ELEVATOR CONTROL APPARATUS BACKGROUND OF THE I NVENTION 1. Field of

t he I nvention [0001] The present invention relates to an

el evator control apparatus. Particularly, it relates to an el evator
control apparatus suitable for operation of an el evator during power

failure. 2. Description of the Background Art [0002]
ELEVATOR CONTROL APPARATUS

BACKGROUND OF THE INVENTION
1. Field c¢f the Invention

[0001]

The present invention relates to an elevator control
apparatus. Particularly, it relates to an elevator control
apparatus suitable for operation of an elevator during power
failure.

2. Description of the Background Art

[0002]

A technique has been disclosed as follows
(JP-A-2007-238316) . When power failure occurs in a building
in which an elevator is installed, a power source for driving
the elevator is switched to a storage battery placed in a site
of the building, while the elevator is operated at a lower speed
than an ordinary speed to reduce the power consumption of the
storage battery so that the elevator can be operated for a long
time by the storage battery.

[0003]

In addition, another technique has been disclosed as

follows (Japanese Patent No. 4062595). 1In accordance with the



A techni que has been disclosed as follows (JP-A-2007-238316). Wen
power failure occurs in a building in which an elevator is installed,
a power source for driving the elevator is switched to a storage
battery placed in a site of the building, while the elevator is
operated at a | ower speed than an ordinary speed to reduce the power
consunpt i s viua hecanastidge Hatther piogadigabathersl evgoérteanipa of a
operated for a long tine by the storage battery. [0003] I n

addi tion,canptehem § @Gy gues hasndiegn-0hsGla58d Asri ohdava o Japanese
Pat ent No. 4062595). In accordance with the residual capacity of the

storage battery, registration of a call froma cage or a_landing zone
may be foriht GFEFatd et tle iy adindr 40 brdbf thhe @O Tass BRLE6 T¥haRn

the storage battery can be used effectively. SUMVARY OF THE | NVENTI ON
[0005] be used effectively.

SUMMARY OF THE INVENTION

[0005]

According to the technique in JP-A-2007-238316, however,
it takes time to call the cage to come or for the cage to arrive
at a destination floor because the elevator is switched to a
low=-speed running mode when the power is supplied from the
storage battery due to the occurrence of power failure. Since
the operation efficiency is lowered, there is a problem that
inconvenience may be given to elevator users.

[0CC6]

In addition, the cage and a balancing weight of the
elevator are hung like a can hoisting system on a sheave by
use of a main rope. In such a clrcumstance that there is no
passenger in the cage, the cage can be pulled by the balancing
weight when the cage moves upward, but an electric motor needs
to be rotated to pull up the balancing weight when the cage
moves downward. Little power is consumed when the cage moves

up with no passenger. Even when the speed of the elevator is



According to the technique in JP-A-2007-238316, however, it takes
time to call the cage to conme or for the cage to arrive at a
destination floor because the elevator is swwtched to a | ow speed
runni ng node when the power is supplied fromthe storage battery due
to the occurrence of power failure. Since the operation efficiency is
| ower ed, s$hetrehed o paobbenspoad &mcomvént2ne@0 hay3H2l gl vielme tiower

el evator users. [0006] In addition, the cage and a bal anci ng
wei ght of Vv n i of St

Sheave by SRE i ELE Ml B PubblEs Soiah AASHUBG IR BRMRE the s
passenger in the cage, the cage can be pulled by the bal anci ng wei ght
when t he dayelmpviebne pwarihe beteapret deetér hptoraseeds to be rotated
to pull up the bal anci ng wei ght when the cage noves downward. Little
power is consu yhen the cage noves up with no passenger. Even when
the speed of the elevator is switched to a | ow speed as in

JP- A-2007- 238316, the power consunption cannot be suppressed on a

| arge scal e becdusBethe &lf hendg aGRrHiNG he dietecheifaBedm YapRrRESES.
[ 0007] On the other hand, according to the technique in

Japanese Fatant MNN0. 4002399, sacaall répritdeielemaion d sekestbketednin
accordance with the residual capacity of the storage battery. It is

t her ef ore possi bl e tqtgﬁg ress %gf ower consunption, but there is a
probl emt of & el fﬁf§€ﬁafﬁtg§% gthe storage battery.

It is therefore possible to suppress the power consumptiocn,
but there is a problem that inconvenience may be given to users.
{0008]

An object ©f the invention 1s to provide an elevator
control apparatus by which the power capacity of a storage
battery can be used effectively for the running of an elevator
after the occurrence of power failure, while convenience of
passengers can be prevented from being lowered extremely.

[0009]

In order to attain the foregoing object, according to
the invention, there is provided an elevator control apparatus
including: a storage batterywhich drives anelevator when power
failure occurs; a power source changeover unit which changes
over a power source for driving the elevator to the storage

battery when the power failure is detected; amonitoring device



[ 0008] An object of the invention is to provide an el evator
control apparatus by which the power capacity of a storage battery
can be used effectively for the running of an elevator after the
occurrence of power failure, while conveni ence of passengers can be
prevented from being | owered extrenely. [0009] In order to
attai n t hehior egoihigoodj ectyraenoe dbhgabwothel invent i dne ¢hevatos
provi ded an el evator control apparatus including: a storage battery
whi ch dri yies: g & Q4 Yo WICRROCE T 3hUULE SECH ool AMELLBAN Che
changeover unit iC hanges over & power source for driving the

el evator to the storage battery when the power failure is detected; a
moni t or i NeceeNFerce afiitdle Mo for 51oeEarEy of dismdeveieviceoplaned
el evator including the power failure, and sends information about the
occurr encen gfc sl ADAGKH MBhidki i gt ; L 888k ad 1digylRyievd £&5Pbaeedohn
a cage or each’ anding zone ; "a schedule pattérn storage portion
which stores a plurality of elevator rest intervals, each jindicating
a predet e Fle Pt RS fRrPFofdl Hel et rebfsatrek i vicof IR et f3€t a
response to registration of a call for the elevator is conpleted when
the power: SO Lei khan gawRit difiiin&Nanges roverothedaewer requEEeat fohhe
storage battery; and an el evator operation cal culation portion which
selects one of the_ elevator rest intervals stored in_the schedul e
pattern st raé‘decﬁgh? e hds EGSBATEFNES ddtH T A UdThg Tt AR e HFhER®
the power failure occurred. The el evator control apparatus may

i ncl ude: erevater nad «dnaclet ashertain thish@civieie sdat-aei ahbhHidesvarpamnet
failure occurrence tine block, an office-going time block, a |unch
time bloc an office-leaving tine_blogck, .a |late night tinme block
and ot hers 1T b 0i0e PR RE PREEPRATS T Bek (COTHS POE eRe £iaea™
bl ocks. The el evator rest intervals stored in the schedule pattern
st or age porgvammepda tsigin farl die tpowe pofrdillonr @hactuseérpcést pre of
bl ock, the office-going time block, the lunch tinme bl ock, the
OffLoe | oan M dIdi Onke NG AL 1Sl A K MU 1 A5 N

time bl ock respective
storage portion based on time data including the time when the
power failure occurred. The elevator control apparatus may
include: an internal clock; wherein: the time data includes
a power failure cccurrence time block, an office-going time
block, a lunch time block, an office-leaving time bleck, a late
night time block, and other time blocks, and the internal clock
counts for the time blocks. The elevator rest intervals stored
in the schedule pattern storage portion may be set for the power
failure occurrence time block, the cffice-going time block,
the lunch time block, the office-leaving time block, the other

time blocks and the late night time block respectively so as



to increase in this naned order. The time when the registration of
any call will be able to be accepted may be di splayed on the display
device when the elevator is in a rest condition due to the occurrence
of the power failure. [0010] According to the invention, the
el evator operation cal cul ation portion selects one of the rest

i nt erval ststocedasa ithehsemedyceopaet er (Tt bingehporthonepastration
accordance with the tinme when power failure occurred and a usage tine
bl'ock indjgathng-amn oper NG HILAUERLY Rhccthe ehayabar d&gpﬁggedt Bg

el evator 1s operated wth the selected rest “interval. Thus, 1T iIs
possi bl e to supply power fromthe storage battery to the elevator for
a | ong tiHee ahERkay el posdl fihe ©d yaitet ke dRdér §eaRdragdstion

users about the inconvenient operation of the elevator during the

pover faidwd e o Bl &R dESGRIATd QF G d HE lRRAWNGS, fH011] Fig. 1
is a block diagram showi ng the configuration of an el evator control
appar atus accordi hg to an enbodi nent of the invention; Fig. 2

is a fIOM/chart“HH%”explaining t he operation of the elevator control
apparatus according to the enbodi nent of

According to the invention, the elevator operation
calculation portion selects one of the rest intervals stored
in the schedule pattern storage portion in accordance with the
time when power failure occurred and a usage time block
indicating an operating frequency of the elevater so that the
elevator is operated with the selected rest interval. Thus,
it is possible to supply power from the storage battery to the
elevator for a long time and it is also possible to gain the
understanding of users about the inconvenient operation of the
elevator during the power failure.

BRIEF DESCRIPTION OF THE DRAWINGS

(0011]

Fig. 1 is a block diagram showing the configuration of
an elevator control apparatus according to an embodiment of
the invention;

Fig. 2 is a flow chart for explaining the operation of

the elevator control apparatus according to the embodiment of



the invention; Fig. 3is a flowchart for explaining the
operation of the elevator control apparatus according to the

enbodi nent of the invention; Fig. 4 is atime chart show ng
rest intervals of the elevator control apparatus according to the
enbodi mrent of the invention; and Fig. 5is atinme chart

showi ng aphexamptret p¥nhourly operation of the el evator control
appar atus according to the enbodi nent of the invention. DETAILED

DESCRI PTI ON OF ﬂ}gﬁle%§N£I§NBLQ9&§}t for explaining the operation of

the elevator contreol apparatus according to the embodiment of
the invention;

Fig. 4 is a time chart showing rest intervals of the
elevator control apparatus according to the embodiment of the
invention; and

Fig. 5 is a time chart showing an example of hourly
operation of the elevator control apparatus according to the
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0012]

An embodiment of an elevator control apparatus acceording
to the invention will be described below with reference to the
drawings.

[0013]

Fig. 1 is a blcck diagram showing the confiquration of
an elevator contrcl apparatus according to an embodiment of
the invention. Figs. 2 and 3 are flow charts for explaining
the operation of the elevator control apparatus according to
the embodiment of the invention. Fig. 4 is a time chart showing

rest intervals of the elevator control apparatus according to



An enbodi nent of an el evator control apparatus according to the
invention will be described belowwith reference to the draw ngs.

[ 0013] Fig. 1 is a block diagram show ng the configuration of
an el evator control apparatus according to an enbodi ment of the
invention. Figs. 2 and 3 are flow charts for explaining the operation
of the el&vatobodanens|oappariatusntbcoor diFdg-tDisheténbodiamnshovinge
invention. Fig. 4 is a tine chart ~showing rest intervals of the

el evat or &;Qr'léigﬁﬁpf@p@f @fﬁf P 4405 o1f e W%I@\Fﬁtﬁ é&?crol

i nvention. FIg. 1S a rt show ng an exanple of practical
operation of the elevator control apparatus according to the

enbodi memPRAT & HeES | FReNid o t[CE)GZ_L}lﬁ embodimgnt @y the Hweitehator is
generally constituted by an incom ng panel 1, an el evator control
panel 2, a cagegﬁxpﬁd a bal anci ng wei ght 5. The incom ng panel 1
recei ves power froma three-phase AC comerci al power source 6 mhich
is a commercial_power source. In the el evator control E%nel ,

| east a not - shoWh Féi%ve?trora“c&%teﬁ’éltoépﬁér ge08TR4 LY 5688 BubéideYn?n
el evator control including the control of an electric notor 3. The

cage 4 anthddweihpl@icding Weirghil vaaice diospesadpbnea hoi st waye30 and
provided in a not-shown building. Here, the cage 4 and the balancing

ht 5 ttached t t ds of .a.pluralit
{open' 10 1 FRR-EEN o &l By SPRRSHea e PleR DEtE A Y s ffen

around a not-shown sheave mhlch rotates in sync with the electric
nmot or 3. a three-phase AC commercial power source 6 which is a commercial

power source. In the elevator control panel 2, at least a
not-shown elevator control apparatus is placed to perform
elevator control including the contrcl of an electric motor
3. The cage 4 and the balancing weight 5 are disposed in a
hoistway 30 provided in a not-shown building. Here, the cage
4 and the balancing weight 5 are attached to the opposite ends
of a plurality of wire ropes 10 like a can hoisting system.
The wire ropes 10 are wound around a not-shown sheave which
rotates in sync with the electric motor 3.

[0015]

In addition, power from the three-phase AC commercial
power source 6 is suppliedtotheelevator control panel 2 through
the inceming panel 1 and a power source changeover panel 15

serving as a power source changeover unit, so that the elevator



[ 0015] In addition, power fromthe three-phase AC commerci al
power source 6 is supplied to the elevator control panel 2 through
the incom ng panel 1 and a power source changeover panel 15 serving
as a power source changeover unit, so that the elevator control

panel 2 can make control to rotate the electric nmotor 3 forward and
backwar d tontowé gdreslca@gead maamkk tdverthallanoi ngtaeegtite Blgrtand downrby
nmeans of the wire ropes 10. Thus, not-shown passengers riding on the

cage 4 cap P@rx%{é:{;‘%'Z%'g:? ted. J0016], Qove £ R A | 4l Qg %h%apﬁgﬁﬁgg%e

button 7A for ng 1s provid in alanding zone on

fl oor of the not-shown building. A landing zone button 7B for

ascendi ngvahainia b anieli aigd zdeen buy treea 7 ¢brihieseerali nepes el hr oviitdkesd i n
a landing zone on each nmddle floor. A landing zone button 7D for

ascendi ngn b 8- PLOVA 38k ddh e ARGHRY G ZON G 1D ctagé Bt 1, 0mf L OQh spB¥-ted.
pushi ng any one of ‘the | anding zoné buttons 7Ato 7D, a not-shown

passenger can c[aéélé]he cage 4 to cone and ride on the cage 4. [0017]

In addition, a landing zone button 7A for descending is
provided in & landing zone on the top floor of the not-shown
building. A landing zone button 7B for ascending and a landing
zone button 7C for descending are provided in a landing zone
on each middle floor. A landing zone button 7D for ascending
is provided in a landing zone on the bottom floor. By pushing
anyoneof the landing zonebuttons 7Ato 7D, anot-shownpassenger
can call the cage 4 to come and ride on the cage 4.

[0017]

In addition, a display device 8 which is, for example,
formed out of a liquid crystal display, is provided near the
landing zone button 7A-7D on each landing zone. The display
device 8 displays operation information etc., for example,
displays a floor where the cage 4 is located.

[0018]

Inaddition, apower-failure automatic landing apparatus

9 is connected to the elevator control panel 2. When power



In addition, a display device 8 which is, for exanple, fornmed out of
a liquid crystal display, is provided near the |anding zone button
7A- 7D on each | anding zone. The display device 8 displays operation
information etc., for exanple, displays a floor where the cage 4 is

| ocat ed. [0018] In addition, a power-failure automatic | anding
appar at ust@ilsreoongctesb tbathe pbewatior sepmi todl fpameth@ thWkenphewer
failure occurs so that no power is supplied fronlthe t hr ee- phase AC

COMMET Ci 84 RAYRIe r%‘l‘érlcsoﬁﬁﬁcosé@fcé %CB i B b?gngaﬂe the OEaggﬁs

el evat or stops runni ng ower ure au i ng appar
9 makes control to stop the cage 4 at a nearest roor and open a
not - shown? ddokhgosl¢iaa t eotstirpmiupassengef ke [bsolkead fai ke sagematsan
be hel ped out. Here, the power-failure automatic | andi ng apparatus 9

includes g, R@ing QBWQr%EQ%@ﬁaQ@Et&fr}‘croﬁhgo%Q:‘Qﬁftlfl@'ca‘éreeél at 4 B8arest
t hr ee- phase AC conmerci al power source 6 Is detected by a power

failure detection portion 19 of a m)nltorln%@I pparatus 16 which is
connect edf teP¥ Hd RESH AghphnenoTnFRPWHITHANAY Noke shessr PREFSNEEES.
In accordance with a signal fromthe nonitoring apparatus 16, the

el evat or E&Eﬁé@hnﬂﬂﬂ?baéeglMéﬁlﬂﬁhémﬁéﬂQﬁkl0”Hb@e$t@%§pgﬁekh€allure
power-failure autonatlc | andi ng appar at us 9. 19]

addi tion, a stora a tery 13 is ‘?rOVIqE%HJ a S|te of the not shown
bui | di ng TR SHere LATBHT At PR T | & %q% Prict- IO the BRATEH ng
even during the pomer failure. The facilities and equi pnent include
an el evatlsat oy dathel poacpubbi tuae edf afhd ke reei-pskewn Abutbthagsial
wat erwor ks, lightings in
power source 6 is detected by a power failure detection portion
1950of amonitoring apparatus 16 whichisconnected tothe incoming
panel 1 and which will be described later. In accordance with
2 signal from the monitoring apparatus 16, the elevator control
panel 2 gives an instruction to start up the power-failure
automatic landing apparatus 9.

[0019]

In addition, a storage battery 13 is provided in a site
of the not-shown building in order to operate facilities and
equipment of the building even during the power failure. The
facilitiesandequipment includeanelevatorprovidedinapublic
area of the not-shown building, waterworks, lightings in

corridors and stairs, an access control system provided in a

public area or a private area, a security system, etc.



corridors and stairs, an access control systemprovided in a public
area or a private area, a security system etc. [0020] The
storage battery 13 is connected to a charger 12, an inverter 14 and a
storage battery indicator 25. The charger 12 charges the storage
battery 13 with power fromthe three-phase AC commercial power source
6. DC power outpud2@d fromthe storage battery 13 is converted to

t hr ee- phase AC power by the inverter 14. The storage battery

ndicator 25 detipots died ssidual, sanacidon ol Lhe 8t orade gt ieryah3

and out puts a signal orage battery in |cator

connected to an input/output unit 17 of the nonitoring apparatus 16.
[0021] invertiye powerd iEsssappPeedattony tedierlert 4514 Thipppharger
exanple, to the elevator control panel 2 of the elevator which is one

of the fagLhhirgesand @%ﬁ@eht%rm@, R ghNer g thecRoPBREse

source changeovér panel 15 which changes over a power source fromthe
t hr ee- phase AC commerci al power source 6 to the stora battery 13
when powEQCf%Qmmﬁgp%ﬁﬁxﬁgwe{0@@@qce 6. DC power outpu ted from the

storage battery 13 is converted to three-phase AC power by the
inverter 14. The storage battery indicator 25 detects the
residual capacityof the storagebatteryl1l3 andoutputsasignal.
Here, the storage battery indicator 25 is connected to an
input/output unit 17 of the monitoring apparatus 16.

[0021]

The power is supplied from the inverter 14, for example,
to the elevator control panel 2 of the elevator which is one
of the facilities and equipment of the building through the
power source changeover panel 15 which changes over a power
source from the three-phase AC commercial power source 6 1o
the storage battery 13 when power failure occurs.

[0022]

Next, the monitoring apparatus 16 detects the situation
of abnormality in the facilities and equipment and reports the
abnormality toanot-shownmonitoringcenter connected remotely

through a communication line. The monitoring apparatus 16 is

10



Next, the monitoring apparatus 16 detects the situation of
abnornallty inthe facilities and equi pnent and reports the
abnormality to a not-shown nonitoring center connected renDter

t hrough a conmuni cation line. The nonitoring apparatus 16 is
constituted by an input/output unit 17, a control unit 18, a power
failure dedeetioutepordy am L9%puan duttertnahicl ¢k 20 oratsehediilte 18, a
pattern storage portion 21A, a display device screen storage portion
21B, an o] t onfir I.on ti.Q dlng ong
Foq st rach Ot iR iR EERGl W 0 B 9042 BB SEPER0 26
operation cal culation portion 24, and a storage battery indicator
confirmatsoregote i@t t26n Stgnabs peetiopitltfedaocdd gutd edidfwiod torehe
facilities and equi prent through the input/output unit 17 The
control : i is

|nput/ou3%%%r%§ ggkgggﬁéﬁﬂﬁe 8?%gggg%t %Fé%ﬁyﬁﬁogfru orl?Pportlon
apparatus 16 in accordance with a predeterm ned built-in program
Wien t he fonBrl@nddmia zais aeglpEest pondmn foaimadrieon agristt oon pprpdeer
resunption information fromthe incom ng panel 1 through the

i nput/ outpait Jund feddnodt BEeEQ‘E@an@élM&&%rﬁﬁ%keﬂoﬁoﬁf | 9Aa 1P PYLRYLS
a power source changeover instruction signal to the power source
changeover panel 15 to selectively change over the power source to
the thredRhadey AC e Ti PRt IR Bl 2he Stienads Battery
13. The internal clock 20 is connected to the control unit 18. The
internal cd@ek &Y/ eounitstdd MBrordNes Shedid & PRt 1 Marsd RSt | on
21A is provided in a storage unit 21 connected to the control unit

18. F h h t.t t 2 A
L PPl SRS e BELTLD, SRS RO 91,210 i

facilities and equi pnent of the building in accordance with each day
of the wegtigngact hauinphitt hegday, fedm. tHhe riusplcay eV uee tStieesind
storage portion 21B is provided in the storage unit 21. The display

devi ce scree orag rti 218 star rality of dis
screens EQ?E%% 15 aye%ao%ngge mgp %rgngevﬁ%gr%{u%ﬁeye eVa %¥¥ance

operation confirmation portion 22 acquires a plurality of signals
with a predetermined built-in program. When the control unit

18 acquires power failure information or power resumption
information from the incoming panel 1 through the input/ocutput
unit 17, the power failure detection portion 19 outputs a power
source changeover instruction signal to the power source
changeover panel 15 to selectively change over the power source
to the three-phase AC commercial power source 6 or thle storage
battery 13. The internal clock 20 is connected to the control
unit 18. The internal clock 20 counts time. The schedule
pattern storage portion 21A is provided in a storage unit 21

connected to the contrecl unit 18. For example, the schedule

11



i ndi cating the condition of the elevator fromthe el evator control
panel 2 through the input/output unit 17, and determ nes whether the
elevator is in a rest condition, in a waiting condition, in a running
condition, in a failure condition, or the like. The | anding zone
registration information acquisition portion 23 acquires registration
i nf or mat i pataboutstealalge Fowm dh21Blsevvateara pandandt garfer st tons rtAlk0
7D, fromthe elevator control panel 2 through the input/output unit
17. The el gv. r.Q t] .cal cul ation.portion .24 sel ects, one.of the
rest int eir)]\?/afﬁsé)oefl aretaoé g@l&tc%lr g%t %b%d&lf n&g%efoascclﬁléﬁuﬁees Séltdt Sng?PSPEge
portion 21A based on information fromthe power failure detection
portion 19f ithre buitletimal iol ackoP@anthesdlleeatabr depeo Atliton week, each
confirmation portion 22, the | anding zone registration information
acquisiti [t , . - : ratli .00
port i on 2 AueRuE e S8V ATt o T P e PRE el R B P don
panel 2 through the control unit 18 and the input/output unit 17. The
storage batBery P¥RVERDrikonis roterdare pourit oi. .26 Theqdiippday device

i nformati on about the residual capacity of the storage battery 13
fromthe s¢pragetBabberb it Bk22anp38L8¢t 8 ey odp T e sdi-sphay
screens suitable for "the residual capacity, fron1¥he di spl ay device

screen storage portion 21B. The storage battery indicator _
confi r mat FOREFErPLGY eI yPdel ddgeH 2 A5 16R Hevilde LR T P5PPRERLSANt 0

di splay the selected display screen. [0023] Next, the _
oper at i onc®i f 1 Mg o db st 0r0f2 2 hee dunviess | Do Wi d 1 bey descd i M th
reference to Figs. 2 to 4. [0024] In Figs. 2 to 4, en power

failure occurs so that power, supply_ fromthe three-phase AC
comer ci at” %ﬁl%%uﬁlee %Q%lﬂfg‘?n%%rﬁ%p%#eﬁﬁ%i@gﬁ%ﬁgﬁ &t SR
failure information is transmtted fromthe incomng panel 1 to the

power f aidanteralepenti @ntipostdgionhtd righroiught guteuh hpat?/, aidpdé t eminind g
and the control unit 18 of the nonitoring apparatus 16 so that the

n

pover 1o P ST B T e AR ST AY
condition, in a running condition, in a failure condition, or
the like. The landing zone registration information
acquisiﬁionportion23acquiresregistrationinformationabout
calls from the elevator landing zone buttons 7A to 7D, from
the elevator control panel 2 through the input/ocutput unit 17.
The elevator operation calculation portion 24 selects one of
the rest intervals of theelevator storedin the schedule pattern
storage portion 21A based on information from the power failure
detection portion 19, the internal clock 20, the elevator

operation confirmation portion 22, the landing zone

registration information acquisition portion 23, etc. The

12



of the cage 4 of the elevator in the hoistway 30 through the el evator
control panel 2, the input/output unit 17 and the control unit 18,
and determ nes whether the cage 4 is stopping at a floor |evel or not
(Step S2). [0025] When the cage 4 is not stopping at any fl oor
| evel, the control unit 18 gives an instruction to the el evator
control pabetalothopeghtide capoblotuiqputpoentiond724ocaspitos aoti vat e
the power-failure automatic | andi ng apparatus 9 based on information

about the. i i f e p j foi t

orti on 27 SHe kEeT vaREE Tobaar Tt S Pureotre P s AP s Els o
gives an instruction to the el evator control panel 2 so as to |and

t he cage dowfreoheur]evh? oxnadtthe neapestodtpor ekl l7 andher is¢orage

| and the cage 4 at the floor level (Step S3). Wen the cage 4 cannot

be | andedy 2l LA hhoak chewtln r19RR 154 hor £ £Realetlay Sxacuh ed. Ry 1BA
el evator control panel and the power-failure automtic anﬁl ng
apparatus 9 so that the cage 4 can be |anded at the floor |evel.
[0026]  about Whenrepedeadecwaitbefl ehelad craashbatkiesy 1evalon ghe

Step S2 and Step S3, the power failure detection portion 1 9
det er m nesy yheddasadther § hinferdhase ACeRMRNGRls BRWehrSeHECEiBplay

screens suiltable for the residual capacity, from the display
device screen storage portion 21B. The storage battery
indicator confirmation portion 26 gives each display device
8 an instruction to display the selected display screen.

[0023]

Next, the operation of the embodiment of the invention
will be described with reference to Figs. 2 to 4.

[0024]

In Figs. 2 to 4, when power failure occurs so that power
supply from the three-phase AC commercial power source 6 to
the incoming panel 1 is disconnected, power failure information
is transmitted from the incoming panel 1 to the power failure
detection portion 19 through the input/output unit 17 and the
control unit 18 of the monitoring apparatus 16 so that the power
failure is detected (Step S1). Then, the elevator operation

confirmation portion 22 receives stoppage position information
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di sconnected at that time is resunmed or not , based on information
fromthe incomng panel 1 (Step S4). [0027] When t he power
supply fromthe three-phase AC commerci al power source 6 to the
incom ng panel 1 is resunmed and the power failure detection portion
19 can receive a power resunption signal, the power failure is

i nst ant anedushe Hwryeflond, thheepewetosoim cehe siqicit wam Bohedrbaghhehe
storage battery, but the control unit 18 selects a screen for

informn i r i r t d
n the diseroe e on tor e P ora ke Sia: EE F e A
21 so as to display the selected screen on each display device 8

t hrough téeninpltyncdt pet amd cetzrandesheheteyntidre coperdlispaheppng

(Step 55). Thus, the control of the elevator by the nonitoring

appar at us,; 16, i 51 4&F M Ok £0, - [0028]stop 52y On the other hand, when the
power supply fromthe three-phase AC commercial power source 6 to the

incomng panel 1 is still disconnected but the power failure
det ection portidt?24®™ cannot confirm power resunption in Step S4, the
control unit 18 outputs an instruction to the power source changeover

panel 15 througihdhenenpahEont it Nkt opping a8 4.0, Ghange1aven , t e
control unit 18 gives an instruction to the elevator control
panel 2 through the input/output unit 17 so as to activate the
power~failure automatic landing apparatus 9 based on
information about the determination of the elevator operation
confirmation portion 22. The activated power-failure
automatic landing apparatus 9 gives an instruction to the
elevator control panel 2 so as to land the cage 4 of the elevator
at a nearest floor level, and tries to land the cage 4 at the
floor level (Step S3). When the cage 4 cannot be landed at
the floor level, Step S3 is repeatedly executed by the elevator
control panel 2 and the power-failure automatic landing
apparatus 9 so that the cage 4 can be landed at the floor level.

[0026]
When the cage 4 can be landed at the floor level in Step
SZ2 and Step S3, thepower failuredetectionportionl9determines

whether the three-phase AC commercial power source 6

14



power source fromthe three-phase AC comercial power source 6 to the
storage battery 13 (Step S6) . [0029] Next, when the power
source is switched to the storage battery 13 to supply power through
the inverter 14 so that the el evator can be operated, the control

unit 18 displays a display screen which indicates that the el evator
can be opeéisatednandedhitcthdtst shoned-dsuntdteodnspl dadelbcensoraanion
storage portion 21B of the storage unit 21 on each display device 8

t hr ough tp§0+0 %19H58H£n8“§%§%f ?Egs%gﬁégifvator control panel 2

(Step S7). ailure detection portion
19 determ nes agai n whether the three-phase AC commercial power
source 6 disconh&@te&d at that tinme is resuned or not, based on
information fromthe incom ng panel 1 (Step S8) . Wen the power

supply from t hgg{ly ege G ‘bfi@ﬁ&xjn%'hep%@ééﬁ%gs A I:Brmtngggial

incomng panel 1 is res né%ran a“power resunption signal can
received by the power failure detection portion 19, the control unit
18 out putROWRY iSPSCecPitohthe imecminy Magelcbnty sk sparel and theopgherhe
i nput/output unit 17 so as to rest the el evator once (Step S9)

failure detection portion 192 can receive a power resumption
signal, the power failure is instantaneous. Therefore, the
power source is not switched to the storage battery, but the
control unit 18 selects a screen for informing resumption from
the power failure, fromthe screens stored in the display device
screen storageportion 21Bof the storage unit 21 soas todisplay
the selected screen on each display device 8 through the
input/output unit 17 and the elevator control panel 2 {Step
S5). Thus, the contrcl of the elevator by the monitoring
apparatus 16 1s terminated.

(0028]

On the other hand, when the power supply from the
three-phase AC commercial power source 6 to the incoming panel
1 is still disconnected but the power failure detection portion
19 cannot confirm power resumption in Step S4, the control unit
18 outputs an instruction to the power source changeover panel

15 through the input/output unit 17 so as to change over the

15



[ 0031] When the el evator operation confirmation portion 22
confirns the rest of the elevator through the el evator control panel
2, the input/output unit 17 and the control unit 18, the control unit
18 outputs an instruction to the power source changeover panel 15
through the input/output unit 17 so as to change over the power
source fropmw¢ehessiorade diatther ghi8etphthe A resmphasie JAQcommepOirak
power source 6 (Step S10). [0032] Next, when the power source

is smﬁtchgqtéo%ﬂ%e?ﬁg£§§ép@g§€?$%;§?0 §%§?%699mer source 6, the

control unit 1 utputsan i1 ns e el evator control pane
2 through the input/output unit 17 so as to resune the elevator from
the rest condit[&bﬁ?Eﬁep S11). The routine of processing goes to Step
S5, in which the control unit 18 di splays a power resunption screen

stored in the displ ay,igyit¢R $65eeNs8LPEBYEs RAFid AR IB @hel Beorage
storage unit 21 on each display device 8 through the input/output

unit 17 and the el evator control panel 2. Thus, the control of the
el evat or BFLEREY dohifPo? iR apeaieat G8re8ahst e dmviestted. 1 oo dhatntbfe
ot her hand, when the power supply fromthe

elevator can be operated, the control unit 18 displays adisplay

screen which indicates that the elevator can be operated and
which is stored in the display device screen storage portion
21B of the storage unit 21 on each display device 8 through
the input/output unit 17 and the elevator control panel 2 (Step
s7).

[0030]

Next, the power failure detection portion 19 determines
again whether the three-phase AC commercial power socurce 6
disconnectedat that time is resumed or not, basedon information
from the incoming panel 1 (Step S8). When the power supply
fromthe three~phase AC commercial power source 6 to the incoming
panel 1 is resumed and a power resumption signal can be received
by the power failure detection portion 19, the control unit
18 outputs aninstruction totheelevator control panel 2 through
the input/output unit 17 so as to rest the elevator once (Step

59).

16



t hr ee- phase AC conmerci al power source 6 to the incom ng panel 1 is
still disconnected but the power resunption cannot be confirmed by
the power failure detection portion 19 in Step S8, the power supply
fromthe storage battery 13 to the elevator is continued and the
control unit 18 outputs an instruction to the el evator through the
el evator controlOpzhel 2 so as to wait till any one of the |anding
zone buttons 7A to 7D is pushed and the | anding zone registration

i nformation acqgui sj t. ' 2 i t he. regi stration. of e
| andi ng zone. caltot rBeR T HOS cRfoi Lol Y Hadndl 47

i nput/output unit 17 and the control unit 18 (Step S12) . [0034]
When no |eenlf g ohe bast ot ThctelFricr phgiedh the aleutatwe obntrol
processi ng goes back to Step S8, in which whether power is resuned or
not is c i . t . a thigl | y
one of the *%n Vngﬁégﬁgﬁégg%ﬁéﬂggﬁ?gg}%Q%g§%§§h% n%?ng&gg:ls’ tfid
resunption is confirnmed. [0035] . On the other hand, when any
one of tHeenrrl nghFonkd RittRikss 720 t oD iet s Hed Hirl RIEST SRITRE
zone registration information acquisition portion 23 confirnms the
regi stratduhloddre daandi ng zﬁfsugﬁlﬂhé %%la&%b%u%l 8Mak 0f 7 CNLI0L o
panel 2, the 1 nput/output unit 17 and the control unit 18, the
control unit 18 gives an instruction to the elevator control panel 2
so as t o ThAVER Y Cadd % RYSE AYEICS Adicfatégd BYOorReer BgrEeryt Ldntof
the | anding zone call acquired by the | anding zone registration

i nf or mat i gHe adtHiSigHde PO tddiinadeial | W dotsshawn Pagsengesor.o
ride on the cage 4, and transport the passengers to floors registered
by not - shown dg@ﬂ%ﬂation buttons of the cage 4 pushed by the
passengers respec ely (Step S13).

Next, when the power source is switched to the three-phase
AC commercial power source 6, the control unit 18 outputs an
instruction to the elevator control panel 2 through the
input/output unit 17 so as to resume the elevator from the rest
condition (Step S11). The routine of processing goes to Step
S5, in which the control unit 18 displays a power resumption
screen stored in the display device screen storage portion 21B
of the storage unit 21 on each display device 8 through the
input/output unit 17 and the elevator control panel 2. Thus,
the contrel of the elevator by the monitoring apparatus 16 is
terminated.

[0033]

On the other hand, when the power supply from the

17



[ 0036] Next, when the operation of the elevator is term nated
and the | anding zone registration information acquisition portion 23
and the el evator operation confirmation portion 22 confirmthrough
the el evator control panel 2, the input/output unit 17 and the
control unit 18 that no | anding zone button 7A to 7D has been pushed
and t he etevatophaas ST opprdrandlisowdr a&onaickl 60 ccohdi tricomiddieanel
control unit 18 gives an instruction to the elevator control panel 2

t hrough the:Ln u i o] | evat or, based on
i nformati gnl%r%ﬁ%%ﬁe&??%%%#ﬁég&%%%eg?%g?%%r (%‘IS%]?’] %%?e%rﬁ%gjfci)%ncann()éebe
acquisition portion 23 and the el evator operation confirmation
portion 2205t eped$idy . tiHerrmwan Stielpi 1S Iledrad tStoep P84, ionhd® nat Sskpwn
destination floor buttons and the | anding zone buttons 7A to 7D are

frequentlyg pushed,e1 @%ipy%r}g#%ﬂieté‘@ofécf%%%?&eb:?’%f@?eﬁié

accel erate the consunpt e storage” batter her eg%reg,attoﬁe
regi stration of the not-shown destination floor call buttons and the
| andi ng zZbhecPuttmrd BNG D apptnsd amicwd@ potpatsr edeteshirnetion
time, for exanple, only for three mnutes. [0037] Next, when

the el evatoreHe eNevhed i BnebaBhSide o T\t &1 VRNRAPEEALL 0P 5o as to
cal cul ation portion 24 determ nes whether the rest tinme which has

el apsed since the power failure_ detection portion 19 detected the
pover faififtletitd} #BY BEanpItde WPPALAIIZOTE RULESTS /hbC, T Bdserushed
time information fromthe internal clock 20, power failure

i nf or mat i g fHoem 14ed poyerod i Ha Bs thed ©dh o POFrd 10Ib il S cands & gyat or
rest information fromthe el evator operation confirmation portion 22

a0} apseiF S Hba X AERALEB0L 11oh B PR o o oG b oHer B LD

be within 15 minutes in Step S15, any optimal tinme limt may be set

as the restirdugie esiglabiator] @@3&Jrol panel 2, the input/output unit
17 and the control unit 18 (Step S512).

[0034]

When no landing zone button 7A to 7D is pushed, the routine
of processing goes back to Step $8, in which whether power is
resumed or not is confirmed. After that, Steps S8 and S12 are
repeated till any one of the landing zone buttons 7A to 7D is
pushed or power resumption is confirmed.

[0035]

On the other hand, when any one of the landing zone buttons
7A to 7D is pushed and the landing zone registration information

acquisitionportion 23 confirms the registration of the landing

zone call through the elevator control panel 2, the input/output

18



In addition, when the rest tinme which has el apsed since the power
failure detection portion 19 detected the power failure is within 15
mnutes in Step S15, the el evator operation calculation portion 24
selects a rest interval with a pattern Wwhich will be described

| ater, for exanple, a rest interval of 2 mnutes, based on tine chart
i nf or mat i oniwbbltandestiei avetval surit the ¢hevatotrsl owmdt i18 thees an
schedul e pattern storage portion 21A of the storage unit 21 (Step

S16). [00 : , S i i a
ol absed StRCE IRE Gh 15 Fard-aet sefVene barIEh 216 e &t B Bhgne
power failure exceeds 15 minutes in Step S15, the elevator operation
cal cul at i Py tPon edei erpratsdvhettier repéstirabianert the ébadanor

is rested in Step S14 belongs to a time block when the elevator is

used frequend Eﬁlﬁ%cﬁ{iﬁﬁ@@gyct%é‘ﬂmdﬁ@@%@n%%éél%ﬂﬂé@icﬁhi‘ﬁformation

information (which w be described later) about the rest intervals
of the elevator stored in the_schedule pattern storage portion 21A

(Step S1ACIYPDYDION POrtiofesf; Hhed M9d ShwNWRBASERESEF vatdde gn
rested belongs to a tinme bl ock when the elevator is crowded in Step

S17, the e\l 40pefatd Rl aukak %@s@@ﬁ@é_ﬁ@ Zf f38beet fediteEked
interval with a pattern X which will be described |later, for exanple,
.es, .based on the_time chart infor

Cai oh Y 5 -dRSeh B tiastp aBOGEoRfcof ceie C25¢ 4 pishied by the
passengers respectively (Step $13).

[0036]

Next, when the operaticn of the elevator is terminated
and the landing zone registration information acquisition
portion 23 and the elevator operation confirmation portion 22
confirm through the elevator control panel 2, the input/output
unit 17 and the control unit 18 that no landing zone button
7A to 7D has been pushed and the elevator has stopped and is
in awaiting condition, the control unit 18 gives an instruction
to the elevator control panel 2 through the input/cutput unit
17 so as to rest the elevator, based on informaticn from the
landing zone registration information acquisition portion 23
and the elevator operation confirmation portion 22 (Step S14).
Here, in Step S13 and Step $14, when not-shown destination floor

buttons and the landing zone buttons 7A to 7D are frequently
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intervals of the elevator stored in the schedule pattern storage
portion 21A of the storage unit 21 (Step S18). [0041] On the
ot her hand, when the tine when the elevator is rested does not bel ong
to any tinme block when the elevator is crowmded in Step S17, the

el evat or operation cal culation portion 24 determ nes whether the tine
when t he plhehatortihe ywstsdy iof Step eSEY dieiongs reasa st icoeabkedkrahen
the elevator is used noderately or not, with reference to the tine

chart inf i f | e i ry - abaut es
R e T Rt D e i
portion 21A (Step S19). [0042] Next, when the tinme when the

el evat or F89iekrablpe|vhgde poh-shawnbieski nhiehon hel adevatldr bias tosed

noderately in Step S19, the el evator operation calculation portion 24

sel ects af@stnd Moidshg ke PR A Whieh M 1o Do OESeLd D o

| ater, for exanple, a rest interval of 10 m nutes, base
chart information (which will_be described |ater) about the rest
i nt er val PEFIeHere At ol of ¥ $HAMNES s ekl o path s miwirwe
portion 21A of the storage unit 21 (Step S20). [0043]

[0037]

Next, when theelevatorisrestedin Step 514, theelevator
operation calculation portion 24 determines whether the rest
time which has elapsed since the power failure detectionportion
19 detected the power failure is, for example, within 15 minutes
or not, based on time information from the internal clock 20,
power failure information from the power failure detection
portion 19, and elevator rest information from the elevator
operation confirmation portion 22 through the control unit 18
(Step S15). Although the rest time which has elapsed since
the detection of the power failure is set here to be within
15 minutes in Step S15, any optimal time limit may be set as
the rest time desirably.

[(0038]

In addition, when the rest time which has elapsed since
thepower failuredetectionportionl9detectedthepower failure

is within 15 minutes in Step S15, the elevator operation

20



On the other hand, when the tine when the elevator is rested does not
belong to a tinme bl ock when the elevator is used noderately, the

el evator operation calculation portion 24 concludes that the tine
when the elevator is rested belongs to a quiet tinme block when the

el evator is used infrequently and selects a rest interval with a
pattern Zcalovlakaoplmriaiaregtd salecvala glestbintauves, wbdsedpehtehe
time chart information (which will be described |ater) about the rest
i nterval i l.evat.o [ e tter t

port1 on F1A e A3 PR i) el Thedty TERHCAEE £ PhEdEva:
pattern X, the pattern Y and the pattern Z are information stored in
t he schedef e2 patnerds stloree@ portinm A1 anth eaera t el caldny zest

interval with which the elevator will be rested between when the

el evat or COFDELL BS o& HIRSPPESEL &P s@0¢8HI 1 f Phe G CRUR BN MEBLLPEge
el evator nmakes a response to the next call. [0045] The patfern

Wis a pattern in which the rest tine js set to be the shortest in
order to RpprdssZihel’ ridtietiesrade diettatd bnlSeRIed 6 i t h sudden
usage of the elevator imrediately after the occurrence of the power
failure and in praky) to all ow

On the contrary, when the rest time which has elapsed
since the power failure detection portion 19 detected the power
failure exceeds 15 minutes in Step S15, the elevator operation
calculation portion 24 determines whether the time when the
elevator is rested in Step S14 belongs to a time block when
the elevator is used frequently and crowded or not, based on
the time chart informaticon (whichwill be described later) about
the rest intervalsof theelevator stored in the schedule pattern
storage portion 21A (Step $517).

[0040]

Next, when the time when the elevator is rested belongs
to a time block when the elevator is crowded in Step S17, the
elevator operation calculation portion 24 selects a rest
interval with a pattern X which will be described later, for
example, a rest interval of 5 minutes, based on the time chart

information {which will be described later) about the rest
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passengers to recogni ze that the elevator is operated by the storage
battery. In the pattern W the rest tine is set as two mnutes in 15
m nutes after the occurrence of the power failure. [0046] The
pattern X is a pattern in which the rest tinme is set to be |onger
than that in the pattern Win order to prevent the convenience from
bei ng extieheryalowdride dlevaborisd ogiagt dowheafchethlel pyatorn stoaatiene
bl ock such as an office-going tinme block, a lunch tine block, an

of 11 ce- | egybgohi senbbockne ebcorsbenahbe of eyatap 599 sheretofore

crowded n the pattern X erest time is set as m nut es. [0047]
The pattern Y is attern provided in a tine block in the daytine

when t he el evat E)(P 4£ not crowded but the elevator is used noderately.
In the pattern Y, the rest time is set as 10 minutes, which is |onger

than that in the; patd &Sthee HARE8kihen the Th&Patlsr Qh% 'eie%a@%t’ct g5n
set in a quiet tinme block at nlgt | ate at night or the ke when

the elevator is used infrequently so that even if the rest tinme of
the el evaf®f ‘?‘% s P thEeLERY, TP Y fifFeRéacknvper ddifySrlevmtar be
smal | .

crowded in Step S17, the elevator operation calculation portion

24 determines whether the time when the elevator is rested in
Step S14 belongs te a time block when the elevator is used
moderately or not, with reference to the time chart information
(which will be described later) about the rest intervals of
the elevator stored in the schedule pattern storage portion
21A (Step S519).

[0C42]

Next, when the time when the elevator is rested belongs
to a time block when the elevator is used moderately in Step
519, the elevator operation calculation portion 24 selects a
rest interval with a pattern Y which will be described later,
for example, a rest interval of 10 minutes, based on the time
chart information (which will be described later) about the
rest intervals of the elevator stored in the schedule pattern
storage portion 21A of the storage unit 21 (Step $20).

[0043]
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Therefore, in the pattern Z, the rest tinme is set as 15 m nutes,
which is the | ongest. [0049] Here, the tinme blocks for the
pattern W the pattern X, the pattern Y and the pattern Z nay be
changed desirably in accordance with the usage frequency of each

el evator or changed and set in consideration with each day of the
week and so on.OfQ0B®]other haméxtwharhe led evateowhgpertdts @levator is
cal cul ation portion 24 acquires current tinme fromthe internal clock

20 and ca € | to st rati f e
ol evator Gan Be Srar raot Daseid or the B IRAL A%, BRY BLGRA Ry 1
selected in Step S14 and the result of the pattern W the pattern X
t he patteffey Brderrtphyt cilte 2lematan edans tdoep cgleulstépnSpertSvap
S20 or Step 21 (Step S22). [0051]

24 concludes that the time when the elevator is rested belongs
to a quiet time block when the elevator is used infrequently
and selects a rest interval with a pattern Z, for example, a
rest interval of 15minutes, based on the time chart information
(which will be described later) about the rest intervals of
the elevator stored in the schedule pattern storage portion
21A (Step S521).

[0044]

Here, the pattern W, the pattern X, the pattern Y and
the pattern Z are information stored in the schedule pattern
storage portion 21A and each indicating an interval with which
the elevator will be rested between when the elevator completes
a response to a call for the cage and when the elevator makes
a response to the next call.

[0045]

The pattern W is a pattern in which the rest time is set
tobetheshortest inorder to suppress the frequency of operation
to deal with sudden usage of the elevator immediately after

the occurrence of the power failure and in order to allow
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Next, the control unit 18 pastes the operation start tine cal cul ated
in Step S22 on a not-shown display screen stored in the display

devi ce screen storage portion 21B and displays the operation start
time on each display device 8 through the input/output unit 17 and
the el evator control panel 2 (Step S23). [0052] Next, the
power faipapecdeesstiorgmaniiore thadetéenthesahgai hs whettwred iy the
t hr ee- phase AC commerci al power source 6 is resuned or not, based on

| nformatl 88014881 bhe LAFOM 10 MANGlach i3 &h 28 rheR 4RE JROWBE o5

supply fromthe three-phase AC co rci al pPower” sSource tot
incom ng panel 1 is resumed and the power failure detection portion
19 can rebeP VIR ERHek rs dhgtytors sﬂ%ﬁ%ﬂ theheacyuntiens cofo fpitbeesing
noves to Step S10. [0053] On the other hand, when the power
supply fremihest hree-phase AC commerci al power source 6 to the
incomng panel 1 is still disconnected but the power failure
detection portion 19 cannot confirmthe power resunption in Step S24,
t he el evator op%@%ﬂ@lan cal cul ation portion 24 determ nes whether the
operation start tine of the elevator calculated in Step S22 has

passed or not, Tasedter i Reis nf pamRbiranih rmdhenentesnal imd aGks29

(Step S25). [0054]
to be longer than that in the pattern W in order to prevent
the convenience frombeing extremely lowered due to the shutdown
of the elevator in a time block such as an office-going time
block, a lunch time block, an office-leaving time block, etc.
when the elevator is heretofore crowded. In the pattern X,
the rest time is set as 5 minutes.

[0047]

The pattern Y is a pattern provided in a time block in
the daytime when the elevator is not crowded but the elevator
is used moderately. In the pattern Y, the rest time is set
as 10 minutes, which is longer than that in the pattern X.

[0048]

The pattern Z is a pattern set in a quiet time block at
night, late at night or the like when the elevator is used

infrequently so that even if the rest time of the elevator is

set to be long, the influence on passengers will be small.
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When the operation start time of the el evator has not passed in Step
S25, the routine of processing goes back to Step S24, in order to
confirm power resunption. Here, Step S24 and S25 are repeated til
the operation start tinme of the elevator has passed or power
resunption is confirmed. [0055] On the other hand, when the
oper at i onTheaeforene wthelm  evatorthmsepassik il StepsSPSmithees,
control unit 18 outputs an instruction to the elevator control panel

2 through,thepi QuﬁﬂQUEBHéeHQit 17 so as to bring the elevator rested
in Step S14 back to its nornal operation, based on information from
the el evator operation calculation portion 24 ( Step S26) . Wen the
el evator is brol@P#®back to its normal operation and put into a

wai ting condition, the routine of processing goes back to Step S7.

After that, thepdtowahalt it 50ALKRULS: tidd BRWRLr@SUTD! ion can, he
confirmed by the power faﬁlure detection poPtion ?9.'Hgg%é%gt R’
Next, an exanple of el evator operation at the tine of power failure

Wi Il be dekgrPdeeeour 3ndtthe Reftdaiicd Mg kg changed desirably in

accordance with the usage frequency of each elevator or changed
and set in consideration with each day of the week and so on.

[0050]

Next, the elevator operation calculation portion 24
acquires current time from the internal clock 20 and calculates
the operation start time when the operation of the elevator
can be started, based on the rest time of the elevator selected
in Step S14 and the result of the pattern W, the pattern X,
the pattern Y or the pattern Z extracted in Step 516, Step S18,
Step 520 or Step 21 (Step 822).

[0051]

Next, the control unit 18 pastes the operation start time
calculated in Step S22 on a not-shown display screen stored
in the display device screen storage portion 21B and displays
the operation start time on each display device 8 through the
input/output unit 17 and the elevator control panel 2 (Step

523).
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[ 0057] First, when power failure occurs at 10 : 00 , the power
source is swtched to the storage battery 13, and the elevator waits
till any one of the |anding zone buttons 7A to 7D is pushed. [0058]
When anyone of the | anding zone buttons 7Ato 7D is pushed to
register a call froma landing zone at 10:10, the tinme which has
passed since theC@odkr failure occurred is within 15 minutes.
Therefore, the elevator is operated in accordance with the pattern W

based on the tigg,charle EBLQE%iﬂﬁég%gtec g%nrgéh%&ﬁel@’%t%&m&ﬂ%s
el evator. After the elevator is operated and stopped In Tesponse to
the registration of the call fromthe | anding zone, the elevator is
rested for98i WHefltsss thpobboge-phase A pommgisr adnposas pfutde 6 is

| andi ng zone buttons 7A to 7D is pushed to register a call froma

| andi ng zpagyatd Idr b, t Ba selieyat of £b smOPLE At £b) rtr?ecq%%%g E‘ah@l
the pattern Y based on the tine chart information about the rest

interval of the elevator. After the elevator is operated and stopped
in (Step 524). When the power supply fronx%he three—phasepgc

commercial power source 6 to the incoming panel 1 is resumed
and the power failure detection portion 19 can receive a power
resumption signal, the routine of processing moves to Step 510.

[0053]

Cn the other hand, when the power supply from the
three-phase AC commercial power source 6 to the incoming panel
1 is still disconnected but the power failure detection portion
19 cannot confirm the power resumption in Step S24, the elevator
operation calculation portion 24 determines whether the
operation start time of the elevator calculated in Step S22
has passed or not, based on time information from the internal
clock 20 (Step 825).

[0054]

When the operation start time of the elevator has not
passed in Step S25, the routine of processing goes back to Step
5324, in order to confirm power resumption. Here, Step $24 and

825 are repeated till the operation start time of the elevator
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response to the registration of the call fromthe | anding zone, the
el evator is rested for ten mnutes. [0060] Next, when a call
froma landing zone is registered at 12: 13, the elevator is operated
in accordance with the pattern X because 12:13 belongs to a crowded
time block according to the time chart information about the rest

i nterval b#sthesat@var opPOWAr t B¢ SEhet bPRvhs oronsioped at ed and st opped
I n response to the registration of the call fronthel andi ngzone, the
elevator is resiggsdpr five mnutes. [0061]

On the other hand, when the operation start time of the
‘elevator has passed in Step S25, the control unit 18 ocutputs
an instruction to the elevator control panel 2 through the
input/output unit 17 so as to bring the elevator rested in Step
514 back to its normal operation, based on information from
the elevator operationcalculationportion 24 (Step 526). When
the elevator is brought back to its normal operation and put
into a waiting condition, the routine of processing goes back
to Step 87. After that, the flow chart is continued till power
resumption can be confirmed by the power failure detection
portion 19.

[0056]

Next, an example of elevator operation at the time of
power failure will be described hourly with reference to Fig.
5.

[0057]

First, whenpower failureoccursat 10:00, the power source
is switched to the storage battery 13, and the elevator waits
till any one of the landing zone buttons 7A to 7D is pushed.

[0058]
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Next, even when a call froma landing zone is registered in five
m nutes from 12:13 to 12:18 in which the elevator is rested, the

regi stration of the call is not accepted. The el evator can be
operated on and after 12:18 in which the rest tinme is term nated.
Here, 12:18 still belongs to the crowded time bl ock according to the

tinme chart infoWhahiany abeutf the lesti night @iy ahit@bnislen ebemat 8fbushed
Therefore, the elevator is operated in accordance with the pattern X

eorstration S TTE Sabh ot ront Aot NG R ESnar Lhel bt SU8 bife ahich

rested for five mnutes. [0062] Next, when a call froma
| andi ng zbBAE Pias seelys st e tleaows: 20 1uteoetevatdri siwl dpat 26 ad nudtics .
the pattern Y because 16: 20 belongs to a tine bl ock when the el evator

is used npderatsly, base ' info Lon_about 1th
rest interval of the eIegégg??ggk%%Pg?%ggE%%vg O%g?érgﬁg?%t%ﬂtgnghe
stopped in response to the registration of the call fromthe |anding
zone, thePafevhRdf hasedstredhforinencha nut Bsfor@0Bsd) about theNeest

when a call froma |anding zone is registered at 22: 07, the elevator

i s oper at egté pvactcor dapce) Wik hothe patdenn Z.becarse Eéiogaéz% ﬁ‘gi‘gﬁdt 0

a quiet tinme block based on the tine chart i nformation about e rest
interval of the el evator. After the elevator is operated and stopped
in responSECRREY He! IEFRATSR itonthE FReEhrfti PR Heq @rdilng rognshe
the elevator is rested for 15 m nutes. [0064]

landing zone, the elevator is rested for two minutes.

[0059]

Next, when any one of the landing zone buttons 72 to 7D
is pushed to register a call from a landing zone at 11:07, the
elevator is operated in accordance with the pattern Y based
on the time chart information about the rest interval of the
elevator. After the elevator is operated and stopped in
response to the registration of the call from the landing zone,
the elevator is rested for ten minutes.

[0060]

Next, when a call from a landing zone is registered at
12:13, the elevator is operated in accordance with the pattern
X because 12:13 belongs to a crowded time block according to
the time chart information about the rest interval of the

elevator. After the elevator is operated and stopped in
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When power is then resuned at 24:00, the power source is swtched
fromthe storage battery 13 to the three-phase AC comrercial power
source 6, and the elevator is brought back to its nornal operation.

[ 0065] According to the enbodi nent, when power failure
occurs, the operation of the el evator using power fromthe storage
battery 13epPopreVidebewiedisesatidome fafhecallief ras phrskatoiag calle,so
that the power capacity of the storage battery can be used

effectivekye £0QG8Lor is re59e3d952i9@vetﬁfﬂﬁgé tinme can be changed
i n accordance with the usage frequency of thé elevator. Thus,

I nconveni ence %80285 conparatively given to passengers.

Next, even when a call from a landing zone is registered
in five minutes from 12:13 to 12:18 in which the elevator is
rested, the registration of the call is not accepted. The
elevator can be operated on and after 12:18 in which the rest
time is terminated. Here, 12:18 still belongs to the crowded
time block according to the time chart information about the
rest interval of the elevator. Therefore, the elevator is
operated in accordance with the pattern X. After the elevator
is operated and stopped in response to the registration of the
call from the landing zone, the elevator is rested for five
minutes.

[0062]

Next, when a call from a landing zone is registered at
16:20, the elevator is operated with the pattern Y because 16:20
belongs to a time block when the elevator is used moderately,
based on the time chart information sbout the rest interval
of the elevator. After the elevator is operated and stopped
in response to the registration of the call from the landing

zone, the elevator is rested for ten minutes.
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[ 0067] The enbodi nent has been described on the determi nation
in Step S15 as to whether the time which has passed since the power
failure occurred is within 15 mnutes or not. However, determ nation
may be made on the total time for which the elevator has run with the
power of the storage battery 13 after the power failure. [0068]

Al ternatively, dé0éddination in Step S15 may be made as to the
percentage of the residual power capacity of the storage battery 13

d i nf i h orage battery indicator 25 or the
otorage batt ory Eiar AP ol & 0% B AN L RbhELLe SenS e TS tana e

is: 1.An el evator control apparatus conprising:
2:07, the elevator is operated in accordance with the pattern

Z because 22:07 belongs to a quiet time block based on the time
chart information about the rest interval of the elevator.
After the elevator is operated and stopped in response to the
registration of the call from the landing zone, the elevator
is rested for 15 minutes.

[0064]

When power is then resumed at 24:00, the power source
is switched from the storage battery 13 to the three-phase AC
commercial power source 6, and the elevator is brought back
to its normal operation.

[0065]

According to the embodiment, when power failure occurs,
the operation of the elevator using power from the storage
battery 13 is provided with rest time after the response to
a call so that the power capacity of the storage battery can
be used effectively.

[0066]

In addition, the rest time can be changed in accordance

with the usage frequency of the elevator. Thus, inconvenience
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a storage battery which drives an el evator when power failure occurs;
a power source changeover unit which changes over a power source for
driving the elevator to the storage battery when the power failure is
det ect ed; a nonitoring device which nonitors occurrence of
abnormality of the elevator including the power failure, and sends
informati 86 BB6uEcTharatéuelgngéveh thepabmengekisty to at |east a

di spl ay device placed in a cage or each | andi ng zone; a
schedul e patterpggk@jage portion which stores a plurality of elevator
rest intervals, each indicating a predetermned tinme for forbidding
registration of _any call after a response to registration of a cal
for the el evat of ¢ STekRfbied e hateheehedpaniei Ped Lo e & Ieh aledeswenagriion
changes over the power source to the storage battery; and an
elevator opesiadp G1TaCubAhOmeRrOR W Ghi 88l BEL HANE s IRe che
el evator rest intervals stored in the schedul e pattern storage
portion based ggaline data including the tinme when the power failure

occur r ed. POV '@ D PCEHRERS! 1agpRi it ud SaRé BHERROE 1Al -ai HP¥ever,

determinationmaybemade onthetotal time forwhichtheelevator

has run with the power of the storage battery 13 after the power

failure.

[0068]

Alternatively, determination in Step S15 may be made as
to the percentage of the residual power capacity of the storage
battery 13 based on information from the storage battery
indicator 25 or the storage battery indicator confirmation

portion 26.
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further conprising: an internal clock; wherein: “the tine data
includes a power failure occurrence time block, an office-going tine
bl ock, a lunch tinme block, an office-leaving tinme block, a |ate night
time block, and other time blocks, and the internal clock counts for
the tine blocks. 3. An elevator control apparatus according to Caim
1 and O al'hf®, i@hetaimed is:  the elevator rest intervals stored in
the schedul e pattern storage portion is set for the power failure

occurrence. ti meahl ockyathe 8$££%§%g§?5?ﬁg£gg p$ﬂ§?%%£%§blun0h time

bl ock, the office-leaving tine o e ot her cks and the

late night tinme block respectively so as to increase in this naned
order. 4. An ef eVEtERIR O i T appEr et b latsroradi vg evetany whse gbwer
Clainms 1 through 3, wherein: the tine when the registration of

any call saitube abterip be accepted is displayed on the display
devi ce when the elevator is in a rest condition due to the occurrence

of the power failure. . .
a power source changeover unit which changes over a power

source for driving the elevator to the storage battery when
the power failure is detected;

a monitoring device which monitors occurrence of
abnormality of the elevator including the power failure, and
sends information about the occurrence of the abnormality to
at least a display device placed in a cage or each landing zone;

a schedule pattern storage portion which stores a
plurality of elevator rest intervals, each indicating a
predeterminedtimeforforbiddingregistrationofanycallafter
aresponsetoregistrationofacallfortheelevatoriscompleted
when the power source changeover unit changes over the power
source to the storage battery; and

an elevator operation calculation portion which selects
oneoftheelevatorrestintervalsstoredintheschedulepattern
storage portion based on time data including the time when the
power failure occurred.

2. An elevator control apparatus according to Claim 1,
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further comprising:

an internal clock; wherein:

the time data includes a power failure occurrence time
block, an office-going time block, a lunch time block, an
office-leaving time block, a late night time block, and other
time blocks, and the internal clock counts for the time blocks.
3. An elevator control apparatus according to Claim 1 and
Claim 2, wherein:

theelevatorrest intervalsstoredinthe schedulepattern
storage portion is set for the power failure occurrence time
block, the office~going time block, the lunch time block, the
office-leaving time block, the other time blocks and the late
night time block respectively so as to increase in this named
order.
4. An elevator control apparatus according to any one of
Claims 1 through 3, wherein:

the time when the registration of any call will be able
to be accepted is displayed on the display device when the
elevator is in a rest condition due to the occurrence of the

power failure.
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