1 [Docunent Nane] SPECIFICATION [Title of Invention] ELECTRONI CALLY
CONTROLLED ELEVATOR [ Techni cal Field] [0001] 5The present invention

relates to an electronically controll®d el evator using electronically
operated safety switches with higher functionality in place of safety
devices installed inside a hoistway or el sewhere. In particular, the

i nvent i oihdcurdid aldne f afpriy relceetspni cal ly controlled el evator 10
that suffers no degradation of its serviceability, while enhanced

safety ofpsgint q@@& rker i3 1l ﬁ@ﬁg i r iﬁﬁ?.
[Backgrgiﬁgﬁf?fﬁn[ Oéi fﬁﬁo%ubonven E%Q%Fne ev§¥§?§¥§gﬁgﬁ¥&sa ety
systemi g, C rised,.of chani cal safety switches and relay circuits.
Qut put s ¢§G§HH§C §P§ﬂ§&$tches are received by the relay circuits
(safety circuits) and, by breaking a relay circuit, shutting off a
power SLkﬂ9Q}]and actuating a brake are perfornmed. The 20 nechani cal

safety switches are such as a switch that detects opening/closing of
t he Hoor of aThbar prasswitt dhvenatodetredises to an electronically

controlled elevator using electronically operated safety

switches with higher functionality in place of safety devices
installed inside a hoistway or elsewhere. In particular, the
inventionis suitable foranelectronicallycontrolledelevator

10 that suffers no degradation of its serviceability, while
enhanced safety of maintenance workers engaged in inspection
is provided.

[Background Art]
[0002]

15 _ For conventional elevators, their safety system is
comprised of mechanical safety switches and relay circuits.
Outputs of the safety switches are receivedby the relaycircuits
(safety circuits) and, by breaking a relay circuit, shutting
off a power supply and actuating a brake are performed. The

20 mechanical safety switches are such as a switch that detects
opening/closing of the door of a car, a switch that detects
opening/closing of a landing door, a 1imit switch that detects
an overrun of the car, a top clearance eﬁsuring switch for
ensuring a space for maintenance, a pit switch that makes sure

25 amaintenance person has enteredapit, and an access door switch




openi ng/closing of a |landing door, a limt switch that detects an
overrun of the car, a top clearance ensuring switch for ensuring a
space for maintenance, a pit switch that nmakes sure 25 a nmi nt enance
person has entered a pit, and an access door switch 2 that nakes
sure of opening/closing of an access door for inspection. [0003] The

saf ety qf,an ghevator d %ﬁ%ﬁ%éﬂl‘&l&m\aﬁﬁi%\q{ Clleed fa%gﬁ%tyf'oofn of

the safety swtches and re circults, I's perforne

mai nt engnes ev&r.lgre{lrs. Periodi cal inspection is perforned generally
after stop |ngJ’t € elevator in order to ensure the safety of

mai nt enance rkes. [0004] 10lt is also known that an arrangenent is
made toa[&'o&?’ggt a mai ntenance person who works inside the hoistway in
safety, in which the arrangenent detects the presence of a

mai nt enance péhsopafatyd ¢f venelovatponi s misgerachshhoighviegr bediical
detected, disables response to a given call so as to restrain the car
15 f s ominypieng itom & fgithen skifeay agsochatedndi tdlayl otatnbos whaiich he
detected person is present, which is described in, e.g., Patent

iLint gr at urse pbrflcReRe] bhi mas nftehbhee kbewarkhatpetfodi PET SOishSPIGsENt
is performed generally after stopping the elevator in order
to ensure the safety of maintenance workers.
[0004]

10 It is . also known that an arrangement is made to protect
a maintenance person who works inside the hoistway in safety,
in which the arrangement detects the presence of a maintenance
person in a given location inside the hoistway and, if detected,
disables response to a given call so as to restrain the car

15 from moving to a given floor associated with a location where
the detected person is present, which is described in, e.g.,
Patent Literature 1.

[0005]
It is further known that, if a person is present in a

20 dangerous space in the holstway (at shaft bottom or shaft head)
or is going to enter such space, a protective zone is formed
at shaft bottom or shaft head by shortening the entire travel
path of the elevator car and setting a speed target curve, which

is described in, e.g., Patent Literature 2.

25 [Prior Art Documents]




20 dangerous space in the hoistway (at shaft bottomor shaft head) or
is going to enter such space, a protective zone is formed at shaft
bottom or shaft head by shortening the entire travel path of the

el evator car and setting a speed target curve, which is described in,
e.g., Patent Literature 2. 25[Prior Art Documents] 3 [Patent

Li t er at i)y JROQG) JRatigdy Literature 1] Japanese Patent Laid open
No. 2006- 44844 [ Pat ent therature 2 ] Japanese Transl ation of PCT

Internaiqyggg 5 Application Publication No. JP-T-2004-534707 (Figs. 5
and 6) [ nnéry of Invention] [Problemto be solved by the Invention]

[ 0007] | e pri. enents noted above, the_se e 10 o
the o eVEGEL LS EOBREH U | NGPATRREnt SHanE S AoLPRERa. 10 2454
resultln% in serV|ce degradation with a transportation efficiency of
0. [oOoodFadiandelt Frrafiandémranangesct Faedl a i apémCTLIt e mak o i 5
di sabl es response to a given call, degradation of serviceability

renaﬁnsPmmdhamgawnaﬁdblespedbalNy.iJPfEfzﬁﬁﬂw%ﬁﬂ?ﬁTtﬁFﬂgsavéladds&ﬁnce
of the elevator is |long and mai ntenance work takes long tine, as in a
hi gh-ri Jeuputisldi RE Hvesra well d be a
[Problem to be solved by the Invention]
{0007} |
In the prior art arrangements noted above, the service
10 of the elevator is stopped during a maintenance operaiion, thus
resulting in service degradation with a transportation
efficiency of 0.
[0008]
Since the arrangement described in Patent Literature 1
15 disablesresponsetoagivencall, degradationofserviceability
remains unchanged and, especially in a case where the travel
distance of the elevator is long and maintenance work takes
long time, as in a high-rise building, there would be a
significant decrease in the traveling efficiency of the
20 elevator.
[0009]
According to the description in Patent Literature 2, the
entire travel pathof theelevatorcar is simply shortened enough

to provide a space at shaft bottomor shaft head. This produces

25 a good result for a case where maintenance is performed in a




significant decrease in the traveling efficiency of the 20 el evator.
[ 0009] According to the description in Patent Literature 2, the
entire travel path of the elevator cat is sinply shortened enough to
provi de a space at shaft bottom or shaft head. This produces 25 a
good result for a case where maintenance is perforned in a 4 space

at the uppelfe end (Bl Lewer end 9]{: w@eﬁf@{cﬁ oPWhd $hRGL, ugef;u_lrsfﬁét

mai nt enance at an internediate oor mai ntenance i $ per or ned

each at AlL 4t SdPqlAle d|a0Le of q&gfnr Sy d g, thege woul d be
a srgnrfrcan ecrease in rave I g et iciency € el evator.
0 For an .el evat r whose hoistway.is long.as in_a high-rise
Lur | di nd*25FCREE viro &G 6t 6R yHEERE r’raEEr?iﬁPﬂrf bots

i ncrease, or are ant|C|pated to increase, nore efficient 10 traveling
of the élglatigrsawbuid Heonthragasranedhye cagdiong frlisendl dearenaseoin
service only a range of floors where a |ot of people use the

el evat ortheButravial lang anffel aferfdoars thhd chlarssccout of service of the
el evator, it becones difficult to ensure safety. [0011] 15An obj ect
of the preeseit invention is to solve the problens

For an elevator whose hoistway is long as in a high-rise
building, if users who use the elevator only between certain
floors increase, or are anticipated to increase, more efficient

10 traveling of the elevator would become feasible by causing the
elevator to service only a range of floors where a lot of peéple
use the elevator. But, in a range of floors which are out of
service of the elevator, it becomes difficult to ensure safety.
[0011]

15 Anobject of thepresent inventionis to solve the problems
of the prior art arrangements noted above and perform more
efficient‘and safe elevator traveling even for a high-rise
building in which the travel distance of.the elevator is long.
In particular, an object of‘the‘pregent invention is to ensure

20 safety, especially, during inspection by maintenance workers
and avoid service degradation of the elevator even during such
inspection.

[Means for Solving the Problem]
{00121

25 To solve the foregoing problems, the present invention




of the prior art arrangenents noted above and perform nore efficient
and safe elevator traveling even for a high-rise building in which
the travel distance of the elevator i% long. In particular, an object
of the present invention is to ensure 20 safety, especially, during

i nspection by maintenance workers and avoi d service degradati on of

the ele I3 8V i SUG, 4 t f J t
Pr obl err]\i‘%}s%éilegs] el215 0 sé}%ve t hel%g%o%%rp#lo I e%sl,e taﬁg)qu\rwgs%%ﬁt G

inventiaq r.esi des _i-n._an .el ectraonically copntralled, el.eyator se car
Ser Vi cesS%é:vﬁct?rsalal tpyluorf‘—’{}Tﬁetéloros]':r ﬁt?ogfuiaﬂﬁgc?%%q?eéi ?&fec 2 @&%@r gl ler
that gives a command to shut off a power supply or actuate a brake by
an i nputCOF"rtécrﬂléLes‘faitQF‘)F W BE R iGREAMAN RO AEPHEOEE & REFSEWAYPP ¥R e T

el ectronically controll ed el evator includes a position and speed

det ect i g td@kicca biciade kieepdinpud poenei phteftsspbel iofs teld edayn sk a
dat abase for distance between floors having floor-to-floor distances

st ored tehbpésnwagd | Bhé npleanenireid-4 1ol s etona reddpe o efrat bbatkciwdes
performa fallback 10 operation across a series of floors with the

excepti enpekiaiparih@Wmded beekcrdelenanee Wit HRERRE Lo dder SGppe
of fallback a speed nonitoring curve that defines a limting speed as

f ti It f | ; d
on the GaLPRSe o CreTZne het e bbre. TaR o] PR PR Sh¥ed of

t he car ,has _ex e%ed theﬂl i m'toi.n speed carer&/t ut ShUttiﬂnﬁ— of f the

power sUSPIY darid SS&t (&t i TS T h & T alE Yy S5 SShi &S Eohr S M6 ) .

[ Advant ggequs Effect of |nvention] %0013] 2QAccording to the present
i nvent i Piﬁnﬁﬁltﬁéﬂsﬁ&ﬁe%aasg%%eo fEFldinaskc ko 8e55eEH Aokt b3y
curve is determined that defines a limting speed as a function of
t helposiopegiatgont geross a series of floors with the exception of a

particular floor; determinewithrespect tothescopeof fallback
a speed monitoring curve that defines a limiting speed as a
function of the position of the car in the scope of fallback,
based on the database for distance between floors; (and, if

15 the speed of the car has exceeded the limiting speed, carry
out shutting off the power supply and actuating the brake by
the safety controller).

[Advantageous Effect of Invention]
(0013}

20 According to the present invention, with respect to a
scope of fallback, a speed monitoring curve is determined that
defines a limiting speed as a functicn of the position of the
car, based on the database for distance between floors. It
is thus possible to enhance safety in a region out of service

25 oftheelevator. Inparticular, it ispossible toavoidservice




car, based on the database for distance between floors. It is thus
p055|ble to enhance safety in a region out of service 25 of the
elevator . In particular, it is possible to avoid service 6
degradation, while ensuring safety, even if maintenance work is
performed at a particular floor. [Brief Description of Draw ngs]

[0014] Sfddkadad RN wRMar a!ehsﬁEH.H&té’éf’étf}“ @ﬂnl@ﬂéﬁﬁggﬁgﬂge%rk

enbodi ment” according to the preseft invention

bl ock diagr %rgf %eec?ﬁa?clt'f%aqft% S&S taj{:cordl ng to an errbodl ment. Fig.

3is a gra r'eprese ng ‘a spee ori'ng curve 10(particul ar

fl oor t floar) according ta an_enb dinent. Fig. 4 is a graph
represe#ﬁﬁﬁfé;Qgﬁﬁﬁfﬂﬁﬂﬂq | F AUMEE d(particular floor: 6th floor)
accordigg)to an enbodi nent . Flg 5 is a block diagramrepresenting
processedHddor di ng to anot her embodi ment .

5 Fig. 1 is an overall structural diagram representing anr
embodiment accofding to the present invention.
Fig. 2isablockdiagramrepresenting processesaccording
to an embodiment.
Fig. 3 is a graph representing a speed monitoring curve
. 10 (particular floor: 1st floor) according to an embodiment.
Fig. 4 is a graph representing a speed monitoring curve
(particular floor: 6th floor) according to an embodiment.
Fig. 5isablockdiagramrepresenting processes according
to ancther embodiment.
15 Fig. 6 is an overall structural diagram representing
another embodiment.
Fig. 7 is a diagram representing a database for distance
between floors according to an embodiment.
Fig. 8 is a graph representing a relation between a speed
20 monitoring curve and a working zone according to an embodiment.
Fig. 9 is a graph representing a relation between a speed
monitoring curve and a working zone according to an embodiment.
[Mode for Carrying out the Invention]
[0015]

25 Inthefoilowing,anembodimentwillbedescribedindetail




15Fig. 6 is an overall structural diagramrepresenting another

enbodi nment . Fig. 7 is a diagramrepresenting a database for

di stance between floors according to &n enbodinent. Fig. 8 is a graph
representing a relation between a speed 20 nonitoring curve and a
wor ki ng zone according to an enbodiment. Fig. 9 is a graph

represenidlg & felaidon batneen 4, %%%ﬁd monitoring curve and a

wor ki ng zone according to an enbo [ Mode for Carrying out the

| nventi on 0 51, the f ol

anenbodlnéng Q%%% esg%| (?V%i§¥g P%r?c%Ffﬁl S1EP5RT PR 1 FR&NY an

dr awi ngs. 1.is an overall structural diagram depicting an
el evat or* G/ éHh |Sr¥ ARt HBIGDVENR IO EIYH Qfedit BLC¥aFC10%R T 10

controlled by an elevator controller 100. The car 105 noves 5 inside
a hoi st icfycPBERBYLEA iy Boig iRy ar eantredterd §d ooFhecarifpgeoves
plurality of floors and it is connected through a rope to a weight
whi ch i sircaildeed Aotetmbgr fwimgdd ifrom boibhdéendafancifigdrheoccAtodbSo
00161 service a plurality of floors and it is connected through a
rope to a weight which is called a counterweight for
counterbalancing the car 105.
[0016]
10 The caxr 105 is provided with a car door that opens and
closes in conjunction with a landing door. The movement of
the car 105 takes place with a sheave 104 being driven by a
motor 103. To the motor 103, electric power for driving is
supplied by a power transducer 101. The power transducer 101
15 outputs electric power for controlling the motor according to
a car position control command from an elevator controller 100.
A pulse generator such as an encoder is installed on the motor
103. By counting pulses produced by rotation of the motor 103,
the elevator controller 100 computes, the speed of the motor
20 13, a direction in which the car 105 moves in the hoistway,
and the car position and travel distance.
[(0017]
When braking the car 105, the elevator controller 100

outputs a stop command to a power supply for braking 2 and a

25 power supply for motor power 3. The stop command causes the




10The car 105 is provided with a car door that opens and closes in
conjunction wth a |anding door. The novenent of the car 105 takes
place with a sheave 104 being driven by a notor 103. To the notor
103, electric power for driving is supplied by a power transducer
101. The power transducer 101 15 outputs electric power for

cont rol Ikt REpERLOEL AGGAANREL 1Y, 8cFBE RO KR €081 A

g
froman el evator " controller . A pul se generator such as an encoder

is inst on the tar 103. ount i ul. ses produced, by

otat on B hechotarei g tng B TR0 orbY 6T SPHE0 FEo hBRRRISE he
speed of the tor_20 13, a direction _in which the car 105 noves in
the hoi AAPIUGTF ther Sf thakithicorradd 1+ perkerst ahze POFEE 151 PAREN
braki ng the car 105, the elevator controller 100 outputs a stop
comand fa Brabies Zsapptpefeewer akppdgyX anto o2 P peie? ageppl scurs
notor power 3. The stop conmand causes the S power supply for

br akbng thattoa ae taaheca fhirgake dlL02c hundli 4 dy en pdwert ruppine thier c ot oct power
3 to shut off power supply to the power transducer 101, so that the

car 105 ws di akeda kel powIntsd Ry, for braking 2 and the power
supply for notor power 3 are circuits that are each configured

i ncl udi ngyarg el ectromagnetic contactor which is called a contactor.

[ 0018] A safety controller 1 is a controller which is conmponent
of a safety syste nd, br.akes the car 105 b hutti.ng of the 10 power
SRl Y for br SkPRG DY 41 TG KSousr S pBryE For LRBEBH Hbaaredponert
indepenggstly of the el evator controller 100, accordingtto out put of

saf ety Pce2dGYcA¥S LElcRN AL 2 ke e &2 d@ eREus Rt 80P teh 619 or

ensuring a space for maintenance and a final limt switch 9 that
det &8t s PAYSGVERPRAY dfo kEdakang Thadsbiiepwes goppt vl far motps power
m cr oprocessor assenbly including, as a core, a CPU (Central

Pr ocessiangnOependenatl yer€culh e s= Jprwdsssicogyt raid erbéSddesccaradh g hdog
timer for detecting if the CPU goes out of order and a circuit that

noni t or Sutputher pavet ysepmlae geesciosd sabherstet op T detetle B n
processing error, dual CPUs are 20 used and their processing results

are compa/iedptad! bYsukQ849 space for maintenance and a final limit

switch 9 that detects an overrun of the car. r.I_“he safety
15 controller 1l is amicroprocessor assembly including, as a core,
a CPU (Central Processing Unit) that executes preocessing, and,
besides, a watchdog timer for detecting if the CPU goes out
of order and a circuit that monitors if the power supply goes
out of order. To detect a CPU processing error, dual CPUs are
20 used and their processing results are compared mutually.
[0019]
The safety controller 1 takes inputs from a fallback
ope;ation enabling means 4, a scope of fallback setting means
5, an operation mode setting means 6, a car position and speed

25 detecting device 7, etc.




The safety controller 1 takes inputs froma fallback operation
enabling nmeans 4, a scope of fallback setting nmeans 5, an operation
nmode setting means 6, a car position &and speed 25 detecting device 7,

etc. 9 [0020] The operation node setting nmeans 6 sets one of
operation nodes such as nornmal operation, maintenance operation,
rescue opgyAajj on, and test operation. 5[0021] The position and

speed detecting device 7 is a pulse generator that outputs a pul se

over nor put | B9 BERRP ERoa Bl 8k 2P Treidh 280 e BB BRER Rl ey

noving with the 10 car 105. O hers are such as a type that detects a
travel OF°%%HeSEa! By i PSR FOPT e Ml HEARF L GRPREC 160 FECTELY S
and a type that detects it by magnetizing the rails; those capabl e of
det ect i rpentdlsgbl @ dreglelargsatisysi ti on of the car are preferable.
15[ 0022] The safety controller 1 produces an output to shut
of f Bhe [f¥r] supply for braking, an output to shut off the power
supply for notor power, an output to enable fall back operation, and

an out put of ahscepsiefidnaldrkpeitedtesicdestin pleadueey a 20 pRutput
of an energency stop provided on the car. [0023] Fig. 2 minly

depi ct s g R0k di-agraghebut Be, gglfl%teyaeeﬁgatw{lggé? 33 Pé‘é%gy 3K 1 on

operation detecting process 20 detects t erafTon

enabl | ng, RANS ANHOZEN 23 AGIUAES W LN ARCLIRY! pl5 9Ty Lot e
an encoder is installed, the governor pulley moving with the
10 car 105. Others are such as a type that detects a travel of
the car by pressing a roller directly against guide rails and
a type that detects it by magnetizing the rails; those capable
of detecting an absolute or relative position of the car are
preferable.
15 [0022]

The safety controller 1 produces an output to shut off
the power supply for braking, an output to shut off the power
supply for motor power, an output to enable fallback operation,
and an output of a scope of fallback; besides, it pfoduces an

20 output oi an emergency stop provided on the car.
[0023]

Fig. 2 mainly depicts a block diagram of the safety

controller 1. A fallback operation detecting process 20

detects that the fallback operation enabling means 4 has been

25 actuated with an input from it to the safety controller 1. B2an




10 operation node detecting process 21 detects that an output for
setting an operation node by the operation node setting neans 6 of
the el evator has been input. A scopel8f fallback detecting process 22
detects a scope of fallback which is input fromthe scope of fallback
settingnmeans 5 . The scope of fallback setting neans 5 sets a scope

of fal | Rack Wit RouR &&é@éi@g@l@'ﬁ.&%&aﬂ%eescttsotﬂst%%{zgaggt%@ Foside

the hoi stway. [0024] A safety device detecting proces ects if

a safety SW tch e ctuate ul se input process_24 counts
Ul ses SRy R BB T dN & e BRE PRIt Sty oay PEEt T OunEEE on
CPU clo%g gf t he safet¥ controller 1. A car positiqn detecting .
process 2%t CREHI QY RECT M@ SRrFRATPHSsi t ATEE théaddbatdsigyegting

di spl acenent of the car 105 per pul se and the nunber of pul ses 15
count ed PIRCESS 3Pt elet et FAGPPr ot éexl e devaith ihdnapdedron the
car 105 by the nunber of pul ses detected per unit tine. [0025]

A fabl badopeper &t il dhar&qesst ngmoeess 527, Tivhenope bl fladdda copesat 1 oq
request has been generated by the conbination of the 20 fall back

oper at i eradet BekitRgs progesst 281aBdckhe Qe vhi OR rINdedel §§d+ Mion
process 21, outputs a request for fallback operation to a scope of
fal | back sets g p@'z%ezsrr%cgeinsiﬁler ec‘iulée%foifsctrwaﬁﬂ' | back operation is
generated, If the operation node is nalntenance operation and
fallbacﬁo%%%ﬁation i s commanded by the fallback 25 operation enabling
means 4. 1 °[ 0026] The scope of fallback setting process 28
takes an input fromthe scope of fallback detecting process 22 and,
if a scope ofAf%?f%EXI{i%vdé:eo ERESEL PR OTRR® L 3adebRT RS Idf af $dbelsy
serviceable 5 with the exception of a particular floor (where

mai AP en&idd dhharebeon msdiatgst-er AicHdS e inrHep seopes 8ft dan ekl ses
speed nonitoring curve that defines a limting speed as a function of
t he posicuitpmtobyt hiee qars 1i0i5on baskedperndadeotabhse deorial St ahasebetmeen
floors 29. Because a particular floor can also be set 10 arbitrarily,
i f the sropeletkiod thadatas, ebangedickhie. spest FBBILObNNGe €aEVENIY | |
be rearranged accordingly. The database for distance between floors

29 storeydalsa 06 ELoen1ke=kl oRe @Lﬁﬁf@t@@%?)éirkitcﬁfplo% fcﬁ"e”ba?LE@@ ppe

di stances between floors individually differ depending on
struct uraedfépf‘agé'lhégﬁ% the car 105 per pulse and the number of pulses

15 counted. A car speed detecting process 26 detects the speed
of the car 105 by the number of pulses detected per unit time.
[0025]

A fallback operation request process 27, when a fallback
operation request has been generated by the combination of the

20 fallback operation detecting process 20 and the operation mode
detecting process 21, outputs a request for fallback operation
toascopeof fallbacksettingprocess28. Arequest for fallback
operation is generated, if the operation mode is maintenance
operation and fallback operation is commanded by the fallback

25 operation enabling means 4.




15[ 0027] In a speed nonitoring curve, preferably, the limting speed
of the car 105 shoul d becone zero at a position that is at a certain
di stance fromthe particular floor; that is, the position is set so
that at |east a distance L that is required 20 for a working zone for
mai nt enance workers should be provided relative to the particul ar

fl oor whese dmi ntenance work or the |ike should be performed. |f

mai nt enance work is perfornmed at a particular floor, the distance L

i s determ ned Ldect | t.he height of
the | anding ddor PHBPR S dRIct SR TRS BaTHRR AL SRR LR R ¢ op
portion,_the .12 dist e I s, determ.ned to provide the working

zone as ThFhEES SCRS ﬁgf% .?kf%e%HWﬁacgsﬁﬁ%?ﬁﬂaﬁ&ap%?%‘?l to
stand without hitting the head against a structural part. The working

zone maybEakEragk hASHRETaRE Fhah Mekes aap gl as od Orafers seoreheetlels

nore safety.
5 with the exception of a particular floor (where maintenance

is performed), determines in the scope of fallback a speed
monitoring curve that defines a limiting speed as a function
of the position of the car 105, based on a database for distance
between floors 29. Because a particular floor can also be set
10 arbitrarily, if the scope of fallback has changed, the speed
monitoring curve will be rearranged accordingly. The database
for distance between floors 29 stores data of floor-to-floor
distances in table form, since the distances between floors
individually differ depending on the structure of a building.
15 (0027]

In a speed monitoring curve, preferably, the limiting
speed of the car 105 should become zero at a position that is
at a certain distance from the particular floor; that is, the
position is set so that at least a distance L that is required

20 for a working zone for maintenance workers should be provided
relative to the particular floor where maintenance work or the
like should be performed. If maintenance work is performed
at a particular floor, the distance L is determined to provide
the working zone as much as the height of the landing door.

25 If maintenance work is performed at a pit or top portion, the




[ 0028] A region in which a constant limting speed is
noni t ored, which corresponds to a mddle region of a scope of
fallback, is determined with referendé to a rated speed val ue; for
exanple, 10 110%to 130% preferably, 120% of a rated speed val ue.
[ 0029] Mor eover, a position at which deceleration starts is

det er i Qﬁdst?a%qcﬂé]tlhﬂtseﬁéﬁ(é&#ngﬂegftg AR Q02 4l %ggﬁ%ﬁ&% he

zero point wt line o constan I mng spee

gradient_is deflned based.on, a .rated sgeed of the car, Evera
accel er at% 8 DL hg' S opérat aﬂgloddénz%/ t‘f‘?rbmf‘?%?ﬁ‘f%é’ed:eq‘toélc P ot
abnormality until the brake 102 is actuated, and an average

decel er &4t Wb HEL BT AkPipast 2 HEN B akd CHEE YT AL Y- bgh@'W%}ley
based on an average decel eration 20 during braking of the brake 102).
[ 0030] Adrd nprdie opératilbihgeziicl vhoprodcesw 30 rdéni alake mhetdresuns

not a fallback operation can be perfornmed, based on information as to
whet ber moreafeifietsi t ch (safety device) is 25 actuated, which is obta
ined fromthe safety device detecting 13 process 23 as a precheking
process,[go¥ggr mati on on the scope of fallback which has been set, and
information on the current positi on and speed of the car. That is, if

N I T

process does not permt t eci sion
boces ecoes uieibur g ssope.of allbeck L5 appLope a4
isdeterminedwithreferencetoaratedspeedvalue; for example,
10 110% to 130%, preferably, 120% of a rated speed value.
[0029]

Moreover, a position at which deceleration starts is
determined as an intersection of a gradient from a limiting
speed zero point with the line of a constant liming speed, in

15 which the gradient is defined based on a rated speed of the
car, an average acceleration during an operafing delay time
from the detection of an abnormality until the brake 102 is
actuated, and an average deceleration during braking of the
brake 102 (itmaybeprincipally basedonanaverage deceleration

20 during braking of the brake 102).

[0030]

A fallback operation decision process 30 decides whether

or not a fallback cperation can be performed,'based on

information as to whether a safety switch (safety device) is

25 actuated, which is obtained from the safety device detecting




If a safety device is placed in an actuated state, usually 10 the

el evator needs to be stopped; the decision process does not permt
the fall back operation when an operatlBon phase to stop the el evator
has al ready been entered. This prevents that an actuated safety
device is disabled in a dangerous condition and the elevator restarts
to nove.,.Ev i I QN | be c K if a
safety fel\%%%%jstg gng %’ %%lﬁgﬁg%%%erodgféfédl ﬂ'glafgfgqagﬁ%& §3t gggasﬁ%?ﬂ’é

t herefore int enance rk can be carried out ipn,a state when a

fal | backt BBRAErGR 15 BhrTor REA™ TR0 2RO RO TGt an S bhecdara
deci di ng whet her the scope of fallback is appropriate as the setting
for the HoSiHRk2BPSRRAGDAE &5 ai AB@ i bt/ af Eseof safisitarfevices

mai ntenance is performed at a termnating floor. Aline 40 is a speed
moni t or iirfgPdaces andea ddtvatietysspeed Bhé ol s tde prarcetss svep rur el y
is plotted 25 as a function of position. Aline 41 is a car travel
patt er npertditf GOB8]falliback Aplrsitanee LAdenot eseaddbskangeptboasthe
bottomof the pit to a start position of a scope of fallback, which

def i nes @ dARldd REhAMRE: ftOle MRIGRLEBZNEEIMEKE 85 IBSrdhsiancead Hne
corresponds to a distance for preventing a maintenance worker

fronbei %tﬁ%?fﬁétt}[@%egé&q%a@ O%c_jcaatﬁ%tnr.uct ural part or hitting the

head agal nst I'stance,” a value that is specified in

bui | di ngosot dards or ENB1 standards is generally applied. A distance
M denot es istance fromthe bottomof the pit to 10 a term nation
portion of the scope of fal]back which has been set. As presented in

Fig. 8, for ald®&3fAtWAiThH $heSHIAGRTEENMUpCEeREe@ statai nbtudnly
portion of the scope of fallback which has been set cannot fulfill
t heldi sttivec e levat oxvneedse thabebatkrppdr athenddets oo e proses i@Hs
does not performthe fall back
not permit the fallback operation when an operation phase to
stop the elevator has already been entered. This prevents that
an actuated safety device is disabled in a dangercus condition
and the elevator restarts to move. Even during a fallback

15 operation, it can be checked if a safety device existing in
the scope of fallback is actuated and, therefore, maintenance
work can be carried out in a state when a fallback operation
is performed.

[0032]

20 In Fig. 8, a process for deciding whether the scope of
fallbackisappropriateasthesetting forthe fallbackoperation
is explained for a case in which maintenance is performed at
a terminating floor. A line 40 is a speed monitoring curve

and a limiting speed allowing the car to stop surely is plotted

25 as a function of position. A line 41 is a car travel pattern.




15 operation. [0034] Fig. 9 explains a process for deciding
whet her the scope of fallback is appropriate as the setting for the
fal | back operation for a case where fdintenance is perfornmed at an 20
internediate floor. Aregion N presented in Fig. 9 denotes a working
zone for mai ntenance workers to perform mai ntenance work safely at an
intermedi@igsfloor. The width of the working zone Nis set, for
exanpl e, on the basis of the height of a door structure. To stop the

el evat or nore ,saf. th rking 25,zane Nis set with the addition
of amargin ¢ 8 08 Enc e RErERE £ ERAS HEFEE At BB bR B L e
of car speed nonitoring curves 40A and 40B enter the working zone N,
Uhe. f al I Sope? L FbrPRET Ko PpRoBesas S ddasd DG pERf6PrTe e
fal I back operation. [0035] 5As described above, the fall back

oper at i ¢h e 91D regrocess WOl EiREyes Wadetce Toe dhstance L
appropri ateness of the scope of fallback that is set, so that the

f al | backapersidmgds canabdl peador fed sad¢edytif@@B36hibbkhahag ngrkex
permtted the fall back operation, then, the fallback operation

deci si OrF rO6E5Eg aaugh%@cwt@ﬂ €ies cht- anfdies fakhbecka PpakatdOni ¢ Sing
executed in safe condition, based on the car speed nonitoring curve

set by thg REQRE R nl@ i’padﬁ\ssﬁlidfé 89sPLA S,S% ﬁl@é“éh%&%ﬂ LOg: Pfq

whet her the currént position and 15 speed o e car are not greater
than a limting.speed; Lf abnargal jity.is.ohserved, it outputs. an

output 0 2R EnECenrr s o RET i an L o BB e v R R e o
fall back tq the el evator controller. Upon receiving the output to

enabl e th&FaPNFEcN SPRPEEF oh Hittase SaPPutRefPeHers Gpéhsfpit to

fal | back,
10 a termination portion of the scope of fallback which has been

set. As presented in Fig. 8, for a case in which the distance

M up to the termination portion of the scope of fallback which

has been set cannot fulfill the distance L (L > M}, the fallback

operation decision process 30 does not perform the fallback
15 operation.

[0034]

Fig. 9 explains a process for deciding whether the scope
of fallback is appropriate as the setting for the fallback
operation for a case where maintenance 1is performed at an

20 intermediate floor. A region N presented in Fig. 9 denotes
a working zone for maintenance workers to perform maintenance
work safely at an intermediate floor. The width of the working
zone N is set, for example, on the basis of the height of a
door structure. To stop the elevator more safely, the working

25 zoneNis setwiththe additionof amarginto its set dimensions.




20 the elevator systemcontrols the car to travel only within the
scope of fallback. If abnormality has occurred during traveling (for
exanple, if the current speed of thel®ar has exceeded the limting
speed defined by the car speed nonitoring curve), the decision
process outputs an output to shut off the 25 power supply for braking

and an opf Ryt {:erﬁfff%}'j%{}l][x E}J}E‘ti%(}}@%f ﬁﬁgge!ﬂoﬁgogﬁff%ug%%ré}ég

stop the elevator. A saf et evice dis ng process 31

t ak ' ti t to. f et i.ce, . obtained f, th f et
dovi ce SHoE IBePG e g5 2 0 Yana i T S0 B ok SO o PeFTBaeR
fromthe scope of fallback setting process 28, disables a safety

devi ce tHRCEIRSWidIiH FPe REOPE Bt Tl chRPURBRS

information on the disabl ed safety device. For exanple, if a bottom
floor isl@®5ko fall within the scope of fallback a 10 control
station to operate the elevator during a maintenance operation and a
finab limt swid clesanedidaiicad:, [88Jallback odepaadess deeiision

i ndi cating di sabled safety device and operation 32 outputs

i nf or maty ied i IAtdMGhaty sefel:devircendSappscpeen:dheabl e and
information that the safety device is functionally disabled, but it

{31 hack WA Beeheherars TR udo S Borpord oCr SR A FEnheFed

switch Q9§1 eenegg %pkgg,séﬁnﬂ‘ntenance wor ker can inspect the final
limt swteh 20End EHecik®d 1S frechani cal operati on.

[0036]

10 If having permitted the fallback operation, then, the
fallback operation decision process 30 always decides if the
fallback operation is executed in safe condition, based on the
car speed monitoring curve set b.y the scope of fallback setting
process 28 and depending on whether the current position and

15 speed of the car are not greater than a limiting speed; if no
abnormality is observed, it outputs an output to enable the
fallback operation and an output of the scope of fallback to
the elevator controller. Upon receiving the output to enable
the fallback operation and the output of the scope of fallback,

20 the elevator sj/stem controls the car to travel only within the
scope of fallback. If abnormality has occurred during
traveling (for example, if the current speed of the car has
exceeded the limiting speed defined by the car speed monitoring
curve), the decision ﬁrocess outputs an output to shut off the

25 power supply for braking and an output to shut off the power




[ 0039] Di sabling the control station is required to avoid such
an event that the car 105 cones to an abrupt stop, as a nai ntenance
wor ker operates the control station déring a fallback operation, 25
whi ch i npacts on passengers who use the car as usual. 17 [0040]

A safety device actuation handling process 33 receives information on

saf ety dewlees disabled hyfdhe tﬁﬁfgc?bi gaql\éé Sﬁq_eq;'a}%_l}l_i ng process 31

and, if a safety device not disable aced In an actuated
state,(ﬁ5q§gf an output to shut off the power supply for braking and
an out pu 0 shut off the power supply for notor power. [0041] Fig. 3
represents a car speed nitorjing curve 40 and 10 a car travel
pa?tern 41 W séﬁp ERE GRS GaRF GSESEt Pon tekeEhenapsessa.
An explanation is provided about the scope of fallback setting
process PR Liment Zoexket@ialty devaasui Patagneitfrdrodhef adesyidewhieh a
scope of fallback is set for the elevator to service a series of 2nd
to 4b6h fdedmrest wid brbhest52@xcent eanivpua dst $¢ows ofThelthackObrdms
made to travel at changi ng speed as indicated by the car travel

pattern the JHAIf fallbakhaseetial epecatsopsWiLEabhBe804 Safety
fal |l back operation, the car speed nonitoring curve 40 is set as a car

speed Ml NG A0 16Wy 6, fiAm and ts%&;ﬁé’e@f“aftail eal%%réz iaﬁ'&s oul ?ngPtlsy’ a

pit floor face and a ceiling. However, cause t oor

appoi nt rticular fl.oor -that _i.s, out, of service by t scope
of fall glg’cjiosréne %r?g O?f‘eé_'%lée £ 5 éeé“grsaé%ééfdd%ﬁf’%ri %rc?%‘—ilf%phfﬁ)' is" set
again to %\f/Jerri de_t he car sEeed poni toring curve 40 in_25 nornal

oper ati 6n rté'rl‘?f“a%ﬁf?é’ﬁ L8nSEhato &£ 3bp Hiddrakde peppe of fallback a

10 control station to operate the elevator during a maintenance
operation and a final limit switch are disabled.
[0038]
A process for indicating disabled safety device and
operation 32 outputs information indicating what safety device
15 has been disabled and information that the safety device is
functionally disabled, but it is operative as hardware.
Thereby, in a case in which the scope of fallback has been set
to include a bottom fioor and a final limit switch has been
disabled, amaintenanceworker caninspectthe final limit switch
20 and check its mechanical operation.
[0039]
Disabling the control station is required to avoid such
anevent that thecar 105 comes to anabrupt stop, asamaintenance
worker operates the control stationduringa fallbackoperation,

25 which impacts on passengers who use the car as usual.




18 mai nt enance wor kers can be ensured (the position corresponds to a
di stance L for preventing a maintenance worker from being caught
between the car and a structural partfl7or hitting the head against it)
so that the car 105 can stop surely and safely, 5 even when

mai nt enance work is performed at the 1st floor. [0043]
Cbnsequq@d@b]as | ong as the car 105 runs within the scope of the
speed nonitoring curve 40 in Fig. 3, even when mai ntenance work is

performed at the_1st floor, the car, stops at. a di stance_10 not,

af fecting the%ﬁ%?%ﬁaﬂ%@l%r%%aﬁgorb REOFRES13t F5Torvehd,
thus, the el evator can continue to service_ other floors, though it
stops sémfrgFatiemon prdsty pevigpsrrigsabledehl Fie esa e tbnidel e
with eight floors in which 15 a scope of fallback is set for service
cont i nuatiisa Mirnch ptrveessc 8pt #od, of £ @ GEfeftlyodevikce the dhseEbbéd Fig.
4, a particular floor is an internediate floor and a plurality of

scopes @fldald backn cart e Rebtabeyevetputts faal bhapkt opeaiitodf £Sche
performed preferentially for a scope of fallback in which the car

travel s 23 lsopgak, @bstBRERILG 4ME DPIIMAM tEhusutt BErsEeRPS Rer

fall back setting process 28 oufputs a speéd nonitoring curve 44 to

e 1 BEBRATRLEED S dhon scess 30, snd, L Lurn, the el evator
[0041]

Fig. 3 represents a car speed monitoring curve 40 and

10 a car travel pattern 41 with speed on the ordinate and position

on the abscissa. An explanation is provided about the scope

of fallback setting process 28. Fig. 3 exemplifies a building

with four floors in which a scope of fallback is set for the

elevator to service a series of 2nd to 4th floors with the

15 exception of a 1lst floor. The car 105 is made to travel at

changing speed as indicated by the car travel pattern 41.

[0042]

In a normal operation which is not a fallback operation,

the car speedmonitoring curve 40 is set as a car speedmonitoring

20 curve from and to termination portions, namely, a pit floor

faceandaceiling. However, because the 1st floox is appointed

as a particular floor that is out of service by the scope of

fallback setting means 5, the car speed monitoring curve 40

is set again to override the car speed monitoring curve 40 in

25 normal operation from a position that a top clearance for




t he scope of fallback in which the car travels a |onger distance 25
in the hoistway, nanely, solely froma 1st floor to a 5th floor. 19
[ 0045] A scope of fallback i nlhich floors have a |arger
traffic fl ow maybe determ ned as the one in which a fall back
operation is perforned first, not giving priority to a scope of

fall bac%éﬂegmc@wroﬁe% cgﬁaﬁ;/@'e%sgarﬂ@%@ledbggﬁegﬁggr %es onds

hoi stway. That 1s, . h and

bl ow IS BUk- %f%%é GSSIBA LD AL R orﬁfso%“?%%%f“

across the 7th _and 8th roors 10[ 0046] Fig. 5 depicts a block
di agr amGardHi & Y esa e CRFoRNdaf aBREBCBAT ﬁéspﬁé*énoﬁda@atl%ethe
traffic flow database is a database of statistics counting the nunber
of persdéypacdgegeingtiit X e Wwmt she adre LAGrar séPpprtsohs 2adi sd gl L he
car at each 15 floor on a per tine zone basis. As such database, an
OD nat r ievorOvihgirn alaastt aratricen woatlr iDe) pies- flormaal aEheHier dfsfii & 1foloaw

dat abase maybe any ot her one that nakes it possible to understand or
estimtgomayaffic flow [0047] 20For an el evator whose hoistway is

| ong, if users who use the el evator only between certain floors

i ncr ease, ?15%%'6?1'1:9%{ ed- t g FL Eg;rbcsr PREZa:f185 ’ru Jf}étthgesééléope

hi gh-ri se bUI| |ng and e group neetlng
use the elevator

25 woul & oe S5F%R Hfh%%eln‘%miolﬁnégs QLR RIS %&%ﬁé@n TN

work is performed at the lst floor, the car stops at a distance

10 not affecting the maintenance work being performed at the 1st

floor and, thus, the elevator can continue to service other
floors, though it stops serving the lst floor.

[0044]

Fig. 4 exemplifies a building with eight floors in which

15 a scope of fallback is set for service continuation with the

exception of a 6th floor. 1In the case of Fig. 4, a particular

floor is an intermediate floor and a plurality of scopes of

fallback can be set; however, a fallback operation is performed

preferentially for a scope of fallback in which the car travels

20 a longer distance in the hoistway. Thus, the scope of fallback

setting process 28 outputs a speed monitoring curve 44 to the

fallbackoperationdecisionprocess 30 and, inturn, theelevator

controller 100, so that the car 105 will be made to travel within

the scope of fallback in which the car travels a longer distance

25 in the hoistway, namely, solely froma lst floor to a 5th floor.




way, nore efficient traveling of the elevator woul d becone feasible,
while safety is ensured in a region out of service of the elevator.

[ 0048] 5The scope of fallback settindg®nmeans 5 nay be an assenbly of
switches corresponding to all floors. If it is desirable to specify a
scope of fallback nore el aborately, the safety controller may be
connecteybd4%]an external termnal such as a personal conputer and a
nore granul ar scope of fallback may 10 be specified via the external

termnal. [0049] Fig. i n overall structural diagram depictjing an
Gl evator syst anbrPain cRe SABRRG Ch ORI hRer B Ag S| A A
each landing hall and an indication neans for_ maintenance 15 persons

11 are doimieBe¥Pe fetremdare: §s ot PR 118y whichy fad Lhark Pprekt ion
operation, floors that are serviced by the elevator are limted

di f f er eritd peffommagdnoinet . owdr ai vong Pihieyeiftor 60 & fsceablfbfaklback

operation is not indicated to users, there is a possibility that

users neEy whiitcH ahg ebrmaratvenaneelwvngker i20anay be tinavesestofay he

fall back operation and m stake their work. To prevent this, a notice

that a fraldtbagk operadion, iis PEESr MH and 8th floors have a larger
traffic flow, as compared with 1st to 5th floors in a region
belowthe 6éthfloor, thecarwill travelwithina scopeof fallback
across the 7th and 8th floors.

10 [0046]

Fig. 5 depicts a block diagram in which a traffic flow
database 34 has been added. The traffic flow database is a
database of statistics counting the number of persons getting
in the car and the number of persons exiting the car at each
i5 floor on a per time zone basis. As such database, an OD matrix
(Origin-Destination matrix) is known. The traffic flow
databasemaybe anyother one thatmakes it possible tounderstand
or estimate a traffic flow.
[0047]

20 For an elevator whose hoistway is long, if users who use
the elevator only between certain floors increase, or are
anticipated to increase, e.g., at lunch time in a high-rise
bpilding and for a large group meeting held there, a scope of

fallback across the floors where a lot of people use the elevator

25 would be set by using the traffic flow database 34. In this




and floors to be serviced in the fallback operation are indicated by
the indication neans at |anding hall 10 and the indication neans for
mai nt enance persons 11 or a display dévice inside 25 the car. These
i ndi cati on neans may preferably be inplenented 21 as such devices
as, e.g., aliquid crystal nonitor, LED, and announcenent through a

| OUdSDE%‘%‘y‘r' mUl%r %fldledts t@%sxr%lQ.n to(?:' Ea \él ™ (?q%%% l%r\l}?)%tldt I?)%come

el evator Can be used, but 1ts service Is degraded to sone exten

St Sk tarench T aLsl, L8080, JeSal ey emntiol e af £,

fall back se tlnq ans 6 Operati on node setting neans 7 Position and
speed détfe

[0048]

5 The scope of fallback setting means 5 may be an assembly
of switches corresponding to all floors. If it is desirable
to specify a scope of fallback more elaborately, the safety
controller may be connected to an external terminal such as
a personal computer and a more granular scope of fallback may

10 be specified via the external terminal.

[0049]
Fig. 6 is an overall structural diagram depicting an
elevator system in which an indication means at landing hall
10 at each landing hall and an indication means for maintenance
15 persons 11 are connected to the safety controller 1. During
a fallback operation, floors that are serviced by the elevator
are limited differently from a normal operation. Therefore,
if a fallback operation is not indicated to users, there is
a possibility that users may wait long or maintenance workers
20 maybe unaware of the fallback operation andmistake their work.
To prevent this, anotice that a fallback operation is performed
and floors tobe servicedinthe fallbackoperationare indicated
by the indication means at landing hall 10 and the indication
means for maintenance persons 11 or a display device inside

25 the car. These indication means may preferably be implemented




8 Safety switch (Top clearance ensuring switch) 9 Safety switch

(Final Iimt switch) 15 29 Database for distance between floors 40,
44, 46 Speed nonitoring curve 105 Carél 22 [Docunment Nane] Scope of
Clainms [Caim1l] An el ectronically controlled el evat or whose

car services a plurality of floors and equi pped with a safety

control |£§ S%Ctm@tqulc\é%s A8 cg nd, tpl@m{% c%fv\‘{ %hlpﬁ‘é’?ﬁr t?)?éppiﬁDor%neda

actuate a brake by an i nplt fna sa I NS éd 1 nsi

hoi st th | ect I troll I t s
a°'pis.wf‘.yaon i e r%ﬁl'elfoi‘l@ﬁ Ao ABIPEESERAt  dH TS a o' hodrt? bt aind

speed of the car; a database for _distance between floors
havi ng f1DEAYAESS P%%Fsoi’r%"t%ﬁ@@seé?ﬁﬁ*éﬂrtqﬁé? eenused, but jisrephviee
el evator is inplemented to set a scope of fallback to performa

fal | backl oplaatddnd der osyna strdws. of

5 [List of Reference Numerals]
[0050]
1 Safety controller
2 Power supply for breaking
4 Fallback operation enabling means
10 5 Scope of fallback setting means
6 Operation mode setting means
7 Position and speed detecting device
8 Safety switch (Top clearance ensuring switch)
9 Safety switch (Final limit switch)
15 29 Database for distance between floors
40, 44, 46 Speed monitoring curve

105 Car




15 floors with the exception of a particular floor; determine with
respect to the scope of fallback a speed nonitoring curve that
defines a limting speed as a functi 88 of the position of the car in
the scope of fallback, based on the database for distance between
floors; and, if the speed of the car has exceeded the 20 limting
speed, ¢ mgﬁt i supply and actuating the

br ake by[aﬂt’({h(%a{‘1 sa e?\fﬁ:%]n{%oﬁ%r&j?é%%?% 2] The electronically

controll égleﬁgtor according to claim1, wherein the speed

noni t oring cut defines the limting speed 25 that shoul dbecone zero
at a position_that is at a certain distance 23 fromthe particul ar
floor. [d ai mP3jelectronigally eeptgAildarISLTHTADYResE Seg\sfBFices
according to claim1l1, wherein the speed nonitoring curve should be
const anta #tlwaligy @ f130%ees andacquippeddvwotht hesabety ncentmialdl er
region of the scope of fallback and the limting speed should becone
zer o5 at thgrogjiitviesn at hatimbadat o asleet taf h dipgt@rceubplin bheapatitew ar
fl oor, based on an average decel eration during braking of the brake.
10[ O ai Brélke by an Ehe eGidnP Gldat oLl athlavalon raGery di ng
to any one of clains to 3, wherein, if the particular floor is an

i nternedjate. floor and a plurality of scopes of fallback can be set,
a fall back operdtion is perforned preferentially in 15 a scope

i nwhi ch the ¢ travels a.longer distance in.the hoistway. [Cl aimb5]
The eIectroni%&Fl§a§8ﬁfpgﬁF 3 ¥I§9§%5Pq;880?&FN6tP5 5ﬁ?p%ﬁég89:clains
1to 3, wherein, if the particular floor is an internediate floor and
a plurality of Q@gﬂ@gogfapglﬁﬁggg gghecting device that detects a

10 position and speed of the car; and
a database for distance between floors having
floor-to-floor distances stored therein,
wherein the elevator is implemented to set a scope of
fallback to perform a fallback operation across a series of
i5 floorswithiﬂmeegceptionofaaparticularfloor;determinewith
respect to the scope of fallback a speed monitoring curve that
defines a 1limiting speed as a function of the position of the
car in the scope of fallback, based on the database for distance
between floors; and, if the speed of the car has exceeded the
20 limiting speed, carry out shutting off the power supply and
actuating the brake by the safety controller.
[Claim 2]
Theeiectronicallycontrolledelevatoraccordingtoclaim
1, wherein the speedmonitoring curve defines the limiting speed

25 that shouldbecome zeroatapositionthatisatacertaindistance




20 be set, a fallback operation is perfornmed in a scope in which
floors have a larger traffic flow [Claim®6] The electronically
control | ed el evator according to any2éne of clainms 1 to 3, wherein
the el evator further conprises 25 a traffic fl ow database as a

dat abase of statistics counting 24 the nunber of persons getting in

the car angd, the Haherc of; persRRs exiting the car at each floor and
IS |nplenented to set the scope of fallback based on the traffic flow

dat abase.~[ 71 5The electronically controlled el evator according
to any o e % c ains 1 to 3, wherein the elevator is inplenented to

deci de whet he a faIIback %ﬁgratlon(ixki) gerforned ased on
information a TRHECHEH S 6oq Bt 5P th V%taEFGSPEangﬁFHFﬁE¥?on

on the scope of faIIback and information on the 10 current car

posi t i ortrafhesiFdad thpaspepdgponi toringheugyecshoni @ dpe ycommant |t

el evator according to any one of clains 1 to 3, wherein the el evator

is ibpl didhtedlB6? ehen tdied albkbdckfoplee atawnn s noddke pesd domed

indicate a notice 15 that a fallback operation is perfornmed and

floors tthbecspe\sLedlipatRarfathbacknicpel@tbedd should become zero
at a position that is at a certain distance from the particular
floor, based on an average deceleration during braking of the
brake.

10 fClaim 4]

The electronically controlled elevator according to any
one of claims 1 to 3, wherein, if the particular floor is an
intermediate floor and a plurality of scopes of fallback can
be set, a fallback operation is performed preferentially in

15 a scope inwhichthecartravelsalongerdistanceinthehoistway.
[Claim 5}

The electronically controlled elevator according to any
one of claims 1 to 3, wherein, if the particular floor is an
intermediate floor and a plurality of scopes of fallback can

20 Dbe set, a fallback operaticn is performed in a scope in which
floors have a larger treaffic flow.
[Claim 6]
The electronically controlled elevator according to any

one of claims 1 to 3, wherein the elevator further comprises

25 a traffic flow database as a database of statistics counting




10

15

24

the number of persons getting in the car and the number of persons
exiting the car at each floor and is implemented to set the
scope of fallback based on the traffic flow database.
[Claim 7}

The electronically controlled elevator according to any
one of claims 1 to 3, wherein the elevator is ilmplemented to
decide whether a fallback operation can be performed, based
on information as to whether the safety switch is actuated,
information on the scope of fallback, and information on the
current car positicn and speed.

[Claim 8]

The electronically controlled elevator according to any
one of claims 1 to 3, wherein the elevator is implemented to,
when the fallbackoperationis tobeperformed, indicateanotice
that a fallback operation is performed and floors to be serviced

in the fallback operation.




