wel | as

sof tware sty Uucddd eciRamNgehNered’ exalip1d, apparatus, which are of course
unde5|rable_|n respect of Standardization, -
As an attempt to solve the problem mentioned

10 above, thefe has been proposed an élevator control system
for controlling a number of cars driven in parallel which
system includes a number of car control apparatus
each provided in association with a corresponding one
of the élevator éars, wherein oné of the car control

15 apparatus is imparted with a group supervising control
function, as is disclosed in U.S. Patent 4,114,730.
When malfunction or failure occurs in the supervising
control function, the_indiﬁidual car control apparatus
perform the operation control for the associated elevator

20 cars 1ndepeﬁdently from the group supervising dontrol;
Certainly, this control system'is also advantageous in
respect df the expendituré. However, there are numerous
probiems to be sblved in this control system. First,
since the group supervising control function is

25 1imparted oniy to a given one of the car control apparatus,
there arise differences in hardware as. well és software
structure among the car control apparatus, which are of

course undesirable in respect of standardization,
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supervi sing control function or a power supply source undergoes- 5 failuke,

1 orodudtion control, exchangeability and mai ntenance of the car control '” 
apparatus. Second, when the car control apparatus inparted with the groyp -

then-the group supervising control function will be lost, to involve a
remar kabl y degraded operation effi- ciency and reliability. For exanple,
two.el evator cars may respond to a stnle hall call.. To evade the above

shor£€omings, it is conceivable to inpart the group 10 supervising control
functi onl t PRR@RCHLonheoasr odontexnhangraki Lty candemapntenanicée t he group
supervising control in duplication or threefold. However, such neasures
mean necess@f i Fheafari APLECDIAPRAYALILS ve ¥PEOBBIIIERt Ehesgorem whil e
brocess { nEURFIPLCAPRATRLHS WARRE ShUTLYACKBE | EyoUD: SRPETRsEE
Control Sy SiTFTSr FARSBLAD BT GTSH | IR Ly BPUFaR RPIBFERRS atof cars |
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shortcomings, it is conceivable to impart the group |
.10 snpervising control function to‘éach of Ehe car contfol
apparatus to thereby provide the group supérvising control
'in duplication or threefoid. However, such measures
‘mean necessarily an intolerably expensive and complicated
system, whilenthe car controller as well as the group
- 15 supervising controller can not process the service
requésts.nith a satisfactorily quick response.
| Accordingly, an_object-of the'invention is to
provide an elevator operation control system for managing
and controlling a’plurality of elévator cars driven in
20 parallel which system is made immune to ﬁhe-drawbacks of
the hitherto known oonﬁrol.system'by imparting to each
of the car control apparatus thé function to superviée
and control'the-associated cars in conjunction with
- positions and travel directionlof the otherfcars.n
25 . | In view of the above and other objects of the
invention which will become more apparent as description

proceeds, it is proposed according to an aspeot of the

invention an elevator operation control system, comprising



X 1 a plurality of elevator cars adapted to be operated in paral | el fo! !
sefving a plurality of floors of a building and a pIurallty of car control.
dappar at us each provided in association with a correspondi ng one of the .i j
el evator cars 5 for controlling individually operation of the aSSOCIated
el evator car, wherein each of  the car control apparatus includes

1 nput/output neans for transnlttrng I™nf ormati on concernlng at- | east P
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el evat or car considération 15 of t ornatlon ncerning t
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terns "supervising control super- visory control" as used herein, it
i's ing el denPSLLLAG gaa&wldumyofoﬂémaim@aés tRedkEalk i@g-ianction
with 20 " one another and enconpasses service allocation control

2 for. thkadwrdtoratds, whéretih kacid ot aKe byarondrnivtolnapbaratsg Where no.
service calls are issued, a regul ated operation control- perfornmed upon
earthqwﬂnnlddes,1npue/oaeputcmdauswﬂannﬁmnnsmmttbngltheoeWWMiodRuterned
2 25 operation controls effective at predeterm ned periods'and so forth.
The abomrm&rmmgrabbﬂ.eass poeidlidrea&ng dsravell adinectden off tthhe present:

invention will becone
assoclated car to the other car control apparatus associat-

lOI ed with the other elevator cars and receiving information 1
concerning at least positions and travel directions of
the other elevator cérs from thé other car control appa-
- ratus, and a supervisory control unit for controlling
operation of the associated elevator car in consideration
15 of the information concerning the positioné and the travel
directions of the other elevator cars.
- With the terms Psupervising.controlﬁ or "super-
visory control™ as used herein, it is intended to mean
fhe controlling of plural cars in muﬁual conjunction with
20 one another and encompasses service allocation control
for the hall calls, a disﬁfibuted.stahd—by control in
the case where no_service calls are issued, a reguiated
operation coﬁtrol-performed upoh éarthquake, fire, power
service interruption and the like event, patterned
25 operation controls effective at predetermined periods and
so forth.
-The above and othér_objects, novel features

and advantages of the present invention will become



1 ﬁure apparent fromthe description of exenplary enbodi- nents of the(ifi§>) ;
| p " _:

i nvention. The description nakes reference to the acconpanyi ng draw ng
which: Fig. 1 shows schematically a general arrangenent 5 of an el evator
control ‘system according to the teacling of the invention; Fig. 2 shows in-
a bl ock diagram a hardware structure of a nicroconputir emgﬁgggiin
carryi g QWre RPRaRant: irom lthe descriptiengel SXEAR-ATY | L

" processing algorithns on the basis of which the,inventiaon '
o ng’r‘errent aents pf 5’%910’«%"%1’%91?ang%n@eﬁ?rérptg'a'ﬂflem%‘ﬁée%atﬂ;&yues%}?% the .

supervi sor ntrol carried out acgordi ng_to.anw.enbodi nent of the
invention#%l(ke accompanxigﬁ é?%%%ﬂﬁsa ?Pompgﬁg?t toillustrate a

sape S50y ST HEOSTH NeMELEAYS bt havel

car in conjunction w S0 Figs. 7 t0:13 show

e e L didwitdA! SorfbrofiCh bt SmOhcbBRATEN Y oS e @HiEng Nc| uded

in theJsu visory control progra own in Fig. 6, Fig. 14 shows a fl ow
chart to iJld w§ie at éﬂhidﬁfrrupt program for processing accel eration and -
sl ow down conmmands.for the associated el evator car; 25 : Fig. 15

illustrates in a fl @ghaz tsifowexBiPAEbRbcRN dAagreinniae haxedwaper ati on
controlling programwhich is activated for interrupt -at a predeterm ned
peri od; argrhcuris ¢heméretdyputensempleyedndvhevaroping cout the
invention; ' '
10 | Figs. 3 and 4 illustrate processing algorithms
on the basis of which the.invention may be implemented;

Fig. 5 shows'an arrangement of a table of data
ﬁsed in the supervisory control carried out according
to an embodiment of the invention;

15 . Pig. 6 shows a flow chart to illustrate a
- supervisory control program used for controlling the |
assoclated elevator car in conjunction with operations
of the other cars; |

Figs. 7 to 13 show flow charts to illustrate

20 details of impoftant sub-programs included in the
supervisory contrpl program shown.in Fig. 6;

Fig. 14 shows a flow chart to.illustrate an
interrupt program for processing acceleration and slow-
down commands for the associated élevator car;

25 | Fig. 15 illustrates in a_flow chart an example
of an associated car operatioh controlling program which
- i1s activated for interrupt at a predetefmined period; and

Fig. 16 schematically illustrates another example



- 0f the supervisory control according to the. invention. Now, the
pvention will be elucidated in nore detail in conjunction with the -
gxenpl ary enbodi nents thereof by referring to the acconpanying draw ngs. I'n
-5 the follow ng, the supervisory._cgntryol functions wll be described
primarily in conunction with the processings of services for the hall calls

Corme ciof é}h"fva&pés?';%p SncRAtTan AR AE Rt R YER RBre name 10
tEeNC.SnSE(é?. on-ui 1 g BB RpSaBHn, oL W ol SatblBer A BT et O e
Fro 1 Qb éﬁavfi%éﬁeﬁ%@*’ch%%t@#&ﬁ%f&#raﬁa§§ﬁ%ﬁﬁﬁéﬂ$ an ol evator
ot or rod EHS0E VR oERERPrife bl G dimptny P BXEMLNER. TMCCE a1
Lhe hal leydl o PHkPRaS WheN SRoRERMISY Hontioy ! fia Et&bagrml h%éﬁa" call -

gna S ‘as produced are supplie car contr apparatus [err] and

[e”] af&ieééfi@&d Prifapetl Ve TRARIHASLIA RLER 8R80BrBLEEsAMA | €l

I nterface adapters PIA. On the other hand, data.exchange between the car

control @ﬂﬂp@éﬁi‘éeéefél:' 8Ad b dad REr DEREEh& N 0808 ragy BLYRNOUS
interface 25 adapter ACI A. Data as exchanged includes at |east those

i nf or matdeiErati sArpsSer AU rbROmpUt NS CA Y 688 Y copbrRiallFherent to
the individual cars [err] and [err], respectively, wherein data for the

travel diveXldlleapfiom Hitachi Ltd. of Japan under the trade name

10 "HMCS-6800", by way of example only. Eurthe?, to simplify 1
the description, the invention'will be déscribed as applied
fo an eight ianding structure served by two elevatdr cars
which aﬁe.subjected to the super#isory contorl.
Fig. l_schematically illustrates é general
15 arrangement of an_eievator-control syétem according to an 1
embodiment of the invention. | |
A block H referred to as the hall call signal-
ling unift represents in a set all the hall call button

switches provided at individual floors. The hall call

[1})

20 . signals as produced are supplied to car control apparatus
Ll and L2 and.stored in respéctife memories through
associated parallel interface adapters PIA. On the other
hand, data exchangé between the car control apparatus

L1 and L2 is performed through asynchrénous interface

(L%

25 adapter ACIA. Data as exchanged includés at least those
informations which are required for the supervisory
controls inherent to the individual cars ELl and EL2,

respectively, wherein data for the fravel direction and
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1 the position of the cars are indispensable. Further, data concerning
operation nodes. such as exclusive or independent operation node, for
exanpl e, ,may be included, as occasion requires. In this connection, it
should 5 be nentioned that the date flor- the car position indicates a
posi tion which is ahead of the actual position of the ru nigg car so t.hat
it can LeshbBAdPPELiEionopLcbineacarsnedeh JndiFRIAIIRIC at | BHEBRTesi gnat i on
of {be advance car position is effected in a well known manner. 10 The data
exchanges Q?Eap@PPSGFB&FEy°§€Pﬁ&¥ﬂ§jqqg%ﬁuﬁpﬁﬁéais§ﬁ§ﬂpgﬁgﬁs°therface |
adaptors ACI A at edeterm.ned tiye. i rv. er t anged
are stored ?ﬂePﬁgsﬁgﬁnPP8§364°Phgmﬁggbéﬂéfé%ﬁ%W%ﬁgboﬁ%ﬁtg?s?n?3g§§5’ively.
15 . r f.or 4 ' %Q@ reguighed1or
~operati onsaﬁfogﬁgsgggl éseagg%%rsi’begr{;%% :}%oc ud%gfégf Eut ton S\fi\n tches CA

prov! deg iQeg@&&izﬂehzéhdgﬁw%&%efﬂtaf WS | 0gr [he1E18h Whladkaehs car [

to.be stoppe oor condition tecting sw rdetecting the opened 20

or closed é@&@é@%ohhﬁhﬁ%h a3d aPledld AF HloOractad et ogﬁ.ﬂ&bnswif.‘t ghas for

detecting up an own travel limts of the car and the like. These data

are storedmiginifg 6aF EBNMBHAt! ALOLEM thesporidltel ai stepl aeamaaapt or circuit
PIA. On the other-hand, data for commandi ng the 25 opening and cl osi ng of

the car anghesthlipor Sach drdielsltiam dat alestgnaetohosfdthei adviaheecar,
lighting of display |lanps in response to the car calls and the hall calls
and so forg¢érapestitionedsdefifectgld tire parell cknowheménner. -
10 The data exchanges are éeriodically_performed threugh the
asynchronous interface adaptors ACIA at a predetermined
tiﬁe interval, whereby data as exchansed are stored in
the memories of the associated microcomputers,
respectirely. |
15 _ The entry means for inputting the data required
for operations of the car as described above includes
car button switches CA provided in the individual cars
for registrating floors at which the car is to be stopped,
door condition detecting sﬁitch for detecting the opened
20 or closed state of_the car and or floor door, safety
;imit ewitches for detecting up and.down travel limits
of the car and the like. These data are stored in ﬁhé
car memery throﬁgh_the parallel interface adaptor
circuit PIA. -Onitﬁe other hand, data.for commanding fhe-
25 opening and eldsing of the car and/or floor door as we1l
as data required for driving the car, lighting of disblay
lamps in response to the car calls and the hall calls

and so forth are delivered through the parallel interface
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adaptor circuit PIA. A salient feature of this invention resides in thag";
‘" microconputer destined for inplenenting the control functions requi redg., =

the controls of operatlons 5 of the car with which the said . 4
nferoconputer is associated is additiognally i'nparted with a supervisory . 3 )
control capability which allows the-nﬁcroconputer to performthe = %

superV| $Or ¥4 g’g%to&pl ni]:lo%iﬁ%%éwl for controlling operation of <t he associ a\t‘jd ‘

car in consideratio e Operating 10- states of the other car.

Accordingly, the car Cyyy{Qdn. yq-éétﬁ.eabk the gl &Mﬁi%ﬂcraé @S Yht erly :

i dentical with each other 1n respect of war e an war e reallzatlons

Fig. 2. schgpgl eﬂé mdﬂd@a €S des‘éiﬂ mﬁoﬁimm@d eﬁﬁ fa car

cont r ol apparatus [err] for the car Ich can be r by using a

i croconpukghtrbi mwdﬂptﬁe +hEd f@@t thaecahbe%l%rorﬁ%éﬂ tfpRaratus

L is of a simlar hardware configuration. The heart of ‘the car control

apparatgs bfi §nd0cad Mith WX StHE 818 HPerdes Cirs ARSI 1 Hle
arithnetic operations. Connected through a control bus C, an address bus A
and a dat aipusd@ita onlad Ivniinmaered Siiehuai BupBYvasery Ui ACCesSsS nenory
RAM for storing data tenporarily, a read-only menory ROM for storing
control 25capabladsywhindichnidlldes deisermbetiobompusait eo pErrdie treal | el
i nterface adaptor circuit PIA and the asynchronous interface adaptor
circuit A(Bupévvisbrmmoqptnnkiﬁummwmgn thhorheoaxramlﬂngncperaﬁnonIned
above. These conponents

of the associated car in consideration of the operating

10 states of the other car. Accordingly, the car control
units of all the individual cars are utterly identical
with each other in respect of hardware and software
realizations. .

| Fig. 2 schematically illustrates a hardware

15 configuration of a car control apparatus L, for the car
No. A which can be realized by using a microcomputer.

It goes without saying that the other car control apparatus
L2 is of a similar hardware configuration.

The heart of the car control apparatus L, is

1
20 . 2 main processing unit MPU destined for executing arithmetic .
operations. Connected through a control bus C, an
“address bus A and a data bus D to the main processing
unit MPU are a random access memory RAM for storing data
- femporarily, a read-only memory ROM for storing control-
25 programs which will be described hereinafter, and the
parallel interface adaptor circuit PIA and the asynchronous

intferface adaptor circuit ACIA for allowing data exchange

with the external system outlined above. These components



I sued fromthe

-9-Tperformoperations in accordance with the instructions is _ \
mai n-processing unit MPU, wherein inportance is set on the sequential - Cg; :
processing procedurés, that is, the control pragram 5 ~ In the
foll awi'ng, description will be made on the procedure for serV|C|ng_the.haI
calts or, to say in other words, the & it hnmetic or |ogical processing

. e - et ! ]
proar am of, ok s ekl kel Ml o VWl P mie e i the
e A e S, L i
' ' ' f ' i_ew t, t . the car
cper ti on o MEIGERE L ddienb1a bibpelsh e Wiledd e £l A8 18 e |

door, accel ' fgyiéggéggmgtion or sl ow down of_car and the like is
deterninanfﬁgquﬁkasecurl , precision of the landing |evel, -

confortgbl eness in rige fho! AS1ibken8)dablbribAIPIRON IS doaboofxecut ed

rapidly with a high 20. priority. 1R contrast, e processing of the hal

cal | to betper provedite | RS8eser i YRBCENEONBNA I8RO &K, PES f 94 paNCeS
descri bed above and thus need not” be performed with a quictk response.
Bef ore ent ¢ni pghext woless) i thé oardthinBeiar birhTRigdi®aldd grdedsing Program
for the hall call service, algorithmof the arithnetic operati'on wll
briefly bepelogramifat derviging théehalar ealllllsusiidred £ mineRgane for
processing the hall calls. Since an el evator cage or ' :

' above all in the supervisory control.

10 2 It should first be mentioned that the arithmetic
procéssing program for servicing the hall calls is allotted
with a lowér priority level for execution as'cbmpared _
with a car operation control program described.hérein-
after, in-vieW'of'the fact.that.ﬁhe car operation éontrol

.15 program for controlling the opening and closing of door,
acceleration énd deceleration or slow-down of car and the
like is determinant for the security, precision of the
landing level, comfortableness in ride or the like and
for this reason has to be executed rapidly with a high

20. priorityf In contrast, the processing of the hall call

- to be serviced has lesser influence to the important
perfqrmanées described above and thus need not be performed
_With a quick“respoﬁse.
Before entering-into description of the arithmetic
 25 processing program fbr the hall call service, algorithm
of the arithmetic_operation will briefly be eiucidated.

In PFig. 3, there are illustrated a procedure

for processing the hall calls. Since'an elevator cage or




--10 - 1 -car is operated in two direction, i.e. up-direction UP and
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manner
the flo
domdei
two byt
reserve
service
assi gne
connect
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" shows a
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may be
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15

rection DN, the floors serviced by the el evator car may be

e oor ser

red as being arrayed in a loop, as illustrated in Fig. 3 at (a). The :
corresponding data 5 pattern for the mcroconputer i's organized in such a
as illustrated in Fig. 3-afl0(k). As can be seen fromthis figure,

Aaln 4 Spéfadefitn, By %?%3‘%?“%{#*? he FEprpee B Pl T SR o
PR R fEoY BlinoP s, 2tk WPELedR, By OPhS, pRa%adta 7 oor
P HE PP SonELbrRa Bliuelig R, P, 2809, Bt 1Y

if%%ufﬁéﬁﬁ%aofnsbfghd3b§tp@d$I‘Jﬁﬂﬁféé%fesponding data 15 that in

icée in the dowmn-direc- tion DN~ the sequenti al

f Hl?ezfﬂ-oﬁériﬁlﬁétinﬁ.}éb%oﬂi[ﬁﬂﬁéﬁ 0f dPgaduiedi 18 suckeversed. Fig. 4
_%:eut.for II'Tustrating al'gorithm 20. of arithnetic operations for
~ processigithridye 4l 11taktsatbd iin MW .ASTWEERI(bhat ABechasblel aeed of the

| abelled with a leter A corresponds to the fourth floor in the
course Gfrdmirthig fighpe,uphei MTaiore tovie eséreipedi thosheerug- of the
ar denoted by a letter B 25 corresponds to the sixth floor in the
course afirgcbdn and those ser¥iiced hin drhve-downstdipectibmesaresi t uati ons

given by expressions [err] = 4U and [err] = 6D, respectively,

serially stacked. More specifically, a floor table of
two bytes (on the assumption that the number of floors

is eight) is reserved in the membry, whereby the first

byte is allotted to the floor services in the up—direétion

UP with the second byte being correspondingly assigned
to the floor services DN in the down-direction. In
this connection, attention should be pald to the fact

that in the case of the floor ser#ice in the down-direc-

" tion DN, the sequential order of the floor identifying

20 .

25

numbers of the bullding is reversed.
Fig. 4 shows a chart for illustrating algorithm
of ariﬁhmetic operations for proceSsing the'hall calls.
It 1s now aésumed that the position P, of the
one car labelled with a leter A corresponds to the fourth
floor in the course of running in the ﬁp-direction, while_
the position PB of the oﬁher car denoted by a letter B
corresponds to the sixth floor in the course of travel
in the down-direction. These situations may be given by
expressions P, = 4U and P = 6D, respectively, on the

basis of illustration at (a) in Fig. 4.

on the
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basis of illustration at (a) in Fig. 4. Next, zone vectors [err] and-
[err] are produced, as illustrated in Fig. 4 at (b). Wth the term"zone
vector",.it is inténded to mean, so to say, a bar-like table which is

expan3|ble and contractible in depeﬂdence on the posi- 5 tion and the

traveli gg direction ﬂfextbhe %g%og,ge%[to%i Zét}g% | Cipd SppOARELIYt @d by the

. binary digits "1" correées-? Barea of the floor service

table of tﬁgl{i)ﬁ:?itéa &Begigs and gy di rpgt i Ofle UPerid "Bbiner eepeari'vel y.

However , zone vector not enconpass 10 the current position of the

el evator cag. 14 $AEENER 37 @RE medP] LR EY | 98y Pfa t berLokes thblee whdroh ced by
the el evator car is prepared by the associ at ed m croprocessor, as

il lustratedsi axprgisiblat ahd coltraxrible mmpsndegfzeabnyt@@t @adired in
the 15 nmanner described bel ow. . For determ nation of the service zone
[err] of tbtonaanBothe tiravieddingy dﬂa@amio@x@fetheoagsasﬁayadalqaé‘ g r]
and [err], when PA PB where the |ogic synbol [err] _represents .
excl usi ve-eRLebnisi eanstifutied baxdhs Qiﬁﬁ%&a@%&%tﬁl "4t FRTEEST 20 Fig.

4 at (c), the service zone SZA of the car covers cgrrentl the fourth

to ei ght h poRéLsEi Aot ey patehed BraR Hi "ilh% Q%ht REFVEGE AR

down-direction, while the service zon err el eyat o No. B
of two bytes in the up- an 5aéownl rec@ions %@ iﬂﬁ,

respectively. However, the zone vector does not encompass
10 . the current position of the elevator car.

‘A service zone representative of the floors to
be serviced by the elevator car is prepared by the
assoclated microprocessor, as illustrated in Fig. 4 at
(c). The service zone is icgically determined in the

15 manner described bélow. For détermination'of the service
zone SZA of the car No. A, following logical eXpressions

apply valid.
Sz, = Z, @ Zy » when Py < Py, and
8z, = ""'_G-)—A Zg » when Py 2 Py

wherelthe 1ogic symbol () .répresents exc¢lusive-0OR
function. In the case of the example illustrated in

20 Fig. 4 at (c), the service zone SZ, of the car No. A
covers currently the fourth to eighth floors in thé'up-
direction and the-seﬁenth floor in ﬁhe ddwn-direction,

while the service zone SZy of the elevator car No. B



2-—~1 extends fromthe sixth to the first floor in the down-direction and ;
)te to the third floor in the up- direction. Consequently, the hall ;
al-1s issued in the service zones [err] and [err] may be sélected as the 7 ]
all .5 calls to be processed.:- Wen expressed logically, [err] [err] where é

“AH represents the service to the had 1Zat| which in turn is denoted by H, ...
and a dgt ", e se asloghcal rithmfor ..
processi g%%teelﬁ%%rlbf){c‘%'ﬁlgﬁgog?%éhb'eco'sgﬁ\;e?cfei?fgﬁ%%ﬂ Irlfjgggd. Next, any/ -
exanpl e Of&dﬁhlﬁf§%églgéeﬁﬂheﬂeﬁﬁetQ% @ﬁ%E%Hir&r¥légﬁv?nahﬁﬁrhbm“‘M" be
described in concrete.”~ Fig. 5 1llustrates a structure of a table nmade ‘use

ot in eXGCl&ixgél%@i 0gr 8ghk8RuBhRIYSS itHe q{d%lmf@iilf@ 1¥sdégt e Rald c?ltls

to be service y e control” apparatus L of the elevator car No. A

shoul d be npiafh ddasohbs SNt kAl BPRAmMAPDd BdDéctde@ £ke¥AROhagar No. B
makes use of a sane table. AThe fol w ng deseription al so nakes reference

to a flew chis St@\We i protessedl0 Whe digrsdded chogipallegssi ng flow of
the program executed for arithnetically processing the hall call to be
serviced. This programis inparted with a lower priority. than the car

control program described hereinafter. =~ -13-
AHA =.I-IA~SZA
AHB'= HB-SZB_

where AH represents the service to the hall call which
in turn is denoted by H, and a doﬁ "-"_symbal represeﬁté
a loglcal product.. _ .
| An algorithm for processing the hail calls to
10 be serviced has been briefed. Next, an.exémple of the
program executed on the basis of the above algorithm wiil
be described in concrete..
Fié. 5 1llustrates a structufe of a table made
use of in executing a program for processing arithmetically
15 ¢the hall éalls to be éerviced by thg control apparatus
Ll of the elevator car No. A. It should be noted that
the contnol.apparatus Lé for thé elevator car No. B
makes use of a same table. The following description
also makes reference t§ a flow chart shown in Fig. 6
20 which illustrates a processing flow of the program
exeéuted for arithmetically processing the hall call
to be serﬁiced; Thié program is imparted with a lower

priority than.the car control program described hereinafter.



= ) . . . f
1 ggeordingly-, unl ess interrupt for the program.of higher priority cu

thi:s hall call processing programis repeatedly executed as a background
processing. - The hall call processing programis activated instantly upon 5
power - on of ~a power supply source=~ 1Bn-the first place, interrupt is nasked

for initialization at a step 10. Wien the initializatin has been conpleted,

the inter 'AéH@i'dﬂﬁFKyi,S uheeRged lerdupte P o) tHdeprogran| d2ahighesf f ect ed
at {he step 20 includes the clearing of the 10 random access nenory or RAM
setfTng of ppeebster ocoapsyotalis GALIN ddld mretessingt progeataddpt or PI A
and the asynchronous interface adaptor ACIA setting of the stack i'nter
and the |ikepedbadlyaexacuted 43 ashaokgramd RReeessSingis FRfa t data

is received fromthe car control apparatus of the otheg car _and/or the data

¥t U8Rt he ot her

for supervesbtyproaessings progream tise @atol Taeed ol bRn

el evator car. Such supervision or managenent data jpcl udes.inf.ormations
concer nfngpewmercan 9§sﬁtPBHFrtﬁ@ﬁﬂiﬁréﬁ&ﬁqﬁg Si?etgF #gfﬁﬁ Br359° of the

i nf or mat i '2%%?8»;%_‘33& igg_futp%%g'd;Efég'ea%@%gfﬁlﬁz%%?ﬁg%ggﬁ%%%hﬁéyéﬁggni e :-des

PRl are i _’?ﬁﬁ%hﬁa@?&%gﬂ&%‘%aﬁfﬁ%o{ﬁ%i %%@%fg%%{i?oﬁhgﬁfﬂ%ﬁe? “toppage of
o | .

control CaatihefpBhnss PoBbYel, ok a Ui SELC BIEC A eitdd 1B SO0V

interface 2gBRLOLS at the step 20 includes the clearing of the

10 random access memory or RAM, setting of fegister incorporat-
ed in the parallel interface adaptor PIA and the
asynchronous interface edapter ACIA, setting of the
stack pointer and the like.

| Next, at a step 40, supervisory control or

15 management data is received from the car control
apparatus of the other car and/or the data for supervisory
control is'transmitted to the control unit of the other
elevator car.-.Such supervision_or management data
includes informations concerning the car positlion, the

20 ‘traveling direction (UP or DN) of the car, operation
mode and the like. The data for the operation made
includes informations or inetructions concerning the
exclusive or independent operation'which 1s carried out
independently frqm the other'car, data of failure which

25 has disenabled the supervisory'control and the stoppage
of operation in the stalled state; The mutual exchange
of the'superﬁisory control data’ mentioned just above

is performed through the aeynchronous interface adaptors

bt |



= MN--1 ACIA shown in Fig. 2 in a serial manner. An exanple of the progr
P% - processing the reception and transm ssion (i.e. exchange or transfer) pE
18f /data for supervisory control is illustrated in Fig. 7 1n a flom/ehart;.ﬁ[;
3/ _ Referring to Fig. 7, thijg processing may be.typically g
classified into the processing for data trans- m ssion and the processing " :
for data reception, wherein the fornmer is, fjrst executed. Si'nce the s }
transni ski ﬁo@%@@ﬁné%ﬁiﬁhe &Sdperd semylal mpuer on; (lz'BI SR 4% Wecutdd:
peri odi cal re- determined. interyal verified at a ste(nfo-l :

m?fther no&gﬁgl?gggFﬁﬁefPSLPEﬁﬁfqq%ﬂﬁnﬁ%%i¥#§9#€19ﬂ$apgs§Fﬁ:§Q}ssf)
affirmati ve, "YES", then subsequent processi steps for .t at a '

fssi bl of e SXGRARER. OF, LHEMSTRT) B (9L of OF oS URCEVAS XY 2,
To:ggzglafglrg é)?ogefsing ;hlrcht%%gsati n?j?%éﬁeiﬁ\%dﬁgwa gir:éﬁ,%s ang t he
nurber of ?%%3283%?& i’s‘ﬁii :? &‘blr< trbd: i €A °T's ForTaned by a
eci sion.s - : .
\rNre]gi ﬁt e?:_T T 01I‘D t he as.yﬁ%ﬁ?%%&t??_ fg %eﬁ?ﬁgﬁ%%agfgﬁékgﬁ%g gégo_rf&elbed, i.e.
vhether O b hEL 02k abeasTo Sy |ond dEdaaYhEn eBf BB ol

‘when the r%éi@ﬁﬂ%ﬁ%ﬁﬁ@ DrRtedfihd ok | GatEUBLLYR 10k Cundiidin t he

processi ng precedi to"the step is repeated in & | ooped nanner

whil e checkimg $SfmbhMes0¥i ke’ diftdggsni ssion processing at a ste.p
40-8. Wien the trne-out .occurs at the step 40-8, .i.e. when the result of.

the decision step 40-81h8e the trarsmission processing of the super-

10 visory conﬁrol data 1s executed periodiéa;ly at a pre-
determined interval, it 1is verified at a stép 40<1
whether now is the time for déta t;ansmission; If ﬁhe
result is affirmative'"YES", then Subsequent.processing |
steps for the data transmission are executed.. In more

15 pérticular, at a step 40-2,.pre§aratory proéessing such

. as setting of the leading address and the number of
data to be transmitted is performed, which is folloﬁed

- by a decision step 40-3 ét which it is checked whether
a_trénsmission buffer register T of the asynchrondus

20  interface adaptor ACIA is emptied, i.e. whether or
not the data transmission 1s allowed. When affirmative
(YES), then the data ﬁransﬁission takes place at a step
40-4. On the other hand, when the result of the decision
step 40-3 is negati#e,_i.e. "NO", the processing preceding

25 to the step U40-3 is'repeéted in a looped manner while
checking the time-out for the transmission processing
at a step 40-8. When the time-out occurs at the step
40-8, 1.e. when the fesult of the decision step 40-8 is



-1dz_1 negative "NO', it is determned that-failure has occured in t(éié;//}‘z

asynchronous interfacé adaptor ACIA It that case, a communiction ano '
flag shown-in Fig: 5 is set to "1" at a step 40-9, with the result that the
5 transhission processing is term_atged, I n succession to. the data

transm ssion at thé step 40-4, executlon of the data transmission is

repeated with sqne t,i Oéébfe: g0t pgcdebalirenp@issYquurded ep -
40,?) uﬁtiPeﬁéi‘ﬁ'é'Foﬁog%n&&g%eé da S eng'{ﬁ%-ﬁto 10 the effect that all- data
has$*been c el r%&&ﬂ . A€ cd hedgptpbencdat.r amsmitigiton of all
dat a, postgngggpF%gggélhg‘%%£g¥g§%ted at a gtep 40-7, whereupon all the

data transg,3gl og Qb |3 S RSl ANE B showh, Lh@1¢at & riaception
processing IS pgerformed 15 in a substantially same flow as the data

transm ssi guyPEecess Ag GesydgarhappweitAhehdaresudtephiatn theocessi ng
differs fromthe data transm ssion processing nerely in that the forner

i nvol veg nepdfkalssiion priveedsirmgets | tewninatpd40-5) 20 and that a
communi Cation error check at a step 40-13 is added to the reception

processi ng. Except fdn shesesiiidrertncelse datar trepsmdssiocasithpis
carried out in a manner simlar to the processing for the data transm s-
si on describef #Dedlg, ex@cution of the dabal traesmissdomds mereaded tinme
i nvol ved at the step 40-5 of the data transm_ssion processing is to assure
the recept wbtthoSomeat dedieghddme £9 FRePoeesdipe daray tFaaamiSsiAR ol ved in
the proces%gggp_qo_n) until decision is_made at a step 40-6 to :
10 the effect that all data has been completely transmitted.
After the completed transmission of all data, posterior
processing is executed at a.step'49-7, whereuppn all the
data transmission processing comes to an end.
Next, the.data rsception processing 1is pérformed
15 in a substantially same flow as the data transmission
processing described above. |
The data rsception processing differs from the
- data transmission processing merely_iﬁ that the former
’ 1nvolves no delay time (the aforementiocned step 40-5)
20 and that a communication error check at a step 40-13
1s added to the redeption prqcsssing. Except for thése
differences, ﬁbe reception processing is carried out in
a manner similar to the processing for the data transmis-
sion described above..
25 ' It should‘be noted that the delay time-invol#ed
at the step 40-5 of the data transmission processing
1s to assure the peception of data without fail

regardless of delay possibiy involved in the processing



0®r di ngl

-

6 - 1 be software between the transmission and the reception of data. e
y, such delay tinme need not be provided in the ‘data reception %;“—
ddessing. The step 40-13 is added for checking whether data error . {
- Xscyibable 5 to noi ses possibly adniﬁgd during the data reception or the.
Ke events is present or not. This _

asynchronous interface adaptor circuit ACIA by resorting to a parity chegk

!

ror check may be realized in the

or thelikee Sbftwesel betireehe tdver drarsmksstont anddthe zeceptivrca- 10 W
tion anomaly flag shown in Fig. 5. After conpletion of the

transm ssi

of\/ datept | Aacprdiagliyng sefch e lagpet ime ongedonotobeor nanagnent -

data at the step 40 shown in Fig. 6, decision is nade at a step 50 as to
t he possi [proypiéedntn thet dasenirecieptim pretassingas Bhel s&ept he

operation

nodes such as the exclusive or independent operation and the .

stoppage otOchdrisiadded faz sheickime twhether cfatacerror eserdbabdde on
anonmal y_flag and the associ ated car operation node table. Wien the result

of the lediGinMmlseepressiblys pdmixed duning therdatarecensiopnoant s of

t he associgted car servjce,zone table shown in Fig. 5 are all set to logic
"1" so théﬁ"%\ldjr“f?leeY?BBF’si?nEF’E&@H‘ﬁ 1 H@%ol@g%rQFEErzéhécgf mefye |
associ ate

b | ced. Thi ' | ted f trili
the oper atibF AL o8 1 §OE RRIPEITARORR HICSFIGRICBURBERF] y from the

ot her car

.1 h .. he,| is inafaild 1 ed ,
whor byt AR ACHR OFREPAFtAEE ERus MARTIEICRECK SRpEoe: bike.

10 .

The result of the error check 18 stored at a communica-
tion anomaly flag shown in Fig. 5.
' After completion of the transmisSidn/reception

processing of the supervisory control or managment

data at the step 40 shown in Fig. 6, decision is made

-at a step 50 as to the possible presénce of transmiséion

15

20

25

anomalies as well as the operation modes such as the
exclusive or independent operatiop and the stoppage of
operation on the basis of the contenté of the communication
anomaly flag and_the assoclated car operatidn mode table.

When the result of the decision step 50 1is affirmative

. or "YES", all the contents of the associated car service

zone table shown in Fig. 5 are all set to logic "1™

80 that all the floors included in-the whole service
zone of the assoclated car can be serviced. .This
processing is executed for conﬁrlling the operation of
the associated elévator car independently from the
other car in the case where the latter is in é failure
or stalied-state, whereby the supervisory control is

rendered invalid or impossible.




VMe!EIhe result of decision made at the step 50 in negative or "NO', (;é?ij{‘
carfoperation is perfornmed under the supervisory control. A routine for ;
setting a dunmy direction at a ste.p 60 is executed in a manner 5 :
illustrdte.d in a flow chart of Fi.gi178.-1In the first place, it is decided
whet her both the cars No. A and No. B are in the direction-free state or

not on #he basi s of {heénCeRkepbsatbcernidesiision Madn rakkttln 8FePhe table
shgwn in Fig. 5. The direction-free. state is 10 represented by the table
contents ofg"{R"negatite vay"NOM,hthie cear epenatlan ibwn-perEorsgedie. ", it
.is intended to neans that neither hall call nor car or cage call is

i ssued. | nyidés shatsupehelsbeyaconteal .-mayt FOuEntfeR sFEhing 2
appropriate service zone. 15 ' en it is decided at .the step

Wh
60-1 that dwdry tdtreettonoat A2afieRo 5081 &Xa¢UlR AR R (I¥AVPFee. state,

. then contents. concerning the posijti nsﬂ] r] and [err]. of ihe cars No. -
A and Np. L aieTabed olh 11 BoHnERRTE ST iEr (o P PSS d with
eagﬂ o?%er. When, 20 ?h' cé' riﬁp resgft- i Itfwiiﬁ r]? theﬁﬁgrgirggtion
UP is witRkafen %?leiﬁag?% R ?ﬁhﬁFg. oph,the SRR §i°-ra%eﬁ‘8d with -

"DUMWY DI RECTI_ ON OF ﬁ@ﬁ . A ﬁﬁ'l - di ' ' t at :
section | 3R IRAT ggR%HP I g&%&%&‘%@'énﬁgﬁé{%&%*@a?; \ijllneﬁ1 P
< P25 1t tt f LS, 145, <To gl h ylt of
deci i on atth f i tarERR\EoROEEET R 'vhd B Wfreetlot BE ERL) O
whet her e't%ﬁieoéhéwﬂeiﬁaﬁigbbS.A %heNﬁiﬂ%déidﬂLfﬁgéﬁgééfé'fg'free-State'

|%

on the bas? _ _
10 represented by the table contents of "00". By the way,

with the terms "direction-free state", it is intended
to means'that nelther hall call nor car or cage céll
is issued. In this state, the elevator car may be
allotted with an appropriate service zone.
15 ' | When.it.is'decided at-the step 60-~1 that both
| the cars Nd. A and No. B are in the direction-free state,
then contents cbncerning the poSitioné Py and Py of
the cars No. A and No. B are read out from the table
shown 1in Fig. 5 and coﬁpared with eéch other. When
20 the comparison results in that P; > P,, the up-diréction
' UP is written in the table shown in Fig. 5 at 2 section
labelled with "DUMMY_DIRECTION OF CAR NO. A", while the
down-direction DN ié set at a segtion.labelled "DUMMY
DIRECTION OF CAR NO. B". To.the centrary, when Pl < P2,
25 thé sétting of the above contents is reversed. If the
result of decision at the step 60-1 is "NO", then it 1s
decided at a Step 60-2 whether either of the cars No. A

or No. B is in the direction-free state on the basis .

/



\18 - 1 of the relevant contents. of the table shown in Fig. 5. Wen th
sult of decision at the step 60-2 is "YES", then the table contents

ncerning the travel directi-on of the direction-bound car® (i.e. the, o
€l evator car which 5 is not in the ghrection-free state) is entered into-
t he associated tabl e section | abel Ted" DUMW DI RECTI ON', while the contents
r epr esent atl | 4G4 A ogbkt 81k0 ' I Qh- ndgcar is ...
pl aced P]'n tbkt:\e/%ggsgt(ﬁl%‘ie%{fgb?lgé%@gtgi (éﬁir': g't':‘%)UIE{:/Ia\/ﬁh{)tl%l %é{é@ﬁo\?pa%g#'gnga for N

the direct ygn k3 GsyLE oPr edisionViEnthiae sitayldoof decigign at the -
step 60-2 is "NO', the contents. set. at the tabl€ sections "CAR DI RECTION'

and represghlenN@ Heh & aflid!doril 618641 88ROt ia thavel aithdor 1 Share

pl aced, as they are, in the table sections MW 15 DI RECTION' for these

cars at a gifethebGizectRIeLiondd a@8hN(L0elli 8heb e1diiaor Al WY cHdi rection
has been set at the-step 60,. setting of the dumry positions of the

el evat 0 cassnaite 1af find elirdctoionePrdd svdtal) tae eterdd En®PR&i son of
these 20 position data is performed. The dummy position data is '
repr esent edsspctlad ede ttairles Bext howi bgbelliede DM @TREGTION™NY to the car
travel direction and a magnitude correspodning to the car position as

i |l ustrat edhildeFtie comtents represenpatilyepodcéde dineanteam PGR 25 for
setting the dunmy position and the conpari son of positional nagnitude is

i || ustrat edPPASkitg. €. the idiractiom-boung pari tisoplesEd edthen

assoclated table section "DUMMY DIRECTION" assigned for

N4

10 the direction-freé car (step 60-4). When the result of
decision at the step 60-2 is "NO", the contents set at
the table sections &CAR DIRECTION" and representing
the actuai,directions of the cafs No. A aﬁd No. B
are placed, as they are, in.the table sections "DUMMY

15 DIRECTION" for these cars at a step 60-2.

Referring again to Fig. 6, after the dummy
direction has been set at the step 60, setting of the
dummy positions of the elevator cars are effected ét a
step 70-and at the same time comparison of these _

20 position data is.performed. The dummy position data
is represented by'the vector value having a direétioh
corfesponding_to the car travel direction and a mégnitude
corresﬁodning to the car position as illustrated in
Fig. 4 at (a). An exemplary prbceésing program PGM2

25 for setting the dummy position and the cdmparison of
pPositional magnitude is illustrated iﬁ Fig. 9.

At first, the dummy position table.seCtioﬁ

for the car No. A is located or determined. At a step



forFthe car No. Ais located or determined. At a step - 19 -1 70s1,-ﬂh o
tabl'e section "DUMW POSI TION OF CAR No. A" (Fig. 5) is cleared. At a step.
70-2,. the contents of the table section "DUMW DI RECTI ON OF CAR No. A" is
checked. Wen the dummy directiondgghe up-direction UP, the 5 contents of

one byte. of the table section "POSLTI Al A t @i the first
byte of 1t h&0r&pl EigeEpP sBGM%?3%§§Uﬁﬁijg§é¥§§§$&9ﬁtﬁhgtﬁg's ep 70-3. As
desgri bed hgrei npefore, .each of the ta 1 ONSLa Res! hd s
cong"t/i t ut ez§5§°t§§ gﬁt 8&.9%%%’2 fi r%sta f%l%yfé&béef 2‘31‘% ou_gﬁg?oaﬁ
up-directi , el Uﬁﬁﬁi ?ﬁﬁﬁﬁ ol toRtRe. t Q" tLBectiewkedi.r ection
DN (refer ?%bgigg.sgglfé)%.&'hv@en t er}:’t uny 0i ?%ction I s decided as the ]

domn-direcE%Pﬁégyggg%h%géﬁ¥%%ﬁy%3?,istdﬁg1ﬁﬁmafﬂgéeﬂbﬁ_UP,tthtable

section la I's reversed in respect of the bit

posi ti og- (boRitentBeofPbpes byt ic¥aihditsb b eseet bont BHOSTTINN I0Fs. s
signifi< cant bit positions and vice versa) and set at the second byte of

the tabl e paReNbedA"DUSMSeROSKTIEN' fiirst dype 70f4the tahdederation of the
fact that the up-direction 20.. UP and the down-direction DN follow -
conti guousky¥etsonh SDUMMYI POSINIMEOR dMR Ns.iAl'ugtratstiebn7T8-g. 3 at (a).
For exanpl e, assum ng that the contents of the table section "CAR POSI TI ON'
i's "00100088" desdribetd hereinbeflont y @ac¢hof sthewhable sgetdomsent s. of the
table 25 - "DUMW POSI TI ON' is "00000100" which corresponds to the ordina
reversi on SDUMME18083FION" is constituted by two bytes with first
10 byte being'aIIOtted to the up-direction U?, while the
second byte 1is allotted to the down-direction DN
(refer to Fig. 3(b). When the dummy direction is
decided as the down-direction DN at the step 70-2, then
the contents of the table section labelled "CAR POSITION"
-15 is reversed in respect of the bit position (i.e. the
~ more significant bits are relocated to the less signifi-
_cant bit positions and vice versa) and set at the second
byte of the table labelled "DUMMY POSITION™ at a step
70-4 in consideration of the fact that the up-direction
20 . UP and the down-direction DN follow contiguously each
other in a closed loop, as illustrated in Fig. 3 at (a).
For example, assuming'that the contents of the table
section "CAR POSITION" is "00100000" and that the
travel direction 1s down DN, the contents of the table
25 "DUMMY_POSITION" is "00000100" which corresponds to the
ordinal reversion of "00100000". - |

The proceséing described above is executed

for the car'No. B in a similar manner through the steps



he .processi ng descri bed above is executed for the caf No. Bin a simlar
anner through the steps -20- 1 70-5 to 70-8. Wen.the dummy position
abl e sections have been set, magnitudes. of the contents set in the

posi tion tabl e section are canpared.wpph.each other  at a.step 5 70-9. -To
this end, when the contents. [err] (two bytes.) of thetable section "DUMW
POSI TI OF . 70Bg8is subtracted fromthe contents PA (two bytes.) -of ¥
t he tag?% sgg?ﬁbﬁa' q%aY POSI TION OF CAR No. A", the resultant is refledfed™]
to. a carry flag in depifejye dinmhyepssebEoha0tabpesisdctelciis negwéi ve) of :
the difference. The carry flag is set. at the table section | abelled S
" MAGNI TUDE fbéf GEtDUM%EdﬂgﬂdgéﬁﬁfSﬁﬁéﬂcbﬁtﬁhgs et TMIThd FosDients of
the table "MAGNI TUDE FLAG OF DUMW POSITION' is "1" only when the dunmy o
posi tion 15¢8b1bhaeedioio ark icampatredrwibthnebb dtmer xisid istepfl the

el evator car No. B. Referring agent to Fig. 6, a programroutine PGV for
preparing tife-gqne Peegidrss arsd £xenen ethat cansenps8@yf drtwetbyrtes) ng t he

zone vectors ZA and ZB 20. descri bed herei nbefore im conjunction with Fig.
4.. This subpropesabR@VEact idn UDUMMEJPOSITRIONOQFCICAR Nav B'Y.1140. The

zone vectors ZA and ZB can be easily determ ned sinply by subtracting "1"
from the costbtiractedo InomedHhafconentsl By {bwenvbytesTiadNthe Baklep

80-1. For exanple, 25 for the el evator car No. A,
section "DUMMY POSITION OF CAR No. A", the resultant ..

R
e
R

is reflected to a carry flag in dependence on the signs

10 . (poéiﬁive or negative) of the difference.

The carry flag is set At the:table section

labelled "MAGNITUDE FLAG OF DUMMY POSITION" shown in
Fig. 5. Thus, the contents of the table “MAGNITﬁDE FLAG
OF DUMMY POSITION" is "L" only when the dummy position

15 of the car No. A is smaller than the dummy position of
the elevator car No. B. .

- Referring agenﬁ to Fig. 6, a program routine

PGM3 for preparing the zone vectors 1s executed at a
step 80 for determining the zone vectors ZA and Zg

20, described hereinbefore in conjunction with Fig. 4. This
subprogram PGM3 is illustrated in a flow chart in Fig. 10.
The zone vectors ZA and ZB.éah be eééily determined simply
by subﬁracting "1" from the contents (two byteé) of the
tables "DUMMY POSITION" at a step 80-1. For example,

25 for the elevator car No. A,

"00Q01000000000000" (table contents of dummy position
: of car No. A) : '

- "0000000000000001"

"0000111111111111"™



R2Y

000000000000 (tabl e contents of dummy position of car No. A)

e _ /i
- " (40000000000000" - "10O00000000000001" - 21 - The resultant difference
repTesents the. contents of the zone vector table section for the car No.. -
A -, the table section | abel | ed 27ZQNE VECTOR FOR CAR No. A" and thus

set’ at thls table. " Sinmlar proce55|ng 5is effected for the car No. B at a
step 8042.. Next, at Thestrepultanitowififerdénre srepresentanthsurciondentwm for
pr gpari ng the service zones. is executed. The. devel opnent of this :
sub>pr ogr apePENé zenel Westox cabile sddtlenfer bherpar No.

Referring to Fig.. 11, preparation of the se;V|ce zones [err] .and [err] can
be acconpl1shedthhr§agﬁetHecémﬂnni&h9¥3%4 N B VB QBeFQBnQA@eCtors ZA

and ZB at a steg as descri bed- herelnbeforg%%f conjunction with Fig.
4(c). In tNos 8 nﬁ@@t#éﬁs Bets Béu e Rehe 15 12Rt PERGESSARE there nay

her ot o hasFEegseHerBrmEnes cAr Sasediet dedh bigan thce. °Fl sos of the
the 41 bvator car No. VAR08t & Bpels ?fﬁ@ﬁ%&?ﬂqhﬁfsieév'ﬁea%%%% 51 1 oned
ost 11 onoctat FhE Eelel, FBF WPeflarany dhdFaepbile dleed BYLO 027N B 1S
4(a). The@xeé&@e&ervtﬁﬁ ‘development of this sub-program PGM4 .
is illustrated in a flow chart of Fig. 11. | _
10 Referring to Fig. 11, preparation of the
. service iones SZ, and SZy can be accomplished through the
exclusive OR function of the.zone vectors ZA and ZB
at a sfep 90-1, as described heréinbefore in conjunction
with Fig. 4(c). 1In this connectidn, it should however
15 be mentioned that there may arise a case where the
complement of the result of the above logical operation
has to be determined in dependence of the magnitude .
flags of the dummy positions. For example, for deter-
mining the service zone SZ, of the elevator car No. A,
20 it 1is assumed that the car No. A is positioned at the
fourth floor in the up-direction UP, while the elevator
car No. B 1s positioned at the sixth floor in the down-
direction DN (refer to Fig; 4(a). Then, the service
zone SZ, is determined in the mannef as follows:
25 ~ Z, = "0000000000001111"
Zy = "0000001111111111"
‘Thus, Z, ® 2 = "0000001111110000"

In this case, since PA < PB, the contents of the magnitude



sne [err] is determined in the manner as follows!: 25, [err

3p00000000001111" [err] = "0000001111111111" Thus, [err] =

(000001111110000" In this case, since [err], the contents of the magni t e
-22- 1 flag of the dumy position of the car No. Ais "1"-. Accordingly:

:*the contents which is set ‘at a table* [Tabel | ed "ASSOCI ATED CAR S SERVI CE & -
ZONE" js:_Jerr the other. h ,_when t.he I fLonal ;yagRigd ude of the - -
car No- /f$§8g$§gPBF,8PﬂQX Pﬁﬁiﬁioqrﬂf&éﬁbhggéBﬁbfhg ég?rgéﬁonding N
magni tude,  fl ag.pof the ' L LJon.is, .. Oy ifh th LI 4t t =
deci si on %ﬁc%ggfﬁﬁige-g%g2§8%%§§eqiy4f59rﬁ?h¥%£c%§e$ %E@i@o%bagﬁgﬁgfof t he
contents g et ARLE oS @t 3 ATED CAR' S 10 SERVICE ZONE' is
determ nedféﬁl@&ﬁé@z‘gde?h th% mg‘: ionin this case, the follow ng
| ogi cal expression applies: [err] = "1111110000001111" When the associ ated
car's service zone (that gss, e s@yige zone for the elevator car No. Ain
this 15 exenpl ary case) I sAdetedni Méd, Bhen the associated car's hall calls
are prqcessed. A procedure to this end is illustrated in a flow chart in

Fig. 12 é@r%a&fchfey' fbh¥, ¥EEHgHE [gE816fensBr maBneenaer b $Hde

el evator car A and that a hall call of up-direction 20 UP is iséued.at
the sigthedhogs, MhikegpeBtlelr &Hdn hat of the car No. B, the

correspohding magnitude flag of the dummy position 1s
0", with the result that the decision at a step 90-2
involves "NO". In this cése, the complement of the
contents set at the table section "ASSOCIATED CAR'S

10 SERVICE ZONE" is determined and placed in the same table
section in this case, the following logical expression

applies:
32, = Z, ® Z3 = "1111110000001111"

When the associated car's service zone (that
is, the service zone for the elevator car No. A in this
15 exemplary casé) is determined, then the associated
car's héil calls are processed. A procedure to this
end 1s 1llustrated in a flow chart in-Fig. 12. More
particularly, assuminé that the car in concern is the
elevator car No. A and that a hall call of up-direction
20 UP is issued at the sixth floor, while a hall call-of
down-direction DN is issuéd at fhe fourth floor, as
11lustrated in Fig. 4, then a 1gg1c51,pro¢uct.of the
contents set, respecpiveiy, at the table section

"ASSOCIATED CAR'S SERVICE-ZONE* and "HALL CALL" shown

ta



doMA-direction DN is issued at the fourth floor, as illustrated in Fig.C;ff;)
then a | ogi cal product of the contents set, respectively, at the table = * -
section "ASSOCI ATED CAR S SERVI CE ZONE" "and "HALL CALL" shown - 23 -1

in Fig. 5is determ ned, whereby hall call AHA to be serviced by the
car’ No. Ais deternined as follows: Terr] = "000000111111000" [err] =
"0001000000100000" [err] = " 0000000000100000" EE &es§%ﬁlagl¥#xls t hen set
atya tapl dn Mg & e_tminwmm;m Al 5. On the

5 other hand, the hall call UP at_the_ sj M\ - &Y. the car

No. B. |n bed@emvdead Bhdhp £arNes 4n s a%g ??‘?‘ﬁﬁg %’% opera{ I'ohs for
processing the hall calls to be serviced, the supervisory control i ncl udes
a di spersed stand-by 10 control procedure (step 12.0 of Fig. 6), according

to. which the el evator c§z;pa; e,.éé)(g@é g %1:[%%@@3 floors in a stand- by
Il

- statein a predeterm ned ersion or ution pattern. This

di stributed stand-by cont oI £amb@@1@§§ﬁﬁéibéb@@"'n a facilitated manner by
15 issuing the dunny cal T A procedure to this end is illustrated in

Fig. 13. In the sg %g ang. = i tghgocheoboloanogrstep 120-1 whet her or not
the service call oﬁ-ca[ sﬁar% present. If the result of the check is "YES",

the distributed or dispersed stand-by control 20. is unnecessary.
Accordi ngly, this subprogram PGVb
The resultant AH is then set at a table labelled

WHALL CALL FOR ASSOCIATED CAR" shown in Fig. 5. On the
5 other hand, the hall call UP at the sixth floor is
serviced by the car No. B. |
| In addition tc the procedures and the arithmetic
operations for processing the hall-calls_tc be serviced,
the supervisory control'inciudes_a dispersed stand-by
‘10 control procedure (step 120 of Fig. 6), adcordins ’
to which the elevator cars are located at wvarious floors
in a stand-by sﬁate_in a predetermined dispersion or
distribution pattefn. This distributed stand-by
control can be accomplished in a facilitated manner by
15 1issuing the dummy calls. A proqedure to this end is
11lustrated in Fig. 13.  In the first place, it is
checked at a step 120-1 whether or not the service
call or calls are present. If the result of the_Check
is “YES", the distributed or dispersed stand-by control
20 . is_unneceséary. Accordingly, this subprogram PGM6
-ecomes to an_end. Wnen there is issued no call, it is
decided whether the associated elevator car is positioned |

at an allocated stand-by floor at a step 120-2. This



to,an end. Wen there is issued no call, it is .decided whether the
ci ated elevator car is positioned at an aIIocated stand-by floor at a

ep .120-2. This - 24- 1 check is acconplished through conparison of
the.contents set, respectively, at the2#iabl es "HALL CALL". and "POSI TI ON OF
CAR No. A" shown in Fig. 5. If the result of the check is affirmative or

"YES', theg e Oflg Of o b BiS 1 sfpEeisonaofetite citerits
check resu tEE%%EKNE? Qcc u caII S|gna for commandi ng the dis- perséﬁf

st and- by 'S'§E¥'QEés%éQHl%€§yﬂe%§ oo/ yEHSy ROMBNOARBR! ahdl MPASTITEON
section "HALL CAL a step 120-3. Consequently, the decision at the
step 10 120-gpigaReds.oant ggomsu&; @ighes dundf the| restulét offhéhet ep
120-3. Referring once again to. Fig. 6, a regul ated operation processing
step. -130. andyge gR! L 87 ACE10HALANVEORIPMEES'S] Mthst epedubiane ofddittdisonal |y
executed. Wth 15 the ternms "regul ated operation”, it is intended to. ! 3
mean that ppesRéLpam BEMEheomedi ticderl exidyar@enatbeacbecksreisslbel y 3
regul at ed upon occurrence of fire.,. earthquake, power service interruption ;-
and so forth fmorrxoe, parﬂummyobadﬁsmdggﬁbeﬁ@rl@9mmanﬂﬁ@8p§§§eﬁééks, as

20.. iswell known in the art. For exanple, it is known that upon
occurrence ofpgrsed standeby dsemeast iV fromnbhe BeadaPRlihmenqny

determ ned i n dependence on capacity of the aSSOC|ated non-utility

generation syBOMnendesati aénthe Ged kesiretion neAkes £ F@bo@§ In nore 4
a step 120-3. Consequently, the decision at the step ' .

10 120-2 is made on the basis of the dummy call set at the ‘

step 120-3. - | | .
Referring once again to Fig. 6, a regulated

operation processing step 130 and a patterned operation
processing step 140 are additionally executed. - With

15 the terms "regulated operation", it is intended to mean

that operations of the individual elevaror cars are
restrictively regulated upon occurrence of f;re,
earthquake, power service interruption and so forth for
the purpose of assuring security of the-passéngers, as
20 . 1s well known in the art. For example, it is known
that upon occurrence of power service interruption, a
number of cars which is determined in dependence on
capacity of the assoclated non-utility generation system
are driven to the respective nearest floors. In more
25 particular, operation of an elevator system demands
usﬁally a large electric power. Accordingly, if thé
elevator cars,.say,,the cars. No. A and No. B are to be

driven by resorting to the non-utility generation, there



warticular, operation of an el evator system demands usually a larg

el ectric power. Accordingly, if the elevator cars, say, the. cars.No. A and

No..-B are-to be driven by resortiugago_xhe non-utility generation, there
- 25 -1 may arise such a case that the power supply becones inadequate
before both cars, has ached the respectiyVv

. h . . T de.
such deti cm%%cﬁl?i?ﬁes}lﬁau?;g?éﬁ' SRt Shs ?%eeﬁ%epzidgﬁé%ééﬁg%%; tﬁa’ta V? hg
segi at ed 5 is._drigen to.i t. fl f hyal of
the ot ner baadedurfie ‘ReXBRe: Boirko cARR Be. ) conditileft (e FPRRRFELA ©
"patterned Oggéng{:i Ploorkt, | ol Q&Qﬁ@e@.&cgia%éi@{c}}petﬂeef‘é 2atebnt he

el evat or 595 s carrred out i n accordance wth specific 1 operation

patterns al hffioff 15CHaa8°aNGubkTs, madiferC | REt1 X ke @sSad1AbeAl varh i e.
For exanpl%, at the o ?ICE opening tine, preference is put on the car

oper ati gn %Q a*ifvéa- dbr ekl aBabeet Filodiborlpartfesusheyarhdvailrst floor),
while at the closing tinme 15 preference is usually put on the
down- oper a3 ophé Ovehdrt barl abbyghied aearesiurfloor kastheehunohfirmed. a
concentrated -operation to a dining hall or floor is conducted. Thus, at the
patt erned operati on Withethiengesrms. fpatdmErnadeoperatbon,witl iise
di spatched to the | obby 20 floor at express speed at the office opening
time,. wheintémdedhte mean thpt the epemafinief nbpepede¥atodr di spatched
to that floor, by way of exanple.. These<fattern operations are carried out
during prespstemeds carried out in accordance with specific .
10 operation patterns at the office opening time, the
closing time and the lunch time. For example, at the
officé opening time, preference 1s put on the car .
operation in the up-direction from a lobby floor
(usually the. first floor), while at the closing time
15 preference is usually put on the down-operaﬁion toward
the lobby floor. Further, at the lunch time, a
concentrated operation to a dining hall or floor is
conducted. Thus, at the patterned operation processing
step 140, the car No. A will be dispatched to the lobby
20 floor at express speed at the office opening time,
when the othef car, séy, the car No. B is not present
or dispatched to that floor, by way of example. These
pattern operations are carried out during préselected
periods determined by a time piece. Further, the pattern
25 dperations are made possible by storing contents of a
patﬁern operation read out from the read-only memory in
the table "ASSOCIATED CAR'S SERVICE ZONE" or alternatively

by setting appropriate cohtents in the table section

i



~nei ods. deternmined by a tine piece. Further, the pattern 25 operations -
D\ frade possi bl e by storing contents of a pattern operati,on read out from
elr-ead-only nmenory in the table "ASSCCl ATED CAR S SERVI CE ZONE" or- _
brnatively by setting appropriate—<@&ents in the table section -26 -
. "HALL CALL: FOR ASSOCI ATED- CAR', as the case may be. Next, description

will be made "gAId WALL FOH AASSOCIADED 4RM'"he aisndihe chede aeay opecati ons.
Fig. 14 illustrates in a flow chart a subprogram for processing 5 speed®
command for the el evat dfextay descriptEonrwiflilnbet madearormhas progham a
predet er mi ned. accel erati on .or deceleration time point or position, an .
“interrupt. refoescont@olilsing sthel imdivdduailncproopesiatgans s Fighelbar
operation control system resulting in that the program 10. shown in Fig. 6!
and bei ng exdddusgrateasalin ta nElew ¢bapbrar BuPPregdam fax proceselhggi cal 3
processing of the acceleration or deceleration command is perfornmed in a @ i~
hitherto Rno#Regshsommand, for ddrerelevater ea8 8- A sfsart dridmed
vol tage which varies in a st ééjke 15_ manner- at predetermned tinme
interval is 6Pl F?'é'd.h_as\/\ﬁ'&‘?:cei{) g predeferpinesd: agcedeafion rad, the

t he decel eration of the car,

d coi - is fixed. Finally, f P
P peed comRtSTETRE ATt L nefRE or HbasEh Lol 8% BARAURT TRRNSEte of | |

k th L _a,20. det.er iri | anding._f.l oor. \hen_ t i
ment 1 oned abB0B:h Ao TBBNTE G| AL PR PR SRR GO 8 A SR R it |

then is rEStgﬁggation control sYstem, resulting in that the program i

10 . shown in Fig. 6 and being executed at that time 1is
temporarily interrupted and the logical processing of

the acceleration or dedelgration command 1s performed

in a'hithertq known manner. FPor acceleration of the
car, a.speed command voltage which varies in a step-like
15 _maﬁner at predeterﬁinéd time interval is utilized. When
. the car is driven.ét a conStantfspeed, the speed command
vo;tage is fixed. Finally, for the.déceleration.of
the car, a speéd coﬁmand varjing at a predetermined
distance interval is'made use of to-park the car at a
20 . predetermined landing floor. When the proceésings
mentioned above have been completed; the program
_ being interrupted until then is restored. |
Fig. 15 shows a flow éhart to illustrate a
car signal control processing'fdr the elevator car No. A.
25 The car signal control processing program 1s activated
periodically by a clock signal of a prédetermined |
frequency, whereupon fhe supervisory cénﬁrol processing

illustrated in Fig. 6 and being executed by the main



%5 shows a flow chart to illustrate. a car signal control process

for;fhe el evator car No." A 25 The car signal control processing progr
is activated periodically by a clocﬂ%iignal of a predeterm ned frequency,

wher eupon t he supervjsory control Pr

essing illustrated in Fig. 6 and

e 10, ereUed Bl LD e 18 s andn BTSSR MR e Lerpor 11

123

actored s GG (O Sk A3ETE SPRtREZcRFSeeBRtE Stk i g

(Fig. 15).
step. 3001

within a p&,%%%te%féfﬁctﬁé*? 69T o4 | FPst EHEENEPon! bBRp L6t e Rcutioni zed in

sing of door control and the |Iike which are carri.ed

the 10 | ogi

ff%gvléose[?gfv&réﬂ&ﬂ: t% :féxg% tRat 2Kt Eﬁggi‘gi%ioﬁr dohtidst set at a

ervi'sing 1 equence processi ng has been conpl et ed

pr oc

out undel oaniil e tAgrHdIRsont A1 psesendinke|fFIRN2 15)kar control

signal s “such as the car position signal, the car call signal and other
signal s indicative ofNowgermsferyrtugndtsi Phg.oll5yan watcnfdng times 15 or

the like are fetched as the input signals.
car is detggnifedtosathathaistap 30elclaresuperviisdmgidticvwsepienee which

Is destined for increnenting the count contents. in response to pul ses

gener at ed fprowessing dageheen ccompbet edewdsninas predetermgined- di recti on

and ‘count down the contents: correspondingly when the car is traveling in

th down-di tdoe dwratiian. Further, timer values are utllized in the

10

15

logical pfocessing of door control and the_like.which

ére carfied‘out uhder control of the timer, At a

second step.3002, car conﬁrol signalslsﬁch as the car
poéition.signal, the car_call signal and other signals
indicative'bf'operating conditions 6f various safeﬁy means
or the like are fetched as the input.sighals. The posi-
tion of the elevétqr car is determined on the basis of

the contents of an up-down counter which 1is destined for

incrementing the count contents in response to pulses

~generated from a pulse generator when the car runs in the

20

25

. up-directilion and count down thé contents correspondingly

when the'carlis traveling in th down-direction. The
pulse generator produces these pulses in_proportion to.
a driving quantity 6f the elevator driving system.

The car or cage call is activated by pushing a cage call
is activated by'pushing & cage call buﬁtnn CA provided
within the car (Fig. 1) and registrated in the random

access memory RAM. The safety means include limit .

switches for detecting the upper and the lower limité of

cessing program It

The posi- tion of the el evator



vbul.ée generator produces these pulses in proportionzto.'a driving quant
3f the elevator driving system The car or cage call is activated by
shing a cage call 25 is activare@axrrnwhing a cage call button "CA

pgrovided within the car (Fig..1) reqi st at ' €5:0.an access ¥
Ferror y Trah Afo naheffer Eadee ) PR bRE BN Tl T AREPIRETTOT e B
upper and Py - 228 ' ' n rdkange.detector. . . .
Swi t ches fog;%(fg\é%iéhjgé%%%hgéag? 8?—023 Sc?gf?oo ’t%ﬁlcgaﬁﬁ%og%eand the‘.\"{j.

l'i ke det egleitalytAng e eNBeASmeanle Cohet ¥l Aodd WYL Sihpetyde a signal -

i ndi cative.of the manually set 5 independent operation node, a signal

i ndi cati vaneflludeeraits Bins1 oDpageatide. ofa thiedMdnu=LALPsset ati ve of the set.
pattern operation and so forth. At a step 3003, the operation node as well
as ot hgr dedepesdienterayergt tondnddens aasd ghallecirmifcat19e dfe basis of the
I nput signals fetched at the step 3002 to thereby effect required settings.
.The oper abiperatddn i cupage anodei,sassdgnad stepmssentatktvesefctheed tabl e
| abel | ed " OPERATI ON. MODE" shown in Fig. 5. At a step 304.,. control is so
made t hat selfe peXttbam opergeieod and sbofedtdnoot hly without giving rise to
any danger to the passengers. This control may be carried out in a manner
known in the art.. At e s3%gp38083,t hhecapepafiianmode dgescwalded on the
gasis of the contents. in the up-down counter described above in :
conj unct i 8§ Wthereqired cprevabingd coaditiant are cebeedefapne section

10 the basis of the input signals fetched at the step 3002

1
i

to thereby effect required settings. The-opergtion mode
selected at this step 1is stored ln the associated table
labelled "OPERATION MODE" shown in Fig. 5.
At a step 3004, control is so made that the

15 door is opened and'closed émoothly without_giving rise to
any dangér to the passengers. _This'céntrol may be |
carried out in a manner known in the art. At a step 3005,
the car positioﬁ is deterﬁined on the gasis of the conﬁents
in the up-down counter described above in coﬁjunction with .

20 the step 3002 and set in the assoclated table section ¢
labelled "CAR POSITION" shown in Fig. 5. At a step 3006, '
the car or cage call fetched at the step 3002 is_regist-
rated in a car call table prepared in the random accéss
memory RA&. At a step 3007; thé hall call fetched at the

25 step 3002 is entered in the hall call table section - 2c
"HALL CALL" shown in Flg. 5. At a step 3009, selective

: determination is made as to the operating direction

(i.e. UP, DN or direction-free) of the'associated car



PEL CAR POSI TI ON' shown in Fig. 5. At a step 300.6, the car or

_ fﬁhé random access nenory RAM At a step 3007, the hall call fetched at
the 25 " step. 3002 is entered in the fhall call table section "HALL CALL"
shown in Fig. 5. At a step 3009, sél &Ctive determination is nade as to the

operating dirgggiggsi%=8f bRe Rhrokadiv,eddkin-dakk)and the pesaciahed car
-Zgé 1 3n PRe“Basrs of the car call, hall call and car position signals

f et€hed atsggﬁ‘ﬁgeﬁeégﬁadaad ehiscistep 3002 axid czrttededabhethecti on " TRAVEL
DI RECTI ON" T+ ? .a step 3010, running controls such as start, stop, _
accel erat i gy §c2pddstapadosectdonr STRAVEL RIRECTEAN A At Bastepof the

dat a obtaineé t hrough | ogi cal processing of the programillustrated in. Fig.
14 by supphyiog saangngi ebetrodsasdch @S et stPpysaceehenstdonor a
notor. At “a step 3011, a floor next to be serviced is selected on the

basi s 13 ghdt stowedownt sopturds iare pentymed onypghe pgslporfASSEC ATED
CAR' and "CAR CALL" shown in Fig. 5, whereby a conmand to stop or park the
‘car at thedseheobtainpdothrough: logical fArgcesping of hbe PRISHER | ity. of
. the program 15 sequence is checked in a known manner. In case there

ari ses a tiblustrabednini Fegaplds bvhSUWPRting RPRYPRRLaREcFompands

supervisory control, for_exanple,. in case the elevator,is instr dto
Tove vhon tACTEbEVARt SRLATEs SORAREFIDIAT A meESEar AF AnshRE S0t
Failure flggfféor next to be serviced is selected on the basis

10° of the contents stored in fhe tables "HALL CALL FOR
ASSOCTATED CAR" and "CAR CALL" shown in Fig. 5, whereby
-a_cdmmand to stop or park the car at the selected floor
is set. ' |
As a step 3012, the reasonability.bf the program
'15 sequence is checked in a known manner. In case there
'arises a tnéuble which diéenables the safety oﬁeration.
un&er the supervisory control, for example, in case the
elevator is instructed to move when the door.is opened,
 a binary bit "1" is set at an operation failure flag of
20 = the allotted table section "OPERATOIN MODE" shown in
-Fig; 5. At a step 3014, the current position or location
of the car (a position ahead of thecar when it is running)
is dispiayed in a car poéitinn indicator provided in the °
car and the halls. This step is executed on thé.basis of
25 the contents stored in the allotted car position table
section "CAR*POSITION"._.Further, a flicker display may
be madé in the vicinity of parking floor hall, as the

case may be.

- dabed

- +ctched at the step 3002 is regist- rated in a car call table preparedJﬁg



O‘the allotted table section "OPERATON MODE" shown in Fig. 5. At a step
4, the current position or location of the car (a position ahead of
hecar when it is running) is displayed in a car position indicator -
gfovi ded in the car and the halls..Tpps-ste.p is executed on the basis of
25 the contents stored in the allotted car position table section "CAR

POSI TIQN'.  Further, Aathbughedediaiiptiomyhse been madehasvits rittey of - -~

parking floor hall, as the case may be. -30- Al though description has=
been nmade dsstinabtorsstionatiiaks tthe wontrohecommands ofmbinedelefvatinr

el evator care are directed upon execution of every step, it should be
under st oodeahat arbedirscted aporhe yerarkbon ngf Svepyr 8bepgd 14t shouldri ous
steps are supplied to the relevant parts through associated interface
circuits cheturderspoddlbhast thestrgsBas, of heheeprocesgdagsi s applied to
the watch dog tinmer which is constructed of a hardware structure so as to
noni t or5 a pemBormeds athsheo veahane sty rane svapligdatpaithe e of the

m croconputer. If the watch dog timer is not_triggered by the reset signa

fromthe sogteEsrBtWPARESR shyodsh asicrtrtedeinteriacencing i Af tiner,

the decision is made _as the.m croconputer is in failure. In this case,
si nce the GBe %E?PCSHF-EOI Ao & SURP 1 T('%%pr?ﬁeEOFrﬁﬁﬁ‘iagatji%n with the

Farlure aRpERoRnbor BBRL Wadin Hod Fael vat fenks " chpRuckad o 1" |

a hardware structure so as to monitqr a runaway of the
10 computer prbgram, that 1s a failure of the microcomputer.
If the watch dog timer is not_trisgered by the reset
signal from the[éoftware_ﬁithin a predetermined time set
‘to the watch dog timer, the decisidn-is made as the
microcomputer is in failure. In this case, since thg
15 car control apparatus cannot keep in communication with
the énother car control apparatus, at step'3003, a_binary
bit "1" is set at the failure flag of the table section
"OPERATION MODE" shown in Fig. 5. |
In the foregoing, an example of the'operation
20 control program for ﬁhe eievator céar No. A has been
described by referring to Fig. 15. It wiil, however,
be'appreciated that the operation control program for
the car No. B 1s executed in a similar ménner.
The exemplary'embodiment'of the'present inven-
25 tion described above involves following advantages
effects. |
First, by virtue of such system feature that

the control program for supervising a group of elevator

I S U P




ftln t he foregoing, an exanple of the operation 20 control programfor
. elevator car No. A has been described by referring to Fig.. 15. It wl
: however, . be appreC|ated that the operation control programfor the car
~Bis executed in a simlar nmannekr. 3Ihe exenpl ary enbodi ment of the present'

: inven- 25 tio descrlb d_above i nvolyv foll ow.n &5 fects.
" First 1 bP&Fs t ‘Qti?td t%ﬂ??eﬁfu?g tﬁﬁfnppﬁgg‘go%t rgia%r og%m for

SUﬁELVIS o) t or 14 I gach of the
.conmput er & %%r'o gg’%r Jg%g%g %f‘ g%%a?'lal agao IVI dua%ef evat or

cars, regly it? i'é‘ V\iéé‘é&!a}? %%'z‘éeri@éd'édd!ﬁiéﬂamtjent ral
: superV|sory cont abpar at us, ereby not 5" only the expenditure for the 4

- hardwar e gb néér%l t%éﬁﬁ@?ﬁ“@@nﬁ?&l eppaviadiisl, aat¥debpenseduced, to an :
advantage Second since the system for supervising a group of elevator

cars gcCopdiynGHe® dfFendyeibé oforsthe hapdwmme et misshcim@nner that each
control apparatus perforns the operation control of its own car on the

basi s of mddnteraridd ctost i cms sbgnificsnsly b= rmsiwedd, asotém data
received fromthe other cars (i.e. the control apparatus det erm nes

arithnet iadslantage J ogically 15 the hall calls to be serviced by t he .
~associated car in consideration of the operating conditions of the other
cars), a sane proccs=comdprainaen the Bgs&mmwﬁﬂanupenwising a
_group -of elevator cars according to the invention is
10 implemented in such manner that each control apparatus
performs the operation control of its own car on the
basis of data or informations about'its,own car as well
as the data received from the other cars (i.e. the
control'apparatus determines arithmetically or logically
15 the hall calls to be serviced by the associated caﬁ in
consideration.of the operating conditions of che other
cars), a same processing program can be employed for all
the car control apparatus, which in turn means_tﬁat the
cofresponding hardwares can be implemented in the same
20 configuration, to a great advantage in respect to the.
standardization, production control,.eichangeabiiity and
the maintenance of the car control apparatus.
_Third, even when another'car is brcught to
shutdown for some reasons, the remaining cars can
25 continue to perform the services under the control of
their own conﬁrol apparatus, respectively, whereby an

improved reliabllity can be assured.

Fourth, since the supervisory control



he- car ‘control apparatus, which in turn neans that the correspondi ng
rdwares can be inplenented in the sanme 20 configuration, to a great
g@,antage in respect to the standardiz%%ion, production control, .
Xghangeabi |l ity and the mai nt enance 8f “€h&. car control apparatus. Third,
n whenjangkBeesedng pryguahiis oLapaibtednwieh soloweragrefetrdtce ..
remai ni ng cars can 25 continue to performthe services under the contuw

of their ownopopirieiriagpaainithe esfrcopyrhylonheveitradn pragramdihich
reliability can be assured. Fourth, since the supervisory control -32- 1

processi ng phagr 3o be emm:ﬁtmab.vw:tthaqtbnkrrpspbnser;cm giversey than the }-

car operation control program which has to be executed with quick response,
any adverse influence to tthe |katter ceanbeeppostitivelys gyppasssskeds -
Fifth, since the communications between or anong the individual cars can be
ef f ect ed Serially in aFlftl; tsknee nbineccommunicasdonss betwesn rar can be
realized in a sinplified arrangenent wi thout involving any substantial -

“increase in amengufber lavdistidual #arercan bei effeicsed 1enhally in

comuni cation. Next, another exenplary enbodi nent of the invention will be. .

descri bed byar EreLAikgtesd mapnem, the HUPERYLSEY: FONERAI RRIRE i bed

above, it has been assuned that the nunber .of the cars to be su erV|sed is

15 two. |tTgaddzedoddy & Sm%e‘%a??ﬁgn%%nph@#mﬂéhv

~applied to the suBbrV|sory control for

stantial increase in ghe number of conductors or
16 wires for the mutual communication.
Next, another'exemplary embodiment of the
invention will be described by referring tb Fig. 16.
-In the case of'the éxample describéd above, 1t has beeh
assumed that the number of the cars to be superviéed 1s _
15 two. It goes, hawever, withoﬁt sayling that the invenﬁioﬁ'
caﬁ be applied to the supervisory control for the |
elevator system including moré than two_elevator cars.
Fig. 16 illustrates algbrithm for arithmetigally proces~
sing the hall calls to be serviced by three cars. The
20 dummy direction is deftermined in the same manner as
described hereinbefore. Preparations of the dummy
position tables as well as the zoné vectors can be made
in the Similaf manner. However, for the elevatof'system
which includes three or more cars, the magnitude flags
25 of.the dummy poslitions can be no more used. Instead,
the dummy positions of the individual cars can be
discriminated by identifying ﬁhem by the 1owest position

P

Lo @ middle position PM and the highest position Pﬁ.




”~

‘el evat or system including nore than two el evator cars. Flg 16 illustgat
;algorithmfor arlthnetlcally proces- sing the hall calls to be serviced_ by
- three cars. The 20 'dummy directiop determned in the same nanner -as

. described hereinbefore. Preparatlons of the dummy position tables as well

as theyzogg YRG! Ab3eCaMeld TR Il it dASas@niGEsteloBR VAl fOr the

el evator system |ch inclu ree or nore cars, the magnitude flags 25
of &he dUQSMePQibBbon%hﬁa%d¥3ﬂ%%éﬂIéHlﬁiﬁh aliE&EBdr bha1daameaposi tions
of the individual cars can be discrimnated by identifying themby the
| owest posuber hayrbe considdredasy timen ddf abodcsbedhaghesllopesition P
1 In the case where two or three cars are |located at a same floor, the car
| abel | ed posbthonnul Lar thdidi waly ,c ohenuzdne m@gt@escﬁgsiﬂ r ethda .t he car

| ocated at a |l ower position. In this way, the zone vectofs [err]> and [err]
5 as ﬂelasaEelheaSethecéeZGﬁ@§|Zﬂnqs { 5%}, 2and S§Hdéaarhﬁned as

illustrated in Fig As can be seen fromthis figure, it is sufficient
to previ d@%t?rpiéﬁér ésaiﬂ&bqséitﬂt%rirré%deh@es Ast aBBnbEhSeeNevat or car
nunbers A, B and. C and the flower levels L, Mand H 10 The

servi ce ZovR™ ¥R1s| TigYTEar At e SPEAKLIRNE HEO T BT EBRPHE WV ogi ca

expr essi ons err For exappl e, for t he dunmy positions illus-
tratedaﬂpf%gé? igagi% LJ%I SRS 1¢eRsbabpeen the e&evator

car numbers A, B and C and the flower levels L, M and H.

10 The service zones SZL’

SZ and SZH are given
by the following logical expressions: '

SZL ZL @ ZM'

SZy = 2y ® Z
2, = I, ® 2

For example, for the dummy positions illus-
trated at (a) in Fig. 16, following relations apply
valid:

g
"
o

15 Therefore, the service zones of the individual elevator

cars are as follows:




f“%gqnﬂ .

‘fimre than three cars can be detern1ned ina simlar manner. The

% +glid: [err] [err] [err] 15 Therefore, the service zones of the i ndi vi dual %
'vator cars are as follows: - 34 - [err] [err] [err]l The service zones
\§

evant processing programw || readBﬂy-occur to those skilled in the art

fromthe beforemen- 5 tioned priocessing prograns for the elevator systen1

I ncl uding two cars and thu§Zj§s%r$ ion will be omtted. It wll be

» appreci ated that even when one of three or nore cars is brought to shutdwn -
or set to the inde- pendent %ge;g%#on node for failure or the |ike reason

10 other elevator cars car®
on the basis of the contents in the operation node tables, whereby the
supervi sory operating perf €§nce nd reliability can be significantly
I mproved. 15

provi ded an inproved elevator car operation control appar at us which is
capabl e of perfornlng with a high reliability a supervisory control for

nunber of . The service zones for more than three cars can
be determined in a similar maﬁner.
The relevant processing program will readily
occur to thosé skilled in the art from the beforemen-
5 tioned'processing_pr§grams for the elevator system
including two cars and thus deécriptidn will be omitted.
It will be éppreciated that even when one of'threé or
more cars 1is brought to shutdown or set to the inde-
pendent operation mode for failure or the like reason,
10 ofher elevator cars can be operated under the supervisory
group control on the basis of the contents in the
opération mode tables, whereby the supervisory operating
performaﬁce and reliability can ﬁe significantly
improved. |
15 " It will now be understood that the invention
has provided'an,improved elevator car operation control
apparatus which is capable of performing with a high
reliability a supervisory contrbl for a number of
elevator cars adapted for parallel operation in a
20 simplified arrangemént in which the functions for the
superviéory control are distributed among the digital
control apparatus each provided'for the individual éars

so that'the digital control apparatus for one car 1is

Bt ed under the supervisory group control

H/be under st-ood that the invention has

a




el évator cars adapted for parallel operation in a 20 sinplified
arrangenent in which the functions for the supervi sory control are
7di'stri buted among the digital control apparatus each provided for the
|nd|V|duaI cars so that the digital 3sontrol apparatus for one. car is

+-35- .1 able to control the_ call serV|C|n oper ati on_of the aSSOCIated (i.e

its ovx;h) gale ofor penbasils the gald ﬁ?&l]’f Hngn QRRratHeR Qfrthe o An
el ewat oper a nt rol ste ri's Iur | vat or.
cars ada €%°?%ag gérﬁte&%% )aﬂ QQNt@ﬁfhﬁ?é% g ﬁ%ﬁ }93 f1oors
of a 5 bu in n lity of car control apparatus each provided in
aSSOC|at|%ﬁgﬂn?ﬁg ggg?gegﬁ%hdlng one of said elevator cars, respectively,
for controlling individually operation of the associ at ed el evat or car,
wherei n each of said car control apparatus includes 10 input/output neans
for transmtting information concern- ing at |east position and travel
direction of said associated car to the other car control apparatus
associated with the other elevator cars and receiving information
concerning at |east positions and travel 15 directions of the other

“elevator cars fromthe other car control apparatus, and a supervisory
control unit for controlling operation of said associ ated elevator




: associ ated elevator car on the™b

I n consideration of the information concernlng the positions and the
| directions of said other 20 el evator cars. 2 An el evat or
. tion control systemaccording to claln11aLVWE§?ﬁTT§HTd~SHpeLV|sery
n¥rol unit includes a nenory neans for storl ﬂ”mn control =
program for managi ng and control géng services 't Tmmﬂ ,’Z&E ut by said
i§ of the infdrnftibn rea fromthe««

ot her ﬁp& ntroI apparatus and an associated car control program for N
contro ng operation of said associ ated el evat or -37- car, and a

{ypes o1 progrand® g%‘?r% S SERECBERLT, BRAREN SOpREL Zi‘gﬂré.“‘ﬁg
o o 2 18 fggp,gtg RRAAF LR S80bEAL BLOYLATNR gL ddTPAr e W !

F oo Ity than sard: supervisory con rogram An

2l CvaLsy PRFATLLINEANLEtly Suo e B AGRET H90obOrabAIY B WiOTe) 1 ST

superV|s ry con progran1| to" be processe a cl osed Ioopl-lO

tqr t4i | ain13 or 4,
vvherel ) Sa&#gsﬂa ] Wa"iit%n SR cSueEM appard

soci at car -control programis adapte& to be periodically

act | V?Fé’vf&eé‘ Pﬁeﬁgkéﬁﬁ‘aﬁ%d 'vf??cﬁ "4 e¢¥AhesBonding onfh o3t evator operation

contr system according 15 to claim 1, wherein said supervisory contro
uni t idd ddebe ¥BE8S babsetisPIutiveRy| £oF| 8oh8rbal3ergi ced

individually operation of the associated elevator car,
wherein each of said car control-apparatus idcludes

10 input/output means for transmitting information concern-
ing at least position and travel direction of said
associated ¢ar to the othef car control appafatus
assoclated with the other elevator cérs'and receiving
information. concerhing at least positions and travei

15 direétions of the other elevator cars from the other
car_control appafatus, and a supervisory control unit
for controlling operation of said assoclated elevator

car in c¢onsideration of the information concerning thg

" positions and the travel directions of said other

20.eleva.tor' cars. |

2. An elevator operation control SJstem according

to claim 1, wherein said supervisory control unit

includes a memory means for storing a supervisory

control program for managing and controlling services to
25 be carried out by said associated elevator car on the

‘basis of the iﬁformation received from the other car

control apparatus and an associated car control program

for controlling operation of said associated elevator

Bl ST i NS o cbRbce my 8 e o debs HE it e s



associ ated car. 20 ~ An el evator operati m accor di ng’
to ckaim6, wherein said hall call detern1n|ng ans for
determ ning a service zone of safd 3&ssoci ated el evator car on the basi s of
the :informati on concerning the positions and the travel directions of 25

sai ot heRTe| 8Rs & PIRCeSHNG Al hsEeR| akequUEARS PXR&T ns for commandi ng
sai d associ

I f h hal |
calI's, aRgABHD s?ﬁ%!%to?éqrr@%mté’s frechdidcireciieed eﬁi?%%%aﬂiseivf’ii zone.
-38- 8. I t t t laim 1,
wherein arow ded tﬁ‘ € egh‘tecflr%%é?g%%g §é’?%§i %?s\?.v(r;egrgreﬁt rave i‘?Ie(r?t ion
is not deperiligdal s LRI AIDA%,S8LE1BEURALELY el Y ghs. . said

supervi sory -con rol’> unit i'ncludes neans or setting the t ave I'rection of

sai d gir£et i mPakieR ‘%Ji%\fﬁt&rhféﬁef-npf@&ésgihboﬁr\ﬁotﬂttyh%M'éan‘ of said

direction-free elevator car as well as the positions and the travel
dlFECtIQ@&p@fvlbergt@ﬁhﬁﬁdﬂ&ﬁﬁwgﬁﬁms 10 9. An el evat or operation
control systemaccording to claim1, wherein when at |east given one of
said plukal el évat an elievdnONEse rasLonEpbNbrell G Yistvens Hetordingr y
control, said supervisory control unit is adapted to performthe

super vi sboycitahtr 3, mhdﬁuidmsasdoéupeevisoryfcomMmoi1pnungmrimg t he
~positions and the travel

adapted to be processed in a closed loop.

':by the associ ated el evator car on the basis ochern'
‘the positions and the travel directions of sai d ﬂmﬂu ins and sai-d :

10 5, An elevator operation control system according
to claim 3 or 4, wherein said associated car control
'program is adapted to be periodically activated at a
predetermined time interval.

6. . An-elevator operation control system according

15 to claim 1, wherein said supervisory control unit
includes means for determining hall calls to be serviced
by the associated elevator car on.the basis of the
information concerning the positions and the travel
directions of said other cars and said associated car.

20 7. . An elevatof operation control system according
to claim 6 wherein said hall call determining means
includes means for determining a service zone of said
associated elevator car on the basis of the information
concerning'the_posicions and the tfavel directions of

25 said other elevator cars and said associated cars; and

means for commandihg said associated elevator car to perform

services in response to those ha11 calls, and only those hall calls which

are issued within sa1d service zone.



;%_difectiohs of the other elevator cars. 10. “An_el evat or operatton
1 t.rot~system according to claim1, wherein said ﬂ'mu” sis -
\t her adapted to transmit informati-on about oper EW the

ciated el evator car to the car control apparatus d&f the"ot

cars, said car control apparatus being adapted to nage and control thes
‘associ ated 8kevator c@mieiQXﬁkntkﬂﬂﬁﬁggiﬂﬂtﬁ°Fﬁ€°H§éﬁaﬁﬁPi?ﬁ?ﬁ?ﬂ&?@n
about the operation nodes. 11. ontrol system

_ _ An e{:gv tor gpercﬁ:tionefc
accor di ng t BOcFPaRrdm G, wherain SFAHREPBR AoddLs (ﬁqHT'QﬂeJeasé onedof
b Y S tror ! .
Shut down moabeveBor Rar Wngad taavsl ahes dFieR Esnnel deBatAedor di ng 1o

laim 1l wherei . i o ¢
gle?:a;nm' ni ngf%eb%%gln t%ﬁ‘glﬁs&f?‘g%soég ggnégr Elﬁ'gwté%%%e iplEaEkri’e' c1594jf‘|daI '

det ' P . A St faut AV S are
P esent . 135 opSk@EHory) oRRlE-dIS by 100LRGEE TR RoR] SEHATE R T e
h i nbef ' ' o/ in.H.9 1; or
her ol 10ef o gridgas Waed ofich o YA eal focBlEndtrl) UGVIERY | dur L. 11
15; or Fig.odRjehctN8nawa M and Hb s eibRose dheqt a&&e@u%%' fication

has been reproduced by photocopyi'ng the applicants origina cript. It -4

may cont ai nefev&vo2NBAHTRA! well Wi e dhbsiEUbhst andedthe Hra Wi 9i nal
typescri pt containing these amendnents nmay be inspected on the prem ses of
the Patent diféctions of the other elevator cars.
10 9. An elevator operation control system according.'
'to claim 1, wherein when at_leasﬁ given one of'said'
plural elevator cars becomes inépsceptible to the super-
'visory control,'said supervisory control unit is adapted
to perform the supervisory control on the:basis of the
'15 information concerning the positions and the travel
directions of the other elevator cars.
lQ. An elevator operation control system according
- to claim 1, wherein said input/output means is'further
adapted to transmit information about operation!modes
20 of the associated elevator car to the car control
apparatué of the other elevator cars and receivé infor-
mation about operatidn modes of said other elevator
cars, said car conﬁrol apparatus being adapted to manage
and control the associated elevator car in accordance
25 with the recelved information about the operation modes .
11. An' elevator operation control system according
to élaim 10, wherein said operation modes include at

least one of an'independenﬁ car operation mode, an

er= el evator =
s and receive infor- mation about d%%ration modes of said other elevator:




- b -

LT e

operatioh'failure mode and a shutdown mode.

12. " An elevator operatlon controllsystem according
to claim l,.wherein said supervisory control unit
ihcludes means for détermining a floor at which.the
associated car is to be-parked'in a predetermined étand—
by car distribution pattern when no service calls are
preseﬁt. |

13. - An elevator operation control system substantially

as hereinbefore described with reference to, and as illustrated in,
Fig. 1; or Fig. 2; or Figs. 3 and 4; or Fig. S5; or Figs. 6 to 13;
or Fig. 14; or Fig. 15; or Fig. 16 of the éccompanying drawings.

The text of the specification has besn Teprodused tocopying the icsnts original
typescript. It may contain s few anemdnents -unwmmtuzafm% original
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