; €3e$L6RTy X DESCRI PT1 O N ELEVATOR CONTROL APPARATUS 5 Techni cal
“Fil ed The present invention relates to an el evator control ﬂmwmmmmﬂHWMMLch
carries out a control operation corresponding to a change o h
as a lightning strike, heavy wind and raining or snowing in 10 aps@kevator

for outside observation. Background Art In a general elevatomwa car is

provided in a building, and thus, such an el evator is not dicl wmm“ﬁﬂmm ted
by a change of weather. However, if the 15 building is stru ng,

for exanple, the lightning current is routed into an el evat or pas®sage,
whereby an el ectrical system of an ege&aho& §0@t&ob gppar at us i s destroyed,
and one or nore passengers may be Fapped in thé Car. In addition, if the 20
building is swng by a heavy wind, the car is swng concurrently, and the
passengers tapped in the car nay feel uneasy. Conventionally, in order to

sol ve such a problem an accidgivitsd @Neridr, ez paggengers are tapped in
25 the car has been avoi ded by sensing an approach of lightning by a

| i ght ni ng sensor, for exanple, and causing the car to stop at the nearest
floor with 2 emergency during such an approach of lightning. In
addi tion,5by sensing a heavy w nd byeahhé¢awy Winddsensor, an effect due to
such a heavy wi nd has been avoi ded by carrying out a control operation such
as a 5 speed reduci nfheperatseoh, ianmehhiennedilatesf koornstdrdbyooperati on,
or a stopping operation according to the heavy wind | evel.
control apparatus which carries out a control operation
corresponding to a change of weather such as a
lightning strike, heavy wind and raining or snowing in
10 an elevator for outside observation.
Background Art
In a general elevator, a car is provided in a
building, and thus, such an elevator is not directly
affected by a change of weather. However, if the
15 building is struck by lightning, for example, the
lightning current is routed into an elevator passage,
whereby an electrical system of an elevator control
apparatus is destroyed, and one or more passengers
may be tapped in the car. In addition, if the
20 building is swung by a heavy wind, the car is swung
concurrently, and the passengers tapped in the car may
feel uneasy.
Conventionally, in order to solve such a problem,
an accident that one or more passengers are tapped in
25 the car has been avoided by sensing an approach of

lightning by a lightning sensor, for example, and

causing the car to stop at the nearest floor with



In recent years, with a diversified custoner's need, an elevator for
*‘out si de observation has been 10 devel oped. The el evator for outside
observation is such an elevator that a car has been provided outside. Wile
the car is elevated, one or nore passengers can observe an outside scenery.
In such an el evator for outside observation, however, the car itself is 15
provi ded outside. Thus, there is a problenpthat the elevator is directly
subject to an effect due to a change of weather. That is, for exanple, if a
lightning strike occurs, there is a possibility that the lightning 20

directly Strikﬁ%ﬁ%ﬁﬁﬁ%ﬁ%'deyﬁg é@ggpéﬁsgﬁgPéécﬁOéﬁeﬁigﬂ%$93 carrgre

j eopardi zed, a nt nay~ be mage ue to suc rect strike of

lightning. In agdgiftonn, dyiHensi hgayyn¥hPd, wihE K{rai Be&PPSheggably swing,
and there can occur an accident that an elevator 25 rope is caught or is

danmaged due to gelsd®, Vah hethec€adue F6t §86h Afhdatfrg@enammustpeénrain or
snow directly falls on the car, it is too dangerous to 3 conti nue nor mal

operation as i Savésdeesisy i betraboyeout Nat Beéneteyvadbperidionussceas a
observation, unlike a general elevator, the car itself is directly affected
by such & changspedédveadbeingtdwsrdtienui anninbermadioate opevati shandby
consi dering such a change of weather. However, conventionally, no
consi der ati on hegebahoraken &nsoopppogsoperatyonhaccoéirghnai hg theectly
strikes a car exposed to the outside or a danger that the car is directly
subj ect to an &r¢@eyY MoPdukeY®la heavy wind. Disclosure of Invention It is
an object of the present invention to grovide an el eyator control apparatus

capabl e of carrying 59t T8CeBht Y8R Bpelatfon EbHSFaériRg SHSEPFEEL S15 on a
car due to a chaqg of mefth%% tgegeb L ENguUr e one 0é.nnre gagsengers's
safety and preventing®?hel GhrEge tAREEATE | APART ER BYRR o2 F 0PSBt si de
observatjon in &?i C IS | ded h s'% According to a
first aé%gct of %f%éggén?faé ?gég%tggan%hé?gsféépé g?ﬁgﬁgéﬁnefgvator
control apparat g n“éfefwté‘{] Ei’aé.(){%%ioﬁaé’“lhééﬂe 98§§&<¥&t6895i8e‘.’""“ ch a
car is provided at the outside of a building, the ah%ara us conprising:
While the car is elevated, one or more passengers can
observe an outside scenery. In such an elevator for
outside observation, however, the car itself is
15 provided outside. Thus, there is a problem that the
elevator is directly subject to an effect due to a
change of weather.
That is, for example, if a lightning strike
occurs, there is a possibility that the lightning
20 directly strikes the car. Thus, the passengers loaded
in the car are jeopardized, and equipment may be
damaged due to such a direct strike of lightning. 1In
addition, during a heavy wind, the car is considerably
swung, and there can occur an accident that an elevator
25 rope is caught or is damaged due to a bump with the

car. Further, if a large amount of rain or snow

directly falls on the car, it is too dangerous to



weat her information detecting nmeans for detecting 25 information concerning
‘a variety of weathers and control neans for carrying out a control
operation for avoiding a direct effect on the car due to a change 4 4 of
weat her based on the weat her information detected by the weat her
information detecting nmeans. Wth such a construction, information
concerning a weather is detected, and a coBtrol operation for 5 avoiding a
direct effect on a car due to a change of weather is executed based on such
weat her information. The control operation for avoiding a direct effect on

a car used here @ﬂ&} affer detecting an approach of
i in t?ﬁﬁ%gﬁﬁgw%ere ﬁdﬂé % |g% é

| i ght ni ng, e case tAl hg strike can occur in the

vicinity of the car, énd§€8£95 &nabév@arihe hQUL18Y&RoEhab rt BRLE Rkl S
retracted to a speC| oor free of an effect due to a direct strike of

lightning. By saiedesvgonds ol ulPeEkatd Ofenthgl PaSSCRESE, Steaf ehy issensured,
and the 15 danmage of the car can be prevented. Accordlng to a second aspect

of the present isvehiéenlytherectedpppvideld anckhryator weather, appasat us
for use in an elevator for outside observation in which a car is provi ded
at the ouiside 2équirindual cdomgrol hepapphiab usousinPer snggsuthgat chagge
detecting neans for detecting an approach of |ightning and control neans
for, in the casefofeathere |Hghenéng, condésbionglaycanti considenahioy
according to
has been taken into a possibility that lightning
directly strikes a car exposed to the outside or a
danger that the car is directly subject to an effect
10 due to a heavy wind.
Disclosure of Invention
It is an object of the present invention to
provide an elevator control apparatus capable of
carrying out a control operation considering an effect
15 on a car due to a change of weather, thereby ensure one
or more passengers's safety and preventing the damage
of the car in an elevator for outside observation in
which the car is provided at the outside.
According to a first aspect of the present
20 invention, there is provided an elevator control
apparatus for use in an elevator for outside
observation in which a car is provided at the outside
of a building, the apparatus comprising:
weather information detecting means for detecting
25 information concerning a variety of weathers; and

control means for carrying out a control operation

for avoiding a direct effect on the car due to a change



25 an access state of lightning detected by the |ightning detecting nmeans
“to continue operation, and in the case of proximal |ightning, retracting
the car to a specific 5 floor to establish an operation stop state. Wth
such a construction, in the case where an approach of |ightning which may
cause the possibility of a lightning strike has been detected, the car is 5
retracted to a specific floor to establish4an operation stop state. In this
manner, a direct strike of lightning against the car is avoided, the
passenger's safety is ensured, and the damage of the car can be prevented.

10 According to P-&Qé{ﬁeﬁzgﬁgé?°5ntPﬁepwééﬁﬂé 'EME8£h§91o£h8éE%&§e8r8¥idEd

an el evator con r ol appar use I n an el evator out si

observation in Wi Gheaciat Laroraytoed abelbe;gytsbdgsof a building, the

apparatus conpri sing: speed detecting neans for detecting a w nd

speedy and contr ol nﬁ@ﬁﬁ éeeh hNcbheteaseiwhAgr enkhemut NdnSpeRdedRt get d by
the w nd speed detecting neans is a first wind speed |evel or nore and | ess

than a second 2Qeatier speedetewedd, r efldcangoabropesperadisneedrof the car
to a predeterm ned speed to continue operation, and in the case where the
w nd speedl i s taeosértomydawlindespeeflféevebnoa ovredueetoast chgngbeofar to a
specific floor to establish an operation stop state. 25 Wth such a
construction, iwedbkerate ekeretadwbasedperdsvthaweprerwinfospetiohevel or
nore and Iess than a second w nd speed | evel has been detected, a a 6
decel eration op%h9t¢@%t¥@lcgpﬁréﬁl©ﬂtfOFnaVﬁiglﬁﬁnﬁeﬁlréﬁéréff@ﬁtcaﬁ Be
continued while the swinging of the car during a heavy wind is restrained.
I n addition, |nc%ﬁeu%%gehﬂﬁ%r@e%QEFﬁdtgﬁEedf%¥ ?H%mgééonafﬁﬁﬁd speed 5
| evel or nore h S, _been detected, the cgr etracted éﬁ ?? eC| ic floor
e

to establish an %E%?E%?%nagtﬁﬁpg?ﬁ l%ﬂ nﬁﬁﬂnan YBRtfhe car

due to eavy d is,avpjded assenger e nsured, -and t he
damage g%&the ca?g%an %%g%#%%%%tegrl AcCof FHﬁ EM?ourﬁﬁngé e2f of the

e ey e g s o sy senial g i 1
outside of a buiédf@ﬁra&@@daQQaéaEHéc??ﬂErE§5893free of an effect due
to a direct strike of lightning. By such a control
operation, the passenger's safety is ensured, and the
15 damage of the car can be prevented.

According to a second aspect of the present
invention, there is provided an elevator control
apparatus for use in an elevator for outside
observation in which a car is provided at the outside

20 of a building, the apparatus comprising:

lightning detecting means for detecting an
approach of lightning; and

control means for, in the case of remote
lightning, indicating a caution or warning according to

25 an access state of lightning detected by the lightning

detecting means to continue operation, and in the case

of proximal lightning, retracting the car to a specific



15 rainfall or snowfall detecting neans for detecting an anount of rainfal
or snowfall; and control neans for, in the case where an anount of rainfal
or snowfall equal to or greater than a first level is detected by the
rainfall or snowfall detecting 20 neans, carrying out a |anding operation
while a specific floor is defined as a reference floor, and in the case
where the anount of rainfall or snowfall re&aches an anount of snowfall or
rainfall equal to or greater than a second |l evel such that a pit portion is
25 imersed in water, retracting the car to the specific floor to establish

an operation stpg %§#a%§.ey¥£ l?$32a§ §BQ§£EHSEiQEopiQt%PS.Case wher e an

7 amount of rain snow a qual®™to or greater than a predeterm ned

anmount has been det egied, sAchaRdpAsOPRERLLAN ke EAEN L8deOitheyi bE a
specific floor is defined as a reference floor. In this nmanner, the car 5

can be DVEVenteﬁpﬁf@ﬂ@b?&ﬂglﬁéﬂﬁﬁﬁﬂgt@hi@hnﬁ§9|c&ﬁééethéegﬁééibﬁliﬂya
standby state. In addition, in the case where an anount of rainfall or

snowf al | reachesfas atghbhisgchttbhé Bapi bepariebactsedj noresedri hswat er
the car is retracted to a specific floor to establish 10 an operation stop
state. In5this nahnectedntaf fespeohfibefpodrpoot eshadlibshoamadperamiensi on
can be avoided during a heavy rainfall or snowfall. According to a fifth
aspect of the psesenstéabeent fonthihenannerpravildedcanserévatof control 15
apparatus for use in an elevator for outside observation in which a car is
provi ded at thelbdRERiRIorIalbElr| BRAgTarhésSappataeds EBAPPREFARICHEEL her

i nformation detecting peans for dete tiﬂg i nformati_on concerning a variety
of weat hers whi 8aL2BY| h2| GABUEEAS ¢2RE BRCapBFBEENO5f CRPgRRAI AED B%wi nd
speed, and an ampunt_ of .rainfall or snowfall; and control neans for
carrying out a BB%Y?%Eegperation for avoiding a direct effect on the car

due Lo aghanoe of veaLhcrhased an.g o LebL ol cveater lafog on 25

detecte y the wea ion g means. such a

construction, a; 9Q£Egbn9pEﬁ§£EOEsfBEo@YSEQiQH a1dy5est 855@?610” the car

i's executed baset 8 on information concerning a variety of weathers such
as approach of Lhghtathg. t¥kNds8PeRUan0E180aBBPURbrObE8ERRAlI | or snowfall.

Thus, safety operation service in accordance with a current weat her
environnent canchgebvpt o¥hdefl. which a car is provided at the outside
of a building, the apparatus comprising:
15 wind speed detecting means for detecting a wind
speed; and
control means for, in the case where the wind
speed detected by the wind speed detecting means is a
first wind speed level or more and less than a second
20 wind speed level, reducing an operation speed of the
car to a predetermined speed to continue operation, and
in the case where the wind speed is the second wind
speed level or more, retracting the car to a specific
floor to establish an operation stop state.
25 With such a construction, in the case where a wind
speed of a first wind speed level or more and less than

a second wind speed level has been detected, a



Brief Description of Drawings FIG 1 is a diagram show ng a construction of
*an elevator for outside observation to which an el evator control apparatus
of the present invention is applied; 10 FIG 2 is a diagramillustrating a
refuge floor of a car provided at the el evator for outside observation;

FIG 3 is a flowchart showing Iightning control operation processing of an
el evator control apparatus according to a &irst enbodi nent of the present
15 invention; FIG 4 is a flow chart showi ng heavy wi nd control operation
processing of an elevator control apparatus according to a second

enbodi ent of tfe. by gREpl ok NYEDLLPRon 20 FLG: eliSoie T ovncharl abpubno
m?a?? yIg a ? ﬁ%vétor

rainfall or sno quan con rol operation procéssing of "an e

cont r ol apparatéﬁe@gs%ﬂlegntﬁe cbRELHugabAdt TENEy O slihEq PhESER! chavent i on;

and FIG 6 shows construction of a priority table of evat or

control apparat@§ra§§9£g@ng headyf QuAlhigmbedt pEheQl thR BEGEENbLn, in
i nventi on. 9 Best Mode for Carrying Qut the Invention Hereinafter,

preferred enbodithentssef whBeepaesens Bﬁ&éﬂtb@nth|Eeb@ndeﬁiﬁdbéﬂeéﬁth
reference to the acconpanyi ng draw ngs.
5 level or more has been detected, the car is retracted
to a specific floor to establish an operation stop
state. In this manner, an effect on the car due to a
heavy wind is avoided, the passenger's safety is
ensured, and the damage of the car can be prevented.
10 According to a fourth aspect of the present
invention, there is provided an elevator control
apparatus for use in an elevator for outside
observation in which a car is provided at the outside
of a building, the apparatus comprising:
15 rainfall or snowfall detecting means for detecting
an amount of rainfall or snowfall; and
control means for, in the case where an amount of
rainfall or snowfall equal to or greater than a first
level is detected by the rainfall or snowfall detecting
20 means, carrying out a landing operation while a
specific floor is defined as a reference floor, and in
the case where the amount of rainfall or snowfall
reaches an amount of snowfall or rainfall equal to or
greater than a second level such that a pit portion is
25 immersed in water, retracting the car to the specific

floor to establish an operation stop state.

With such a construction, in the case where an



5 (First Enbodinent) FIG 1 is a diagram show ng a construction of an
“elevator for outside observation to which an el evator control apparatus of
the present invention is applied. In the figure, reference nuneral 1
denotes a car; 2 10 denotes a hoisting machine; 3 denotes a main rope; 4
denotes a bal ancing weight; 5 denotes a car control device; 6 denotes a

di splay device in a car; and 7 denotes an announcing device in a car. In
such an el evator for outside observation, the 15 car 1 is provided at the
outside of a building. The car 1 is elevated fromthe top floor to the

bottom fl oor Ofarﬁ&?ntpuéfdfélzgnfzjiﬂl agddi L ORra Bl SPEGAT Eof&POgreétéPethgﬁdl ng

floors is prepared as a refuge floor 8. This refuge fl oor I's provided at

the top floor, aspfishomminddFhfoure HhOE BX8APEStedbES, I &f UgRaihgor 8 is
covered from the out side, and exists as a service floor capable of avoiding

a direct strikeooérdtobhiniagcofribe bhkewhteeea gpeelevat eropnisol
apparatus 11 is 25 installed together with a hoisting machine 2 in a

machi ne room 10d&hisddi &8s ps ove fedente pfaserhi gher thbhamnméberet ppthéoosarof the
bui l di ng. This el evator control 10 apparatus 11 conprises a CPU (nain

m cr oconput er deamcled diddvembednPuomanedivat pypodedi te tdinfahd whpieority
table 112. The CPU 110 is provided to control the entire 5 elevator. This
CPU 110 reads obtieacp¥offamh 2hekebgbexstateng predddeinPhediprblessing in
accordance with procedures described in the program For exanple, when a
call froma | ang®%g F1roB? %%cﬁ?%UHFh%fC?%FQE@lHrP§e§n?HEa%%lE??ﬁéeﬁaéﬂlne 2

via an inverter (nmotor drjver 10 dey L eg and poves the.car % to a fl oor
from whi ch such® O%%F|SBEEUFEa a pl r 1on 1s 1lmmersed in water,

the car is retracted to a specific floor to establish
10 an operation stop state. In this manner, an affect on
the pit portion due to water immersion can be avoided
during a heavy rainfall or snowfall.
According to a fifth aspect of the present
invention, there is provided an elevator control
15 apparatus for use in an elevator for outside
observation in which a car is provided at the outside
of a building, the apparatus comprising:
weather information detecting means for detecting
information concerning a variety of weathers which
20 include at least an approach of lightning, a wind
speed, and an amount of rainfall or snowfall; and
control means for carrying out a control operation
for avoiding a direct effect on the car due to a change
of weather based on a variety of weather information
25 detected by the weather information detecting means.
With such a construction, a control operation for

avoiding a direct effect on the car is executed based



The i nput and out put device 111 carries out input and output processing of
a variety of signals. A variety of devices including a display device 14 of
a 15 nonitor room 13 are connected to the input and output device 111. In
addition, a weather information detecting device 15, an earthquake sensor
16, and a fire sensor 17 are connected to the input and output device 111.
20 The priority table 112 is a table in whBch the priorities of respective
control operations are specified. A detailed description of the priority
table 112 will be given later with reference to FIG 6. The weat her

I nformation det@ﬁtiﬁﬁbfﬁﬁﬁfgn1§ohée§n§§gdgvb§91é9§ g8t RELENgr8 ¥hehhes

condi tion. The weat ormat1 on deteCting device 15 conprises a
l'ightning deteci@srdodn &f NEAYYLM RY, doiLEt Oped@P. oANEn dakalRtabE 11 or
snowf al | detector 15c. The |lightning detector 15a includes a |ightning
sensor, for exanplefaVWesrtdhswtaght niniguspt estoty 15gedet e6hSsanpvappr oach
of lightning, the detector outputs 5 a lightning caution |level signal Sl or
a |lightning warimngctevéinse gnath 2 tortéet ehexther ennirohmappacahusell
according to an approach distance of the lightning at that tinme. The heavy
wi nd det éet or 1Btovidédides a wi nd speed neter, for exanple. Wien the 10
heavy wi nd detector 15b detects a wind speed in the vicinity of elevation
of the car 1, the detector oBtrpafsDestiivtihvaey Wradinegel signal S3 or a
second heavy wind level signal S4 to the elevator control apparatus 11
according to the mnnHIgpeédlﬁe@eﬂla?ﬁémléhPHFﬁgaPIC6P5§ﬁHﬁFéPP 8ét 8Bt or 15c

i ncl udes a rainf or spnowfal | antjt now
Changed i at o et LVBEETeRSE %vt%l %a9%?¥rgﬂ%l?ﬂeﬁ R e TRk al 1 i
converted into an E nt of r The rainf,all or

20 snouf al | oper S2F BNt qEPRRToF 158 | By JEsgsglmueeten,  Treppaintal | of
| evel signal S5 to thecel svaLor gontrol, APRALELUSIRL LN:LBAGEAsEoHbere the

det ect or” has detected an anbun rain equ 0 Or greater

than a first 'ege&ar'ﬁr@GEaéaogt the éﬁéG£€b£ £9r0bus8ouk abbsdelgei 8h; 15¢

outputs a water immersion [evel signal S6 to the elevator control apparatus

11 in the case whererthe detigchor1BascHgtectREwaAgam®yAtn@hg cdAtkainf al
or snowfall equal to or greater than the first level Such that a pit

portion 9 showopar&tonZprscespengedri anwalevatbn adfttbdnappheaeast hquake
sensor 16 senses an 5 earthquake which occurs in the periphery of the
bui I di ng, and ocatpotdimg etar&hfjinke smehsdigestgoéil the phesehevat or control
apparatus 11. The fire sensor 17 senses a fire in the building, and outputs
a fire skhsing snhygeation;the el evator control apparatus 11. 10 In such a
construction, in accordance with the first epbodi ment, the present
invention is featureflfy Ge%écﬁlﬁéodncaéﬁFoééﬁwéPglP@ﬁﬁﬁlwdnGsFﬁﬁtFﬁé

| i ght ni ng det ect or 15a EYOVIded at th% weat nfornagloT det ect | ng devi ce
15, thereby carPyPHQLEOl BEGEREPORS OF an elevator control dppdratu

according to a second embodiment of the present
invention;

20 FIG. 5 is a flow chart showing rainfall or
snowfall quantity control operation processing of an
elevator control apparatus according to a third
embodiment of the present invention; and

FIG. 6 shows a construction of a priority table of

25 an elevator control apparatus according to a fourth

embodiment of the present invention.



15 operation at two stages consisting of a renote |ightning stage and a
proxi mal |ightning stage. The renote |ightning used here denotes |ightning
such that a thunder cloud takes place in the range of 15 kmto 30 km and
approaches the vicinity within the range of 20 30 mnutes to 60 m nutes.
The proximal |ightning used here denotes |ightning such that a thunder
cloud takes place in a very close distanced and a |ightning strike can
occur within the range of 10 mnutes to 20 minutes. FIG 3 is a flow chart
showi ng Iightning control 25 operation processing of the elevator control

apparatus 11 in accord%%gﬁ‘Mé&Etfg%fdif?yﬁﬂ?%ﬂﬂ“%ﬁe‘ﬁn&éﬁ? £sent

i nventi on. 13 Wiile in elevator operation, an approac a t hunder

cloud is detected byHébslﬁasbéPIn?rgééﬁféareéééd@ﬁeﬁtgeefa&hghgr@@éhher
i nformation detecting device weat her i nformation detecting device

15 outputs 5 a sheaRtidNALEL 1B ddsAPPHOACHi Oh +épbtahbs tO the el evator
control apparatus 11 via the input and output device 111 (step All). In
more detail, thecdédmipaieyisdodtaacsgss range and the nmagnetic field strength
in air are set at the lightning detector 15a. The weather 10 information
det ecti ng devi céeFilbs conpacésmemt act ual |y detected value with the set val ue,
and determ nes whether a current lightning state is renote |ightning or
proxi mal |ightning. FhAGthé tase diageawt ehpwyhonkngonsheudéiest Phigatevice
outputs the lightning 15 caution |level signal S1. In the case_of proxina

li ghtning, the @%@%%?@ﬁgfﬂév@%ﬁsb@@p®?§e¥ﬁ@t¥P@h¥ﬁ|W@lﬁbrﬁﬂnglﬁﬁﬁgPrsigna
S2. Here, when the lightning caution | evel signal S1 has been in utted
("No" of step Aﬂ%ﬁtrQEea%@%Q%F%ﬁ 29 EBﬁtPB?S%BEa%%YﬁgtiqndF§pP89 1gd.

| i ght ni ng cauti n e di spl ay_device 14 insta t he nonit room 13
ang |nd|gates agﬂaF?? %%EQEr %FeEQQS?C%uﬂ%§§L L §§n? ﬁl?eﬁafétgp A13) .

in 25 ophrati or eBREFEI S GARCH UG ”g%hirgﬁ%i)% AR
| Lgntning cauti Bubeue! o i sl ShErfgCyLOoRE, 35 LEABLALNG £oBt Loheoper allon

1". 14 On the ot ning warning level signal S2 has

been inputted fgomtde é'&@ﬁ@t@g Qe&§§ﬁ9£yléév§€etbﬁ gl e¥at ogngont rol
apparatus 11 ("Yes" of step Al2), there is a possibility that a 5 | i ght ni ng

strike occurs idehbee¥i ghnbhio@hcihg BEVidengn hncsdch a case, the el evator
control apparatus 11 notifies to one or nore passengers in the car 1 that

an operation is stoppadsdur &a aheappveacbrobuksgbienbbgelyatisong the

di spl ay device 6 or 10 announcing device 7 and the |like, and pronpts the
passengers to uohpall i{sepravidsdept AlHy. oStbsdqueht bybuthdirfevalbe control
apparatus 11 checks the running state of the car 1 (step Al5). Then, when
the car 1 stopsCthb"léfe%@é@t¢d5ﬁr0mh§hélévatﬁioééntPOEhQSbabbgmatus 11

determ nes whether or not the car stops_at a | anding floor at which there
is the | owest pbsePhiPFtyherPaidiivgt SFFI @delPPgthFHEClﬁéﬁef}ooét a

refuge 11000 8 (3t eRoALEy: Mo 102,000 1 8L0PEa% 5! Bo-LELYEoe18Pr 68 (1"

This refuge floor 8 is provided at the top floor, as

20 shown in FIG. 2, for example. This refuge floor 8 is
covered from the outside, and exists as a service floor
capable of avoiding a direct strike of lightning or the
like.

Here, an elevator control apparatus 11 is
25 installed together with a hoisting machine 2 in a

machine room 10 which is provided in place higher than

the top floor of the building. This elevator control



20 control apparatus 11 stops operation at the refuge floor 8 and enters a
standby state (step Al18). In addition, when the car 1 stops at a floor

ot her than the refuge floor 8 ("Yes" of step Al6), the el evator control
apparatus 11 cancels the destination 25 call, causes the car 1 to nove to
the refuge floor 8 which is safe, and enters a standby state (step Al19). At
this time, there is a possibility that onelmr nore 15 passengers are
still loaded in the car 1. Thus, the elevator control apparatus notifies
that the elevator's service is stopped by using the display device 6,

announci ng devi t I - r t - to unl oad
the car. In add%??%ﬁ?ggﬁegft%%ﬁﬁg% %gig ?gﬁnﬁﬁébﬁ"@égféggﬂggé%rA15), t he

el evator control.apparaiys, 1dndetshi 9§ vhebherqayineriihe gag 4 is
running in the direction of the refuge floor 8 (step Al7). Wen the car 1
is 10 running ipribeidiresbioniod the refuge floor 8 ("Yes" of step Al7),
the el evator control apparatus 11 cancels a call froma floor which is
present fromthe currratcbtoonot ost peokehivgetdl eentBolandecauseset he car 1
to nove to the refuge floor 8. At this time, there is a 15 possibility that
one or no¥e passkagetsrareTsisl| CPUoatledreadsheutas fhrodhasm, therebgvat or
control apparatus notifies the passengers loaded in the car 1 that an
operation i s steppedting proedatappinadhpobcesghhai hy bygcasdagcehwidhspl ay
devi ce 6, announcing 20 device 7 and the |like, and pronpts the passengers
to unl oad the cRFOCTHBRestdesebhbedl iApphraPtsdEpBsesFPhecdabPlef vheNcar 1

and stops an operation_after a predeterm ned period of tinme has el apsed
(step A21). In adeftiohroMndnlehdiedr £4oPE PGRHFAg £EBRar8Yal28 dFi&eeion

opposite to the_refuge floor 8 (" No" _of step AlY t he el evatqr,control
apparatus 11 opEh§ P%ﬁsgb%? ﬁ??é?n?aﬁdVﬁﬁ ﬁg énV%FE?rtéWSg?rf356V?rnotifies
t he 16, passengers | paded in.the car that an_operation i.s stopped due to
an appr obih of TEGIER! ny? by=0di RS ERethrsnihy LBt fePao88 hoaRc PO Hevi ceo. 7
and the like, apd.pronpt ltggcg?ﬁsengers to unload the car. Thereafter, 5
the control devicé cancel's a call, and carries out an operation for

returning to the refygg fhpat &ngAbliepukangdivigeat 15hearehidgeoikogh8t the
door closes after a predeterm ned period of time, and an operation’is

stopped (step A20).odBplbepeot&saingsskbhl vhyitbgt oBNEighalBr e passengers
are still loaded in the |oading case 1 during such a returning operation.
The el evator conarbpétappérdeuscast ihceadihg padsepfeysdeoadedlunofhe car 1
again that an operation is stopped due to an approach of lightning 15 by
usi ng thebdi splagniieorcecén aBnauaccogndetedetd dhd thpuki ked andppkonpts
the passengers to unload the car. After landing at the refuge floor 8 and
door opening, t@evdeerlsél.théncaddisienesadwvaptberaipfegwaéinained period of
time, and an operation is stopped. Such a 20 control operation carried out
F8 lef efPeBatbhdyake" FPRRPAI h§’ cBREY 8l

at a lightning SBFRFR§NFeder?
operation 2. fire sensor 17 are connected to the input and output
device 111.

20 The priority table 112 is a table in which the
priorities of respective control operations are
specified. A detailed description of the priority
table 112 will be given later with reference to FIG. 6.

The weather information detecting device 15 is a

25 device for detecting a whether condition. The weather

information detecting device 15 comprises a lightning

detector 15a, a heavy wind detector 15b, and a rainfall



The state of lightning is nonitored by this "lightning control operation 2"
while the car 1 is 25 standby at the refuge floor 8. For exanple, after a

t hunder cloud is far away or the like, when the |ightning warning |evel
signal S2 or |ightning caution 17 level signal Sl is released ("Yes" of
step A23), if nothing is sensed again within a predeterm ned period of tinme
("No" of step A23), a normal operation is restored (step A24). 5 As

descri bed above, in the elevator for outside observation, when an approach
of lightning is detected, if there is no possibility of a |ightning strike

in the vicinity, fsﬂ@ﬁf?ﬂi'&é?@c?ﬁg gg&y a thunder cloud is approaching
, e

(when renote |ightning occurs el evator control apparatus notifies

~a person invol ved intgper akheni AYNLEPL-LErt NEaf a6L1ARd Péoﬂﬁpﬁtﬂﬁﬁbto take
care of it. On the other hand, en there is a p055|b|F|ty of a |1 ghtning
strike in the viehsbty obrtégamplédi nghéMhenipr DXyRBhi hh0AEDEBELOCEYES) ,
the 15 el evator control apparatus causes the car exposed to the outside
to nove to the detegesfiwoapBroecki 0f BSghatchisegyi tkefopettatr whtphtshere
is the owest possibility of a direct strike of lightning. In this manner,
t he passenger' sashightynitag bauehswrkevelrsingnah 20 appaodtyhdhiihgght ni ng
and the danmage of equi pnent due to a lightning strike can be prevented.
(Second Enbodi neat)ingwlievelesbia bnbddioebhe oélehatpresentrohvention will
be described here. 25 In the second enbodinment, in the construction of FIG
1 described preapRRBR{usthe perecr@ding nbenth opppsoseat di ebdangedefetheng a
w nd speed using, the wind speed 18 detector 15b provided at the weat her
i nf or mati on detg£??E@lH%V?Eetﬁ%F tHee ebyTRAr RGPy WikdadebAEESF bpkration

t t t di to th | f.w nd d. FIG 4 _sh
grocggs?nggg;efgﬁg%%égﬁe?g%+?85¥§$%§ ﬁeF%ég Fsgﬁg§ﬂﬁPieshoWﬁﬁ§mﬁﬁgvy wi nd

control erati ro i vator _contrql_apparatus_11 in
accordaﬁ@g mﬁtHQQ%QY§g%%§dg%%%%%$ﬁeﬁ%§o$e€%%€%r%s@ﬁ?gigegﬁ?iﬁﬁ.%vﬁiIe in
el evat or oper at{ pn; kN LN kh 0.yj.c{ ni o] ion of the
car 1 is detect%%gﬁ§I?§e&5ﬁ%%é€§§go d%%eg?%rc%gbibr%%?dé%gégyﬁﬁe weat her

information deteetpigs deVELRs A&t ¢PwBId) 1e 78 ¥ o, $P88d el egtednly the
wi nd speed detecting device 15 is less than A (m's) ("No" of step B12), the

el evator 15 corisgby appad al ssells C@fisl €$40td BhE8O& T&Ta OPEr 8bhERoAL a rated
speed (mmn) (step B13). The rated speed "a" is 360 mmn, for exanple.

Here, when t he appalrspesdl A {4otsiding nbs ethaswbeénspesé@cledeby theew nd
speed detector 15b ("Yes" of step 20 B12), the weather information

det ect i ngp devi ceaiiBf alt pour ssmohbaly debecder etbeninslgdas &orahefalévat or
control apparatus 11 via the input and output device 111. In this case,
several stages ®f Wit nduaetieyihgteevefarcananeleet Hyovhéswi nd speed

detector 25 15b. In the, present enbodi nent, two stages of heavy w nd
det ecting | evel PRt EWERC SRV PPl PsheetaTs)aBd PR adl | ess

than B (m's) ( g%buﬁ% g%egnowfall is converted into an amount of

rainfall by means of a heater. The rainfall or

20 snowfall operation detector 15c¢ outputs a snowfall or
rainfall operation level signal S5 to the elevator
control apparatus 11 in the case where the detector has
detected an amount of snowfall or rainfall equal to or
greater than a first level. 1In addition, the rainfall

25 or snowfall detector 15c¢ outputs a water immersion
level signal S6 to the elevator éontrol apparatus 11 in

the case where the detector has detected an amount of



19 B14), the weather information detecting device 15 outputs a first heavy
wind | evel signal S3 to the elevator control apparatus 11. Wen the w nd
speed is B (nfs) ("Yes" of step Bl4), the weather information 5 detecting
device 15 outputs a second heavy wind | evel signal S4 to the el evator
control apparatus 11. Specifically, the wind speed Ais 15 m's, and the

wi nd speed Bis 20 mis. Wen the first heawy wnd level signal S3 is 10
inputted to the elevator control apparatus 11, the el evator control
apparatus 11 reduces a rated speed "a" (mmn) to a predeterm ned speed b

mmn), d | I t 5 "y ] 2 h
A e L A e L A S T o

case, when the {iysi beayVeibdal syelpstonsh $3shoufcincked, bfithe car 1
stops, operation 1s started by changing the current speed to the above

speed "b" at a ijmE-NE@NiPPRLBEEFON IS carries out in response to the next
call. In 20 addition, when the first heavy wind | evel signal S3 is
detected, in the casenvwhedetibr, cehelehsthygiakBgsehBercas BUASedpaho the
current target floor while maintaining the rated speed "a" before inputting
t he first5 heavyear tidghekel wisi gnabc&3rs Thenthafperiphergaof2bhéas reaches
the target floor, operation is carried out by changing the current speed to
the speed "b" vbhehladihngafaed eutesponse carthduakstseabingssihwdel Soch a

20 control operation carried out at the first heavy wind |level is referred
to as a "heavy Whadeteveter opeirlomPRaratwsalditi bhe AirerseReowi hd speed
B or nore is 5 sensed by _the w nd speed.detector 15b, when the second heavy
wind | evel signd®neRsia fhpaitiRdte® ?%élQF%gat%?dc%H?PBFsaﬁngéﬁus 11, the

el evator control apparatus 11 causes the car 1 to noye to th re£ ge floor
5 serving as a SEATVRGSFRBF" LGNERS ShCURTRE(CORE 0D PRROYARRAGLLO i s the
| east siﬁgnficanp (;&gp Blg)a.lg t@}a ase, $hen th% s%con%igﬁa¥¥ wi nd

| evel signal $4 is |npu§P8 3 Pﬁe car 1 s fandsd g? the"s&rvi-¢€ 11 oor,
the el evator COPEth 8Rb54 Ah tn0£h§gﬁfeégﬁt59§§§H955@ EQaEeEEErSHG%QtOV'S

service is stopped by nmeans of fthe dr splay” devi ce announci ng vice 7

and the like, angd:Eavses LheaSPfodchOofOYEGhOntiNG heingethboot qReAlLgr the
car door has been opened for a predeterm ned period of "tine. N%reover,

there is a possibtéttyrthas pheviQepascenner seatRest ihkFolmadedni n the car 1
even while the car 1 noves to the refuge floor 8. Then, after |anding and
door openi ng atdéhectehagéetioerl15f hehetebat carepnhgobuappacahtsonotifies
that the elevator's service is stopped by the display device 6, announcing
devi ce 7125 andopérati&e.a®fteor pragpsi ognshetpagsehnger remotal oad the car,
the door is closed after a predetermned period of tinme, and an operation
is stopped (stepi@ihing shagacand eohresimapet aohbniedr stadeout The t he

second heavy wind level (is referred to as a "heavy_w nd control ogeration
o remote lightning used here denotes” lightning such that

a thunder cloud takes place in the range of 15 km to

30 km, and approaches the vicinity within the range of
20 30 minutes to 60 minutes. The proximal lightning used

here denotes lightning such that a thunder cloud takes

place in a very close distance, and a lightning strike

can occur within the range of 10 minutes to 20 minutes.

FIG. 3 is a flow chart showing lightning control

25 operation processing of the elevator control apparatus

11 in accordance with the first embodiment of the

present invention.



Even if an operation is stopped by the "heavy wind 5 control operation 2",
the el evator control apparatus 11 nonitors a signal fromthe heavy w nd
detector 15b (step B18). Then, after the wind speed is reduced to be |ess
than B wthin a predeterm ned period of tinme (for exanple, 10 mnutes), if
the second heavy wind 10 level signal S4 is released ("No" of step B19),
the el evator control apparatus 11 restartsizan operation of the car 1 at a
speed "b" fromthe refuge floor 8 (step B20). In this case, if the w nd
speed is continued to be A or nore and |less than B ("No" of steps B21 to 15
B22), an operation e i RS I d [ he -ot her
hand, when the mﬁnda@%égg ?g gg%g?t?% %ﬁggégg?gf ?Ea%585?9$§§950§fs%ep

B22), processi nghikyeFts14@athe sLep-BI8 iy vhichi gReR ety ofefottseaghing 20
the refuge floor 8 is carried out again as the "heavy w nd control

operation 2". Igragtddd odt tie tiieaehoyeistepndRiloni fetbet Mhyddispeed A or
nore is not detected within a predeterm ned period of tinme, a nornal

operation at thesy atled weeeter alnfortigsion edef st €pn@S5dB28te . 1 Bsodesat s bed
above, in the elevator for outside observation, in the case where a heavy
wi nd | eveél equad si@2al oimdigaemheran happrogehtaf nl sghtrvahyetoabheperati on
is continued by reducing a speed | ower than normal, whereby the sw ngi ng of
t he runni ng carellevatoestominet spp2hatus hkl pasaehiger inpes aod $etputineasy.
In 5 addition, there is a possibility that the car 1 exposed to the outside
or the rope 3, ®VieRi hhl wesgt® Alhhd the Poke @?Eaé%ungh%thUH@QVy wi nd,
and breakage occurs due to the rope bei ng caught in_other equignent. In the

p L,
case where the SN sPeees T Ievard nryhePadhaht 20t t edapbientieRvy™wi nd
| evel has been detected, the _ele

| h
nDVﬁ to the éef%b% #1907° %Er :%g géhggfééﬁgfgggféggrga;ﬁg ggaﬁegFﬁgétldLg
t t '
safety o be efntfi EREh SRR v 1P akaoeoBRERE s 4ThaBDRRRITS can be
prevehes’ (g st guud e, .40 epiod e, ghcsbecnpeoen

invention wll e descri ere. iment, 1'n the

construction of il el deseribed PI&H&QPﬁ%ystQB@ psesenbt&NYeghi ANk S
featured by detecting an anount of rainfall or snowfall using the rainfal

or snowfall deteet®rodbsaprovyreding. t henvweréhessénber Fehooa detecting
device 15, thereby 25 carrying out a control operation according to the
anmount of rai nfaldhonisgpowtiad | deté&xihg siewsca pubpessi higeopbghtnbdng
t her eof . 23 FIG 5 is a flow chart showing rainfall or snowfall quantity
control Iperatioxupitosessvay oiognaalefbvat bn thatcabecappapacrimdl in
accordance with the third enbodi nent of the present invention. .
lightning, the detecting device outputs the lightning
warning level signal S2.
Here, when the lightning caution level signal S1
has been inputted ("No" of step Al2), the elevator
20 control apparatus 11 displays a lightning caution on
the display device 14 installed in the monitor room 13
and indicates a warning buzzer or a voice message as
required (step Al3). In this manner, an approach of
lightning is notified to an person involved in
25 operation control. Such a control operation carried

out at the lightning caution level is referred to as a

"lightning control operation 1".



5 Wiile the elevator's operation is under its way, an amount of rainfall or
snowfall is detected by the rainfall or snowfall detector 15c provided at
the weather information detecting device 15 (step Cl1). The above rainfal
or snowfall detector 15c includes a 10 rainfall or snowfall neter for

measuring an amount of rainfall or snowfall, for exanple. Snow is changed
to water by neans of a heater, and then, am anount of snowfall is converted
into an anount of rainfall. Wen an anmnount of rainfall or snowfall is

detected 15 to be equal to or greater than a predeternined first level (for

exanple, 10 mmh) ("x¥ s 8§%ron1%éa @hgﬁapﬁglh aggpﬁaék 98 ration

| evel signal S5 is ou erain or 15c.
The el evator 0011&{;91 paa el s %&s'l@@é’ﬁslﬁﬁh‘?téé' @%@ﬂnl k8 95@99%3"
operation | evel S|gna V|a the input and output device 11 t her eby
changi ng the CU&é@@&t@PeIQé!@B tRé Oe Bt a8t NgoRPLE Bt hPPat OB fandi ng
operation) in which t "service floor" where 25 snowfa is the | east

reference floor (fséep carsted AUR) acthedeéngshe petufgpeiiliogrtBageaving as a
an effect due to rainfall or significant, is defined as a Cl12). Such a

| andi ng dper at i bglatmangpustrbkeracotas| iortsaowiaihity24fi sheeferred to as
a "rainfall or snowfall control operation". In this "rainfall or snowfal
control operatilntldihg.cainlsushnadeaseanthy alevagorefageréloor 8. Wen 5
a call froma car or a |anding floor occurs, operation is carried out as
usual in respongePabatughlh @gtlflaﬁdt@h@n@a©rl@Oﬁﬁdﬁa§§aﬂaﬁysagalﬁhﬁt t he
refuge floor 8 after the operation. If no call froma car or a | anding
floor occurs, tR@rchrt ﬁanaﬂaﬂEe§?EhEByl§tSFﬁEPEQ feeufe PRoBPPBO&Shi s, and

is prevented fro geln osed to rajnfall i gdltlon even while in

"rainfall or sn%g} %gth g gyoﬂﬁ?ﬂgltﬁe di iR A¥nfE8FFRig®oPTan amount of
fall ly t t |

snouf al 1-8et et ariquatEgf b bRbe s KpACERLCEREY | o BFRBCEPEERT o ¢ han

the above f'rSt%£§¥8#g%g§ Pgeﬂn9§5§ kbg 8?9'”s%%%1§?4?the§gﬁéégﬂkﬂﬁﬁ Per'Od

of time (for exanple m nut es step tor ¢ ntro

apparatus 11 extgpds1tbgto EabBB€£6129p95r§BQ§ﬁ§h|cHQEkEO&hepﬁﬁﬁhhHB On
t he ot her hand, even after the predeterm ned period of tine has el apsed if

t he anount of r@tﬂfé'bf®ﬁﬂé'ch@ or (geept RIS hanthbg, fivheh tR¥ekaksinot
detected ("Yes" of step Cl3), a nornal operation is restored (step Cl4). 25

In addition, afseopa l[BNge afogbepohlba| nthe shewabas tahkesl when the
amount of rainfall or snowfall reaches a second | evel or nore such that a
pit portlon apparatus 11 determines whether or not the car stops at

a landing floor at which there is the lowest

possibility of a direct strike of lightning, namely, at

a refuge floor 8 (step Al6). When the car 1 stops at

the refuge floor 8 ("No" of step Al6), the elevator

20 control apparatus 11 stops operation at the refuge

floor 8 and enters a standby state (step AlSB).

In addition, when the car 1 stops at a floor other
than the refuge floor 8 ("Yes" of step Al6), the
elevator control apparatus 11 cancels the destination

25 call, causes the car 1 to move to the refuge floor 8

which is safe, and enters a standby state (step Al9).

At this time, there is a possibility that one or more



25 9 is imersed in water ("Yes" of step Cl5), a water imrersion |evel
‘signal S6 is outputted fromthe rainfall or snowfall detector 15c to the

el evator control apparatus 11. In this manner, the elevator 5 control
apparatus 11 controls the car to unload the passengers at the nearest

floor, retract to the refuge floor 8, and then, enter the operation stop
state (step Cl6) . As described above, in the el evator for outside 10
observati on, when an anmount of rainfall equal to or greater than a
predeterm ned anmount is detected, operation is carried out while the refuge

fl is defi | f. | | andi
floor does not Becoeiofrt eB PETHhaB0anshabl SReaeaFnl: refBhert s "6 ao”
|, Wher eby { heg gap. 1o£apoRer BT SYEDLEdLLL O PetRg oKRgELtaLoc g aLaL s |1

addi ti on, when an anount of rain reaches such an anount that t

portion can be Logppl{sed;sns¥ebsed bheuRangerder 8i8peaynkagded ¢and the car
lisretracted to 20 the refuge floor 8, whereby the passenger's safety is

ensured, and thgnflaiRgengf dequbenenhnduehto1 WREST ahANBESHBRsC@RDE
prevented. (Fourth Enbodinent) Now, a fourth enbodi nent of the present
inventions25 w phsbendessrtbednbesed. the the.above described first to third
enbodi nents, descriptions have been given with respect to control 26
operati on when each ®h tHdikight nvhgndéhecter 15as wundisgeddYeéet'eotfor 15b,
and rainfall or snowfall detector 15c provided at the weather infornmation
det ecting devi cetes RsSusetheBplavhhgrt nessrdét apparstusaliodstesnings s
possible to carry out a control operation adapted to a current weather

envi ronment . Fu¥BRERer08oRPFoLheper At LohScERNBENFalRi EBCodirpgtion of

additional ly providing t he eart hguake sensgr 16 gnd the fire_sensor 17
install ed for atPSirpB5SBIBt hEPOFhan (RESPNEL 7! or eBRSE. tB8 FATt helfol | owing, a

e P R M S B Ry
carthauake or T gestaReATS! | OBy BYcslav oo Lol ol ag delecter s i n

the weat her i”erHEEEO@rQﬁt§CEEBSBS§M%EE 13 p2Bdean ??BRhEHékEu§%@ﬁQT 20

and the fire sensor 17. As descri ove, as control operations using the
lightning deteckprot5ao tHEr ec@i§ceXeBBki Bl edna 2QuskkghhBi parcontpol
operation 1" (in which an operation is continued after a |lightning caution
has been notififdveota preseBfugeokEYedri B.opatathaB €afik; Olkheaadis a
"lightning control operation 2" (in which an operation is stopped after the
car 1 has5been pessabtiedt25thatt heer etugertl pass8hgekns addi sicanal as control
operations using the wi nd speed detector 15b, there are exenplified a
"heavy wi nd conteafiedpénathencat Lin ThR3, whhehearveperatpoiiriord conti nued

after deceleration) and a "heavy wi nd control operation 2" gin whi ch an
operation is stdppedahpPseprothéiear thennaspergerst Faeded i8 the Fafude fl oor

8). Moreover, control operations .
) that an gperat?on is stopped due to an approach of

lightning by using the display device 6, announcing
20 device 7 and the like, and prompts the passengers to
unload the car. Then, the control apparatus closes the
door of the car 1 and stops an operation after a
predetermined period of time has elapsed (step A2l).
In addition, when the car 1 is running toward a
25 direction opposite to the refuge floor 8 ("No" of step
Al7), the elevator control apparatus 11 opens the door

after landing at a first target floor, notifies the



5 using the rainfall or snowfall detector 15c, there is exenplified a
“"rainfall or snowfall control operation” (in which a home | andi ng operation
is carried out while the refuge floor is defined as a reference floor).
Apart fromthese control operations concerning a 10 variety of weathers,
there are exenplified an "earthquake control operation” using the
eart hquake sensor 20 and a "fire control opgration” using the fire sensor
17. The priorities of these control operations are stored in the priority
table 112. FIG 6 shows an 15 exanple thereof. FIG 6 shows a construction

of 2 priority tablecddzof)304gheval o cont ol cABPRLAt US| Braggor dance

with the fourt e presen I nvent i on Frorities are

pr edet er m ned IQt&éﬂg?.gﬁttbg 20 2 ﬁgg%ggﬁagf f?ﬁﬁ%ﬂ&ngpﬁgaEEQH ,thbire

control operation” nrng con operatio vy W Ad cont ro
operation 2" a@ﬂspiéyna@$lc9resngmﬁéuhcﬁﬂata@bleeevaghentheTm@kelIghaenlng
contr ol operatlon 1" and "heavy w nd control operation 1" are control 25
operations in whiéehptoetRei pastibRgeeanNpOt uhBoagastpaedar Wt theespeetrt o
these two control operations, information indicating whether or not they
can be 28 exethtedoatrbdhedsaieetcarcéds theadbpvendootrsliespensat aans
having their priorities is added. In the figure, "O' denotes that

si mul t aneous exepetabhonsfenabébdrnand tX'tdenoeésgehliosikntlt anébas
execution 5 is disabled. In the thus constructed priority table 112, if an
ear t hquake occul@ndih@ atghket refigei fyops givéhetﬁ@oreal@hqaakéte@n@rol
operation”. In the "earthquake control operation”, use of an elevator is

i nhibited if 1opéﬁd%5?¥%hﬂﬁﬂepééé9¢so@tﬁé@e sangianc@pPpsahiencaficel ed). In
addi ti on, emsrgenc%]P éo? on thg gp stop at the nearest floor or the like
is carried out PhoBPEer (PbRn&GPE" t he safety of one or nore passengers

| oaded h d h | .d d.b h
car t hquak® sensor %o?ﬁéﬁésé%ﬁath%sﬁPﬁil%y.Egagoﬁp%iproﬁéﬁéi§8ﬁ$%né%r% )

executed. In the ofLre) ¢opLLg d RE ﬁéoﬂoad E'ie §1ﬁ8t§8§ﬁd by the

fire sensor 17, an operatlon or urnlng o oor e nost

suitable to eV&EHé&kHFn g@fageaﬁrs tg@dﬁﬁeGQtBPG 8R:£81 dob3rsansied out.
ope

The "lightning contro ation eavy mnn contro peration 2"

are operations fgtj fp¥ENghtNgas8Endets 1H8qEEf UgethboBhr81Wa8EEnaRKELS ect
due to lightning or heavy wind is the |least significant, and 25 then,

st oppi ng servicen dp¥satiba pél@tbppe@fdtblSOOQQrappeaaEnlb@mﬁlgh@hlﬁb t he
"eart hquake control operation” or "fire control operation” in which saving
29 or unlbadingbpfushngpahsedgep$;yidepnberﬁtiaedouﬁhen@rdbnﬁabl7oand
snowfall control operation" is an operation in which normal service is
carried out whiteet hekeef ageé proopte AhewARsRenBersarolunsondt thrpesed to 5

rainfall is defined as a reference floor. Thus, this operation is given the
| ovest priorityAf FﬁraHaP@FBﬁ athghe| rgRbapngLlesat PorNBpePati BRERINGN

"heavy w nd conty ol eration 1" are executed at the sa i me when anot her
cont r ol operatlBHelgo 5 eketlifedafnisrd Ps?g ES%FFnBepFEE %ﬁEPéPF nitself.

As d bed ab ' h d
car hquake or {PFELBAnCFof “BRor ALToRE GP-aLeEDt &8 PROBBRD nasPoR P —

out o1 do Shser varr e Ph oRPEREIRE eaPriBhiolRoRECs 1iobhE: By kRkle 552?2
operation can beegghi eyederbpduat thaksARPLERELERY control
operation 2".
The state of lightning is monitored by this
"lightning control operation 2" while the car 1 is
25 standby at the refuge floor 8. For example, after a

thunder cloud is far away or the like, when the

lightning warning level signal S2 or lightning caution



In the above described first to third enbodi nents, information concerning a
variety of weathers such as 20 lightning, wind, and rainfall or snowfall is
acquired by using the dedicated detectors 15a to 15c, respectively. In

anot her enbodi nent, for exanple, by using Internet, information concerning
a variety of weathers such as lightning, wind, and rainfall or 25 snowfal
may be acquired froma specific server foriprovidi ng weat her forecast
service. This acquisition can be achieved with a construction in which a

t erm nal 30 device for providing an access to the above specific server

via Internet Qs Lostallady, te erinal devia.beigg coagebed, togthe

el evator contro apparatu wever In SUC a const ction

i nformation 5 ﬁ? el A NPs A ¥RELET Y g QIn“@?%H?ﬁS 'ﬁré&gﬂéfﬁﬂnéﬁoﬁé£béd

outside, the informati on nay not c0|nC|de W th e weat her 1 nformation on

the periphery ofrthendbuitdbngor ThessfRre), as hasmbeespdeseibhedsin the
enbodi nents each, it is preferable to prOV|de a construction such 10 that

t he weat her |nfpé@@@r@@ ostépeapgy i phery of the building can be reliably
acquired by using the dedicated detectors 15a to 15c installed in the
building.5 31 CL AAb 8kSctibAd ebevaioincbher ellespparatfas buktsdde in an
el evator for outside observation in which a car is provided at the outside
of a building, ohecapphianusWvBerhanagperoaed oy toaprnsnagiswdathered,
informati on detecting nmeans for detecting information concerning a variety
of weathers; andfcenerelipeanspessibitiyyvngfoat laokbninel sbpékat ivnther
avoi di ng a dlrect effect on the car due to_a change 10 of weat her based on
the weat her inf%tFRiby %EtEE?eEub§d%%% Qégtﬂ%}ylﬁfBFHﬁ@FBnCa@Féc%an

nmeans. 2. An el evator contr par at us se in an elevator for outside
Chaorvati on i m aRoERcRoRs fandRPEbattS 1 ObnbR ny oo Rutr T bRF ding i he

apparath015 Chg{g%é 5}289n9¥0f0a a%aggs notifies a person involved

in operation control of the fact and prompts him to
take care of it. On the other hand, when there is a
possibility of a lightning strike in the vicinity of
the building (when proximal lightning occurs), the

15 elevator control apparatus causes the car 1 exposed to
the outside to move to the refuge floor 8 serving as a
"service floor" at which there is the lowest
possibility of a direct strike of lightning. 1In this
manner, the passenger's safety can be ensured during an

20 approach of lightning and the damage of equipment due
to a lightning strike can be prevented.
(Second Embodiment)

Now, a second embodiment of the present invention

will be described here.

25 In the second embodiment, in the construction of
FIG. 1 described previously, the present invention is

featured by detecting a wind speed using the wind speed



| i ghtning detecting neans for detecting an approach of |ightning; and
*control neans for, in the case of renpote lightning, indicating a caution or
war ni ng according to 20 an approach state of |ightning detected by the

i ghtning detecting nmeans to continue operation, and in the case of
proximal lightning, retracting the car to a specific floor to establish an
operation stop state. 3. An elevator contrid apparatus for use in an 25

el evator for outside observation in which a car is provided at the outside
of a building, the apparatus characterized by conprising: 32 wind speed

detecting meansylpf (6t efk), r@v%%@%yg?egﬁé.QggtﬁQPtigg?gH€E§oﬂor’ in the

case where the w nd Speed detect he w nd speed cting neans is a 5

first wnd Spee&e£@a@in&rdg9£§eaﬂé,l@ﬁéﬁ@%éﬁ%ﬁ&%%@ gpRedohevel
reduci ng an operation speed of the car to a predetefm ned speed to continue
operation, and hBethei5RSELWRECsthge¥ RE-5PEEAYI B0t BReSEEOAE ¥EN(iaReed

| evel or nore, retracting the car to a specific 10 floor to establish an
operation stop spaé@. 4rIdD 2l ENGLOraCpRbEebsapgaspeustion HREreHran

el evator for outside observation in which a car is provided at the outside
of a buil#ing, the apparatusschafaowerhzed bjowdnprheeng: wihdr abntabll or
snowf al | detecting neans for detecting an anount of rainfall or snowfall
and control neapgefationnprbeesasrgwhéranaalanatior obntaphf appasatyaow al
equal to or greater than a first |evel is detected by the rainfall or

snowf al | det ect hgiroaaeandanearvithgthat sacraddengodpeeati 6 Whel e a
specific floor is defined as a reference floor, and in the case where the
amount of rai nfBFES®RtshBVEAFLOReaches an amount of snowfall or rainfal
equal to or greater tgag a,secgnd | evel such,t hat g pit ortiog .S 2%
imersed in water, rBPLAEtFRQSLR¥AERF PBELRLISPectHPFcYiP8orPEGYedtablfsh an

Operatiof, stop Siate; 5 oAoFLEYRISE SPNLAQ! BPPR BLUSLLOLUToH, LA
wind speed detector 15b provided at the weather
information detecting device 15 (step Bll). The wind

speed detected by the wind speed detecting device 15 is

less than A (m/s) ("No" of step B12), the elevator
15 control apparatus 11 carries out a normal operation at
a rated speed (m/min) (step B1l3). The rated speed "a"

is 360 m/min, for example.
Here, when the wind speed A (m/s) or more has been
detected by the wind speed detector 15b ("Yes" of step
20 B12), the weather information detecting device 15
outputs a heavy wind detecting signal to the elevator
control apparatus 11 via the input and output device
111. 1In this case, several stages of heavy wind
detecting levels can be set by the wind speed detector
25 15b. In the present embodiment, two stages of heavy
wind detecting levels are set. When the wind speed is

A (m/s) or more and less than B (m/s) ("No" of step



33 elevator for outside observation in which a car is provided at the

" outside of a building, the apparatus characterized by conprising: weather

i nformation detecting neans for detecting 5 informati on concerning a

vari ety of weathers which include at |east an approach of |ightning, a wind
speed, and an anmount of rainfall or snowfall; and control neans for
carrying out a control operation for avoidisng a direct effect on the car
due to a change 10 of weat her based on a variety of weather information
detected by the weather information detecting neans. 6. An el evator control

apparat us accorgding to,cl gLmpe,C HE@%Q%&S%Q%??%}? itﬁia{}ﬂ'cee 5t hquake

sensi ng neans for sensing an earthqua apart e weat her

information detggtbigs "BapsSrsBNHehifewsRES1BGMEBNgnEOr sSepsi Bl fiTe,
wherein the control neans carries out a control opéeration for avoiding a

direct effect oalévgtearcenerd? apphangesofivweakhen brseding ap¥adi ety of
weat her information 20 detected by the weat her information detecting neans

and carries outBa(mpalrol'vyeperati stefduBilny, abheawthgnekeiafdraatiog a fire
based on each itemof information detected by the earthquake sensing neans
and the fbre sedstagtimeandev28e715Anutpetat ar seonhdoheappawahdslagedr di ng
to claim6, characterized in that the control neans executes contro
operations durisagoanaledfthqubke ahdvatgy dantnglaapbpsatnspitéference to a

control operation . . .
Specifically, the wind speed A is 15 m/s, and the wind

speed B is 20 m/s.
When the first heavy wind level signal S3 is

10 inputted to the elevator control apparatus 11, the
elevator control apparatus 11 reduces a rated speed "a"
(m/min) to a predetermined speed b (m/min), and
continues operation (step B15). The speed "b" is 1/2
of the rated speed "a", for example, and is

15 specifically 180 m/min. In this case, when the first
heavy wind level signal S3 is detected, if the car 1
stops, operation is started by changing the current
speed to the above speed "b" at a time when operation
is carries out in response to the next call. In

20 addition, when the first heavy wind level signal S3 is
detected, in the case where the car 1 is running, the
car runs up to the current target floor while
maintaining the rated speed "a" before inputting the
first heavy wind level signal S3. Then, after the car

25 has reaches the target floor, operation is carried out
by changing the current speed to the speed "b" when and

after a response to the next call is made. Such a
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the elevator's service is stopped by means of the

15 display device 6, announcing device 7 and the like, and
causes the car 1 to move to the refuge floor 8 after
the car door has been opened for a predetermined period
of time.

Moreover, there is a possibility that the

20 passengers are still loaded in the car 1 even while the
car 1 moves to the refuge floor 8. Then, after landing
and door opening at the refuge floor, the elevator
control apparatus notifies that the elevator's service
is stopped by the display device 6, announcing device 7

25 and the like. After prompting the passenger to unload
the car, the door is closed after a predetermined

period of time, and an operation is stopped (step B17).
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Such a control operation carried out at the second
heavy wind level is referred to as a "heavy wind
control operation 2".

Even if an operation is stopped by the "heavy wind

5 control operation 2", the elevator control apparatus 11
monitors a signal from the heavy wind detector 15b
(step B18)., Then, after the wind speed is reduced to
be less than B within a predetermined period of time
(for example, 10 minutes), if the second heavy wind

10 level signal S4 is released ("No" of step B19), the
elevator control apparatus 11 restarts an operation of
the car 1 at a speed "b" from the refuge floor 8 (step
B20). 1In this case, if the wind speed is continued to
be A or more and less than B ("No" of steps B21 to

15 B22), an operation at the speed "b" is continued as it
is.

On the other hand, when the wind speed is equal to
or greater than B ("Yes" of step B22), processing
reverts to the step Bl6 in which operation for reaching

20 the refuge floor 8 is carried out again as the "heavy
wind control operation 2". 1In addition, in the above
step B2l, if the wind speed A or more is not detected
within a predetermined period of time, a normal
operation at the rated speed "a" 1is restored (step

25 B23).

As described above, in the elevator for outside

observation, in the case where a heavy wind level equal
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to or greater than a certain set value, an operation is
continued by reducing a speed lower than normal,
whereby the swinging of the running car 1 is restrained
so that the passenger does not feel uneasy. In

5 addition, there is a possibility that the car 1 exposed
to the outside or the rope 3, balancing weight 4 and
the like are swung by a heavy wind, and breakage occurs
due to the rope being caught in other equipment. 1In
the case where the wind speed at a level higher than

10 the above heavy wind level has been detected, the
elevator control apparatus causes the car 1 to move to
the refuge floor 8 serving as a "service floor" where
an effect due to heavy wind is the least significant.
In this manner, the passenger's safety can be ensured,

15 and equipment breakage due to a heavy wind can be
prevented.

(Third Embodiment) .
Now, a third embodiment of the present invention
will be described here.

20 In the third embodiment, in the construction of
FIG. 1 described previously, the present invention is
featured by detecting an amount of rainfall or snowfall
using the rainfall or snowfall detector 15c¢ provided at
the weather information detecting device 15, thereby

25 carrying out a control operation according to the
amount of rainfall or snowfall. FIG. 5 shows a

processing operation thereof.
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third embodiment of the present invention.

5 While the elevator's operation is under its way,
an amount of rainfall or snowfall is detected by the
rainfall or snowfall detector 15c provided at the
weather information detecting device 15 (step Cl1l).
The above rainfall or snowfall detector 15c¢ includes a

10 rainfall or snowfall meter for measuring an amount of
rainfall or snowfall, for example. Snow is changed to
water by means of a heater, and then, an amount of
snowfall is converted into an amount of rainfall.

When an amount of rainfall or snowfall is detected

15 to be equal to or greater than a predetermined first
level (for example, 10 mm/h) ("Yes" of step Cll), a
rainfall or snowfall operation level signal S5 is
outputted from the rainfall or snowfall detector 15c.
The elevator control apparatus 11 inputs this rainfall

20 or snowfall operation level signal S5 via the input and
output device 111, thereby changing the current
operation into a landing operation (home landing
operation) in which the refuge floor 8 serving as a
"service floor" where an effect due to rainfall or

25 snowfall is the least significant, is defined as a
reference floor (step Cl2). Such a landing operation

carried out according an amount of rainfall or snowfall
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is referred to as a "rainfall or snowfall control
operation".

In this "rainfall or snowfall control operation”,
the car 1 is made standby at the refuge floor 8. When

5 a call from a car or a landing floor occurs, operation
is carried out as usual in response to such a call, and
the car is made standby again at the refuge floor 8
after the operation. If no call from a car or a
landing floor occurs, the car 1 is made standby at the

10 refuge floor 8 as is, and is prevented from being
exposed to rainfall.

In addition, even while in "rainfall or snowfall
control operation”", the monitoring of an amount of
rainfall or snowfall is continuously carried out by the

15 rainfall or snowfall detector 15c. When an amount of
rainfall equal to or greater than the above first level
has been detected again within a predetermined period
of time (for example, 10 minutes) ("No" of step C13),
the elevator control apparatus 11 extends the "rainfall

20 or snowfall control operation”". On the other hand,
even after the predetermined period of time has
elapsed, if the amount of rainfall equal to or dgreater
than the first level is not detected ("Yes" of step
Cl3), a normal operation is restored (step Cl4).

25 In addition, after a large amount of rain or snow
has fallen, when the amount of rainfall or snowfall

reaches a second level or more such that a pit portion
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control apparatus 11. In this manner, the elevator
5 control apparatus 11 controls the car to unload the
passengers at the nearest floor, retract to the refuge
floor 8, and then, enter the operation stop state (step
Cle).
As described above, in the elevator for outside
10 observation, when an amount of rainfall equal to or
greater than a predetermined amount is detected,
operation is carried out while the refuge floor 8 is
defined as a reference floor. TIf a call from a car or
a landing floor does not occur, the car is made standby
15 at the refuge floor 8 as is, whereby the car 1 can be
prevented from being exposed to rainfall. In addition,
when an amount of rainfall reaches such an amount that
the pit portion can be immersed in water, the
passengers are unloaded, and the car 1 is retracted to
20 the refuge floor 8, whereby the passenger's safety is
ensured, and the damage of egquipment due to water
immersion can be prevented.
(Fourth Embodiment)
Now, a fourth embodiment of the present invention
25 will be described here.

In the above described first to third embodiments,

descriptions have been given with respect to control
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15¢c provided at the weather 1nformatlon detecting
device 15 is used. By using these detectors 15a to

5 15¢, it is possible to carry out a control operation
adapted to a current weather environment. Further, a
control operation can be carried out by additionally
providing the earthquake sensor 16 and the fire sensor
17 installed for a purpose other than weather forecast.

10 In the following, a description will be given with
respect to a case in which a control operation is
carried out based on a variety of weather information
and earthquake or fire information by using: the
lightning detector 15a, wind speed detector 15b, and

15 rainfall or snowfall detector 15c¢ provided at the
weather information detecting device 15; and an
earthquake sensor 20 and the fire sensor 17.

As described above, as control operations using

the lightning detector 15a, there are exemplified a

20 "lightning control operation 1" (in which an operation
is continued after a lightning caution has been
notified to a person involved in operation control) and
a "lightning control operation 2" (in which an
operation is stopped after the car 1 has been retracted

25 to the refuge floor 8). 1In addition, as control
operations using the wind speed detector 15b, there are

exemplified a "heavy wind control operation 1" (in
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5 using the rainfall or snowfall detector 15c, there is
exemplified a "rainfall or snowfall control operation"
(in which a home landing operation is carried out while
the refuge floor is defined as a reference floor).

Apart from these control operations concerning a

10 variety of weathers, there are exemplified an
"earthquake control operation" using the earthquake
sensor 20 and a "fire control operation" using the fire
sensor 17. The priorities of these control operations
are stored in the priority table 112. FIG. 6 shows an

15 example thereof.

FIG. 6 shows a construction of a priority table

112 of an elevator control apparatus 11 in accordance
with the fourth embodiment of the present invention.
The priorities are predetermined in order of the

20 "earthquake control operation", "fire control
operation”, "lightning control operation 2", "heavy
wind control operation 2", and "rainfall or snowfall
control operation". The "lightening control operation
1" and "heavy wind control operation 1" are control

25 operations in which the priorities cannot be assigned.
With respect to these two control operations,

information indicating whether or not they can be
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figure, "O" denotes that simultaneous execution is
enabled, and " X" denotes that simultaneous execution
5 is disabled.
In the thus constructed priority table 112, if an
earthquake occurs, the highest priority is given the
"earthquake control operation". 1In the "earthquake
control operation", use of an elevator is inhibited if
10 an earthquake occurs (that is, all calls are canceled).
In addition, emergency stop on the spot, stop at the
nearest floor or the like is carried out in order to
ensure the safety of one or more passengers loaded on
the car 1 according to the earthquake level detected by
15 the earthquake sensor 20. Subsequently, the "fire
control operation”" is executed. 1In the "fire control
operation”", when a fire is detected by the fire sensor
17, an operation for returning to a floor which is the
most suitable to evacuation of passengers loaded on the
20 car 1 is carried out.
The "lightning control operation 2" and "heavy
wind control operation 2" are operations for moving the
car 1 to the refuge floor 8 where an effect due to
lightning or heavy wind is the least significant, and
25 then, stopping service. Thus, the priority of this

operation follows that of the "earthquake control

operation”" or "fire control operation" in which saving
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the refuge floor 8 at which the car 1 is not exposed to
5 rainfall is defined as a reference floor. Thus, this
operation is given the lowest priority.

In addition, the "lightning control operation 1"
and "heavy wind control operation 1" are executed at
the same time when another control operation is

10 executed in order to continue the operation itself.

As described above, control operations concerning
a variety of weathers and earthquake or fire control
operations are executed in combination in accordance
with their priorities. 1In this manner, in the elevator

15 for outside observation in which the car 1 is exposed
to the outside, a safe operation can be achieved.
Industrial Applicability

In the above described first to third embodiments,

information concerning a variety of weathers such as

20 lightning, wind, and rainfall or snowfall is acquired
by using the dedicated detectors 15a to 15c,
respectively. In another embodiment, for example, by
using Internet, information concerning a variety of
weathers such as lightning, wind, and rainfall or

25 snowfall may be acquired from a specific server for
providing weather forecast service. This acquisition

can be achieved with a construction in which a terminal
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server via Internet is installed, the terminal device
being connected to the elevator control apparatus 11.
However, in such a construction that information

5 concerning a variety of weathers is acquired from the
outside, the information may not coincide with the
weather information on the periphery of the building.
Therefore, as has been described in the embodiments
each, it is preferable to provide a construction such

10 that the weather information on the periphery of the
building can be reliably acquired by using the
dedicated detectors 15a to 15c¢c installed in the

building.
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CLAIMS

1. An elevator control apparatus for use in an
elevator for outside observation in which a car is
provided at the outside of a building, the apparatus

5 characterized by comprising:

weather information detecting means for detecting
information concerning a variety of weathers; and

control means for carrying out a control operation
for avoiding a direct effect on the car due to a change

10 of weather based on the weather information detected by
the weather information detecting means.

2. An elevator control apparatus for use in an
elevator for outside observation in which a car is
provided at the outside of a building, the apparatus

15 characterized by comprising:

lightning detecting means for detecting an
approach of lightning; and

control means for, in the case of remote
lightning, indicating a caution or warning according to

20 an approach state of lightning detected by the
lightning detecting means to continue operation, and in
the case of proximal lightning, retracting the car to a
specific floor to establish an operation stop state.

3. An elevator control apparatus for use in an

25 elevator for outside observation in which a car is
provided at the outside of a building, the apparatus

characterized by comprising:
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wind speed detecting means for detecting a wind
speed; and

control means for, in the case where the wind
speed detected by the wind speed detecting means is a

5 first wind speed level or more and less than a second
wind speed level, reducing an operation speed of the
car to a predetermined speed to continue operation, and
in the case where the wind speed is the second wind
speed level or more, retracting the car to a specific

10 floor to establish an operation stop state.

4. An elevator control apparatus for use in an
elevator for outside observation in which a car is
provided at the outside of a building, the apparatus
characterized by comprising:

15 rainfall or snowfall detecting means for detecting
an amount of rainfall or snowfall; and

control means for, in the case where an amount of
rainfall or snowfall equal to or greater than a first
level is detected by the rainfall or snowfall detecting

20 means, carrying out a landing operation while a
specific floor is defined as a reference floor, and in
the case where the amount of rainfall or snowfall
reaches an amount of snowfall or rainfall equal to or
greater than a second level such that a pit portion is

25 immersed in water, retracting the car to the specific
floor to establish an operation stop state.

5. An elevator control apparatus for use in an
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provided at the outside of a building, the apparatus
characterized by comprising:

weather information detecting means for detecting
5 information concerning a variety of weathers which
include at least an approach of lightning, a wind
speed, and an amount of rainfall or snowfall; and
control means for carrying out a control operation
for avoiding a direct effect on the car due to a change
10 of weather based on a variety of weather information
detected by the weather information detecting means.
6. An elevator control apparatus according to
claim 5, characterized by comprising:
earthquake sensing means for sensing an earthquake
15 apart from the weather information detecting means; and
fire sensing means for sensing a fire, wherein the
control means carries out a control operation for
avoiding a direct effect on the car due to a change of
weather based on a variety of weather information
20 detected by the weather information detecting means and
carries out a control operation during an earthquake
and during a fire based on each item of information
detected by the earthquake sensing means and the fire
sensing means.
25 7. An elevator control apparatus according to
claim 6, characterized in that the control means

executes control operations during an earthquake and
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during a fire in preference to a control operation

concerning a variety of weathers.



