W6019 - 1 - DESCRI PTI ON ELECTRONI C SAFETY ELEVATOR TECHNI CAL

. FI ELD [ 0001] The present invention relates to a saf et yW6019
systemfor elevators. Mre particularly, 5 the present invention is
preferable for a highly-functional electtonic safety systemin which
mechani cal safety devices are reduced using electronic safety

devi ces. BACKGROUND ART [ 0002] TheDESaR&EIMal el evator is provided

with a safety device incl udi. i W tches, relay
circuits and the |ike, m.c#@&@i@%@%ﬁiﬁf%ﬁﬁ?ﬁﬁgﬁ (limt swtch),
secures an uppernost space (predeterm ned required cl earance between

the apex of car at the uppernost floor and the ceiling of a shaft,
checks that a nmaintenance person enters into a pit (pit switch), and

ascert a I—ﬂ@ﬁ?ﬁkﬂeﬁmﬁ access door is opened or closed (access door
svvitch).]ﬂ?n short, tPe relay circuits receive outputs fromthe

respect[oellsaf ety switches to thereby performshutoff of 15 power
supply and actuatjon of a brake in el evatér oper at i on.

0003
Concretely, it isti&RIGHNE YNGR Eratre O £ SAIEWCIPIE Oéﬁlﬁﬁatg’l_ﬁe é%@?&ﬂ@ﬁmaﬂ}’:
ar oud thl)BresHVERRGn I5/ RAerablt fof & HEMYIRRIAGES clRlbnic RN J8mAR Syt

limt swtch which provides a stop comman rlrmting scendi ng of
t he carmenhdnigalfsafesy déviedstarsiesiducdd wmingaeléatweic safetadévdces. wher eby 20 when
the car descends up to the position of the [imt switch after passing
t hrough the | owernost floor, the elevator is decel erated. CI TATI ON

LI ST PAANEGROERASTARE [ 0004] 25PATENT LI TERATURE 1 JP2009- 126639A
SUM\/IA\R\EO(%:2 ]I NVENTI ON TECHNI CAL PROBLEM [ 0005]

The conventional elevator is provided with a safety device including mechanical

10  safety switches, relay circuits and the like, which detects overrun of a car (limit switch), secures

an uppermost space (predetermined required clearance between the apex of car at the uppermost

floor and the ceiling of a shaft, checks that a maintenance person enters into a pit (pit switch),

and ascertains whether an access door is opened or closed (access door switch). In short, the

relay circuits receive outputs from the respective safety switches to thereby perform shutoff of
15 power supply and actuation of a brake in elevator operation.

[0003]

Concretely, it is known that in order to securely stop the elevator around the
lowermost floor in its maintenance work, provided are a limit switch which provides a stop
command for limiting descending of the car and a final limit switch at a lower location, whereby

20 when the car descends up to the position of the limit switch after passing through the lowermost

floor, the elevator is decelerated.

CITATION LIST
PATENT LITERATURE
[0004]
25  PATENT LITERATURE 1 JP2009-126639A

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0005]



Ws019 - 2 - In the above-nentioned prior art, the

. el evator described in patent literature 1 uses nechanical safety w6019
switches, so that the constitutional conponents wear out and

deteriorate with repeated use. As a resutt, there is a fear of

causing an ON failure due to fixing of contact, short circuit or the

| i ke and cause ann@alfevetmentiodekpiiar st the dgetafdesaibedat pated literemke hgses

f W re, 5 Therefor a i nt.enance per son must check the stem .
ber | odi BEPPICARET: REERg BRIY CORSRUBOns) COMPPRTHR BERRP AR ISR atermth
t echni Gapeapsivge. Ofdsa reldultf EHefITh aFedrHF eAANEaPONSRIlure dhe 8 £@nk B€ contact, short
mai nt enance system so t hat the checki ng may result inconpletely or

i n fai [cifcop@sihelkesadiceissrin Qifefaturerdugite shortage of gordogt andh biesking wék [wire.

consgr si.ng. i i jthin the.shaft,.
e RN Bl AR ool L Q0FUEL . oBRBRRU PR e
capabi |dreatlyfinfioereed bg nongilpuedechnival pewer dffaclifferehemiiattna sripeisonbavalee the
is difficult to nmake hi %hé]% functional, so.that_ the o_nI%_ decel erati on
at t he PHEERMEE systemne fipiine chspringimaysregult mepmpletsly opixfailt | iterature

1 is difphdgult to achieve sufficiently. [0007] 15An object of the
present  1nvention is to solve the problem of the above-nenti oned

prior art, reali Ze aldigbhytht mrechdinbrahkafetyfsetiteh is eale comstneted asihg aahmt y

swi { ches,.and reduce t he ghject o be mmintai ned and chegked to

th _ei(g b)}nstiufaﬁ)fvwgmts ﬁép:}(‘é:! W@B{] ft:l'-fet ?h{ @Béag.]restnctlon of the {-ell-yout ana degs the
obj ect tfinspditiBh @SRty MOBNbdiADiohFrol@. I TGS, PRCASM Rkl sﬁ?&faé@ice is
devices to 20 thereby 1ncrease the space available in the el evator
shaft . difficult to make hightyfon¢teamabisp duat thsfonihdeqstesationtat thovasitioonf ik limit

onar | orieha€ PP R RAGR, Byt e i DR RRETE RS, ' ool ving

t he mai[oo®Nance cost. A still further object of the present invention
is to allow sel f-diagnosis of the 25 safety device and nake )
i nvEstigation of Aholied odithe pesestinyentinds tosolvaite prelem pf thegbove-mentioned

repl ac Z)ﬁp En,otfeaﬁﬂqligkﬂm%ﬂp@ s@‘f'ert#, ?&u@@h{&ﬁﬂﬁ&? %t‘é\%sl ét{a-lés i redlhce the

effici ese I'nventron con 0 achireve
at | easbjeetstthée nmivetainkd hinbcleblatetortbaithyoingaovbdiheceltabiliBl UTI ON TO
PROBLE %{) [ 0009] In order to acconplish the

above- &loned obj ects the present invention provides an electronic

safety el evator vd}qekkrds %F&f]th MehBOh Rfto RedRE nfBRNAHI EJ}E@;&%@C@S to

fe
plurality of floors in the s a%P, S?ﬁe el evator conprising a p
gen¥t atherebyhincieasethe spase pudikbks inthe sMGIEr shaft.

A further object of the present invention is to commonize the maintenance work
without dependency to the technical power of the maintenance person and reduce the total cost
involving the maintenance cost.

A still further object of the present invention is to allow self-diagnosis of the

25 safety device and make investigation of causes at the occurrence of abnormality and replacement
of the components at the maintenance work highly efficient.

The present invention contemplates to achieve at least either one of the

above-mentioned objects.

SOLUTION TO PROBLEM
30 [0009]
In order to accomplish the above-mentioned objects the present invention
provides an electronic safety elevator which detects the position of a car moving through a

plurality of floors in the shaft, the elevator comprising a pulse generator which outputs pulses in



- 3 - accordance with the amount of nobvenent of said car, a position

. detector which detects that said car arrives at a predeterm ned w6019
position, and a safety controller which outputs a conmand

corresponding to a pre-stored val ue whem3said pul ses are counted

after detection of the predeterm ned position and the counted val ue

of the gendslescereisic thesintduet pff mewtnmene of sead ca, a PosMMAAETABRCUBCIEEEIEGET thaOkaid

| NVENTI ON [ 0010 . Accordin o the present invention, en
the pul GhETEPEAL BEARPearine POttt At bFRltH oREol SHETLoHEd cBBSE o

and t hecopRepiathgalayre-slordd i RESsal ERANR2rd BSunBddertel éeslionalfre t he
command corresponding to a pre-stored value is outputted. As a

r esul t ,predrécrmardsopiistion agd ftha sountedsaivect thy pusedaenches thh eresitafed vahue. be
recogni zed by replacing with el ectronic position, and the function of
the safety device can be executed. Accordingly, highly functional
saf et y ABNVADHAGROUBRFFECIS OF IDBENTION 0 be mai nt ai ned and checked
can be decreased, thereby enhancing the reliability. BRI EF

DESCRI F#P ¥ OF DRAW NGS 15 [0011] [FIG 1]Fig. 1 is a whol e
construction diag i I i Welg
[FG 2] Fig 21 o AeRrERE B pPRG AL Mo tho bitGorhirE B6ied MNeF 2bicBhon of
det ect ithgpedetsonined podiidoromel thaboditedntlue @thé pliiceSjekihys tik pre-stordd watke the
di agram showing a safety controller in the one epbodi nent. [FIG

9 PG AT Eg A o GG R CHING 1 U EHEOY e A § BRI G safety
pul 58S REICHDEidediathdfiakidaRBe 30 ohiRed Bfﬁépidcﬁi?,x Wieh BIeE@6nié Fogi@& QAR the
enbodi nent (where the car is below the 1owernost floor). [FIG 5] Fi g.

5 i s aduegenafitonsafitndedne edndwi exgeutbd rAtcardiogly) ghlyrfbestion! safety em be

embod: Henre e Bt e ia BT hdoBRL LG dePleanst e G pgrcing the
6 is anelyiiitat i on di agram showi ng the relation in nunber of pul ses

bet ween a car position and the position detector in the one
enbodi mrent (where when returned from power outage the car is between

t he | t fl . 30 [FIG7]Fig. 7
e OW%%%%B@HWO‘F%WS oor) [ ]Fig is an

operation OW Nng relation in nunber of pul ses between
15 [0011]
[FIG. 1] Fig. 1 is a whole construction diagram showing one embodiment of the present
invention.
[FIG: 2] Fig. 2 is a diagram for explaining the output of a position detecting sensor in the

one embodiment. .

20 [FIG 3] Fig. 3 is a block diagram showing a safety controller in the one embodiment.
[FIG. 4] Fig. 4 is an operation diagram showing the relation in number of pulses between a
car position and the position detector in the one embodiment (where the car is below the
lowermost floor).

[FI1G. 5] Fig. 5 is an operation diagram showing the relation in number of pulses between a

25  car position and the position detector in the one embodiment (where the car is above the
lowermost floor).

[F1G 6] Fig. 6 is an operation diagram showing the relation in number of pulses between a
car position and the position detector in the one embodiment (where when returned from power
outage the car is between the lowermost floor and the uppermost floor).

380 [FIG 7] Fig. 7 1s an operation diagram showing the relation in number of pulses between
the car position and the position detector in the one embodiment (where when returned from

power outage the car is below the lowermost floor).



the car position and the position detector in the one enbodi nent

. (where when returned from power outage the car is bel ow the | ower nrosWe6019
floor). W019 - 4 - [FIG8]Fig. 8 is a whole construction di agram
showi ng anot her enbodi nent of the preseng-invention. [FIG9]Fig. 9 is

a bl ock diagram showi ng a safety controller in the other enbodinent.

[ FI G 1dFFER] 10 iBgahisgpehelt constmicagnr disgminsbioning drethe leabbdimenh of the
nunber of I ses.between 5 the car position and the position detector

in the IHFWB IXEHHSS nent (where when retuned from power outage the car

i s bel quiGhg | onerigpsis & BIOSH diagXEBWIT D416 cBMBSHA: MEMNEStl? QhBbdiment.
Description of one enbodiment wil|l be nmade in detail with reference

to the FEGd0hwi nddgi ¥ isias opetationiisgram showing the relafion igf migbes € pelsesi between
consgit " t ' ] [ knlky ¢ ri ses _a_saf et
cont? or e et %Rl 54 B AR SIS Uikl TR Rty R TBALS B Bl
cont r ol goever ontape tiescat Btlow tHedowadmanflodr)a plurality of safety
swtches to thereby judge the safety condition of the elevator. Thus,
since software is applicable, the safety controller can realize

hi ghly ' ]ﬁﬁémm usi ng the conventional relay

ci rcui t%éﬂﬂcﬁb@ﬁék The safety %ontrol | er perfornms the safety

functi dAOUAi ng software, which safety function has conventionally
been i npl ement ed ysi ng.nechani cal safet wi t ches. Ther ef of e,

mechant cal  saf ot y>SGRHTES iRy dRfent il Bhinadn goiinp b aseizace tahe
redyst i Rawinks hle Faifbiig sW t ches thenmsel ves the objects to be
mai nt ai ned and checked decrease, and the space available 20 in the
shaft is possi bl e\ safetyrsystemde constituted by an elegtforiheystsaf whichooainlyaiohprises a

i's constitute | f-di agnase each safety sw.tch, | nt.enance rk

w t houcelebp el itk AR PaR ST bl WA T SRER AR
skil'l, coliines $npus ARt ibnZA i phita Ry OGO iEchtd Rthereby iRlgBBi MR BERTition
wi |l be made possible, enhancing the quality of work and the

r el i abiatithaclevatorh e Thug, singe soffvargiis anplisabie.dbe safetysontselies samrestien highly

saf | ' ' y investigation of the
caugéeyz;ftﬁ H\‘,{tﬁgﬁoéggeaf Fﬂezﬁglgﬁlgft Réa%&r{%?%ﬁa(ﬂéf g/elaﬁﬂ%fcrﬁg.pl acenent of conponents

at the mai nt enanckhecafetpeormeileopartanmitiidsaliityg furefibn asieg sytwir@ OdBikh kifety

1 is a_whole construcgtion diagram showi ng an el evator of .one
enbodi Fapation;hgs conventlona?ly been Pmp emented umgg mechan?ca safety switches. Therefore,

mechanical safety switches may be cut in the invention. Because of reduction of the safety
switches themselves the objects to be maintained and checked decrease, and the space available

20 in the shaft is possible to increase.

If the safety controller is constituted to self-diagnose each safety switch,
maintenance work without dependency to the maintenance person’s level of technical skill, that
is, standardization and commonization of the maintenance will be made possible, enhancing the
quality of work and the reliability.

25 The safety controller stores an operation history of safety switch in a memory or
the like, whereby investigation of the cause at the occurrence of abnormality and replacement of
components at the maintenance can be performed with high efficiency.

[0013]

Fig. 1 1s a whole construction diagram showing an elevator of one embodiment, in

30 which a car 20 moves through a plurality of floor s within a shaft constructed in a building, and
is connected to a weight 22 via a rope 21.  The movement of car 20 is made by a motor 9, and
the motor 9 is supplied with electric power for driving by a power converter provided in an

elevator controller 3. An encoder as a pulse generator is equipped to the motor 9 and the



30 which a car 20 noves through a plurality of floor s within a shaft

. constructed in a building, and is connected to a weight 22 via a rop®6019
21. The novenent of car 20 is nmade by a notor 9, and the notor 9 is
supplied with electric power for drivingsby a power converter

provided in an elevator controller 3. An encoder as a pul se generator

i s equi gpedortapntrhlderfotmmtspudsed getasatetbQ 11 rotaion ofthewadtor 9.c ofbe elevator 3

counts pul ses generated by t rotation of..the tor 9. The el evator
cont r o FRGe BRGNS the ec G080, BEpSvien T B FloumerriTufre chest 20
novenenilofld fhealitestidf ofiaf mdembmad ktielilch B86d b thetbuktfaluydFpuRes tARnbke a
the |li ke based on the count val ue of pulses to make a match between

t he carmaish betyeeen drecepr and thedmash. The car 20 is equi pped

W thea B 4 cage) door which opens and closes in engagenent with a

hoi s?wa@ door 23 and a position detecting sensor 27. A position
detector is conprTisechraD i$ fpigedivitioncaetar) dog widels opens dndioidsgd iat es
50-54 to be detected as predeterm ned posi(g ons which_are prqvided at .
a t er mi HEEESTREN Mady2 haistyiay dogk 29 ﬁtdgﬁr%&ioé’t teciBg pISaY’ - a 4 PRUTOL fdeiector is
10 of t&ﬁnﬁrﬁ%&%f‘ﬁﬂe Sitibh QBre ehdiM7 dniShard Rl 54 %eoeg?&ec‘?& J%g:?edetermined
arrived at the predeterm ned position. The position detecting sensor

27 det gmisgioas méupihcare prhovided 20 a égrmmating flogh i foleropfdntiernrgediatd flobosindg fidor side

th i d d the. . i ssi.ble. 001 Th | at
5100 12 e s pehe Sop % diries B oo % Priitired s chepidbodned ndide
at 15 the pRERhMRECtAE KHsorIddb®s Riddich (@80t &n@f\lugﬁﬁl%ﬁi@ﬁi oﬁéniﬁg%gieclosing

internediate floor are fixed to the respective or surfaces.

pl at e 3Af thohejstwaztdeort amil the catdoor evepenmissibld. oor and the plate 53 to be
det ecte[g ?i] t he uppernost floor have plate shapes different fromthat
of the Pa e 52 to be detected at the internediate floor, and the

| ower nost fl oor arik plixe Sape 66 deetiel hohE |Ar@MEBORodraXhb Blat&leto B dbdced at
At the termnal portions o e lowernost floor and the term_nal

f th
por 7 orfheprrReswostflagssed Hsstate 58 &p be Ageprd pidhe sternsdiateflons agetived todhe

are pr ety M GuhtsCaRRAObRILS1 LRt 1Bkl ABbCang OBl 4 to
gover nor I'S vvouna wth a governor rope connect e‘g W car d: a

r ot at eshevdetdetaion ereanppenhodt Heockave 2late shapes diffsrenafidmathgioofahaplatecicioder
8 equi pped to the gover.nor, 7 25 detects the anount of revol ution of

the govsi§riRd at rentsrppdiatedioor. fad dhciomeames dlor ndjas upearasifigas e made to
accor dapGgemirablel N NRYRIRALI FIF ef%e f¥ermBtt fldr afe{drlﬁlgwh{meh Sgchnte(gﬁhe

position detecting sensor 27 and t Y governor enco are |

to 2he uppbemast Boort the plates 50, 5¢ Gl detdited maperwdedomhicio htearapsble sf identifying the
indepeqdent fromthe elevator controller 3, and outputs 30 a power

suppl y ‘EHHPYPf command or a braking command to stop the car 20 when

the carppgsiches a predeternined position and thereafter is placed at
anot her predeterm ned position. Conventionally, as mechanical

switches a first Apavarnew isarpusdsvith agovemorsopeeenanerted with cend@ atd rotates

oS! S B ot o B A B e R BB ol
val ges diRtsehoiRduitbfrdolgiihaifthe galet@r] €Thetefore, the governor encoder 8 generates
pulses in accordance with the movement amount of the car 20.  The outputs of the position
detecting sensor 27 and the governor encoder 8 are inputted to the safety controller 2.
[0017]
The safety controller 2 is independent from the elevator controller 3, and outputs
30 a power supply shutoff command or a braking command to stop the car 20 when the car reaches
a predetermined position and thereafter is placed at another predetermined position.
Conventionally, as mechanical switches a first limit switch position 24, a second limit switch

position 25 and a third limit switch position 26 are provided. These positions are pre-stored and

commands corresponding to the stored values are stored in the safety controller 2.



W5019 - 6 - [0018] In place of using the first limt

. switch position 24, the second linmt switch position 25 and the thir@601%9
limt switch position 26, the safety controller 2 detects positions
corresponding to those positions based -ofi-i nfornmation fromthe

position detecting sensor 27 and the governor 5 encoder 8. The safety
cont r ol[P@18]2 out puts a signal 40 deciding the current car position to

the elevator contyoller .3.if .t urrent posi.tio f car is ih a ..
Het i ned. sondi L1 o B og iyt et BB BRI M SptnCTut Suteh Pesiion
si gnal 2blandRBé thaddilingit E\hi@cmpﬁsitﬁﬁhtZGFﬂ{%i shfe@cétftrobier 2 detebto Fbéiﬁo@sl RYRERInding
controller 3. [0019] 10Incidentally, in order to output the nunber of

pul ses tp#hase peyidanidiased eminformation Sieanthe pasition detpctingrsep®r 27 had grngavaior
encoger be | e t or.9 ar

n ehcoeie se THERBEDalibhd A FRERUSha SR BB, 48 b T KshurtRape
rope majevamrdbsipdtes df thie tchrrentcpokitien o€ carBodae irs® d%&leﬂgohcﬁﬁoﬁ.h afhe sty be
reduced. [ 002 15Fi g. 2 shows oyt puyt pat.terns based on_the position
det ect icﬁﬁg@gﬁ gﬁ-‘“g‘? UERIET 7 BESIHQH S‘&'éatf éé tlm‘il?ﬁt@g the@urest RpsiaRn ?fgcaf PR & the
(on th@&,@{or%ﬂﬁ)&le@gd shapes of the respective plates to be detected

I e:

(on the tloor si 50, 51, 52, 53, 54). The position detecting

sensor [2719]s a three-axis sensor including a set of three sensors
(sepsor A, sensor. B,and,sensar O . Th | at.es t.o .be .detected ar

ShaBbd so’ t hat - olEHERIENE BLEGH e BRI af PURSsHhas cepfee b be
upper Mpsdvebdc@Pimaitht 30 dart 202 tHeQYHREMBE bndoldSOF ma$ bt BplRA Withhn| dneSdeE eBliPped
the internediate floor to thereby |dent|fiet e termnating floor. 'In

t he upfetheosetor P ooen eraodemeduinped 19 o guidp ovlter ofi candfp sv thatthe fgovenonioge may
t he | oyer f,logr 1 Lnal . portion,bel t he | ower nost fl oor the
pl at es cc)i E%gﬁsﬁgtvse@t aé‘éﬁé%‘@ﬁ%fg%agces% ﬂﬁ%g#éflﬂye%eerﬁ\@%reggut puts may be

made Of0ZINe Figure shows that when any sensor of the position

detecting sensor 27 opposes to a color painted portion_of theézpl ate
to Be detected t k&S Zhewsoutpubpitises hagphan the positipa detectingrgensqrel? required

upper 0 A : I I TN 0 I Py
(e RSt LGk pr AR Rt RoRpEa 0Vt rplefhotts e
t he | odetented (o thedloor side:(80, £1, 52, 53,73, sThepaesitiqn ddtasing genzer g isecthes-axis
in the verticFI .direction in the Figure correspqonds tg the | ength of
the doaFTSPbETIGIE 4 $6E OF (RS RIS FSEBRY A 6FTPF |an§@f~rzspb )-anthi plates to be

Lﬁ?ﬁﬂ {r'a,?ﬂf?ﬁehl W s,pfaﬁgdr?grmht HBEL biftPut JEitfe RABGS Mafhbe HHIR BFEARuRRAROL foor

20 and the lowermost floor as terminating floors and the intermediate floor to thereby identify the
terminating floor. In the uppermost floor terminal portion above the uppermost floor and the
lowermost floor terminal portion below the lowermost floor the plates to be detected are shaped
so that all sensor outputs may be made ON. The Figure shows that when any sensor of the
position detecting sensor 27 opposes 10 a color painted portion of the plate to be detected the

25 sensor output turns ON to be “1”. At the uppermost floor, sensor A, sensor B and sensor C
output “1, 0, 17, The output at the intermediate floor is “1, 1, 07, and the output at the
lowermost floor is “0, 1, 1. The size of plates to be detected in the vertical direction in the
Figure corresponds to the length of the door zone. At the uppermost floor terminal portion and
the lowermost floor terminal portion, the sensor A, sensor B and sensor C output “1, 1, 17, and

30 therefore, the size in the vertical direction corresponds to the same length as the region in which
the conventional final limit switch functions. When the safety controller 2 detects a
combination of “1, 1, 1”, power supply shutoff and brake operation are carried out as does the
conventional final limit switch.
[0021]



30 therefore, the size in the vertical direction corresponds to the

. sanme length as the region in which the conventional final limt w6019
switch functions. Wien the safety controller 2 detects a conbination

of "1, 1, 1", power supply shutoff and byake operation are carried

out as does the conventional final limt switch. [0021] W019 - 7 -

The term nating fThecterminytidpefloatentyi fd idehtdredfolfblionss. A barcodeiteppled to only

applied . to only the terminating floor,. and the lied bar code js
read udPhfFr pi 5 5Pt PPRFLRA: FOGE is S SHtHes st DA RP G FaRgen Rt ed g the car

sensor gighaklwrioh s&gsbﬁ%ﬂam at'fdg@e%ge? g&ﬂ;eﬁgﬁiagﬁhstttti@pla{eatb %etdetbe%d may be

detected may bé used, ere the g ength i s nade different betwee
t he i ntusedyordicat thefdap dengsinid made differentrimtwery the inteymediakh#oarane theterminating

nunber of s ors increases the nore floors can,be ident.ified, .

oo e dfps: y T BRAE ARBE of aforinfrehss b Ao b h R, respectively,
regardijpgzdlhe function inplenented by the safety controller. Basic
operation of the respective blocks will be described as follows. A

pul se counting urig. Bthowsadlodsdiagramipeardingdhe funstigpimplepentedhbnthersafty
counts ses .G | f 20, and
out put <OREEMsS B G bEARAN oL RE rdsedyE TSR, BERHRE & oGy "0

floor position ideptlséyoungingnhit 66 tedet@e i Gfput Femoe goterndr gnasddri8oBounts
detecting sensor 27, idf}elntifi es the curéent posjtion of car 20 by an
out bQJt f EPIRCSRENERG {(hthe maregentamaeyig o %Pcrﬁgt%n QHEPHLS thecquntsth value to a car

i nfor K000 Abtekd: 640 0SA i ; f bl | [
unit 64, lbggegteo%?% e{ count eg%qsggﬁég%nﬁgﬁg%?nﬁgérﬁl Ie%%l%é{‘%%ﬁ}t%ﬂ)bﬂﬂon
i nf or naleteshing$enstie2 T, adentifiss the ongrerswopitivs of odr@0ript dnooutft patternas s in Fig,
positiqn of car, 20 t. .car_position,data 62. and a switch function
execut | Gnijﬁ??u%é‘?e“%*ﬁgﬁto&m @Fttl?rb?lpt&‘éﬁaar R9$QOfores the current

posi ti gpozy)formation as a history or log. The present data is
preferably stored on mainly a RAM In a floor position data 63 data
suck as the di st dileesr pesitinnedetechag pak Géchasedor thefdoynted palsel valhe and

di stan : e . [ e ti.ve floor re stored

o oh e ER R ndt el SR AN SRBGS Grrbar B Bl Sy aEEfgon of ar

i nf or manitea.cal PsitRinaiens2 et fswiteh fandtiddl dxetathemittodRONIhecaBpdsttimiiata 62

menory. Wien highly frequently updated the data nay be established on
RAM [ Gteres the sumrent pasitipn difemationas e bistory odeg:  olhernsgsenisdataistmreferahly stored

N : t 1 e .
Y e A e
not 2(b e flvoreenmdrthe didfanceblbetveden ajmsiet kahthdetspettivedflonns dreGtbred, which the

arithneti.cally operates the, di stance between f|oors every operation
of t he RAUHGHAIGE POISER BesSIPSS Pafg PP&Bﬁd‘BS#%B%WfH%W’éIOGS, Thpres¢rs data are
exanpl 1 £, {1l a 4 b

i ot ane e B e b R PP bleh) Elues g iR B ety e
el evat established oh ReAM.

[0024]

25 The car position detecting unit 64 refers to the car position data 62, and stops the

output of a car position deciding signal 40 when the car position information has not been stored

(has not been memorized). The car position detecting unit 64 arithmetically operates the

distance between floors every operation of the elevator, refers to the floor position data 63, and,

for example, if the floor position data is different from the stored distance between the respective
30 floors, outputs such a fact to the elevator controller.

[0025]

In a switch position data 65 data corresponding to the positions in the shaft of
electronic switches and the like are memorized and stored. These data are stored by

maintenance person’s inputting based on design information of the building or previously



[ 0025] In a swtch position data 65 data corresponding to
.the positions in the shaft of electronic switches and the |ike are W6019
menori zed and stored. These data are stored by nmai ntenance person's

i nputting based on design information ofgthe building or previously
W5019 - 8 - inputting when manufacturing the safety controller. These
dat a ariepugting etlemaiantfacionnROM safet§ tastoller niFhese §40 A6 stoved wiainthon ROM or
functigﬂigxecuti ng unit 66 outputs a command for executing the 5
funct i SSOHHEY-correspondi ng rel evant switch when the current

positi qoogd] the car matches with the stored switch position data. For
exanple, if the function of the relevant switch is alimt switch
power shutoff or Avswiteh Antticn ¢xsnuting wittuwputs @ comopnd forkeeaitmgahe

t he car he itch function, executi unit 66 transmts.jnformation.
of te Bapst R e Cieeah R BleG AR e e e el PR ont theead o with
Fig. 4 tBhavtedishatdh pbsifesdah Skat&ample, MBOTARIGEHS BB rélbva@swidh & Rimit

| owernost floor to arrival at the positions corresponding to a first

limit Switchpowar gwipthoskrgbmertyationts exgovicd te soppr degelasats thepar. ( aFhe gyvitch
(c). | Fi f : F i .

() B R %l 5l o yBSSHTRS 85 L A 5068 cor
descendbngoltbridecti on of car in the shaft is 15 assumed m nus. [0028]
The fir@é},}init switch is required for limting the noving direction
of thel linits function, when the car reaches the position

correspondi ng to g | ki ' cﬁcctaﬁ tf '
carried out and tffl] 'Qicgziﬂr()&i%tstragggﬁst?\é& %ﬁy\%dgﬁ?‘ﬁ nt gttgglggﬁ%d?i %Sgt floorto

di r ect iaomval Fhihe POsitiensorwiresparidingstoiat fokt lirsit switkble@4 4ad 4 sevahd limit switch 25 by

itch", In its.fupcti k i d hut of f
Sort or e Prebt B RS ' Bt BieBeS Bt ho iR s h it as 2 efence Bk o Theo
when camber 6BAIRE Sf tHe0ve&8PEndodsr for ai@&eg&narggdiﬂe@ﬁbn Q2 thd BRast is

safety controller 2 pre-stores the distances fromthe plate 28 to
be Het @stuated2Bings. the | owernost floor up to the first [imt switch 24
and thefogﬁiond limt switch 25 (L1 and

The first limit switch is required for limiting the moving direction of the car. In
its function, when the car reaches the position corresponding to the first limit switch only brake
actuation is carried out and the car is permitted to move only in the ascending direction. The

20 second limit switch is called “a final limit switch”. 1In its function, brake actuation and power
shutoff are performed in order to prevent the car from colliding with a buffer 30 when car 20
reaches the second limit switch position.

[0029]

The safety controller 2 pre-stores the distances of from the plate 28 to be detected

25  at the lowermost floor up to the first limit switch 24 and the second limit switch 25 (L1 and
L1+L2, respectively) as data corresponding to the number of pulses outputted by the governor
encoder 8 (L1 is -800 and L1+L2 is -1200 in Fig,. 4).

[0030]

The actual lengths of L1 and L2 vary depending upon various factors such as the

30 conditions of building, the rating speed of car, the height of car. But, in the case of mechanical
first limit switch 24 and second limit switch 25, when once set lengths are necessary to change
the rearrangement and adjustment will be indispensable, resulting in difficult work. However,
in the present embodiment, pre-stored switch position data 65 may be provided in the safety

controller as an initial setting. Therefore, the pre-stored value may be changed even in the



LI +L2, respectively) as data corresponding to the nunber of pulses
.outputted by the governor encoder 8 (L1 is -800 and L1+L2 is -1200 iWwWe6019
Fig. 4). [0030] The actual lengths of Li and L2 vary dependi ng upon
various factors such as the 30 conditiong-.of building, the rating

speed of car, the height of car. But, in the case of mechanical first
limt sm;mmmtzm mfdrnsec”fimjrnbimmnancsavpietmhrﬂ@ inpnhtethe preegtorsd idataeligtthstoethe

"l < pete RO ookt T PRAL AL e LT or At B i ted

enbodi g @%ousﬂ{/ s &t Dl sSiyths thlﬁ%ﬁfeﬁ} %tr@ﬂ&aat iR deveRe MsQVkslad nia'fhtéﬁll%ce
safety controller as an initial setting. Therefore, "the pre-stored

val ue regriisect aadnje cheskiog as welltas armgmem work wilt beeasy¢o dosodhat ks otancost

The | erson may input the pre-stored data directly to the
saf e%m con?%o]cﬁ%g? through a data termnal. Alternatively, the

pre- stc[loe:dl]data may be inputted previously as an initial setting of
the safety controller at the delivery. As a result, maintenance work

such as data chec¢<‘? REnAa) igdiig. 4a'§d'élﬁﬁeéﬂ'§éﬁ9é%tn Woich thel pasitinn detesiing senger, 27
so t hat t

(a) in hIilg Iagte%t% @%t%é’)’g%? Eélag?gtte %gﬁﬁgvﬁy erhl%?ﬁ@ p05| tlhlc;snSt %t‘%%%’%tg
sensor cbﬂtrhﬁm* macﬂfnmealtes tat fHeatieh®8edahed ehedotverned fladr bhdsed bovirrderstion
floor. In thi tate, fet controler 2 disc nates_that the
s (SR LS e e CHRE $4ROH GE BRI Bk dut and
of the 1h@i\ﬁﬁ£é§'Q§é cv.frké?l@f)oaflﬁm;( B?ca‘?%'t&'z% detecting sensor 27 (for

exanpl e, 1"), and initializes the current position Lx of car

20 to 2[@93)'2] [0032] In the state of columm (b), when the

Che Safety contr et T98ef e b aien§ia, i piioeS torbnkf she DBlE ¥ e pered

15 govek B loRBERSEE flodr 1A Bafeh ulrall@S thes dophakd Mieptf!!;e%tcﬁfﬁilﬁea fiem thBe
plate 28 to be detected at the |owernost floor. [0

t hel&t Roxermpr ersoderd g calquiatescthe rd@tlwab,stamqeufwmﬂwtpl@tné%ﬁ@be deteeted at the
corresqwgﬂr‘g}g hofhe first limt switch. At this tine, the safety
contr ol conpares the current position Lx of 20 car with the

posi ti q0033] corresponding to the first limt swtch and judges that
both positions are coincident, so that a command for power shutoff is

outputted to stopntiestarelselsmnda) thear PO Raswsrived atythe ppsitigpeqregpomging to
shows ttﬂ@ﬁfé@ﬁ?nt%fmttcﬁe LAPYRE ARS! tht s8¢ cotnt}ﬁllér %%)gﬁ%}ésecﬁe Whikdnt PEsiIBIEX of

in the case of the uppernost fioor ad
20  car with the position L1 corresponding to the first limit switch and judges that both positions are

coincident, so that a command for power shutoff is outputted to stop the elevator car 20.
Incidentally, though Fig. 3 shows the case of the lowermost floor, the like matter will be made in
the case of the uppermost floor as well.

[0034]

25 Fig. 5 shows the case where a virtual limit switch is between the lowermost floor
and the intermediate floor, and shows transitions of states of from detection of car at the
lowermost floor up to arrival at the position corresponding to the third limit switch 26 by three
steps (a) to (¢).

[0035]

30 The function using the third limit switch is required for securing the uppermost
space of elevator shaft when the maintenance person enters below a pit to work therein, and also
is required for a terminating floor forced deceleration device for shortening the length of buffer
30 by early applying the brake in accordance with the position and the speed of car 20.

[0036]



25Fi g. 5 shows the case where a virtual linit switch is between the
. lowernost floor and the internediate floor, and shows transitions of W6019
states of fromdetection of car at the | owernost floor up to arrival
at the position corresponding to the thipd limt switch 26 by three
steps (a) to (c). [0035] 30The function using the third limt switch
is required for sHoumnfatycolteoliepperevatotes sixadigtande (8 pudrom thdplhte 28erbe

h [ b ) ' k th | n, d_al
| o°r equietEt B dISHERRR Aorhas 1A b HROIE Bk 26 &% datt 60 BaoPch oS
short eruomsﬁdaaihdgqa%@n@ﬁb&%%bﬁrseé&tﬁmeﬁ%ltue dridgicddeg gbr ake in

accordance with the position and the speéd of car 20. [0036] Ws019 -
10 -  [0037] The safety controller 2 pre-stores the distance (L3)

of fromthe plat 8 t e detected at the, |.owernost, fl por 28 to the
Chi (BT e o t CRognde S s Sulaghich R TRR etk st £
t he nurdeedctedlith@ platec® WUeletdchd Ao yhelIBReGRUERABST BIYGRE BEteSel BORE ofRhe
Colum (a) indicates the state in which the fp05| tion detecting sensor
27 has leweegastHoemfsom the positn detesting senser 24 (fax examp!e, 6Qek.nd s thefsaistr .
By the . r r bt

det ect 1B 2 bRcllngl 16 PR BRA de oY 105 RAL it e
di scri runehtesositioatlx toezecar has arrived at the | owernost floor, and
initiall eﬁ the current position Lx to zero. 10 [0038] In
col [?é:)s in response to when car 20 ascends to cause the position
detecting sensor :
the | owernost fl ()I(g)r%?ﬁl?}]rg@zz? té-%eg%ﬁ? ?v‘gﬁlg%laiz@%st%%&tsgo ggﬁgﬂt‘ ﬁ%&s@?) na&etemng
pul ses senrop B7 tepask tloouglhtheplate 28 tr bedatedert at@halvsvecmbst float, ele talfiety controller

relative distance fromthe pla 28.t0 be detectedq at the | owernpst
Foor | SERAR1Y of FiRes SO0 froBLE ARVEY CTERLS Sand SoIoH LS Ehe Fpitre
at t he dadsickifRin BRIPIAE LS bOGetb&ed BBNE HWdmbitdorswi tch. At this
tinme, t[g(%gs]af ety controller 2 conpares the current position Lx of

2

15

In the state of column (c), the car 20 has arrived at the position corresponding to
the third limit switch. At this time, the safety controller 2 compares the current position Lx of
car 20 with the position L3 corresponding to the third limit switch and detects that both positions
are coincident, so that the function of the third limit switch is carried out.

20 [0040]

Incidentally, though Fig. 5 shows the case of the lowermost floor, the like matter
will be applied to the case of the uppermost floor as well. By providing a plurality of virtual
limit switches between the lowermost floor and the intermediate floor, a more sophisticated
functionality can be realized.

25 [0041]

Figs. 6 and 7 show operations when returned from power outage or a long-term
unavailable state, and when returned from emergency stop.

Fig. 6 shows the case where the car 20 is in the intermediate floor. Column (a)
indicates the state in which a floor N of a reference position is unknown. At a power outage,

30  when the elevator is returned to operate from a long-term operation stop state the safety
controller 2 is impossible to hold data of the safety controller 2, so that the reliability of position
information of the floor N as the reference position and the current position Lx for car 20 is
lowered. In order to hold the data of the safety controller 2, a backup battery may be provided

to the controller 2 or the data themselves may be held in a flash memory. However, when the



car 20 with the position L3 corresponding to the third limt swtch

and detects that both positions are coincident, so that the functi onW6019
of the third limt switch is carried out. 20 [0040] Incidentally,

t hough Fig. 5 shows the case of the | owgnnost floor, the |like matter

will be applied to the case of the uppernost floor as well. By

provi dipogven sppply &drithy owdrallélevatat sylsiemi is shuv dftthes: ibetposslilityhvhat thevesBismay
floor and the,internediate floor, a pore sophisticated functionality

can be 'P2H ‘%H’&.th%p‘tr%ﬁlﬂtopa bringing a fear q%icégﬁn%a Elive dgﬁ?fﬁf“i?d@ﬁ‘&%ﬁ“&h%

when 1 efcufa0BkifidPOr (AP V6 v AGRhAT aidl 18 PsitiSh MHFOARAYRh R Rl Bl &1c8 po@hfn
when returned from energency stop. Fig. 6 shows the case where the

car 20 flriNandtbe corentrpositiat &xf | oor. Col unmm (a) indicates the state
in IC[B %Zfloor N of a reference position is unknown. At a power
out age, 9 ]when the elevator is returned to operate froma |long-term

operation stop stidkewisBen siaf @by of héredyaopla stfongMRaAGRE Rree fs@xB®dho car 20
data of the safety controller 2, so that the reliability of position

i nf or mednd dherefore, Belip ioeaused Rpsweenethe apesraerderpard the gaverner pulley.c uAs agsult, a
positiaq 1S 0 I e o

D0, Uty A Su AL e 6 by e Bl
controldcetir. 2 or the data thenselves may be held in a flash nenory.
However[pgl\{gen the W019 - 11 - power supply for the overall elevator

sysi%m hut off there is a possibility that the car 20 may nove
during the oper aty : LOgL Abr & | T
di fference bet méﬁ%%}%%%né}fa %)%sllféﬁa%rtl} %?Ht?a%r Zghlﬁmé ?ﬁf% c{aﬁé@%t?}dgﬁecgiﬁ%g
t he posigniab#0 dbutputtedetoiebavatlr cohteollee B ¢o eizad tpolsd ¢levaworfdootyolldd 3athet théeurrent
current positi.on . 5 042] . Li kewi se, in the case of
e gerRep R of o3 2tias Rgt Bretiderigatls buchs SR EPTEUE & car 20 and

theref que44j2 slip is caused between the governor rope and the

governor pulley. As a result, a difference between the actual o
posiiion of car 2hen theiekevates cetedlier 3 nldtertséhal tire eanpogtien deadding gignalA40 is in

occur .k bR cprmionspeetof ML ATE UG0S0 AR FeRSRne SRRl Bt
el evat ghowf v Figl b@). 3At thisiigsahe Eﬁfet%r%nﬁ‘bl@étfﬂ@{o ©6fitdro tHedperhtioN apeddtT
current position of car 20 _has not been deci dable by the safety
cont r olcRe@n® when speed abnormality occurs, power shutoff and brake actuation will be performed to
thereby stop the car.
20 [0045]

Next, when the car arrives at the lowermost floor as shown in Fig. 6(c) and the
safety controller 2 detects the arrival at the lowermost floor through the position detecting sensor
27, the safety controller 2 turns the car position deciding signal 40 ON, and initializes the current
position Lx of car 20 to zero. Accordingly, the elevator controller 3 can restart the operation at

25 the normal time.
[0046]

Fig. 7 shows the case where car 20 is below the terminating floor. In column (a),
the safety controller 2 turns OFF the position signal outputted to the elevator controller 3 (current
position deciding signal) because of the car current position being unknown to signal that the

30 current position of car 20 is undeterminable by the safety controller 2.  When the elevator
controller 3 detects that the position signal 40 has been turned OFF, the operation speed of car 20
is limited and the descending operation starts slowly. At this time, the safety controller 2

monitors the operation speed of car as well, and when speed abnormality occurs, power shutoff

and brake actuation will be carried out to stop the car.



[ 0044] 15When the el evator controller 3 detects that the car position
~deciding signal 40 is in OFF state, the operation speed of car 20 i sSW6019
limted to start the descendi ng operation slowy as shown in Fig.

6(b). At this tine, the safety controll.gn.2 also nonitors the
operation speed of car, and when speed abnormality occurs, power

shut of f[oa#®] br ake actuation will be perfornmed to thereby stop the

car. 20 [0045] Next,. when the car arrives at the

| ower nost 1 oor a¥ehwhiEn the o 4iives fhedawernest dlaprieymisahpartis ay sf@wn in
det ect r

ot oct 15 NoRahd Vlsefiy LR ABHS HEBaD by favalst G iRt RGSH chfillat porion
deci di rtgrcmggmd pomlo@\letanng semison 2, mlmmfdtjnemttwiheeh'effpas powerrshutoﬂbefnddaake

20 t 0 heeleatorc | 1 er an r t the
oper bt i Shatipn BESOR Y ool sy 201 levatia, and g ie' sl onpioer 3
case White&tsGast tH@carShab BHRA tahﬁletl@&éﬂﬂaﬁi 16 thicRgk thel Joskidh umc&@ sengélen
safety controller 2 turns OFF the position signal outputted

el evat dhe @afetmc@mr@lier@ tpeg itheenr ppeition denididg sigdhiry @Ngméln)ltlblema@lyecment
t he car nt ei ng unknown to signal that the 30 current

posi ti dor?%glpﬁg‘é(ro@glsl {Ozr%d(gt erm nabl e by the safety controller 2. \Wen
the el goo4g]r controller 3 detects that the position signal 40 has

been turned OFF, the gperatiqgn speed of car 20 is |limted and the
desé@ndi ng oper atAGRrdingsia the fregpips, bA(tprpwriglgtthmosm%d%%@gyensor 27 capable
control

spoed ShesieeifPAube dut 6 RABRIGLI, Rpfifeis 08, REnd¥iinor flle$ Sihying a
carri ech mude genemtarrﬁort gmeraang puldédib Aceordiznee Wlﬂﬂt%}novement amount of ddexthe

when t he.car arﬁI t he Iog_e n&gt fl.oor term nal %grtlon as shown
in Fi g.SaEppgontegr FFéelgfg\géflyuté 0} Be pasitian defeermessepsng 24 and (e pulge %fﬁérator
| ower floQBE clir

Lone o B TS LRl ae oA LU OBl AER Lk pn g
act tat |S¢gmat 4 wxtbp ekedigtor aﬁntrOSalbﬁeqmei mpadet theeplage th@sdfety sy gemtvadch hmbeen

when the saf. cont.rol that the.car, has arr

v maorr e Sy R icnf it AEERlCastBhs bRy SBsbePerd poneifer 2o ifiiey
cont r olth@gledrdnid pSsitidis 16 ﬁ{erdb?ﬁmbléﬂ{bndﬁﬁzl fHhADnIrIRAaf4f s%a}kxﬁndAccordmgly,

initializes the current position Lx of car 20 to zero.

10Accortkl mgchasicehevitdes gut brgdispepsest with.analgng Keopsble to snpraes @@tmmgtenance
sensor dentifying the

tor m a4 SEEARElFunflze 6 SR BhdeHRRL R BBt e & pulse

gengy afjoo4d]or generati ng pul ses in accordance with the novenent

amount of car, the safety controller 2 receiving inputs fromthe
posi tion det ecti Aue el $soveralgnpsirpion diagsary shewiag gn cleyator arsngdipg éo

Coel o1 anbE SOy B BEh & T AR O prbviddd th A1 dor 0t & and

position decl e ele at or contr ol

be nmadeldtes 0epH# aebe détectsdbiehy losyesmesn fldor edrmivasd pbeien and) at/mamppesraidstyﬂoor

nmechanical., with el ectroni. a tions base% on the s cont y ol L
$os 9 :

and i ddeiiRa) PPRionAre pet RIRYided, o Fhe rgnge eSO maND w.s ﬁé’ epsyEing

fungy i aisece 1RGndiadted 1 1BY¥s§.em Accordingly, the mechanical swtches
can be dispensed with, naking it possible to inprove the maintenance

and eff ilvely utilize the space of horizontal area in the shaft. 20
[0049] Fig. 9 shows a block diagram of the function implemented by the safety controller
2, in which a terminating floor position measuring unit 67 is additionally added which outputs
distance information provided by the range sensor 70 to the car position detecting unit 64.
30 [0051]
Fig. 10 shows the case where electronic switches are disposed below the
terminating floor, in which the switches disposed below the terminating floor are made electronic
(substituted for mechanical switches) based on information of the height from the shaft floor

measured by the range sensor 70.



Fig. 8 is the overall construction di agram showi ng an el evat or

. according to another enbodinent, in which a range sensor 70 is w6019
provided in the | ower portion of a car, and plates 50, 54 to be

detected at the | owernost floor term naljsgporti on and at the uppernost
floor termnal portion are not provided. The range sensor 70 nmay be
capabl ef0ob2jreasuring the 25 distance La indicated in Fig. 8. [0050]

Fig. 9 shows a bl ck di.a of the_functio | emented py the L
safety controller ESC”PHO&H’%E H‘afi%Pfﬁhﬁé‘E‘?en‘ﬁRqu g@rcabagﬁﬁl?%geIWéE%Wﬂﬁﬁlatmg
uni t 671 rakieistih QParatidn %Hﬁ%ﬂ@?bﬁﬁg@ﬂﬁ@%@ t%ﬁxﬁgﬁﬁtﬁ@gt%mmﬂ the car is

provi ded by the range sensor 70 to The car position detecting unit
64. 30 bdogihe terminating floor the tangd SersbiVibistih theatesmtablrerpgedeiche disiance is

't h d bel ow the t t fJ ch.th
ow t EncDeRr bt BRRET s fpml WP PREHIRG odtihsenciRistioache Wi G FoBhibe shat
(subst i fisdrest ch020. Tehaiehih 16 Wetnohng)oplasied, mmﬂf&ﬁrﬂ%e&ﬂesogosglbl% w1th0ut

hei ght fromthe shaft floor nmeasured by t he range sensor 70.

13 - [ 0¥Bz}ing the operation forrsteiectipg thegafergrce ppsitipbde of the case vvhere
t he car 0893 ]I ying below the termnating floor returns in operation
from power ‘outage and | ong-terminoperative state. \Wen the car is

bel ow t he terni naAtdegdihh eothetthegsiapdey aiitionally Addisg the fafige séﬁiceeshpéﬂkeof
range and the d@stancg measurable in.range, so that it wll
pos P bl Besyripg thedesipp e ljﬁ&’s' £ SRINBLing HlooE K is pQ etqszéméﬁ&ﬂftctrpn@@rplwhty of

car 20 s ifigs ighotbl pLiBu! e tehiiiHRhg ABEY &lchQhenREARRY FdHh BoRCARERNRS

possi bl e wi ecting t eopratlonfor etecting
posi t i dangtH0E8ppetatter titeghtsomalisg itqroegbleng cotiyibatd do spacea adving adidimpgove the

t he range sensor ¢ ablte of, 10 nmeasuring the region bel ow the
t er ni nd eﬁ%“’fllsB‘EﬁdW enTEUki bl e to mmke el ectronic a plurality of
swi tches di sposed below the termnating fl oor even when returned from

power outage or long-terminoperative state, thus making it possible
to contRE E‘SRBN LEHVi ng and i nprove the operation speed when
retur nelﬁ 5(ﬁEFERENCE SIGNS LI ST [0054] 2 safety controller 3 elevator
control

2 safety controller

3 elevator controller

7 governor

8 governor encoder (pulse generator)

9 motor

20 car

22 weight

27 position detecting sensor (position detector)

50 (lowermost floor terminal portion), 51 (lowermost floor), 52 (intermediate floor), 53

(uppermost floor), 54 (uppermost floor terminal portion) plate to be detected



7 governor 8 governor encoder (pulse generator) 9 notor 20 car 22

~wei ght 27 position detecting sensor (position detector) 50 (| ower noswe6019
floor termnal portion), 51 (lowernost floor), 52 (internediate

floor), 53 (uppernost floor), 54 (uppernmst floor term nal portion)

plate to be detected WO019 - 14 - CLAIM5S [CLAIM 1] An electronic

safety elevator for detecting the po€iIAIMS of a car novi ng through a

pl urali oors jn a shaft, sin

gener at eyt ﬁl?ﬁt;fo?}msggé@f SIS o SRRFRIBE e PSS o iR mown through a

movenentiy Rt &f Sodrfin a $haR08bhp@glet ector which detects that said car

arrives at a predeterm ned p05|t|on and a safety

control |l er whi ch &pulst gensedtor whitk estpafstpetses ol abcprdeoiest withiheedhquosof | on

i s detected g uts a comand corresponding to a pre-stored

val ue wWheh® ‘W‘@ ?ﬁﬁf%d val ue reaches the pre-stored value. [CLAIM 2]

An el ectronic safgpysitedrededécdor Wisicll@étbAS that 5hi€ ba diives a‘t"ﬂ%f@ﬂetérrﬁﬁie@ posmon

position detector detects that said car arrives at said floor,

sai d pLﬁnﬁles are counted after said floor is detected. [CLAIM 3] An

el ectronic safety i i.n. .cl ai Ln_ said, pulses

are counted after ?a!f&\é%égtr?olge? ?"l% g‘%ls&glﬁ tsasg&degru?%eg]gﬁ?rn%érg%ﬁ? lﬁedi éoglltﬁm 8

car is dimmkdeaad eatpos asbomppmd cotrespohlding ¢o 4 piestorsd vaRievaRARRS cdunted value

pre-store C% ue. {?QI%_CQI%M An el ectronic safety elevator as defined
ey

in claifff $osition detector conprises a position

sensor QM4 [ I tie - W I

fixed o[;]UL’t he fQ oo}rQn glﬁgfgorg Eafe tvgtr%a%gﬁié\eg %g%?l %E%f%faoﬂ]&m detector
el ect r aletectsthitetaid cmr ewates at s;asd fedr mﬁﬁsalmpldi;ealam dqunvddeafier said ook is detected.
posi ti or rlses position s OVId din i d car,

Pra bl dRRdMESho AL BEBORE SarPeter 2 4EEMah iR e et il pilsrarg

and havc@uh@agﬁgﬁsaf@éira&m@t Q%rﬁﬁhaﬁﬁ ﬂoépﬁﬁé saidl G4 Mb&lerdied Bt ?csblséar\wfen
safety el evator as defined in claim wherein sai d

posi t i dhe geunsed wlug @@ﬁtestheayetsmeqowém i on of fI oor by a position
det ect Qg%ﬁ@f;f%ﬁ o RS Qe frgc sa FtS' Uk or élﬁ g&?nelal if of2 a%mtlow M pOSd(IOIl Yeftor

are fi reSpect| Ve froors
comprises a position sensor provided in sald car, and a plate to be detected which is fixed on the

floor side of said terminating floor.
[CLAIM 5]  An electronic safety elevator as defined in claim 1, wherein said position detector
comprises a position sensor provided in said car, and plates to be detected which are fixed to the
respective floor s and have lengths corresponding to door zones.
[CLAIM 6]  An electronic safety elevator as defined in claim 1, wherein

said position detector identifies the position of floor by a position detecting sensor
provided in said car and plates to be detected which are fixed to the respective floors, and

said safety controller comprises a car position detecting unit for detecting the
current position of said car based on said pulse counted value and information of said identified
position of floor, a switch position data in which data according to positions within said shaft are
stored, and a switch function executing unit responsive to a match between the current position
of said car and said switch position data for outputting a command corresponding to data
according to the positions within the shaft.
[CLAIM 7]  An electronic safety elevator as defined in claim 1, wherein said pre-stored value
corresponds to positions corresponding to a first limit switch and a second limit switch after
detection of a terminating floor by said car.

[CLAIM 8]  An electronic safety elevator as defined in claim 1, wherein said pre-stored value
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