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operating below performance standards.

45 Also provided as a part of alarms and alerts are the contents of an event buffer, located inside the
controller, that stores the last one hundred or so significant events (i.e., significant parameter signal state
changes) leading up to the reported alarm or alert condition. The storing of the last one hundred events
monitored is particularly advantageous for trouble shooting purposes.

Monitoring an elevator car according to an operating state modsl together with storing the most recent

s0 of selected event occurrences provides a powerful method of diagnosing elevator problems.

In an exemplary embodiment of the aforementioned Coste et al patent, the monitoring of an elevator
system according to the state machine model is accomplished by a computer-based elevator controller.
Once transition-significant parameter signals are detected and recorded by the controller, they are analyzed
for the presence of significant events such as alarm conditions, sub-standard performance conditions

s5 (alerts), and system usage performance conditions. Diagnostic messages indicative of these conditions are
then communicated outside of the particular controller to the computer 10 for manifestation to elevator
personnel. Communication of diagnostic messages indicative of problem conditions to an external computer
provides an improved method of troubleshooting computer-based elevator controllers.
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i ndi cation of perforpance data, alarns, and alerts. Such anal ysis provides
error recognition by conparing actual event sequences to predefined valid
event sequences that are normal to el evator control. Deviations fromthe
pre- deflned sequences invoke the alarm40 condition, alert condition, and
sone sys em usage accounting nessages. O her system usage accounting
messages are integral to normal event sequences. Performance data consists
of data such as nunber of runs and nunber of door operations. An alarm
nmessage is associated with certain shutdown conditions where a passenger
may be tgapped in the car. An alert nessage is an indication that the

el evator is operating bel ow perfornmance standards. 45 ~ Al'so provided as
a part of alarnms and alerts are the contents of an event buffer, |ocated
inside the controller, that stores the |ast one hundred or so significant
events (i.e., significant paraneter signal state changes) |eading up to the
reported alarmor alert condition. The storing of the | ast one hundred
events nonitored is particularly advantageous for trouble shooting

pur pgSes. Monitoring an el evator car according to an operating state nodel
together with storing the nost recent 50 of selected event occurrences
provides a powerful nethod of diagnosing elevator problens. In an exenplary
embodi nfht of the aforenentioned Coste et al patent, the nmonitoring of an
el evat or system according to the state machi ne nodel is acconplished by a
conput er - based el evator- controller. Once transition-significant paraneter
signals are detected and recorded by the controller, they are anal yzed for -
the pregence of significant events such as alarm conditions, sub-standard
performance conditions 55 (alerts), and system usage perfornmance
conditions. Diagnostic nmessages indicative of these conditions are then
conmuni cat ed outside of the particular controller to the conputer 10 for
mani f estation to el evator personnel. Conmuni cation of diagnostic nmessages
i ndi cat ve of problemconditions to an external conputer provides an

i nproved net hod of troubl eshooting conputer-based el evator controllers. 3
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Upon receiving a door close command, a transition is made to a state (S4) in which the doors are

s5 partially open and are closing in response to the close command. Once the doors are fully closed and no
door open command is present, a transition is made to a corresponding state (85). Then, when a door open
command is received, a fransition is made to the state (S1) in which the door open command has been
received and the door fully closed parameter signal is off. This closed loop sequence of normal car door
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EP 0 867 388:B1 TABLE Il 5 Par anet er Definiti on One-Fl oor Run

Start landing for nonitored Start Landi n% one floor run. 10 One-Fl oor
Run End | anding for nonitored EncEf @ m one-floor run. 15 F Door
Cl ose Maxi mum time al l'-owed for the front doors to close. If actual tine

EXCEEdS t hl %Pér tstateg Q%e@& &Eﬁlsg el‘ch%pL ﬁa Qrﬁﬁgel Bpgagr I S I ncr errent ed
25 SBa with coltErY bhgd Herg%at@f § aheOdur il ondg pdid th ot iy
I'f act ual t 'cﬂ?ﬁroﬁ‘e?ﬁ CR GRantgi¥, Sipdr b tms&.b@ bt GR&SSY B HasIs1 Dg%e.d.reﬁ&n&@u ithdr i S
i ncr ement ed.hafawd® 8F soffR@8) would havB¥dnBekiibd. THER, Fdnl ByvBHe $h6 bodr Ben§ doMandi® R¥cSivddn
open. |f actstsl s, wraRgiemeRtslfnt fitss $1i RS2, @Bl 1A @hd the Soqy AR bPnadnditdA ifschkealin

Open? VBaie3athe itifier i8inl aperatibnf Orice istae S3@Acadien) e timer e lis colrparad toltapredoictied
excee\d‘s t hi gimbi limittfor door apesing: If the dinve Jianitds atceslied, IbnShe dlévator céritoldr 3énds 38Bletidd
TABLE |1 Pamzinishace request message overDbd camintunioationlink 12 to the communication means 25 inside the

computer 10. For the particular situation just described, maintenance message sub-type number thirty

10 (reference Table l) is sent. Also, additional data words are transmitted, such as the number of occurrences

of this particular time limit exceedence along with information that describes the current time limit that the

actual limit was compared against by the elevator controller, the last time that a failure occurred, and the

landing of the last occurrence of a time limit exceedence. These fransmitted data words indicative of

enhanced elevator diagnostics are then processed by the CPU 27 either for display on a computer display

15 29 or for a hard copy printout generated by an externally-connected printer 32. For a laptop-type personal’

computer, the display 29 is typically implemented as an sighty-column by twenty-five-line character matrix

using liquid crystal display technology. The printer 32 is connected by a communications link 34 to the

Loy communication means 25. The protocol used for printer communications is typically either that of the well-

known RS232 serial type or that of the well-known Centronics parallel communications protocol. The printer

20 can be that of a wide variety of well-known types (e.g., dot matrix, laser, eic.) made by a number of well-

known manufacturers (Okidata, Epson, Toshiba, etc.). The data words transmitted over the communication

link 12 from any elevator controller can also be stored in storage means 36 for future manipulation and

reference. The storage means 36 are typically comprised of several types of electronic storage media:

volatile random access memory (RAM) for temporary storage and manipulation by the CPU 27; magnetic

25 storage in the form of floppy dlsk for non-volatile, iransportable storage; magnetic hard disk storage for non-
volatile, high-volume storage.

Normally, the apparatus of the present invention is intended to be used either durmg system
installation, for periodic evaluation, or for problem site analysis. A typical operating sequence is as follows:
elevator maintenance personnel physically locate the computer 10 and, optionally, the printer 32 in the

30 elevator machine room, or in close proximity thereto. The computer 10 is connected to up to sight
- computer-based elevator controllers 14-21 by way of the communication link 12. Typically, an IBM laptop
personal computer is supplied with at least one communication port implementing the RS232 protocol, and
at least one communication port implementing the Centronics parallel protocol. The optional printer 32
"connects directly to either a Centronics parallel port or to one of the RS232 serial poris on the IBM
as computer 10. Since typically RS422 protoco! electronics are not supplied on an IBM personal computer, a
commonly available RS232-t0-RS422 adapter is plugged into one of the RS232 poris on the IBM computer,
\\(; and the RS422 cable implementing the RS422 communication link 12 is piugged into the adapter.
- - Once the computer and printer are connected to the elevator controllers, the software program that
controls the operation of the computer 10 is loaded into the computer 10. Typically, the software is provided
40 on a floppy disk which is placed info the system floppy disk drive (i.e., the "A" drive) on the IBM computer
10. Also, a data floppy disk is loaded into a second disk drive (i.e., the "B" drive) on the IBM computer 10.
Electrical power is then applied fo the computer 10 and printer 32.

After powerup, the software offers the user a choice between a configuration program or a monitoring

program. The configuration program is normally run when it is desired to enter the parameters of the

45 elevator installation, or if the user is unsure of the configurations on file, or if it is desired to edit a
configuration fife. The monitoring program is normally run when the configuration file for the particular
elevator installation has been established and the user desires to extract information from any connected
elevator controllers. All display of data to the user for subsequent interpretation and/or interaction is
presented by way of the display 29.

50 The type of information normally entered when running the configuration program includes the site
name, building number, number of cars, and the machine number of each car. This information is entered
by the user using keystroke entries made on a keyboard 38 of the IBM computer 10.

Another feature of the configuration program is that, in the aforementioned door open/close sequence

example, the current door open time limit, that the actual door opening time limit is compared against, is
85 one of a plurality of predetermined parameter limit values that can be selected by the user. The user can
choose to modify default values for the limits of a number of typical elevator operational parameters, as
listed in Table Il along with the corresponding parameter definitions. The chosen default values are entered
interactively by the user using the keyboard 38 and display 29. Fig. 3 illusirates an exemplary computer

13 -



Enmer géncy -© . Maxi nrumtime allowed for "No Button
Car Response"” if the in-car 10 - Enmer gency
Stop button is pushed when initial EROR6FSA8 B3 detected. G oup Conm
Maxi mum time al | owed fronlDeIay detection of a group conmunication failure,
until failure is clear IS
not cl ear eﬁchfﬁl "'ﬂf ? " F?T'ia "a%éﬁa’%n‘ Steg gﬁ’? 1, Thepar ﬁters which fnp uger

sel value osed i m rectan les ular elevator ntro r uses céjg rg
entering tff b n.t. il B ata Phé Loty o
29, as i1l Ysfy h%iom eaaon mergsn.uul étor Fuchl man L ogleR
operatoQ;fgmmgy racting, recor or conveylng en ance eva
di agrosti c d@hés thd BfsterPEdniidrasion! aQEorﬁd’lﬁ‘e %rmdhtt&mg g:'ar% néjﬁrﬁérm‘ﬂ@reﬁ%g' efndfthd
nost sel ecéibvaiddiagngstie ihkofthal6h ¥ bb eRtraBiBd Rork MputérBhsed $BVERY EontrdliBRN 4-21
initially enhéoldidthb BEmpiRNId. Ohd NBmRIGHTS a&nnautyfbemusmatew@thsa&dmmtedam@ﬁﬁer%dt he
function keyisedodd inteial® TRIE frankrissiddl r&6 s, stricliya¥erdplary. St t hat appears on the
screen, the 30 desired site configuration file devel oped hereinbefore in
the configuration program This single keystroke entry facilitates ease of
operation. After the user has chosen the proper site configuration file,
program operation is returned to the main nenu. At this point, the user
typically extracts data from an el evator controller by one of two methods:
if the @Drrently stored historical data in the elevator controller may be
of some value in diagnosing a reported 35 problem (e.g., due to an
el evator mal function reported by building personnel), then the user selects
"F3"™n order to poll the elevator control system (ECS) for such
informatjon; if the neaning of the data is unknown (of no interest), then
the user selects "F2" in order to "flush" (erase) data fromthe controller.
After selecting the flush option, the user can either save the flushed data
on the floppy disk portion of the storage neans 36 for future
interpretation or the data can be discarded. Also in the flush option, the
nunber @f alarmor 40 alert conditions received for each el evator car
controller fromwhich data is flushed is indicated on the display 29. If it
is desired to poll the systemfor current data (ie., real time operation),
t he user should first flush the elevator controller of stored data and then
begin polling the controller for current data. As a result of the polling
operatien, the screen displays the various operational functions (e.g.,
node, notion, status of 45 enmergency button, car position, group status,
etc.) of the polled elevator car, and will indicate whether alarns or
alerts exist for the car. Data transmtted froman el evator controller to
t-he conputer 10 during the polling operation is saved in the storage neans
36 for further interpretation, if desired. The elevator controller
co nicates the contents of the controller event buffer to the conmputer 10
if e result of either the polling or flush operations indicate alarm or
alert conditions. Fig. 5 illustrates a 50 conputer screen of the typical
contentg of a controller event buffer as a result of an alarmor alert
condition. Listed are the latest to occur state changes of a nunber of
typical elevator paraneters that are nonitored by the elevator controller.
Once the contents of the elevator controller have been either flushed or
pol | ed and subsequently saved in the storage neans 36, the user is
presented with several options for viewng the resulting saved data. By 55
selecting option "F5" fromthe main nenu, the user can display the various
types of information transmtted
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by an-el etator controller to the conputer 10. For exanple, either alarns,
dlerts, and event buffers or, alternatively, performance data can be

di spl ayed on the display 29, or routgdg ey d88®iprinter 32 for a hard copy
printout. The conputer screen (Fig. 5) illustrating event buffer contents
associated with resultant alarm 17 EP O 367 388 Bl or alert conditions
has been di scussed herei nbefore. However, it is also possible to display
the contents of the event buffer r @pBIB IIs of the presence of alarns or
alerts. This saves tinme in that it allows one event buffer for one car
controller to be_displ ayed mnthoug {frﬁﬁ Eerforning either the flush or
pol I¢ procedure aﬁﬁzﬁﬁﬁﬁgﬁ t hr oug ting event buffers for the data
assoctrated with each car controller. As a second option, the user

can display al arﬁ@noﬁeé’éé‘%és togew%amhh CQhl 83RPR 0L § Ig&idsdsed OF €i t her
the alarmor alert. Fig | ustrates a co ter scre‘?n associated wth an

al arm di spl ay al BRaP¥®th an opti mneﬁaraFPEd HdeBeYeER2 WP of the al arm and
t he p055| |l e causes for it. The displ ay for the alert condition is simlar.

Al so, the user CRY dﬂ+€¥ | evatyy yQﬁ{ Qimnag..d%\clg] ?féxﬁ"d during

pol l'i ng. Perfor mance associtated wth an car is normally
saved at the endwéfhthbepb| | ing stiddi Gaverithe ?VPN'-UE‘B?E?ES a conput er
screen asgociated with typical elsagdciated witHaeaehdaiéreol | ected during
polling of the elevator controller 2; with alarns, alerts, and event
buffers, performance data can al rbe %ﬁdﬁt ed out. The software which
cont6l s the primary conputer functions of conmunicating with the el evator

controllers 14- 2uBye ThigsROIE Ml al1Bhable ARHPREISAIING W Lh the

printer 3 via elt an

serlal, interfag roni cs
paral l el interface, interacting GEagRt: iﬁf?eF“VFal’c‘h%h%%}bB‘é BB storing
the signals indicative of enhanceis clretdiateddi aggothis huwhbernaison in
menory 36, and processing the dis een t 9is
inplemented in a well-known mannee;])L %h%u?éggg ?ggg ?y appﬁr ent to those
skilled ifi the art in |ight of trftoqréapcltﬁmg§5pge§en9§edhereu n. A
manuf acturer such as | BM makes available to the public information
regardingthein erfacin th t ut Lsk_opgratipg system (DOS)
software 20 for ‘é??ﬁﬂﬁg é\é?ﬁnc{}?ﬁ@%ﬁ 8§'agp18$8u GhePat ed” above. The
Conput er égoftwarelohetCynlesfaces:-mttanqeiseOIfBHKméua deowr¢losed in a
desi gner's- choice of a variety ofyGamORlgy +RY8 hgm,grcggputer | anguages
(e.g., Pascal, C, Assenbler, etc. g made avall abl e either IBMitself or
one of a variety of third-party d,aR £E0RkR Fﬂ@rp?Eséﬁ?rl nvention has
been described in detail in conneddowralerth ishgenertddand 25 apparatus
for nonitsring an el evator as enbodied in a conputer-based el evator

controll er and disclosed in the aforenmenti oned Coste et al patent, it is to
be twfler st ood t hAlerheThresheld| Nasimun addewpblet hupbery P any type of

el evator system which normal |y opsédi@fericdd  @Ft aal! yngr amestat exfo state in
a closed | oop sequential chain ofI 1nked nor npal |ng st whi ch

a
system defermines the identity of m ﬂ'§ ?f‘g 8?e8§‘?ﬁ8 t he
satisfaction of a criterion defi nisggeneratei.ti on from an i medi ately
preceding 30 operating state or to an i nmmedi ately succeedi ng operating
state by detectln the system paranejer signal  stat tes, alone or in
combi nat i gn, 8%@"51'“ rBUBensR rﬁig‘!?r éﬂéf’é’?g EQFF imﬁefi ni ng the
sati sfied tranS| tion criterion, awﬂmmx’rédardmﬁmdtcaunngremt her a

transition to a normal operating sLaf& J.erhx{dl‘?‘ @lon..g;ldt Qad@sagnor nal

operating state, and which system rovi des se message signals in the
time exceeds given value, an

50 g alert will be generated.
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presefice of corresponding selected transitions. 35 As descri bed, the
communi cation |ink between the conputer 10 and a plurality of elevator
controllers 14-21 is .inplenmented WEPHD 36788881 - known RS422 comruni cati ons
protocol. However, any serial or parallel conmunications. protocol can be
used; the choice of protocol depends on criteria such as the physical

envi ronnent and communi cation interfaces_avail able on the system
controllers and conputers.. Al so, $A§L§ml¥aptop personal conputer is used to
extract, record and -convey the enhanced el evator diagnostic 40 information
frontelqpt el ev. r0||ersé%ggﬁ£%£§ﬁ any nunber of el evator
contggllers can nter con- y one of a nunber of well-known

t ypes of connerC|aIIy avai | abl e conputers. Also, it is possible for one
skilled in the mé-noaiesiugn angthpt!| ahdind ey aiore tefreldhe present

i nvention usi ngsgorrpone)qu@/al I QREE f%ggtml Cc conponents, or even

cust om desi gne S such-as gate arrays or program nmable |ogic
devi ces. 45 Al t hough the invention has been illustrated and descri bed

with respect tocoge-ay wugbodef@NLandied e€dr ndnidurdad be understood by

those skilled i I that the_ f 0i and various ot her changes,
om ssi ons and a%’bét 'Way be ﬁﬁﬁegiﬂ%e’f‘%‘and thereto, w thout departing

fromthd®scope of the invention. 50 Cains 1. Apparatus for use with an

elevator syst e NgidiGRisd Cas! uaREnil £ il W I gdiOferach el evator car,
signal, processing neans (14-21) for npnitoring the stat es of a plurality of

t wo- ate parameter signals i ndfE9PFAoors Lo Fiessrondith@Statal ity of
el evator paraneters, said signakihé exce¢d®cCgitis rnmmntl(em 21)

determ ﬁ?ng t he identity of an for an el evator car
whi ch normal | y operates sequent ?gfe'%gé?r o(r)np%'?% &?’ %e in a closed | oop
sequential chain of |inked norngPubperais n@%t%t!@st% detecting the

satisfaction of a transition criterion deflnl ng a tranS|t|on from an

i medi ately pr Eéjp perati NG\ state 0 dj at el succeedi ng
oper ati ng stat? %’gtcg'&ﬁeng 1M £ %a)gé"gl?é ' Tne Yed

* C L * or .alert donﬂsttonslm bekh atitamls $daheher ei nbef or e.
However, it | S aI so possible toeﬂbéﬂké‘ytﬁ M@nt&@fg,gd@%sq%nt buf fer
regardl ess of the presence of alarns_or alerts. This saves tine in that it

al lows eme event buffer for oneREaF EBWEr%}‘P%? ‘E‘?}“B?%Il’sspl ayed wi t hout
first performng either the flushceemegnteédprocedure and pagi ng through the
resulting event buffers for the data associated with each car controller. 5
As a second option, the user can display alarns or alerts together with
correspondi ng JRRQaY fQRersi t her MaKimUR of ime raklowed forythe j || ustrates a
corrput ef® screen associ at ed. wi t hggBnél Abor€li €9 sperd) ONKE \Wdthaan opti onal
det ai [ ed description of the al a;:?t and_t he é)o%gs%llei[c uses fag_ |t The
di sp ay for the alert condition Re PREPed B S K i spl ay
el evat or performance data coll e@Sedeuarat@;dpol ling. Performance data 10
associ atpd with any elevator car is nornally saved at the end of the
pol l'i ng sessm . 7 illustrate aco scree ociated with
typi cal el evatg‘?‘ ‘E%%(ﬂ‘?ﬁihce da?’éxgﬁ'r‘?‘eﬁ IT &®3Fhe el evator
controller. As with alarms, al edbersatd eprt Mfmmalpa:(m mance data can
al so be printed out. The softvva;a?ﬁ % ?gtiﬂ&t%glmti geonmput er

eva

functioms of conmunicating with
generated.
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contrtllers 14-21-'over the conmunication link 12, communicating with the
printer 32 via either an RS232 15 serial interface of a Centronics parallel
interface, interacting with the userER/086% 388 Kleyboard 38, storing the
signal s indicative of enhanced el evator diagnostic information in nmenory
36, and processing the display screens of the display 29 is inplenented in
a wel |l -known manner that shoul d be TRBEEIXL apparent to those skilled in the
art in light of the teachings presented herein. A manufacturer such as |BM

makes avail able to the public inforrrati OE regarding the interfacing with

the conpuger's diBarameler: i ng sy sof tware 20 for perforning
func\i(ons such as those enunerated above. The conputer software that

i nterTaces with f@%éﬁafp@l can DRayiin ¥idd £19 ugasr.-Pstho' ce of a

vari ety of .conmon e TTBUt er anqul;\lﬂg . g. ascal, C, '
Assenbl er, etc.) ﬁ%@"‘aval | abl e eFRFicResRensA iifs PP dR-GRE of a vari ety of
third- pary vendors. Although t heEpepgenty i Stapnbuttohadsbpashedscri bed in
detail in connection with the rret s;Eo ring an

el evator as enbodied in a conputer- %a:ﬂgl@"fsa rrba%gn oflfgggg% di scl osed
in the aforenentioned Coste et al patent, it is to be understood that the
present inventi Oyt RRml i Zeduaﬁxﬁm £ e il otle@v Zkom DESaPM Whi ch
normal | y ®Bperates sequentially fr8 gie to,state in a closed | oop
sequential chain of |inked nornal gb PAPLE RIS Pyhi ch system det er ni nes
the identity of an operating stateomudecmiomgﬁauliamat bptiddti on of a

criterfion defining a transition fg {eredh abyala), p& Cegdblg180 operating
state or to an inmediately succee |ng oper tin state G}/FE etecting the

system pafaneter. signal state or 3Bapeg clg srithdne &&REEn, of one or
nore sensed system parameter si gnahﬂlﬁefaﬁlmﬁl&ssgbmfraeédtran5|tion
criterion, each criterion indicating either a transition to a normal
operating state in the chain or to an abnornmal operating state, and which

system prgvi degesahding B8 nﬁﬁ&ﬁ%& Ggang Rhahn dhéhulabSeald roﬁ%@rmssnapécrsea 126 &5 MR&e th
sel ect ed tr @[Sk trhigfienu &B the opti B o BRbperbikEorGRTEERH] Bebkdirtdorl coRyiREInEREY -
t he conput elleddtbr AUGnatidd Hatd. b tstvidfe RF @éadoMputEromt ik Qledighed slch-Badt mdst selections are
i mpl ement ed ektbriod with Gingle| HeysiDIRenNFdRSkadpls; QbR MitiSIEt dn@Fsy b Ghaditdding prdgraey do, usany
gerial or papeblyadepessesnthipi famtincieg "B10ib @atet toCsalactpieonu s dist; thett appeeri ®h gl wfeen, the
pr ot ocol ade;demrehs sipncoofigutationi file davelnpegisheteinbefprh yrethe adnfigunatipn pragrem1 Thisnsingle keystroke
conmruni cat i eniryi fariligatds @esef epsgdtibtabl e on t he system.controll ers and conputers.
Al so, an | BM |Adit e ugse heoehasen disngsense sitej configurelign file, saarama eneratiercis agtetnegiriel theapaiey
t he enhancedhesy- étlﬁtscvﬂ'ﬂtdthag?ﬂﬁwic@'ywacisﬁﬁ‘éf’%?ﬂ ?J?Yafpfr@h*ffﬁ?fgfhpn%ﬂém@?“s if the
control | er s cureBtijestered higtacahdathia thepplevatop Gogtraller @ayber @|spag yalveliR disgnasing @ rergped
nected t d®amPPBRde By dug to,arhelevptorpaltypgtion sepasiag b‘t%g%@ R?Fs%'ﬁ%"f'i'-ﬁ"é'?ea‘fsiar Q%l 330 e
conput ers. = A[98t pp} the §'e¥féP§ §?'HP'€V?‘ “Eﬁ?éf% R‘i}% iihe “é %ﬁcgwg

bUI l t he a%%%{?@ﬁlﬁ) he user %& l ﬁ\g’? Hodo ODO\ %zon %S’tor S means
el ect I'Oﬂl ¢ uture r% r&aton Ot& § can be s%nnheum% L&e nu a?ahm or
arrays or, BQr OJ?T%&\/ &' ea ((:Jq %?%ar ¢ oler frofn’ whith %H&Aa@H ol ARe
been |IIus ﬁ and escribed Wt resp ec to exenp arye

thereof , it shopkdediea eI chutrrbrﬁﬁﬂa 8K lehiGfle bibrdibG, 1R dsed Jﬂ@&ld #rBQiush the
foregoi ng aRyvaidchitidfior OF St6red BRABELHRen BEFInSRliRY e edttloiRARE Edr@RSHalFB)s B PosiBStahe
t herei n and pbilir §leRtion\VitrleNden dRBRYs th8 rafidu® Bpérktdnab GRABRNS {e.d. NBodeN WRYN| StBtus of
C ai ns 1. 45 Apmegéricy Dultddl cat Sositn} Groastatb \6RY) @F s YpoNed NBldvadr dag add willSiadidateOWRther
car, conpri slame:or blefts &dBCior b earcdatd transnittedJiomun|elefitod cafrblient) thee@mputérl¥d-dddng ther
nmoni t ori ng tpblingTperbties iscsaved irphel storagd rean$ 3@ fadurtibcibterpe@tianedasiredsi gnal s

i ndi cative of Theebratepanilhr tgmiplninates itheycoaténtseedf dhearoatrollgy Brantrbdfier ©, theseomguter ikl
55 pr oc dhestiesulf afrsithes thelebllind pr tsh operationigdicatrealaraenntalertyconditioph Fig. S\ilusiates a
oper at i ngfos teammer gereanrpf the &ipigel Spntends of alepnirmlloneventdliffey aspiepulitoban alasy wealert eongiton.
from st ate tisted gtthe pigstdo eecysdale Phspges Sba Dwrher of tyricakaleyatet Paramefegsthat are monitored

by the elevator controller.
Once the contents of the elevator controller have been either flushed or polled and subsequently saved
in the storage means 36, the user is presented with several options for viewing the resulting saved data. By
56 selecting option "F5" from the main menu, the user can display the various types of information transmitted
by an elevator controller to the computer 10. For example, either alarms, alerts, and event buffers or,
alternatively, performance data can be displayed on the display 29, or routed to the printer 32 for a hard
copy printout. The computer screen (Fig. 5) illustrating event buffer contents associated with resultant alarm
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nor mal ope€r at’i ng states by detecting the satisfaction of a transition
criterion defining a transition froman inmedi ately precedi ng operati ng
state or to an inmediately succeedEﬁQ%%P‘ng state by detecting 18 EP
EP 0 367 388 Bl the paraneter si gnal state or states, alone or in

conbi nati On Ie?tfcon&% Olqas nedus%t? st e%%e nq-tl erve?'n lel Spoggglle :P lat Iﬂ‘l% c§r§%nltssgfl ed
transitiony gr 'etn{al';’.dff?f're Sge en(%nof aﬂrarlsco? %ﬁﬁ’k { tirflo ‘OKN Bne' evertt
normal opegat) nirdlr ho btGirdt RS Sihbr Hd sﬁ‘ ;&m SHhfs forantiNd
for provi dbdaﬂ uSﬁ i s&ﬁﬁ%@&?hﬁb dbv&‘aés & with @BhcaQdontdilé;,! €SPONdI Ng

sel ect eq t I A3 blsb&RS optbine s 2arf lg'\é'?taﬁfmscbﬁﬁlenﬁﬂge@')éﬁﬂ&h dHEspBidin bésesldr sithor
respQnsi Vet Qladn o€ kIS LFRfl eninudtids bcddeR Sesociate® ikl an @farnP Bib@EL 86hg with an
paramet er  gptigiapdetaiéPdescripliva REMS alaranshd b PbIsBI cadsas for it TRe\GIsplay i fidl aferticorditierdi | Ve
of said | asimik. paraneter signal state changes, said event buffer being
responsi ve t alssaihd wsel ot diplayretsag coegorpamh Sdatao collgataly duling) grolingl Fbrictimdniod fuate
message 1si gaaiaedovthraep plevathr kg it cormallybasticat ¢ entl &f the coliimgysessiong Aigl & jliudtretes each
el evat or ceomputestragn iassatiatesiwitirdypivs! dlelatorsbiformanes deta Tpliected durivg ipelling e the ielevhtor
nessage si entdller. Agwith alarmy; gortsoand ekppt kuipra, psifymarice date eaaisp e pintadieut,  f or

t ransni ssi on Thehépfiwgre, whighd cantseip) dhesprimant eompier] fusetiope of Fenayausicating j with alhes elevator
provi ded b§enialiprg 14¢d ﬁYerlﬂlﬁ@@F‘”"'%?“ ink AAcamnBuniesfing Wb the, printer 32 via @ither pry BIL3B -
noni t or "ot r\'?t?,‘ﬁ‘F‘? o ?@‘5‘?{‘5"3 ' "‘59 ﬁ%’?‘i}'ég o) @%Eﬁ’" e t’?d‘i"!P%"Fé’@a‘i*‘tﬁ‘Pg E'ar

conmmuni cat ?‘Qi‘ﬁs five orgnatiq) '? ’Ph:ft P”é&‘?é’?ﬂ’ ?&age
si gnal s ant ’?o\’fl illg 'g 'g he°wl" M3y anu rs ) ﬁ""a’%m
decotttng sgi'd Rl {T” it m?é?g%ﬁﬁ ) &ﬁ@ el ’\«

si gnal s @30 sofwa Wf'&

i ndi catl VelBﬂl Dé@(: wﬁﬁtte rQ%ﬁol |yQ@J|I a es
transiti onegr iph&h) @n Aésgﬁxblérabﬂ) abld QJallatb)é é&fxerﬂ@r @mkaf or %n&tﬂaﬁéfy Vth

of said el @“@Jﬁpr car signal processi ng means di spl ay neans (

responsi ve t Quishgh iherprésblNidlentidh AEE HEnN GosERBM Sn G&Z.u 6 bonn LR W the B and
pr oCess kd Japplratis fof Mdnitdknl.an RGP BS brilddiod inSeadothp (e iabdil olevatiBaiti it tah® BisdlBe & if
(25), - for e alviethomtignesli Chsial et all padhtCifitsi ty Be OfideBfodl HEehe gekens BlenGdnodin IFR SSliREHEIn
si gnal s t oangayp dfi edguiterysystema rvehich 28mallyf Gperatis Sphu@ptially fram taiedet stateinne dosed ndsp
and for preaualiiaighai ofriakes romell otatingestatés, whictd sydoodbitimibesf fie idemibsgdag@psityppal s
f.0 sai d digpé by deissting tHe Sxtistagtion ofiiasquilesign Hefiniag [ar enleitionr firm @l ihwediptelys gieckding
moni t or 35| epawling2gate or to gR isesdiziely Fuereeding opAing Glatettwy| datgciing dpcstpry paramete Higga!
user i nputstieanstateseiong gi inombingipm gf shegeranase isengedt mevep%ﬂme@alsenaﬂfaﬂeam thp
limt val ueetigipdiansiion eritasian. paely aiisrien, indieating; eithoron tr#fﬁlﬁowwoar opprating, stalg dit e~
m ned forn§h33RY ¥ 3p 8 | #p§ “‘% gy §'i°gﬁ'é\?"ssyﬁﬁﬂ| Rrauidey solpte Q?ﬁia%aﬁ'%ﬁ'éﬂ'b?he
limt val u@e"ﬂ’grﬂﬁﬂ’e ’Eﬁﬁ'e t|‘°“§:o n| cati on rre

transni§ I‘P 1 crle dnt I DUt sprt E‘HQ ver, y%v O m‘;;l‘sl '
means, ( 38) AR e Pg b sg}g d;sgl

o Sropar e e un.e&ir ki st a e

S|c Iy
val ue tran étfad Q i gg dS@I 5 %
cach ong of pud o oo %ievﬁ&rc:ﬁnloﬁﬂ?@ s smmemaergiﬁﬁﬁm p
appar at us n@‘cte@ kdn{ode &'& némberBGlefkridws Sk d?%iﬁrﬁé?éuall? lagiflable ddmPEES. Sﬂ!s@ﬁt IQB&E'iSle

(14-21) cORPbASSMAIeARANG ,art!t6 YBIASAnY BullddthS ApishralIRNd QY prERATMnEGRt dsRE ORMBHy-
(25), for skiablREcHdn@dmBoncms]iof dten\tasté-dssinéli components such as gate arrays or program-
.mable logic devices.

45 Although the invention has been illustrated and described with respect to exemplary embodiments
thereof, it should be understood by those skilled in the art that the foregoing and various other changes,
omissions and additions may be made therein and thereto, without departing from the scope of the
invention.

s¢ Clalms

1. Apparatus for use with an elevator system having at least one car, comprising:
for each elevator car, signal processing means (14-21) for monitoring the states of a plurality of
two-state parameter signals indicative of a corresponding plurality of elevator parameters, said signal
55 processing means (14-21) determining the identity of an elevator operating state for an elevator car
which normally operates sequentially from state to state in a closed loop sequential chain of linked
normal operating states by detecting the satisfaction of a transition criterion defining a transition from
an immediately preceding operating state or to an immediately succesding operating state by detecting
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decoded selected nmessage S|gnals and for storlng S|gnals |nd|cat|ve of sald
decoded ‘buf-fer .message si gnals. 40 4. The apparatus of claim

wherei n said nonitor commruni cati on nmeans (25) conprises. means ﬂlnm wmkt"m"l"l
to said nmonitor signal processi nEPrefTS88BL 21), for pro

i ndi cative of said selected nessage signals to a hardcopy prlntout deV|ce
(32) 1 OI’or aelrtnctoncl{l[ gnr«? det e fore cI;QI vg}ng is a?so st%\l/I tg Idg S{h cgl

| ndi Cat'tll?e\%n é ra:e }fsgof %f Qﬂﬁ. frad W QR %év&é
(32) fo nf’?ollgur tg %El eg hy upf r@ pe gm poﬁr?l'% d‘B eI the
di agnost w&,a Rt i A e uiy e perle ﬁesace ki ot 0 Systam
whi ch gnor MR b e doR& btk sheseetbemalsaéy arhd S BIeRtb Bighthdrvith E&Fe@pdn&n@c&:ﬁ&&@r@:t‘wé?op
sequent i b aRMfon alk. Fig. ARG MBbmSURS lsdbbr 1 GssodiatdaORith WNAISR &3Pkl lbng Rtk aRT Nes
t he | dendptibngl detaiteddesitipticator the aisirodng tHe)postitlieocuuden Gor it/ TFhe SRl fortht B célbitiéh is
criteri osim@efining a transition froman i medi ately precedi ng operating
state or taisanthdQuser cani dispiwli aleivatbry psstotmeed datg coipetsditduty sdlling.c Péformbate @hta Ng

t he systamcptdaribtasy eevagmahr is nermellyosavest attties endadfdivee palling i sessiponBg.ratiistrates of
one or nmeutgresrsaed asspeittedvificiyricabelevatos payiaamanceddats ¢oilentpdt dudngspolling Pof el elevator
transi t i entralien Avwilhaiprms gletts. andjsvent buiersi prdfpreanderrigtacan pleg bepriptedadi tion to a
nor mal ope mbg ﬁ’f%‘;;?t whigh FQptrelp dhec pripany GPMRURT AHICHORNS oFf reeMMypieating Wil the glevator gnd
whi ch s 1 ques thecqopynupieptions ink g ecommypigptiag Wllh f’ﬁé’ ’e%ze‘l'l% £ an RS232 -

corr eé‘po??ﬂ?' gy ok sﬂmw ‘ia‘lﬁ' 2ce eteract'"g wih the ﬁ %vbee?rg? lofingthe

Pr OVI di n ) Ve Oga |s1 pl e mﬁh ?ﬁ'g_m%q e rePFlJIy aren 6 a

P et € skllle m h H\ T?'}t é:éjesse te E%harﬁl su eéa alaI eci?ed
el & at Orthg o%\ati% néj {% o) §’H.a| ly

si gnalos i ns A Vﬁnc‘ﬁ nﬁcrs@ atdd 4B 'trllt RteHaded! Gif Qﬂ ned

form 1BRDOS e5/be ha dessgners choice of a vanety of I'Mh nlﬁmw &oftiplBJiartdh

si gnal s jgdirasb), ‘CeAQJemSlar' tcl?@rlaésr%lra%blé bitFet by M Rscl &I HAb of b Yaddhe othiR), r
cont r ol | @hdordr OVi di ng si gnal s indicative of said selected nessage signals;

di spl ayi ngAmosgtalrleypreeamdm&h@ﬁalas Hewrtl idesatithed in Cdeta aih (bofr@biRA T 8 S58RE and

Si gnabss dpparatupfoe cheriliingl an @tbvdior as embddiking a pentputeetbasgd sliodoa antrbiiee etbdiscloeddif

sai d evethd afsiegiagtiossd Gustd el ialSgateaty it igto\beSunadrityodibat chesprepaet| isventivd icambe vitizefinsai d
event signayr® ofreleyatpr sydietevhich medndliy oparatés: sefbentiatigtfioodstate te lsafenin® dlesed frop
conpr i sigeguentla) chain of linkddrpereal ioprietihy sttey ydich GytS8 petermines itrecidentity| ai@n operatiagh of -
sai d si gid videthicingt the satisfactenrch peeriigrion idafiningya rersiiion framestt immagiatsivhereaeding 1.

Vor r i #nht WPagtingustate/ar e iumrsisteli suegepding grertingsian By detertingdhip iSyriemh bRT9RS e SigtRin

Auf zug anﬁtﬁgéf stalas: Aoge REin <f°alb"‘ ftiagiet 419 PUBRRLISAED \PyTiRfR PaTRBpler signals defining the

Si gnal ve?a& 'B F’?’EH‘ Fﬁ't?rP%-l 9!"‘92'2 ‘"Elﬁﬁl"@ﬁ@le\’/\ééﬁ%?fmﬁl a prmab oRSEAiGL PR e s e
Zust ande a'ﬂf i g(iﬂ & (wgich GY%e"eP??ed?nfeéﬂﬁlegd‘l’Fé?ﬂ% S9EIF SalP von
Agf Zu% scn(%? %hfeg nicatso éI‘Jbe ? na Vtgrr rb qurg of etlevator(co:mt{a r; die
| dent ta11+£'.£' vlfl A o] fz,?oc 2 ol G elarden
die nor %lnﬂlul‘ll@éﬁ%ﬁs LI T o e %@ﬁ Tl LY, e

" environment and communication interfaces available on the system controllers and computers. Also, an IBM
laptop personat computer is used to extract, record and convey the enhanced elevator diagnostic

40 information from eight elevator controllers. However, any number of elevator controliers can be intercon-
nected to any one of a number of weli-known types of commercially available computers. Also, it is possible
for one skilled in the art fo design and build the apparatus of the present invention using commonly-
available electronic components, or even custom-designed components such as gate arrays or program-
mable logic devices.

45 Although the invention has been illustrated and described with respect to exemplary embodiments
thereof, it should be understood by those skilled in the art that the foregoing and various other changes,
omissions and additions may be made therein and thereto, without departing from the scope of the
invention,

so Claims

1. Apparatus for use with an elevator system having at least one car, comprising:
for each elevator car, signal processing means (14-21) for monitoring the states of a plurality of
two-state parameter signals indicative of a corresponding plurality of elevator parameters, said signal
55 processing means (14-21) determining the identity of an elevator operating state for an elevator car
which normally operates sequentially from state to state in a closed loop sequential chain of linked
normal operating states by detecting the satisfaction of a transition criterion defining a transition from
an immediately preceding operating state or to an immediately succeeding operating state by detecting
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20 °© séquentiell en, eine geschl ossene Schleife bildenden Kette von

m t ei nander verbundenen Nor mal be- triebs nden ar beitet,

ErfU lung el nes Cbergangskriteri unkP P@Féﬁéﬁil It wird, wel ch Jmmwml“ "III ||||I|
Uber gang von einemunmttel bar vor ausgehenden Betri ebszust and oder i'n &inén
unmi ttel bar pAchl.Ab@PRE tate H%taids SiH6 $Ph 3bHbinafisH] bf%h? more 5dSKa"ParamBfef signals
Par anet er si gfaadnméttﬁé 3Mdfied OfaLition érﬁeru 2T AEE CAbrioh SRt aﬁhg A0 Ganstish & 'anﬁg%ﬁde
mehreren gel QPR skl iR Rt kit o 'il:ﬁ‘lsriaE’onon@Haﬁ‘o;fi?itﬁngeé”taftéJ ahd for ﬁwdm% selected message
Cber gangskKr i tshdisiinthd pieséhcs 6@ Birespdnkify Boldd@ fransiod$OTbi Nati on ertal t werden,
wobei . | eades Kr ifbredachl Blo@ifdr \bar; artl @¥entbulien(1528) @joakive o @ls8eded number of the latest to
Nor{mal bet ri eloscut st sbiocked paradtersiinél estateleanges, fori sxing athte chagé eignaBaihdicataSat $aid
stand anzei gtatesupetamater slgsa) stahdhtrges\iaait revanh bdfles bangakepolstve td/said seksbed Srdssageer
ent spr echend egnaafergeoviding IndlatesirbutBly evegsape signzls cormispondieg o sa@id stored $tate chasghesignals;

Auf zugkabi ne vderpastesientoncareomguiication heans (13:21) responsilerto sai seisctad masssgresignalst e
Anzahl Won 3@rovided by, paiq glgnaagpg@glpggmﬁ@nfoaug@mW thergof, and responsive to said buffer
Par anet er si gmﬁﬁsa@%ﬂ"a'ﬁﬂ@&ﬁ‘ﬂ’eqylfﬁ'géwnh?@ﬂrﬂ°"c‘l’i=‘f‘sm'iﬂ?f'Zl‘i??fandsande- r-ungssi gnal e
zu spei chern® ad?"@"ﬁ?@r’?)’rzel chnend sj nd far die enannt en | etzten

Par amet er si gn ' C%QQL;%? iin 'es%‘ﬁ‘@lm gﬂﬁ%}?‘%’ T@W“QB?‘Z’UWQ?':S
hlt |l’ ns coaed Signats

et ot SRS o O e ! ug?, P T RNET i

b t t el f

Kg;rrer:mlz:i;t Ieo §?ﬂ%§ Ei? .?Jfgr ?o% Lig‘plhlgﬁvevtg ﬁ\gterel%:g Ealéz g‘orrespondmg to

sﬁ

g
tuﬁg/sel nri chigdehy hdi E gng,J,;,gqs ausgebv%ﬁl tgfn& A II:sI@ t'%nm gna heone of said

ansprechen, umgd rdspdSiv. tomltdi‘b@naﬁﬂ'f)cegduﬁ meaRs ey Er ei gni spuf fer
bereitgestel |t Qﬁbnﬁ)&fsfgﬁ édsﬁ&h@&’fsl (@7155), QosPHENGE BRI monkien ‘SomurisbtibARsdns @BsN,
gekennzei chnesk pfWBIAE sigrfbfé indicativolof EaPEEILE Selbad Hdbdga lsighilstdishill @lspléy2agans ¢of;
auf | edes defor Alithay gk abpreRritauamsnm, ket | ferngrolidirigedignald 4ndicdtive dlIRGIA T dd6dted ,butisn
di e abert r ageessagasigngirw kdid displdyandans (20, @A disglaycih @ pradetereninad ifoerh csaidLnnahital fghal r
“kennzei ehnengdecasiog disenst 27,35) gheing erefpenshiet @ Usideliskie input NMdleans(38) dor Uiiv@iding agigmais n
Puf f er nachr i andicgims pigsail paramete dimi dales signalg il said flisitaykreeeny @R clondispdry id e poxdipler-t e
-Si gnal e ber eiminegidare| rshfor Brovidig e9id Eigraifaidiesitivet of| said38YameterniBie valiet signals| tersaidon
Si gnal en, di eoiehepmepupiagiiom theans (A§) foUranprigsiotet er - 45 grenzwerte
. entspr echend dem Par anet erwert - Cbergarngskriteriumfar die Paraneter, die
von | ed®m %i AbetREALTY clam,f. 2"(5‘ 'alii"ﬂé??’ SP'ﬁﬁ??F’i?é?%F%@"ﬁ‘ﬁﬁ?ﬁﬁ ff"t‘?é‘l""‘!ﬂ@é‘?’(ﬁﬁ%’ﬂt
wer den; ei ne MBY}Of &id, plurgiie PLign §§t| Hh?a’WéP’B YAu§H GEEPRoPY! ‘lﬁﬁ’ AG™ "2’7"*‘@@
anspr e Ch end etrﬂﬁﬁ'@ﬂ 5%50?] qu g argqteﬁ% momtore by ea one of sai eleva ar signa
" ver wachungs 81°are %ar“& ungse| nr i chtung (27, 36), die auf die

Qoer WaCQJJ”QST#éO {uléaof 1 or 2t wﬂ&g mstaferLon{to% gnQ %%GS%%E anéJ REI)Q bq
die Anz& goeppi i o A gl Bl e jigex
S'O%dec odi er Eé‘dadé%us%&‘ét és@ h& e |§md|€aﬂw&r§ déo“ou%rf}ﬁerssage

esti Mt egoky M angezel g vver den, und um'Signal e |
Anzelgeeinricﬁtung (29) zu liefern, die kennzeichnend sind flr die
decodi eud eq) P paeas b ddih aN2 boH hérein Wi Fibfitol EorriuAEdtioV MBI 345) B3 RiBeshAsans,
anzuzei gen, vespubivel tocsaldomsnterCdignalgasdesyingl meday @nlae)| fotl pRGiding Sigralst indiativeZof ,s2id 6)
auf di e Benuba@tedimhaaspgb signatsr tb @tiatdogpy phintout devics §32) fansrafoutCih & pradeferined ¢birre, and
Anzei geei nri @intpwniding 2i@NalsShdicathlecof Isaid duffer metsagd signals weh blrdcogy erifRat devicer(32) for
G enzwer t si gridritet kampredetetinedformdani t di ese in einer vorbestimten Form
angezei 8 werden, und umdie fU die Paraneter-Genzwertsignale
kennzei chn%née'neﬂgdﬁa'm't‘{ﬁeq theysiagnastio signgk outhATLAN eleyetprogpsirolien of rah celevaiergystom)

fUr di e Ober t"high neieallycqpanales gequantipliy,frorpgjate to state in a closed loop sequential chain of linked
normal opdrating states, which systern determines the identity of an operating state by detecting the

satisfaction of a criterion defining a transition from an immediately preceding operating state or to an
50 immediately succeeding operating state by detecting the system parameter signal state or states, alone
or in combination, of one or more sensed system parameter signals defining the satisfied transition
criterion, each criterion indicating either a transition to a normal operating state in the chain or to an
abnormal operating state, and which system provides selected message signals in the presence of
corresponding selected transitions,
55 said method comprising:
providing signals indicative of parameter limit values correspondmg to a parameter value transition
criterion for each of the one or more selected elevator parameter signals monitored by the controller;
displaying visually signals indicative of said parameter limit value signals in a predstermined form;
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2. VotricHtung nach Anspruch 1, bei der die Benutzer-Ei ngab

(38) Mttel aufweist zur Schaf- fung ei ner Tast at ur- Ei ngabe Mﬂmy ﬁl! rl““'

Si gnal e, die kennzei chnend sind fUEPP26aAR] B - G enzwerte,

Par ar net er wert - Goer gangskriterium far di e Mehrzahl von Pararretem di e durch

L ?:;;hfﬂag,,ffg%-%ﬁzopigg gf%ef@rwa& 'Y gg@ ey G B ol
er wachungssT gl RIAIDRFLHRAF Hd &R e@% s1gﬁél§e auf die

Qoer wachungs- K g &Eﬁaﬁf@ﬁd QiBﬂaE hdiddve id %Qlﬁcﬁéoeﬁugé%esnﬁlaﬁrlﬁ QrHré(!IQ’Brmmed

auf wei sgn, UkdinS |gna- l'e zu spei chern, die kennzei chnend sind f

debogl erten aus‘g@,)m,g ,mweloegm@éq&tgg@seandund urn Signale zu spel chem

di e Kennzei chnmnaﬁh@ sublfy said is@natafdRaiive lof Lt Jvbrt bighaas b plegdiéramed @l e. 10 4.

Vorrichtung nach Anspruch 1, 2 oder 3, bei der die

G)ermachurn;s:r}@nﬁmd(alhmmmmemmrﬁngng (2,5) eine auf die

Ober wachungssi gatting/by kejbeard (38 8 elbsired edideusf pachl df- $aill) signals brdicative ot parameter fimit

Ei nrichtung saldesei st, um ei nem Hart kopi e-Druckgergt (32) fO die

ausgew hiten Nachri cht ensi gnal e kennzei chende Signale fUr einen Ausdruck in.

ei ner vor bRasentanspdighe-or m anzubi et en, und um dem Hart kopi e- Druckgerit (32)

75 fOr den Ausdruck in vorbestimter Form Si naI e anzubieten, die

kennzei &hnk n é( °’§F'}‘Hﬂ‘9 Fi‘ﬂ emeedup% P?' é‘Per mindesiens o ’&’P‘ée"dﬁ‘ A“Vé'?ﬁ"!‘i‘ﬂ? dffassopd:

Oberwachen d

al r tur}ga:pg der Zustande
Auf ganl ag 1 i% E rar s Esfopale, }i? Et gif‘g 5 fz‘éq ner.
gsmltt I( 4- - szu-
el ne eSChl 0 !; Gr §'?éﬂA f% %g en m erwe deﬁ Jﬂ%&s aﬁ elﬂ

mteina der 5
g{nQ & er 0|'

die-l dent i tatme welches

ErfU.lung ei ggs, ér a% 'Jdﬁ“émé‘:ﬁ elbaWFs‘; fa eﬁdeﬂeébt ﬁ%ﬂgod&oﬂ éﬁieﬂ%ﬂ?nmelbar
unni ttel bar vahRisegen e EstBbsttand ©Riefhen! akMdodCor | TPaRnBRRigHAMZudidng| NR6r  die
nachf ol gende paBabbhigRRZ2isHERAVOR Bhbri 088 mehteRsAC BIc8sHen Parametersignalen, die das erfllite
Syst enpar ameUBdrgdngskatedunt tieliitreR ddin GHefin RpMbiRADR &N oA IRdLI oS \KeHrid BrAle-
oder mehr er eder it UBsriiddl ik @nchdBImGBBIEEHS Eustald ih dBA Kb&d bddlr B el @bhoialen Betriebszu-
Syst enpar anesteiidangeigt) @l ved dusgewiioe dlachrichtdieigiaiertet V@andanbarBier wetsiethendenbage-

j edes Krit er iwahier bargitige zusicegfen; Cber gang i n ei nen Nor nal bet ri ebszust and
inner hal b deeinéeiut jedeotidrughabineeyorgeseherien GreignismifferRe4-21). elosauf gins ausgrivabitedinkehl voand
wobei dos Sy guleirhanfgelptenett-ausgewibiePiranetessigopicfustbnasdndprungen pPreniibbl, um iZpstendsénde-
ent spre- chefiiessionals gewpeishe@n digrkerngeistgendbRindefi slieeganpnnten riptaterss Bprgmetersignal-Zu-
Bereitstell eﬁta%"@’ﬁ‘dg“ BAPAY wqbei ¢ar érq@ﬁﬂéfer Hh dierrysgemaliien Atechpglitensighaler MeRihtp t
ent spr echend 98 ﬂ%?ﬁ’P‘S*E?"‘e" Z“WF%@B%@F?‘”@%W&&P@% rzPQe@?'fgﬁrﬁ \ffieraghaciossianglp

dem ei nen od ’°' v hreren au h| ten Aufz r5| nalen, die von
der St effer un E F{HE %«‘ . e er Sign Iven;arbel-
Par arret ergr e gu d@ﬂ relg ?fgﬁ% rel este nachnch r!s:% a'[l]e a%f § % %Ej
FOI‘ Qoer ni arre gr enzvver ennzel C r\en
Signal e zu d gke gfrllg(n H.er ung, 35 , Ber ei t st eI I en von Signal en, di e
kennzei ghnen beﬂv&d GrikBBLRERNIND] 88 al¥AGaE h&r‘l&z&ﬂ&aﬂﬁ@nl@mm\(xhﬂdﬂsm&a (14-
Anzei gen der zi)wnsﬁe&e@mevedﬁﬂe&e GiRGbvkeA NRAcHR Mo RsIGREIB Nt CAR BIRPIHIGA dafur
Signale in emﬂfe.en@énbea&dome@grﬁe oBToitA3A6IBh e 6t IRIUbY eRbrIPHeREbhridhieRsignale
kennzei chnendu gdcbdleréd linddiafar Kehbigtnbrie idgdddib®s SigHak belefusiblles;s Dar stel | en von
fO di e Erei gadutst-Bigabeniticd (38Y 2int Baeithiiéh wmin (Bighkalen,| dis Rinfiichivad 13iad tiir rRataeBter-
Form 4@ 6. Yenivahe entsprecbénd/desp Paiatistdpyeribedgangskriferiumfirsdie Marameter, die von jedem

einzelnen der Aufzugkabinen-Signalverarbeitungsmittel Uberwacht werden;

eine auf eine Uberwachungssignal-Verarbeitungseinrichtung (27,36) ansprechende Anzeigesinrichtung

(29);

eine Uberwachungss:gnal-Verarbe|_tungsemnchtung (27, 36), die auf die Uberwachungs-Kommunika-

50 tionsmittel (25) ansprechen, um Signale flir die Anzeigeeinrichtung (29) bereitzustellen, die kennzeich-

nend sind flr die decodierten ausgewihlten Nachrichtensignale, damit diese in einer vorbestimmten

Form angezeigt werden, und um Signale an die Anzeigeeinrichtung (29) zu liefern, die kennzeichnend

sind fUr die decodierten Puffernachrichtensignale, um sie in einer vorbestimmten Form anzuzeigen,

wobei die Uberwachungssignal-Verarbeitungseinrichtung (27, 36) auf die Benutzer-Eingabesinrichtung

55 {(38) anspricht, um fur die Anzeigeeinrichtung (29) Signale bereitzustellen, welche die Paramter-

Grenzwerlsignale kennzeichnen, damit diese in einer vorbestimmten Form angezeigt werden, und um

die fUr die Parameter-Grenzwertsignale kennzeichnenden Signale der Uberwachungs-Kommunikations-

einrichtung (25) flir die Ubertragung bersitzustelien.
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Ei ngeben €ines gew nschten Wertes fU jedes der fir Paranete -
kennzei chnenden Signale Ober eine Tastatur (38). 46 Revendi CH!"@@”E"W”U“’
Apparei|l destine a etre utilise aveEPUN3&\A88&Tte d' ascenseurs nOls NS5
une cabi ne, qui conprend pour chaque cabine d' ascenseur, des nnyens de

traitenent de si naux 14 a 21 destl ne survei

d' une plura 'it\@ % eéeg *g!;gu in i aqingichty "é%%y X ItleélZSchaf-

IF’.)L :’:Jllr ?lelrr::eﬁt Cgre; %é a% an skritori &’g ‘i? ‘ﬁ’ﬂun ot aﬁe urch
d

fonctlonn men t as%ensgurs our une ca %?g ascenseeure ui, nornual enent,

opbr ?,(S eq uegt | ﬂAcﬁ%'deﬂA&Bﬁ&h ?Qde%a&ei &4t dwﬂﬁemuﬁb%sn&ﬁ%?a%h&bénﬁm a2t Pl
de f ONCt i ONNE-aufHEPbINHCATESKInnfiRikatB o iHtuAN S5 aHbgréRond BindeRtd LiWeREATER SigRa.
detectant |a ki sfeifidm, AR kehrdichabrdlsHaQurdRs doSodierten AubguBhiten NEthAtktendkble tink ukNe
transition pargighak z6lspéithé, Ale kekhzdichnsridi sing R a8 ibcobisentHudriBRidhterRighdls-dent  ou
abouti ssant a un etat de fonctionnenent inmmedi atenent suivant par |a

det ecti on d4urvoarightpigussacie Ansprush N2 wderd®, beiaden et Ueavacidbgsadotimumiaatidrnssitrightany (25)
conbi nai son quainechef die Dsarearhungssigoalivearbeitutigseimichivag (1481 apsprdchdnge Einrichiuag) adweist,
critere indi quemeinemHetkopieaProchgerdin(32)ilr did euspéwihlitep iNachiichamsignatet kegrgesichende Signale
f onct i onnenentfimainendiusdryzk in eingy yorbestimmten -Form-anzgpigin, und um dem Hartkopie-Druckgerét (32)
1 111111741 1 1fdriden Husdiyck imyorbestingmterFowg Sigpglg apeyhieten, die kennzeichnend sind fir die Puffer-
c L M S ingehightengighdle- | o chalne, soit a un etat de foncti onnenent
anormal , et _faqurni ssant, des 5| aux nessa es 56Iect|onn6s en presence de

transfti ons®s \f°5 ‘?"ozﬁ'i’? Oberwach gen,

o R goﬁgg;: J‘mﬁ% e

derniers a se \ e dgp 1
d'etats indi ng%b ﬁ%&{f& ol e szﬁém,e "%ﬂé,%te %arﬁrh&&é e oron
par amet r es, &y aa;mt e ao@pmsrmm BHG B i
sel ecti onpes %}stﬁrﬁbﬂ?ﬂeﬁﬁdﬂﬁlerﬁQ&ln%ﬁﬂﬁ%n@ﬁa&hiﬁﬂﬁ Wgr'aén mruhxsﬁﬁneder

pour chaque Cafieh Bbdigan§ MAMSE NbrmablstfebER¥ERIS nridfhal QBT Rt &et ih emer( dbflormalén Bettb-
repondent auxduftshdSh@iAun Wi BREYRGR SuspHelmEd NRRthBnddaus i YorRabensas Bérloftspre-
nmoyens de tr aicheideniusghviBion Obdigéngdisanditsteidumtddsend: t ransnmettre, et qui
repondent & deRereitstglaavan dignalas Sieg esinzbishiead s 0 Bararesergrenzwbresd britspteaigdd reinem
d' evenenent s, Racameteivedbérgampsiritedmi tinjedesawon dére eingreodpiaden mbberenaysgasihilen Aufzug-
conmruni cat i on rdemglersigoatany di¢ &B)der Sjelierung ploenwbenttweddehacun desdit s noyens de
comruni cat i on vstelle; Apzplgenjwon| Bir digifarsmotgrarenzearisignale, keanteichsnded ignalpre indéites vorbe-
si gnaux de mesiagies Fomy slelctionnes-transm s, en fournissant des

si gnaux decodébermifisindgr U die aeamgrgnzqﬂ&ma'wnmewgeg Sigpale ﬂ'é‘?bﬁé?ﬁ'ﬂs‘?"éé'ﬂﬂ its
si gnaux d& medRSpisielen vonSigagier die kepnzgighaend singd fir F'Bﬁ‘l‘sﬁ?%‘éﬂ'it"'aﬂlé'ght%\s'% o
d6cpd6s i ndi cd’fsl”' '§s &629 B dereliy @'Psa“sQ?é@h"ﬁT)%‘ﬂ‘é‘crﬁ"“@?fiape‘@"'&e'ﬁ?“ﬂ‘qeg 9@6‘? 88§

ser vant &fouaEﬁ ltstq‘le %}‘uxpfgnd@g‘al ‘;aﬁ § a‘gurs mte de .paranetres
gui correspon [ r
pour |adije pl ﬁsra §? é%& Vonf (ﬁ"e re'?"'s tar|e§ks Vel dfm E ea'&e"c ré%ﬁen 'ﬁm"&?@g"
noyens de tgal\;eﬁgmtnag,emgbrg&%u%lg inGAdsEfg. d' ascenseurs des noyens

d" affichage (@r)geﬁ&d'em&@@%ﬁé%ﬂthn g&ﬁuﬂ?&é@%r fCPdnfdtehdrdtBIrte UEnnSdihRGHdEn SiGnale
moni t eur Uiber eine Tastatur (38). :

45 Revendications
1. Appareil destiné & &tre utilisé avec un systéme d'ascenseurs ayant au moins une cabine, qui comprend

pour chaque cabine d'ascenseur, des moyens de traitement de signaux (14 & 21) destinés a

50 surveiller les états d'une pluralités de signaux paraméires 4 deux états, indicatifs d'une pluralité
correspondante de paramétres de I'ascenseur, lesdits moyens de traitement des signaux (14 & 21)
déterminant I'identité d'un éfat de fonctionnement de I'ascenseur pour une cabine d'ascenseur qui,
normalement, opére séquentiellement d'état en état en une chaine séquentielle, d'états de fonctionne-

ment normaux [iés les uns aux autres, en boucle fermée, en détectant la satisfaction d'un critére de

55 transition qui définit une transition partant d'un état de fonctionnement immédiatement précédent ou
aboutissant & un état de fonctionnement immédiatement suivant par fa détection d'un ou plusieurs

signaux de paraméfres défectés seuls ou en combinaison qui définissent le crittre de transition
satisfait, chaque critére indiquant, une transition qui aboutit soit & un état de fonctionnement normal
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(o ondent St L moyaes e e e o o on e ot e U!lillLﬂilillll!Hllllllllll
f ourni ssant des signaux indicatif ERI@86F 388 BY gnaux de messages sel ect'i ofned

decod6s auxdits m)yens (o} afflchage (29) pour Ies afficher dans une forne
pr ed~t er m n6e Qurn ssan catl I fs d sdit.s _si ,gesgages

ressages do (ALY i@f m ,,;z:,a":s ok taoﬁé;%é%”’"fsf of St
affi cher dan$ am o5 S bromhly £1) $ ?é AP néifbre

si gnaux de nppick .,ge hs a@e@% S e lrdmprD

d utiligateupy g)poﬁ‘rr}n i SeR GeSstinbux %haﬁ Sbments d%fagsr‘ﬁib‘tlfé

si gng_,x de VekR s sibhdik HE PardiRired) RERERbIrERsvaIGIdhtS ?épmaxﬁmﬁxdds %Jawm&ség éP)
pour Tes af f ifdofinngd@dn JourhSant isERINAk BlEHaRjorbm Rtat MEmdeey, fournir lesdits

si gnaux i ndi caipbdreh&h@s dhbime dds@RSUX debemoyahsedsl GSmimufitalie (14l aR1pqui ppbridem Suxdits
auxdi t s noy esighatle d& aivBsagesCsbleciibinéd Gounts par desklits| Mbyeny dol trakeeniont ¢ sigrax, Poiroes 35
2. Appamwei | tanbmettrd, 2ot rqply eipoiidentt 3 des dignatbads rhasepged db aaupiob Souny earsiedit Gantporee
d' utili sat eudéve@Senscoreprlemrenstnissies: noyens formant entree de clavier pour

| adi te pl ur atardcWrisgasi gnaux i ndicatifs de valeurs limtes de parametres qui
correspondent gesmoyans derosmpnunicatioands mpritpur J25). e eqppnddet 3 ghagyne desditspmerend dali t e
pluralite deCOPHF-'a'ﬁﬁ'P'F d¥4 3ufN ¢le| Ip @abinp, A'agepRseyin o El§codwy derdity) slonaps dp gnespAgetie
si gnaux’s( 14 ¥legtiopnégdiansmis, iep fayrnigsantdes gigpayx décoddy "3" % F2S; Signayy| dg nesgpges, en
revendi cat i oﬁ’?ci"aﬂ‘ulesé"ts é‘&?a&étd%r"leéségﬁﬁect@“'lﬂﬂd'af‘%ﬁ P‘t%" 9'@‘??5‘ dhs signapx; deprdfit

O o e e R ety R
e a?hgé

i ndi cat N fs d s@ﬂ@i ﬁﬁ%g e(ﬁ INelalp) ?grs é’é}ﬁg "ae ?scenseurs

mBror i sant des qrgnaux s S| gnaux ssages

ddcodes. 45 4. 40} .%E%ﬁé E"aifhc 30 88 4 ?‘ré[)&\i&@@d@é‘t‘n'ogeﬂ + o el SlAss o

| esdits noye communi ca e noni t eur conprennent ‘des nobyens qui
YE@?, 3B mp y

repondent auxdighs mBRMES tiflentehid SERBL ddl ﬁ.ome&n(am«sﬂ Gui "TBYbhdAY Buxtiits‘méyersl de €N

foum ssant  d@snnfuhigdtion) e inbeitaAE) h B@SEhit UeS gk aidails RSB MRMaukeleahidsbRBNdS

A un di sposi édetticdndsBERESaRdIts Fidens ABffichaliiR® o | dsaattickie? HarRQié foRNOSrEdsé®Fminés,

| ' | npr essi onet@a mmmisast ey sighayxrieideticdasdii 8ignau neeges @e tampoii Géthtdsaaiié moy@ss

si gnaux i ndi dattidhége @@sphbut s sifighta dansdae Mees psiedrinés,aaguiin mrayend | ds paitentent de

d' i npr essi onsignaux deoporiteurH2 R 36)ctpoadahBARdits anpyens xitotreed utilisalonp (38)sei foumnistam Slesine

forme pr6d6t sanainiedicatis. deRite siguiux de valurs\igiitby dascraraphéirdscauxdits mogerd al'affickpge (29 e

di agnosti c dpoyh les crifichad| deps uce fpyese péeatargings., wh pay Jeusireleetlits signaw dugdiestife psdits

nonmal enent , SIgNBEY @_Q@qﬁémtﬁ%qiqsmmﬁtwa agdify mayels 8¢ cammuynicatiop (g rpagiteur (25) pour

séquenti el | e‘e'é!rﬁra!ﬁ“ssm" boucl e fer nﬁe d 6tats de fonct | onnerrent nor rraux li 6s

| es uns aux autr ermne |’

fonct [ dindnefibeats 'ég?va amﬁqa% e o dories Peﬂ" i FEEcsiontey

trapsition p eFt "s n ca|y|8 nﬁ’%ﬁg ﬁf’e ?eﬂ'& )i %u :
I’ I 1

| o S| ur},l ?I] train r ﬁ
gg?ect ?zﬁn; %% | ﬁigu S SI &{ I[%:ten res %%rgx \({jﬂ E’agﬁg%i;é?g‘gs Bl
e, seu
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moniteur (25) en mémorisant des signaux indicatifs desdits signaux de messages sélectionnés décodés
ot en mémorisant des signaux indicatifs desdits signaux de messages de tampon décodés.
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4. Dispositif selon la revendication 1, 2 ou 3, dans lequel lesdits moyens de communication de moniteur

(25) comprennent des moyens qui répondent auxdits moyens de fraitement de signaux de moniteur (14

a 21) en foumissant des signaux indicatifs desdits signaux de messages sélectionnés & un dispositif

d'impression sur copie matérielle (32) pour exécuter l'impression dans une forme prédéterminée, et en

50 fournissant des signaux indicatifs desdits signaux de messages de tampon au dispositif d’impression
sur copie matérielle (32) pour exécuter I'impression dans une forme prédéterminde.

5. Procédé de surveillance de la sortie de signal de diagnostic d'un contrBleur d'ascenseurs d'un systdme
d'ascenseurs qui, normalement, opére séquentiellement d'état & état en une chaine séquentielle en

55 boucle fermée d'états de fonctionnement normaux liés les uns aux autres, lequel systéme détermine
I'identité d'un systéme de fonctionnement en détectant la satisfaction d'un critére définissant une
transition partant d'un état de fonctionnement immédiatement précédent ou aboutissant 3 un état de
fonctionnement immédiatement suivant par la détection d'un ou plusieurs signaux de paramdtres de
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fournir des signaux indicatifs desdits signaux d'événements ; et
afficher visuellement lesdits signaux indicatifs desdits signaux d'événements dans une forme
\ prédéterminée.

20 6. Procédé selon la revendication 5, consistant en outre  :
entrer au moyen du clavier (38) une valeur désirée de chacun desdits signaux indicatifs des valeurs
limites des paraméires.
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