"REMOTE MONI TOR AND DI AGNOSI S APPARATUS" 1 The present invention
provides a renote nonitor and di agnosis apparatus for elevator or the |ike,
whi ¢h con;lnuously moni tors tthe running history and the running state of a
plurality of ‘el evators, escal ators or the 5 |like, which, upon detection of

an abnorh%Tlty, analyzes the cause of the abnormality and diregts e o T2k
restoration work at the maintenance center of the elevators or the Ilke,
and which perforns suitable preventive nmaintgnance on the basis of the
runni ng history and the running state. 10 A conventional system
for elevator or the like has such configuration that a maintenance center
is informed about an abnormality when it has been detected on the basis of

continuously nonitoring the mnmruﬁmenmmm [DIAGNOSTS OAPRARATUS" i ke.
Therefore, the 15 tinme taken until the detection of an abnornmality can be
shortened. However, work such as abnormality cause analysis and restoration
fromthe abnornagity I S not stﬁrted till ,a maintenance, goes to the, %g

where the el evatot or the |ik&EDPsPFRRSDE |3nyenkion, BRAY ?ﬁ %ﬂﬁﬁﬂ°§8 pepiror
art is described in o pL se

taking a step f or war% é‘dt lg%Pé%%l n%pézp atqu °fh§i?¥’%1€ °eﬁr%g’ﬁ g&%%f 31;‘?’9 S
detected is taken indy iR %sﬁgdxhéﬂﬂéb%§ t‘?xfe fubALhy #4063 1208 28 Punning
mai nt enance directive corre- sponding to t ure”is outputted as

described in - 2- glaltid ££52- gL Deyd di Slebatens, P*bd%ﬂ5£6r538r tResuch

prior art, when an abnornal situation
5 1like, which, upon detectlon of an abnormality, analyzes

bt the cause of the abnormality and directs restoration work
at the maintenance center of the elevators or the like,
and which performs suitable preventive maintenance on
the basis of the running history and the running state.
10 " A conventional system for elevator or the
like has such configuration thét a maintenancg center is
informed about an abnormality when it has been detected
on the basis of continuously monitoring the running |
state of the elevator or the like. Therefore, the
15 time taken until the detection of an abnormality can
be shortened. However, work such as abnormality cause
analysis and restoration from the abnormality is not
started till a maintenance man goes to the spot where the
elevator or the like is installed. An example of such
20 prior art is described. in JP-B-63-20749.
In a configuration proposed as that taking a
step forward, the running state at the time when an
abnormality is detected is taken in to make a diagnosis

of a failure location and a maintenance directive corre-

25 sponding to this failure is outputted as described in



occurs in an elevator or the like, the maintenance center nmakes a diagnosi §
of cause location of this 5 abnormal sSituation and indicates the failure
location and the repair location in order to cope mith this situation. At |
such a stage that any failure does not occur in an el evatof or the | i’ke, )
t herefore, any preventive action is not taken. It is thus difficult QQ to-
prevent occurrence of a failure or_ g trouble due to aged deterioration. In
vi ew of the above described prior art, the present invention has been made.

An obj eqt pr-hbSQD!ZQ@@@taﬁd“@rﬁ'@'&tleﬁttﬁopioélzﬂesa% remote nonitor and 15
di agnosi s apparatus of elevator or the I'i ke’ capable of preventing a

situation resulting In suechipxioxt aptor whén! Smsdbrcaimal sdtlapiénary factor®
causing a serious failure by always nonitoring age-based running history
and currenoccunsi by anglewitay eratbeslike; hehe imedntenapoe addition to the

conventional function thiiﬁéi a failure ] ocation and_generating a :
nalntenancéeﬁﬁﬁﬁaﬁﬁkﬁf 3 n&ﬁc@aﬁéﬂt¥ﬁcﬁﬁiﬂ¥-8§ &htEnce of a failure

in an elzev r n QecuLt ence of a -

fail uresbe%%?olg £l?‘al Aetklb%%t?rﬁﬁ%dg a&éggvgl?% afg'“rgs 8"3%?13‘? ete
phenorrenonanandhéyr@éﬂfrﬁdaal%cahr 8046x Ofq edpdl Wk tAj@dvance as qui ckly
as possi bl e. Another” object of the present invéntion is to provide an -

appar at us whtabtleuen.ytmsncﬁwaab&agaathéy any -f&illirendagsecheyator or the
like is detected, gives consider- ation to not only abnornality detection
terns of thgcur in an elevator or the like, therefore, any

preventlve action is not taken. It is thus diffléult ;J

10 to prevent occurrence of a failure or a trouble due to |

aged deterioration. '

' In view of the above described prior art,
the present invention has been made. An object of the
presehtwinéention is to provide a remote monitor and

15 diagnosis apparatus of elevator or the like capable

of preventing a sitdation resulting in running stop or at

1east'rem6ving a primary factor causing a serious failure

by.a;waYS:monitoring'age-based running history and- |
'eurrent runningIState’of elevators or the like, in-

20 addition to'the'cdhventional function of judging a
failure location aha'geherating a maintenance command at
the maintenance center upon occurrence of a failure in an

elevator or the like, by monitoring an omen of occurrence
of a failure before a failure occurs in an elevator

25 ds a concrete phenomenon, and by preventing occurrence

of a failuré in advance as quickly as possible.
Another object of the présent invention is

to provide an apparatus which, even when an abnormality .



el evator or the like but also the running state of the elevator or the

li kg, which has emitted an informng 5 trigger, and the running history up
to dccurregnce of an-abnermalfty and judges the failure cause nore precisely
and diregts restoration work rapidly at the maintenance center on the basis
of nonitolr and diagnosis program In order to achi eve the above described
object, 10 in accordance with the present invention, an elevator unit or
the |like conprises an elevator or the like and a nonitor termnal for
monitoring a control unit of the elevator~o? the |like; a general apparatus
conprises a plurality of elevator units_or the like 15 thgs configured and

a maintenance cént &R #Breleahan Prshet bikegle rtectedy afdves FerRs e he

i ke; "th it t ' | it i fi ' t, tput tp th

mi nit enance cent er SEREP e 1S Y. SPRCEREL PHE erdhcignorabet o A1k by

moni toring the el egﬂ%%%t dd'&ne kégbgﬁdaié’t? R RhiHg bedfe WBF IS an

I nform ng trigger upon ection o normal situatioh; on the other

hand, the maint enagteveesy &r ke AiReNi WRickthylicadresiSan DEfGMIY
receiving the running history, the running state and the informng trigger

fromthe nonitob terigget, Z2hdirthe andning misidny mpgtandcowkrernre afi apnosi s
upon the elevator unit or the like; a failure diagnosis is made by this

moni tor and di agno3PBomdEamaneJuddesi Merfaidyrer cager peremyafisedy and
neCesSal P SOt | Lo TELILSRCS vat fon b kbl L0 BRS SuASARY © ©
U center on the basis of monitor and diagnosis program.
In order to achieve the ébove described object,
10 in accordance with the present invention, an elevator
unit or the like comprises an elevator or the like
and a monitor terminal for monitoring a control unit
of the elevatqr or the like; a general apparatus
comprises a plurality of elevator units or thé like
15 thus configured and a maintenance center for remotely
monitoring those elevator units or the like; the monitor
terminal unit is so configured as to output to the
maintenance center the running history and the running
state obtained by monitoring the elevator or the like
20 and the control unit as well as an informing trigger
upon detection of an abnormal situation; on the other
hand, the maintenance center has a monitor and diagnosis
program for receiving the running history, the running
state and the informing trigger from the monitor terminal
25 unit and for monitoring and making a diagnosis upon the
elevator unit or the iike; a failure diagnosis is made
by this monitor and diagnosis program when the informing

trigger is outputted; and necessary preventive maintenance



The present invention will be apparent fromthe foll ow ng detail ed *
description taken in conjunction 5 .w th the acconpanyi ng drawi ngs, in
which: Fig. 1 is a whole configuration diagramshow ng an enbodi nent ,of the,
present invention; Fig. 2 is the detailed bl ock configuration diagramof a
monitor termnal unit shown in Fig. 1; 10 _ Fig. 3 is the devailed
bl ock configuration diragram of a nmi ntenance center simlarly-shown in Fig.
1; and Fig. 4 is a flow chart of nenédter and di agnosis programused in the

mai nt enance center. 15 : The present invention will hereafter be
descri bed byaneberpenfoxmedion |thesbagisdofratalysic ofoslie- nent. In this
enbodi nent, the gresgnt i'nve -ng w |l be described by taking an elevator-
as an exanpFunBFRg RISELY & FUNPLRY StRte. Fig. 1 shows a

whol e configuration '%'ggsgﬁta i‘u;‘ggggg?ﬁm‘pﬂﬁbr--‘eﬂ%?g agnogis apparatus for

el evator according t resent 1 nventi on. ermnal units 10, 11

and 12 respegbl ¥81 Yowid Wilad 1122 aBkEF 8htidn Ofa )P Al @bnYBhéeidd, 22 and 23
are connected to a 25 Tnmintenance center 20 via tel ephone lines |Ic. For
each of Bhewiehi the decompmlyimg Grakfingd] dwmdehlizh:one or nore el evator
control units 30 and 31 as well as and an el evator controlled thereby are
di sposed. For 1 brigiy ienlay whnle| configuxaiimac dddgramt slowing at or

control unit 30 is_illustrated and its configuration will -be roughly
descri bed. _AnCSﬁE°§L”b?‘_“E e éarsgvgpeﬁent invention; _

Fig. 2 is the detaiiéd.ﬁlbék COhfigutatién

aiégréh of a monitbf_terminal unit shown:iniFig. ii W
10 Fig..BIié fhe'detailed block configuration

diégram'of a maintenance center similarly shown in

Fig. 1; and o | | |
C - '?ié.jé is a flow chart of monitor and

diagnosis progfam used in the maintenance centei.
15: Thé.preéent invention will hereafter be -

describeduby'reférriﬁg'to an illusiréted:preferred'émbddi~

:menﬁ}“ In this embodiment, the present invention will

be éeééribed by téking an elevator as an example of

the elevator or the like. I - o
20 - Fig. 1 shows é'whblé'cénfiguraﬁidn”diagram of

a reﬁoté'mohiﬁor and diagnosis apparatus for elevator

accofdihg to the present invention. Monitor terminal

units 10, 11 aﬁd'12'respéctive1y inclﬁded'in;a plurality

of'elevator units 21, 22 and 23 are connected to a |
25 maintenance center 20 via telephone lines lc. For

each of the monitor terminal units 10, 11 and 12, one .

or more elevator control units 30 and 31 as well as

"

and an elevator controlled thereby are disposed. For



and ‘a counterwei ght 2 are hung on a sheave 4 via a5 rope 3 in a

wel | - bucket form A brake device 5, a notor Mand a tachoneter generator G
arekattacped to the, axi,s of .the sheave 4 via reduction gears. The rotation
di rection™~and speed of the nmotor Mare controlled by the output of a power
control wait 9 having a thyristor 10 control device and a di sconnector to
control power supplied fromthree-phase AC power supply. The thyristor
included in the power control unit 9 is controlled by the output of a speed
control circuit 8 supplied with the outpur 8f =t he tachoneter generator G

and the output of 15 a microconputer 6. Control signals of the power
control unit 9 c‘onﬁ’-ieé’étglr gRaly ?’écﬁlfq"’mafapﬁﬁg"%%@ e"E‘gl they iedeyatpst al | ed

onar fea from eneheEblcaheds " TAEERk N ChE e GBSt ors
‘the traveling direggiyqnyaf d the e
. 19! b@ rbﬂgnf* ed’é"sté}r K¢ ﬂ Qééa dftéjfa h% eievg?gg

I nformation supplied via a tr I ng ca Ie connec 0 e cage

information regardian@. hheoaheaﬂﬁgﬁmlz arenh@h§Béh o didhvied qmv&aea
tachoneter generator G and information SS fed fromthe 25 safety device
are inputted to % heopecBotnnpuwell-Guckeitc ffoemnt r®| Brake devdeat 61, aymolsong
such information. Further, interphones 40 and 41 di sposed in the el evator
cage 1 are connectéhamé phtagkemetar GENEXASPY G axe attashed to. thehexis

nmoni t or term nal unl | coancted %% the el evator control units 30-31
by an el evator co cﬁ FRYF JHA Tefnetign (Feaimp The Xetagpen
electrlcally _directlon and speed of the motor M are controlled by

V.‘

the output of a'power control unit 9 having a thyristor
10 control device and a disconnector to control power
supplied from three~phase AC power supply. The thyristor
included in the power control unit 9 is controllealby
the output of a speed control circuit 8 supplied with the
output of the téchometer generator G and the output of
15 a microcomputer 6. Control signals of the power a
control unit 9 comprise signals fed from various sefety
devices installed in the elevator and a signal fed
froh a safety circuit 7 supplied with a sighal fed
from the microcomputer 6. The power control ﬁnit 9
20 controls the traveling direction of the elevator and
the brake device 5. Cage informatiOn'supplied via a
traveling cable connected to the ca§e l, information
regarding the elevator hall, information'fed from the
tachometer generator G, and infoimation §5 fed froﬁ the
25 safety device ere inputted to the microcomputer 6,
which controls the elevator by using such informetion.
Further, interphones 40 and 41 dlsposea in

the elevator cage 1 are connected to the monitor terminal



i solated via a pulse transfornmer PT. Electrical 5 isolation using this 5
pul se transforner prevents failure of any unit connected to the el evator
comuni cation signal line la fromaffecting other upits. Further, by using
this el evator communication signal line la, the noni t or t erm nal un|t 10
can periodically take in the 10 internal operation states of the el ey3tor
control units 30-31. To bé concrete, necessary data can be taken in 5
configuring a transm ssion control cigrecuit connected fromthe nonitor
termnal unit 10 to a bus line of the elevator control unit so that the
trans- 13 mindti 00.cOoDhe ahowitmtitermpapenndti Taliy camécratt tbe el evator
control state. Further, interphones 40-41 for el evator cage-.are used for
per f or ni ng tdiec eleurkopetoriapk Maiitss Be3df by hen et kamator cagsuniand the .

mai nt enance center 20 20 _via the tel ephone. l'ine 1c. . The interphones 40

and 41 are £2&3oROARERRLAIRE e HoFPRBPRY H%‘F eyPRufkectsicaalyn mterphohe
signal |ine 0, n_ | r|c ol.at.ed by a line

t ransf or ner 1f$lg£$r&|emni;nl té)‘ﬁesf e)ré%%r?gfeg é‘f) &FS the operation
state 255 OfjhAge bV fig CaMNd Yuikal rtrgﬂsfoﬁﬁ)&n itsNGa gy @%nor mality,

the nonitor termnal unit” 10 transmts the abno I|ty of 't evat or

control uni bf3@nyouhbe cAmindcRa® ehst 8Levdtos a:dnhentlehembﬁne line 1c as
t he -7- 1 informng trigger. In addition to transm ssion of this
i nformng tsiggsi, line kﬁr@%lmmnm nbh@armbé:mse@‘urnhert i division

schene, in response,to a talk
using thls elevator commun1catlon slgnal line 1a, the

¥

.monito: termlnalcunlt lO can perlodlcally_take in the | \.)
10 internal ope:ation etates of_the:ele#ator'control:
units 30-31. To be.concrete, neceseatj'data'can be
taken in by conflgurzng a transmlss1on control c1rcu1t
connected from the monltor termlnal unit 10 to a bus
llne of the elevator control un1t so that the trans-
15 mission control clrcult may perzodically send out the
elevator control state.
Further, lnterphones 40-41 for elevatcr cage
are used for performlng vomce talk between the inside
of the elevator cage 1 and the malntenance ‘center 20 iﬁ;
20 via the telephone 11ne 1c. The lnterphones 40 and 41
are also connected to the monitor termlnal unit 10
via an 1nterphone 51gnal line lb of common line type
f_electrlcally 1solated by a llne transformer LT. The
monltor term1na1 dev;ce 10 monitors the operatlon73tate
25 of the elevator control unit 30. Upon detectlng an
abnormallty, the monztor term;nal unit 10 transmlts B s
the abnormallty of the elevator control unlt 30 to the |

malntenance center’ 20 via the telephone line lc as the



request fed froman interphone, for talk between the 5 inside of the

el evator cage 1 and a head set installed i the mai ntenance center 20 as
destribedszlater. Fig. 2 is a detailed block configuration di agram show ng
the internal configuration of the nonitor terminal unit 10. The nonitor
terminal nit 10 10 conprises an elevator control unit conmunication
circuit 101, a data control circuit 100, a nenory circuit 102, a data nodem
circuit 103, a telephone |ine network control circuit 104 and an interphone
control circuit 105. The data control cireui?t =100 conprises a 15

m croconput er and controls operation of the whole nmonitor termi nal unit 10.
Under the control dnfoweidgt iriggerol In edditiopotottxansmisstion ednt r ol

unit ¢onmuni- cation circuit 101 is activated to perjodically take in the

operation state of W& dREQEBIRY CHRATIAT utPE $BMOOLSIEPHINe Jiidgarap be
communi cation signal_line La

.Data. [tens taken in,conprjise t travelin
direction of the (_:é“gse?dlfmi ﬁpﬁf’m%u‘il%‘;%asslraglussﬁggf“?bnﬂgn%%ﬂ?%osre_E:gugi ﬁaﬂ‘hi g
operation, the Opelalal:CeRRRErtfiar NhizoBhbRl CESF UA1K TRRBshYEREO LNI S
i nput, the response, e 25 start tinme of i'ts actual operation, elapsed

tine and the responsRideabs tRSNONSVatdY eaghelnand Pyl kddd setnpnstalbed
menory circuit 102 stores therein past and current age-based running state

of the el evat or conxr dheunainténance &enkera20t e deserwilpdilattery and stores
the current state in operation as the runnigg state. The data nodem
8

circuit 103 nodul ates the i nfF&nihda @ gedridatpbledy qapiiguration

L diagram showing the internal configuration'of the
monitor terminal unit 10. The monitor terminal unit
10 10 comprises an elevator control unit communication
circuit 101, a data control circuit 100; a memory
circuit 102, a data modem circuit 103, a telephoﬁe line
network control circuit 104 and an interphone coﬁtrol
circuit 105. The data contxol circuit 100 comprises a
15 microcomputer and controls operation of the whole
monitor terminal unit 10. Under the control of the data
control circuit 100, the elevator control unit communi-
\wé cation circuit 101 ié activated to periodically take
in the operation state of the elévatdr’control unit 30
20 wvia the elevator communication signal iine la. Data
items taken in combrise_the traveling direction éf
the cage 1, input such as pushbutton input for causing
this operation, the opération command of the.control
circuit responsive to this input, the response, the
25 start time of its actual operation, elépsed time and
the response state responsive to the manipulation input.
The memory circuit 102 stores therein past and current

age~based running state of the elevator control unit 10



el evator control unit 30 upon occurrence of an abnormality 5 as well as

I nformation regarding the current running state and the past running
history into anal og data or denodul ates signals fed fromthe naintenance
center 20. Thus the data nodemcircuit 103 is a comunication circuit.for

i nt erchangi ng signals over the tel ephone 10 [ine network 1c as S|gnak§
bel onging to the sane frequency band as that of voice signals.- The -

t el ephone |ine network control circuigt 104 connects the nonitor tern1na|
unit 10 to the tel ephone line network 1c and controls

transni ssi orls ehepruaning idiedmplmaee seakks the dinerdnd @taltengncontrol
circuit 105 connect's the“inter- phones 40-41.installed- wthi.n the elevator
cage to thecmamatoontesntheurunnmngletatthaTheddata|mqjemhelranmtng hi story
and the running state stored in the menory circui.t 102 -are periodically
transni tt ed i0PoRPARLateD thﬁnﬁﬁﬁﬂ‘ﬂﬂ@ﬂnﬁﬁaggﬁﬁl?“Qmpﬁﬁﬁﬂabﬂ tge mai nt enance -

center 20. en the [ %r ng 3 nerated esul
det ecti on oF aEPEVETD %gh gb 8?ﬂa???§rfﬁplﬁu§ w&ﬁl?%Pof%a T uni t
10, the datgd Qgﬁiaé§”9n£$EhJé£HH nga&R&ytﬁimkﬁéktd&P%% Elsétate ”ay be

transmtted to t mal nt enance Center - together wt inform ng -
trigger. Fl%ta%esQﬁ&ﬁtﬁéﬁté§¥ﬁndﬂﬁrhblﬁﬂs@ér&rihtﬁﬂdﬂalognaaﬁs éenter 20.
Thi s nmai ntenance center 20 conprises +-9-. 1 an information processing
circuit 200demodalatemdeigma ks fed Z@om aheemainusnadoeneeneemozk control

circuit 202, a large-capacity data base circuit 203, a ternina
Thus the data modem clrcuit 103 is a communication

_c1rcuit for 1nterchang1ng s1gnals over the telephone ' 4‘)

10 11ne network lc as srgnals belonglng to the same |
_ frequency band as that of voice slgnals. The telephone
_.llne network control circult 104 connects the monltor

termlnal un1t 10 to the telephone llne network lc and
controls transmrsslon/receptlon of a telephone call.

15 The 1nterphone control circuit 105 connects the inter-
. phones 40-41 lnstalled w1th1n the elevator cage to the
:monltor termlnal unit 10. Data 1nd1cat1ng the runnlng

history and the runnlng state stored in the memory
c1rcu1t 102 are perlodlcally transmltted from thls ' _ QQ;

20 monltor termlnal unlt 10 toward the malntenance center

20. When the 1nform1ng trlqger is. generated as a result
of detectron of an elevator control abnormallty by the
_monrtor termlnal unlt lD the data indlcatlng the running
hlstory and the runnlng state may be transmltted to the
_25 _malntenance center together w1th this 1nform1ng
trigger. o R o S
| Flg. 3 shows the conflguratlon of the malnte-

nance center 20 ThlS malntenance center 20 comprlses



204 with display, a printer 205, a talk circuit 206 5 and a head set 207.
The information processing circuit 200 conprising a mniconputer or a work
stati on anal yzes data such .as the running history, the running state and
the infdtmng trigger transmtted fromthe el evator control units 30-31 via
the monkkor terminal 10 " units 10-12. Thus the information processing
circuit 200 nmakes a failure diagnosis to find the abnormality cause,

predi cts an abnormality, and nakes a di agnosis for preventive naintenance
with respect to the abnormality thus preci @ ed. Further, the information 15
processing circuit 200 perforns man-nachi ne control -upon the display. 204
and the printerl 268 dnfonpabidmtprogeasiagceireni0200he data modem circuit
201 performs nmutual, conversion between digital data and anal og data by

using the same scKdfeudt 2Rl drtetarhansqdiagi BRtYeEk '&Pnfcréa%&éapwsn
f d th t t
Pel ephone 11 ne netarkSchEFSToRadiint antd BRoe it it il ok e88mbifh o
its 10- 20 t he. t t I
units 10.20. the tkenioncal ieayiety\grissRst ook chrE A e%a?ﬂ?éﬁaﬁce

center 20 and tde #n@l apheaa séoe2dr. THe Halkkrmition tprfedsing ewéﬁﬁt
circuit within the maintenance center for perfornmng voice talk with

respect to the int2@0pcompsiding la imistiziomputen ¢hea work Bratibnel evat or cage
1. The head set 207 is connected to the talk circuit 206. An operator in
the nai nt enance cé@®Rd¥zeandatd BUGh [R5t fFbej FRBRpAY fekstarys1 thesrupning

. state and the informing trigger transmitted from the
el elevator control units 30-31 via the monitor terminal
10 units 10-12. Thus the information processing circuit
200 makes a failure diagnosis to find the abnormality
cause, predicts an abnormality, and makes a diagnosis
for preventive maintenance with resﬁect to the
abnormality thus predicted. Furﬁher, the information
15 processing circuit 200 performs man-ﬁachine control
upon the display 204 and the printer 205 of the mainte-
nance center 20. The data modem circuit 201 performs
matual conversion between digital data and analog data
by using the same scheme as that of data modulation and
20 demodualtion performed in the monitor terminal units
10-12. In the same way as the teleﬁhone line network
control circuit 104 of each of the monitor terminal
units 10-20, the telephone line network control circuit
202 controls transmission/receptibn of a telephone
25 call between the maintenance center 20 and the telephone
line lc. The talk circuit 206 is a control circuit

within the maintenance center for performlng voice talk

with respect to the interphones 40-41 installed in the



in the elevator cage 1 while manipulating the termnal 5 204 with display
and the printer 205. The |arge-capacity-data base circuit 203 is an
external storage device which stores therein a renotge di agnosis program
file for judging the running history and the running state of each of the
el evator control units 30 and 31 and for 10 nmking a renote di agnosis §o
find the cause of the abnormality wherefore the inform ng trigger has Been
outputted. That external storage devilPe-stores thereim running history,
running state record, informng trigger record, a failure history file and
a mai nt endncelevatandcage 1i| Che heach set 2A2 s evenrmctmghttooltheni ts 30 and
31 as well. Further, in the termnal with display; arbitrary contents of *
the | ar ge- caff@dkt FLUGRAL 128%- it ARSTAFITAAR thR PAIREANGNGE progress in the
i nformation processing 20;. cirguit 2Q0 can, be prj ot on the printer 205
and i ndi cat ecfeggfefhgagi gﬁ’éy‘“a FEE PR RBAR gs}j&_ﬁg W&aﬁ?ﬁw nal with -
di spl ay, necgss | Syl he 26 i.Qn s forned by

t he appar at ug&‘og1 %ém&ﬁs?él{éé _.J’I(.ji ment %m%ﬁ%ov%g%gﬁgescr?smeatfggguagi' I n
order to rEONizoarwibk Aisplee sAiditheObrifeee! U] OrTIRONrge-daphEiBP- 31, the
monitor termnal units 10, 11 and 12 periodically read out data of runnning
state. As a desal baseucibrenitt20® isi gnakstefnabrdtammgendevicel the start
device system the safety device system the power supply system and the
door system ¥hichestPEeatEhexeim folrelrtesddaonesis Pradragefddeed by various
sensors and gt 085ing NGRS SN0 k3L bEy kSR running state

6£ each of'the_elevator control units 30 and 31 and for W
~ 10 making a remo£e diagnosis to £ind the cause of the’
abﬁormaliﬁy wherefore the informihg trigger has been
.oﬁéﬁﬁtte&;y:ThéE éx%érna1 s£orage'&évice stores therein
ruﬁning histd£§} runnin§ state record, informing trigger
' recdrd, # failure hiétbry'fiie and a maintenance command
15 file of'ééch of the elevator control unité 30 and 31 as
well. . |
B Further, in the terminal with display, arbitrary
'contenfé 6£ the iarée-capacity data base circuit 203
| and the'pfocgssing pfogress in the information'prQCessing ;:}
20l'circuit 200 caﬁ_bé printed on the printer ZOS'aﬁd indicated
on the diépléj.as_odéaSion demands. In the terminal with
displaj; necessary control'iﬁput can be performed.
| 'Opétaﬁioh'pérformed by the apparétus of this
| embodimenf:will now be described. |
25 | In ordef to moniﬁbr'the running state of the
. elevator control units 30-31, the monitor terminal units
ld, 11 and'l2.péribdically read out data of runnning

state. 2As a:reSult, running stétéMSignalé'of confinement,



5 are stored in the nehDry circuit 102 as running history for respective
systens. These running history and runniing state are periodically outputted

tort he qgjntenance.center and stored into the | arge-capacity data base 203.

When thenmonitor term nal unit 10-20 detect-s an abnormality 10 of a

speci fic*el evator control unit, the nonitor termnal unit 10 correspondi ng
to that elevator control unit outputs an informng trigger indicating the
abnormality. In addition, that nonitor termnal unit 10 outputs the running
hi story, which has not been transmtted yetllt- 15 that stage, and the
runni ng state which has been judged abnormal. upon receiving them the

mai nt enance cenferti® steads dewticeheystem: cthli apfedysdpvbge asysten cHthes
based upon the configuration of the el eévator control 20 unit, the operation
f1 ow and enpi ri cal PP¥RF FURRIVNS¥StRENRRE $he) Haote syaitEe- e pERe tSle¥ate base

circuit 203 on the basis of .the_running. histo obhtaiped until then and
transmitted fron1t?ﬁ£%ﬁ§%tﬂﬂltﬁe? 'ﬁﬁ# %ﬁi?ﬁ?:ﬁ%ﬂﬁ&gfg gg VR&Ft+OU% the current
runni ng state whic {gﬁ% I Lnt S| [

mai nt enance cent er% ge%ﬂgu{sg’qfége%em%%%ﬁkg %%%g%am nnat-l':"ro})‘3

operation, anal §Zegrd htdrés AnOkheChemd AP (L rduiitheobakk Ukgan DR AlidfteTya
mai nt enance command correspondi ng to that - 12 - 1 cause, and display

t he mai nt enance coflemncedpegdtiiver systéms NndiTheseorunhihehistdry earddocati on on
the display 204 or prints themon the printer 205 as occasi on demands. By
referring to a floweming stREenarea pgggod@cally outputted to the maintenance

\ﬁ; center and stored into the large-capacity data base 203.
. When the monitor terminal uni£ 10-20 detécts an abnormality
10 of a specific elevator control unit,ithe monitor terminal
unit 10 corresponding to that elevator control unit
outputs an informing trigger indicating the abnormality.
In addition, that monitor terminal unit 10 outputs the
running history, which has not been transmitted yét at
15 that stage, and the running state which has been judged
abnormal. |
Upon receiving them, the maintenance center
L 20 reads out the remote diagnosis program, which is
based upon the configuration of the elevatoxr control
20 unit, the operation flow and empirical law of mainte-
nance, from the large-capacity data base circuit 203 on
the basis of the running history obtéined until then and
transmitted from the monitor terminal units 10 to 12
as well as the current running state which has resulted
25 in the abnormal situation. The maintenanpe center 10
then puts the remote diagnosis program into operation,

analyzes the cause of occurrence of the failure,

generates a maintenance command corresponding to that



5 the case where a door failure occurs and the nonitor termnal unit 10-12

judges the situation abnormal and out.puts an informng trigger will now be
described as an exanple. In case it is judged that a confinenment state 10 )
has been caused due to a door failure (step 400), i.e., in case the door is

closed but the cage is not started, or in case the cage has noved toygs
desired floor with the door closed once and thereafter the door does not
open (so-called confinement state),~alZatl is originated 15 fromthe

mai nt enange center 20 tQ the igber_hpnes 40-41 installed .in the cage 1 and
rescue di SpatYEss et AdsRday( ép‘eab%ﬁ?na%'@r compaad gegethen itd agnosi s

program adv 1 IS . RLO ' Al .steps.on the basig, of the past -
runni ng hi s?%}?@fca%q%%g’ff&ﬁ%i %gig#g?ef%%%%oﬁlegﬁz&g ev\égﬁpf% %Dﬁbr mal ity has
occurred. Fo¥ SN RhelSnCOALT BFi: 2 e %eﬂ%ﬁﬁ’ﬁse nger in the
cage 1 operaﬁs a doo%hggeﬁinngﬂbf%%%% ?zaﬁ;tg%r B??Sf?ﬁ‘g utton is judged. -
That is to say, it isgyugde€drninghts & FlcloehageshowdSEn GHEAMAY out put is
present or not irrespective 25 of the .button operation (step 410). If the
cl osi ng cdnchel dasenwhevet pudecer feilurg wipwrst apd the momitaxd systemis
begun (step 415). _In the gt i&e,_' udgnment of the control system. it is first
j udged whet Hegrmipal unit310-12,pndges, the sé%“éﬂ%o’r’na}t’wr%ﬁlcraégormuter 6

Ut 0 S5 Sous ShoEaRthg childe Yl bl b doRbetida s eLem 1T
425) and theasreagyleg(aggbiiet.s _ S S
' In case it is judged that a confinement state | v

lO. haé been caused due to a dbor'failure (step 400), i.e.,

in case the door ié'closed'but“ﬁhe*cage is not started;

6rHin case ‘the éadéihas”movéd to a”désired“flobf with

the:doéi'cioééd once and thereafter the door does not

| opén (so-called confinement state), a call is originated

15 frdﬁ the maintenance center 20 to the interphones 40-41

installed ih the cage 1 and rescue dispatch is performed

{step 405)._ Here, the monitor and diagnosis'program

ad#ances ahalysié'processiné“along“steps on the basis

of the pasf'rﬁnning history and the running state obtained ' C;}
20 when the abnormality has occurred. - For example, the

éontrol state obtaineéd when a_passenger in the cage 1

operates a door opehing button or a door closing button is

judged. That is to say, it is judged whether the door

open/close command output is present or not irrespective
25 of the bufton'operatibn (step 410). If the closing

' command is not outputted here, judgment of the control | : ;
system is begun (step 415). In the state judgment of

the control system, it is first judged whether an



5 analysis is outputted. |If it is judged that the control systemis
normal (i.e., the door drive systemis abnormal), the door drive systemis
chetked (step 430) and .the result of its analysis is outputted. If the door
does notfﬁnve in spite of the door opening conmand 10 at step 410, it is

j udged whet her mechanical lock is present or not (step 420). If it is
judged that the l'ock is not mechanical, itens such as electrical

i nsufficiency, fusing and notor fault are checked and anal yzed (step 440).
If it is judged that the lock 15 is mechari &3l ;- check ‘on surrounding of the
door including check on abnormality of |ink ¢oupling device and chegk on

al i en subst ance hi pbagrBplike ewbitndndhe RicCTAcOPRELAY 601"-‘-“t"|3rlﬂ}d§?tafc"?si s
itputted. It i tt f e th besi d th ' tat 0
i rect |y appeari ng SR BRERBHERGFPAEAIantt, A8, OF uifh: HIF MCEORy 88ch ST he
fact that the door hiQ BafepOl Lydaff 18798ab63" Mt | RfieNQLEBLySLA! @
oor cl ro se 0

by autonmatic execution of I ng con s u r judgnent” of a

failure location algeRdel 95 EREcld®PEstep 2k8) Oagd 2éndlasmuleds Dasthe basis
of the running history resulting in abnormality détection by the el evator

control units 3G artalysasdis henignittiedt.c Efeitt ionjwigid thiatt bhectentral at
the tinme of detection, a diagnosis is thus -14- 1 made to know what
state the el evat or sas$emedswhermaheclicleevatbe eoF dnjste Syssemals A

di agnosi s for checking whether the stqp.position of the elevator i rgel
shifted fromthe p §8FWB$ e Q5b%%&§FtF3ﬁ€?W *ﬁnékeéie | 58y 3077 9!V

. and the result of its analysis is outputted. 1If the

et
door does not move in spite of the door opening command

10 at step 410, it is judged whether mechanical lock
is present or not (step 420)7 If it is_judged £hat the
lock is not mechanical, items such as'electfical_
insufficiency, fusing and motor fault are checkedland
analyzed (step 440). 1If it is judged that the lock

15 is mechanical, check on surrounding of the door
including check on abnormality of liﬁk coupling device
and check on alien substance nipped by the door as well
as the result of the analysis are outputted. It
is a matter of course that besides the runninglstate

20 directly appearing as phenomenon at that time, running
history such as the fact that the door which had
not closed once restored to the normal state by automatic
execution of door closing control is used for judgment
of a failure location at each of the steps heretofore

25 described. On the basis of the running h?story resulting
in abnormality detection by the elevator control units
30 and 31 and the concrete operation staté of_the

elevator at the time of detection, a diagnosis is thus



5 or whether the door is closed or not is advanced in accordance with v

procedure of a flow chart as exenpli-- fted in Fig. 4. Suitable restoration
directive is given to the maintenance nan di spatched for restoration from
the abnormality. 10 Furt her, by making a self-di-agnosi s of.-a

failure of the elevator control units 30 and 31, the failure Iocatior@éuch
as the elevator control relay, the power supply unit, the nm croconputer
within the elevator control unit, eorlé4he communication |line can 15 be
concretely specified. At the sanme time, the failure generating nechanism

can be pﬂes@ﬁé@.FOﬁﬂﬁﬂb@@a@oﬁﬁéﬁénPBef%¢e¥ﬁﬁﬂﬁiQﬁ@PFSﬁ Bhem g uring

spect f1eq. “sbevatss s Yudsz RERSERRL: | ERaRdentor, ARSTRHIF ng. hi otory
and the rungjn Qfeea euat Of - “periadically. fransnitted from
t he nonitor gel%ln%\g%&u%ﬁo? ngg’ltg%ﬁ _gﬁd %e:i?‘}ﬁ%g%rrg%né%%% -center 20. »
Bef ore abnognBlréd #+¥n UheOpeeber #DEd dPadd)(stidp pasitionesr ot i s issued,

therefore, it is possible to precisely grasp the wear and decline of each
const i t uBnt ol ewhetthena ikhed doprade- bheseld achangas ianddganeeditin commands f or
preventive maintenance.: . - 15 - Data adopted as exanples of study itens
for prevent ageoydanne: nditde pxagefnsesodia phlove chiaxs aai exemplice obt ai ned by
anal yzi ng t?i?gdef\ :(.jg tFa:‘Lga.r%.aS SL?.!tls.gx\g'féstoraéidn'dif’ectiire is given |
to'the:ﬁéintehénce man diépatched for restoratidn"_
'fiomuthe ébnoiméiity-_l - o - )
10 o Purther; by making a self-diagnosis of a’
failure of the elevator control units 30 and 31, the
féilurealoéafipﬁ.s&éh as £ﬁe'eié§a£62_qéhtrbl relay,
| fhe.phﬁer'éuﬁpif uhié,'the microcomputer within thé
elevator cdntrgi unit, or the coﬁﬁﬁniéatién line can
15. be éoncréteiy épécified. At the same time, the failure
genefating'mechahism'cah be presumed.  Théreby components
fér substitution and.méasﬁring_insfrﬂﬁents required
for restoration from abnormality can be COncrétély'
specified. o o _ ;;/
20 Purther, in this embodiment, the rurining
| history éhd'thé runhin§ state of each elevator are
periddicaliy transmitted from the monitor terminal units
10, 11 and 12 to the maintenance center 20. Before
-abnoimal.situation occurs and an informing trigger
25 is issued, therefore, it is possible'ﬁo’précisely'gfasp
the wear and decline of each constituent device caused | :
by age—baéed éhaﬁgés and genérate commands for preventive

maintenance.



5 [err] The nunber of times of stop at each floor classified by up/down
novenent: G aspi ng frequency of use by’ passengers Directing the floor
mhereon;gevices of . door system should be inspected with priority. 10

[err] [ The nunber "of tinmes of excess of time required for each of

openi ng™el osi ng.operation *: Detecting a failure sign of a door-system
device [err] The nunber of tinmes of detection of shock caused by 15

each of opening/closing operation *: Detecting a failure sign of a

door -system device [err] The nunber of =tilres and tinme of |ighting of
ceiling illumnation: 20 - Gasping the illum nation substitution
time [err] Landing control Rat3radppted aspekarpieg obrrady idtemenfesnt r ol

tem el ongation of Ve t_of | ¢/ stat i
Char acteri otves 287oveneERy Bt bltansied SpEFERRS Th I Whnor mal i 1y of

brake system W”lna%f@%ﬂ&ﬁé@”&bﬁir@f‘ﬁ?{ g%!?é?lgwgﬁgﬁgi%:ggg%ecti ng

abnormality of contro rrve system _ are
stored into the f&haueeshistory file, whereas other data are stored into
the running history file.) In case of the prior art, an abnormality

5 (I The number of times of stop at each floor classified

by up/down movement:
Grasping frequency of use by éassengers

Directing the floor whereon devices of door

system should be inspected with priority.
10 @D The number of times of excess of time required for
~each of opening/closing operation *:
Detecting a failure sigh of a door-systém
device - _ |
(3 The number of times of detection of.shoék caused by
15 eéch of opening/closing operation *:
Detecting a failure sign of a door-system
device | |
Y @ Thg number of times and time of ;ighting.gf ceiling
illumination:
20 Grasping the illumination substitution time

GD Landing control error data *:
' Detecting.abnormality in control system/'
elongaiion of rope - | |
(@ Measurement of dynamic/statié characteristics
25 of elevator stoé brake: |
. Measuring abnormality of Braké system
CE Measurement of elevétor up/ddwﬁ spééd data:

Detecting abnormality of control/drive system



5 cannot be judged unl ess a nmaintenance man goes to the spot where the '
el evator is installed when a failure has'occurred. However, the present:

i nvention nakes it possible to give precise and concrete jnstructions .for .
restoration work, before dispatch of a nmintenance man 10 for restoration
fromthe abnornallty, on the basis of the current runni’ng state and thgf
runni.ng history obtained until then. As a result, the maintenance
efficiency is inproved, and the unawaitbable tine of elevators can be
shortened. Further, before abnormal 15 situation occurs, preventive

nei nt enande dRAtpeipdidageded wirehsterpdcinto P tfaddsirenhiishorend to be
faulty due tq, age-based changes,, on the basis_of the running history and

t he runnlng §9&ge vhexens qThRr a?ﬁ@réF6r§t°¥?§ekﬂ?ﬁnﬁﬁelFP?angoccurrence of
abnor mal %gﬁ% gglc n be | owered and unavailable tinme of the elevator |
can be furthg% o eriodi cal transm ssion of the running history and*®
the running state can ¢ Qald Q;frregebisryékngre heyd idBne 3{,‘ gagyer back with
respect to the operation confirning Signal fransmtte ? t he 25

Mai Nt enange eafhet B AT Rnllessha MBDht&taricy ﬁaainalg&e&Otolﬂhand 12 once a
day, for exanple, as commonly perfornmed in such renpte nonitor apparatuses.
By peri odi cakpygttvizemeiths rjeviadorudai hystakled when a fdilugedmasthe

runni ng state of each elevator control unit fromthe nonitor termnal unit
bef or ehand aScFar¥efs dmtafiarentheppessnrt invanticanaakesi itadvance can be

per f ormed. ln naﬁbﬂg todI %%P%&E%x%é gn&aéoﬁngég;rgikkhctions for

2

restoration work, before dispatch of a malntenance man \;J
10 for restoratlon from the abnormallty, on: the ba51s

of the current runnlng state and the runnlng hlstory

obtalned untll then.t As a result, the marntenance

eff1c1ency 1s lmproved, and the unavallable t1me of

elevators can be shortened. Further, before abnormal
.15 situation occurs, preventlve maintenance can be

performed with respect to portlons, whlch tend to be

faulty due to age-~based changes, on the basis of the

runnlng hlstory and the runnlng state at that tlme.

Therefore, the probability of occurrence of abnormal Q:)
20 s;tuatlon can be lowered and unavallable tlme of the

| elevator can be further reduced. Perzod;cal transmission

of the running history and the running'state'can be

performed by using the time'of'answer back with respect

to the operation conflrmlng signal transmztted from the

25 maintenance center 20 to each of the monitor termlnals

“.

10, 11 and 12 once a day, for example, as’ commonly
performed 1n such remote monitor apparatuses.

By perlodlcally transmlttlng the running history



5 the problemof transm ssion capacity of the tel ephone line network and

t he hi ndrance caused by insufficient nenory capacity of the nonitor

termnal unit are also.mtigated. As a matter of course, it is also
pOSS|bIe’ﬁO t o adopt such-a configuration that data of running history and
runni ng éﬂates are transnmitted when a failure has occurred, depending upon
the design of the entire apparatus. It is also possible to consider the
entire past running history at that time in addition to 15 nmaking a failure
di agnosis. In this enbodi nent, an el evator 1% +aken as an exanple of the

el evator or the like. As a matter of course, however, the present invention
is not linmted do en@vbhgrxnnning|s§a&sppfc@@¢heQL¢W§ﬁgm geotrodrunkle 20 |ike

requiring perlodlcal mai nt enance and adm |strat| n the same way as
el evat ors. - 18 30@1?9%&?°“¥F°r termln%f Qhﬁn aft8 aPaﬁh%%'

appar at us conpr|5|n@ [ Vv ﬁg|t r.ot like h

i ncludi ng an el eva g%éhél lpﬁéG%%gﬁggnﬁsgét ?é%;i gﬁga F%vﬁ$€9bor t he
l'i ke and a nonitor &EE&E&E& <ﬂin§ﬁhﬂ1ﬁ8n£r&iaéﬁB§1s %&daﬁ@gﬁih§énﬂs€hell,
mai nt enance center so connected to such a plurality of elevator units or

the |ike as to senghel prdblen @f t@hdshleybdiwrcapadity’ ofhehéi k€lephone
characterized in that: said nonitor termnal unit outputs a running state
and runni ng hi st or }ioét etk andotheohingrandel caused by insufficient

memory capacity of the monitor terminal unit are aléo
mitigated. |
As a matter of course, it is also possible
10 to adopt such a configuration that data 6f running
histpry and running states are transmitted when a
failure has occurred, depending upon the deéign of the
entire apparatus. It is also possible to consider the
entire past funning history at that time in addition to
15 making a failure diagnosis. | |
In this embodiment, an elevator is taken as
an example of the elevator or the like. As a matter
of course, however, the present invention is not limited
to elevators; but is applicable to eséalators oxr the
20 1like requiring periodical maintenance and administration

in the same way as elevators.



el evator unit or the like and an informng trigger indicating an abnormal °?
situation of said elevator unit or tihe tike t | | nter; and
sai d_mai ntenance center has a noni'tor and diagnosis programfor receiving
the running state, the running history and thﬁJu ”ﬁ"zliuﬂlmi from said
nonitor termnal unit and for nonitoring and Y I il upon wgai d

el evator unit or the like. 2. A renmote nonitor -and dfaghosis
apparatus for elevator unit or the- ilBe-according to Claim1, characterized
i'n that data.gepmaulication between said nmonitor terminal unit and said

mai nt enance temter is performed via an anal og conmuni cation line. 3.

A renpte nonitor and--rq%FOSis %gggratua éor el evator unit: or the like —
according td-d ai m 2,2cFEPEE &M T AR At AR5 ARPEY 2E8fnuni cation i ne

+

[
conprises a_ Lehd!, tﬁﬁghﬁ e8] evats ]\?,hr 4. -'l'{gér enot e nonitor
and diagnosf%ﬁgg%aga?u%- or ele afbr uni? %f %;ﬁiﬂ%étggco% Ing to daiml,

char act eri z@dchNih82ha fiid hri@lidvakokebyi BRé Liid, Richks1aupitr ality of

said control units of the elevators. 5. A renote nonitor and

di agnosi s apffasaidselevasdre\oat wheuldiikeoand he thorkictcac cerninglto Cl aim 1,
characterized in that said nonitor termnal unit .transmts said running
state and rednsagdhéentral tunidai andararprining cemadntpapneehand, and when
sald monitor et 08l comectud 1o s20n D S IRl ey Ue 33Ldafosvator
.nnits-br £he like as to Eemotelj monitdfwééid elevator
unit or the like, characterized in that: =~ o (-
- “said moni tor tetmihélluniﬁiéﬁtéﬁts a running |
st#te éﬁd runhiné history obféiﬂéd by.ﬁonitoring said
eié&aﬁorlﬁﬂit'pr the like and an iﬂféfmiﬁg'triQQer
indicating an;abnbrmaiﬁsituation of said elevator
uni£ or theuliké to said ﬁaintehande'cenéef}“ana
. said maintenancé cenﬁerJhas'é'ﬁbﬁitof'an&
diagnosis progiam for receivihg.thelruhning'state;
thé runhinQ hiéﬁory and the infofmingﬁtrigger from said
monitor terﬁihél uniﬁ énd foi monitoring and ﬁaking
‘a diagnosis upoﬁ said elevator unit or the like. Q;)
'2: A'fehcte moniﬁér and diagﬁbéié appératus for
éleﬁatoriuﬁit or thé'like accbrdihg td'C1aih 1,
characterized in that data communicaﬁibh betweén said
mohitor'términal unit and said maintenance center is
perfofmed via an analog communication line.
3. ” A remote monitor and'diagnosiS-apparatus
for elevator unit or the like according to Claim 2, - £

characterized in that said analog communication line

comprises a commercial telephone line.



unit or the like and generates said informing trigger, a failure diagnosis
I s made upon said elevator unit on the basis of said running state and
runmai ng history already.transmtted to said nmai nt erarce—center 6 A
renote nonitor and di agnosis apparatus for elevator unit or the |ike
according=to aimb5, chafacterized in that said rmﬂi ﬂ’Uﬂmlrlmmmwmljt
periodically transmts said running state and runni iy

mai nt enance center at predetermned tinme intervals.. 7. "A terfote
nmoni tor and di agnosi s apparatus for el evatorggunit or the |ike according to
Caim1l, characterized in that said nonitor termnal unit conprises nenory
means and senses sa.d runni ng hemsébe ymamiccaxuandngiayndeis apgaratuishem i nt o
said menory means, and when said nonitor ternminal unit senses an

abnormal ity of sai fad @leVetounuriprox Hde jYikegadeording: te Glaimfer m ng

- 20 - trigger to said naintengnce center, said,nonitor fermnal unit

transmits said runfRFaFErIr§aty Fanhistddspepiter ofemmingk ddthenory
nmeans to said main cen . it or di agnosi s
apparatus for eleva p?‘ti%%lst goéféﬂaeﬁft&é’faggé'rédg:ﬁgg%gl gﬁgl‘trﬁ ffac §racteri zed
in that said maint gaRetosght er makes a diagnosis of a failure of said

el evator unit or the like and issues a predeterm ned nmai ntenance command
dependi ng upon the S.ail ure dhagamsts mdhitor and i&GHeE s MPparatuand

di agnosi s appar at us
] for elevator unit or the like according to Claim 1,

Y characterized in that said monitor terminal unit
transmits said running state and running history to said
mainteﬁance center beforehand, and when said monitor
terminal unit senses an abnormality of said elevator
unit or the like and generates said informing trigger,

a failure diagnosis is made upon said elevator unit on
the basis of said running state aﬁd running historﬁ
already transmitted to said maintenance center.

6. A remote monitor and diaghosis apparatus

for elevator unit or the like according to Claim S,
characterized in that said monitor termihal unit
periodically transmits said running étate and running
history to said maintenance center at predetermined

time intervals. |

7. . A remote monitor and diagnosis apparatus for
elevator unit or the like according to Claim 1,
characterized in that said monitor te;minal unit comprises
memory means and senses said running history and running

. state to store them into said memory ﬁeans, and when saig
monitor terminal unit senses an abnormality of said

elevator unit or the like and transmits an informing



for elevator .unit or the like according to Claim@8, characterized in that #
upon input of said informing trigger, said maintenance center nakes a :
di agnosis o I I said elevator unit or the |ike. 10. A .
-renot e rmm”“lmmum ME‘H apparatus for el evator unit or the like. '
according to*Cl&aim 8" caréacterized in that said maintenance center qpkes a
di agnosi s of said inputed running history and running state, and issues a
predet erm ned mai ntenance command depgndi ng upon said running history and
-running state. 11. A renpte nonitor and diagnosis apparatus for

el evat or unmrlggerhtols&sﬂaﬁﬁuﬂﬁmmchOcéheernJsahmamﬁﬂkorlzed in that said
el evator or the |ike conprises a talk unit, said maintenance center also®
conpri ses atﬁﬁmknﬁhl?nltuﬁF%Q§m4t§eFﬂéénrgamtpiﬂh&ﬂﬂﬂm& sndthnnnik@ and said
mai nt enance center. via both tal k units i's possib - 12. - A
renote noni F%Ftﬁnﬁtﬁ?%\%rfdél? pararisTear eT'%v%ﬁjrﬂ' "ﬁlerFeBFnFﬁe like - *
accordi ng tgeg¥g£n1l characterized in that said naintenance center:

conpri ses pr|nt|ng means, which is capabl e of arbltrarlly or periodically
printing theg,running gnggmaeé_%@ginggnhﬂg @iégﬁbéy: ggpgggthgary el evator or
the like. 13. A renote nonitor and di aghosis apparatus for el evator
unit or the fbirkeleesesxlivngit @xCthenlile sbesrdinmy itvedlaimt Dat said

mai nt enance center conprises a display device, which is capable of
arbltrarlIycbarpet¢{anQﬂ1%/ﬁha§psayﬂngai¢tenannﬁ mgnhastmayeand runni ng

dlagn051s of a fallure of said elevator unit or the like

and 1ssues a predetermlned maintenance command dependlng o/
upon the fallure dlagnos1s. ' |
9. A remote monltor and dlagnos1s apparatus
for elevator unit or the like accordlng to Claim 8,
characterized in that upon 1nput of said 1nforming
trigger; eaid naintenance center makee'a_diagnoeis
' of the failure of said elevator unit or the like.
10. a renote monitor and diagnosis apparatus
for elevator unit or the'like'accordiné to Claim 8,
characterized in that said maintenance center makes a
" diagnosis of said inputed'running histOrY.and running | W
 state, and issues a predetermined maintenance command
depending upon.said running historj and'rﬁnniné'state.
11. A remote monitor and diagnoeis aﬁparatus for
elevator unlt or the llke accordlng to Claim 1, |
characterlzed in that sald elevator or the 11ke comprlses

a talk unlt, sald malntenance center also comprlses a

a

talk unit, and;talk between said elevator or the like
and said naintenance center via both talk units is

possible.



state of an arbitrary elevator or the like. 14. A renote nonitor and
di agnosi s apparatus for elevator unit or the lik ' aiml,

characterized in that said maintenance center conprises nenpr s, and
the runperid history, the running state and infor maH“\“‘i“ ‘ ”l\!m!igch
el evatos,_or the like as well as contents of the faiRl¥Re R and

15

mai nt enance command are recorded into said nmenory neans. A renote
nmoni t or and di agnosis apparatus for elevatdl umit or the |like according to
Claim 14, characterized in that renote di agnosjs ,processing program for
maki ng a renote di dnosis o FeratemeRtirhiandAjagreAhs ngPRALRMSINd

remt _E“bﬂgn? tor andeek k&?%vé@iéﬁ%?i%?@%ﬁ@%ﬁ?é?éaﬁ%?ﬁ%ﬁ%a% s herein
escribed win re %&%%e%z%ﬁ ifSth u%#@tufa nltdnhRBe ACEAERA MM i se
at e

draw ngs. Publishe at ent | ce States House. 6671 Hi gh [serr] :
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ltd. St Mary Cray.péseivdiGallylf¥inting the running history. and running

state of an arbitrary elevator or the like.

13. A remote monitor and diagnosis apparatus for
elevatoé unit or the like according to Claim 13,
characterized in that said maintenance center comprises
a display device, which is capable of arbitrarily ox
periodically displaying the running history and running
state of an arbitrary elevator or the like.

14. A remote monitor and diagnosis apparatus

for elevator unit or the like according.to Claim 1,
characterized in that said maintenance center comprises
memory means, and the running history, the running state
and informing triggef for each elevator or the like as
well as contgnts of the failure diagnosis and maintenance
/ command are recorded into said memory means.

15. A remote monitor and diagnosis apparatus for
elevator unit or the like according to Claim 14,
characterized in that remote diagnosis processing
program for making a remote diagnosis of said running
history, running state and informing trigger is incor-
porated into said memory means.

16. A remote monitor and diagnosis apparatus
constructed substantially as herein described with reference

to and as illustrated in the accompanying drawings.
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