1 DESCRIPTION Title of Invention: ELEVATOR SYSTEM Technical Field
5[ 0001] The present invention relates to an el evator system
equi pped wi th an uni ntended car novenknt protection, and
particularly, is suitable for a high-performance el evator system
equi pped with a safety controller based on a 10 m croconputer.

Background Art [0002] A temis required to be
equi pped with an uni ntended carrblﬁ%gg?e%:[%ﬁt ection (UCMP), which is

a 15 saf evjige t t] 0 when an actuator or
a controf%g}%aéfb%ng angiﬁ‘}c%?ékoﬁgggﬁnd down before doors
of all the exits of a car and a hoist way are closed, and the |ike.

[ 0003] 20The uni ntended car novenent protection is configured to

i nclude a door zone detection sensor, a car door switch, a |anding
door switeghrdrealn&dekd and actuates a brake at the point of time

when doors of a car and a | anding are opened and a car deviates from
a | aAdi ngP WL bei ng br ought

The present invention relates to an elevator system
equipped with an unintended car movement protection, and
particularly, is suitable for a high-performance elevator
system equipped with a safety controller based on a

10 microcomputer.
Background Art
[0002]
An elevator system is required to be equipped with
an unintended car movement protection (UCMP), which is a
15 safety device that automatically stops a car when an
actuator or a controller has broken down and a car moves
up and down before doors of all the exits of a car and a
hoist way are closed, and the like.
[0003]
20 The unintended car movement protection is configured
to include a door zone detection sensor, a car door switch,
a landing door switch, and the like, and actuates a brake
at the point of time when doors of a car and a landing are
opened and a car deviates from a landing by being brought

25 up and down by a predetermined distance from a door zone.



25 up and down by a predeterm ned distance froma door zone. 2

[ 0004] For exanple, Patent Literature 1 discloses that in
order to make a novenent distance up £o braking and stopping short by
detecting an open-door starting car 5 prior to deviating fromthe
door zone, a car re-level operation is perforned when a car position
deviates[%%@gja | andi ng zone in an open-door state and a brake is

act uat ed en a difference between a car position when a door of a

car is opened .and a car, posit.io f.ter correction 10 operati,on of a
car position i%lbe%ad[}prge g&teeék%éltperre%é{reer h ré]f?r}]aqsifés a aft Hdt a
re-level operation is perfornmed when a car position deviates froma
bott om | T i BRKR ok M EBRA U A B IRCUSHR IR hrkinatand car
position is suddenly changed when a car velocity V2 after the re- 15
| evel opEreRROHT | 819k dey deferrcialdray it t§ods axthiang igar of the
re-level operation and is sustained for a predeterm ned tine.
Ct ati orpiict tRatdewidfirey afnorestiRO[DOO5]zone, a Rat ed-ldétat ature 1.
Japanese Patent Application Laid-Open No. 2007-55691
operation is performed when a car position deviates from a
landing zone in an open-door state and a brake is actuated
when a difference between a car position when a door of a
car is opened and a car position after a correction
10 operation of a car position is performed exceeds a
predetermined value and that a re-level operation is
performed when a car position deviates from a bottom level
and a brake is actuated by determining that a car position
is suddenly changed when a car velocity V2 after the re-
15 level operation is larger than a car velocity V1 at the
time of the re-level operation and is sustained for a
predetermined time.
Citation List
Patent Literatures
20 [0005]
Patent Literature 1l: Japanese Patent Application
Laid-COpen No. 2007-55691
Summary of Invention

Technical Problem

25 [0006]



Summary of Invention Technical Problem 25[0006] 3 In the
related art, when a predeterm ned distance that is a reference of
abnormality determination is set to bé shorter within the door zone,
a possibility of erroneous detection increases, and particularly, a
car 5 novenent is erroneously detected due to a rope expansion

according to PASSSNGES) Geld | 26 Oy of fofbdlerfiiiddiess sdpcase of

the erroneous detection, a car I's energency-stoppe such

h | . ' .effici '
Gogr aded 1k 15 bartrerafs Thoamarndhtb? FRGrRETE AR +ELEoF ke an
I f I , th IS i tate lik ing, d

Cher of ore L FROTORR BEHve BAS) F95Expaed® dRRST 5 bhseBrighr & ot i ng

on/off a car, such that the travel efficiency is remarkably degraded
and i s dPFyeRepds feetactiarnincherses 00mp] particulariviera ¢he
configurations described in Patent Literature | may need to perform
t he Be- Ieved¢neper bt | onrafecushy , dépecead edwet Bct & onope nexpanslion
I ncrease a car
according to passengers getting on or off a car. Further,
in case of the erroneous detection, a car is emergency-
stopped by a brake, such that a travel service of an
elevator stops and travel efficiency is degraded. In
10 particular, in an elevator having a long rope like an
elevator of a long stroke, the rope is in a state like a
spring, and therefore the rope can be easily expanded due
to passengers getting on/off a car, such that the travel
efficiency is remarkably degraded and is different for
15 each floor.
[0007]
Further, the configurations described in Patent
Literature 1 may need to perform the re-level operation of
a car, increase detection time, and increase a car
20 movement distance in the open~-door state for the detecting
time. Further, when the car velocity V1 is reduced, it is
easy to erroneously detect the VZ as abnormality, while
when the car velocity V1 is large, it is difficult to

detect the V2. In addition, in an abnormal mode {mode in

25 which acceleration 1s not made) in which a car travels at



20 nmovenent di stance in the open-door state for the detecting tine.
Further, when the car velocity V1 is reduced, it is easy to
erroneously detect the V2 as abnornal éty, while when the car velocity
V1 is large, it is difficult to detect the V2. In addition, in an
abnornmal node (node in 25 which acceleration is not made) in which a

car Lraup scayy 4NZ & M3celdie OLEOLI 0D FARDCL: Da e B0 AP i

detection is del ayed. ject of the present inventionis to
solveiﬂg%igiggblen1of the related art and certainly detect open-door
novenment & Shorter novenent distance (earlier point in tinme) and
pr event b&gvgt efficiency from bei ng degraded whil e increasing higher
stability: ? 09] 10Further, another object of the present invention
is to renmove erroneous detection and increase reliability, regardless
of a | ong and &herlsttorke fdie iredsviatigrveiidian did fler eftlevddivieen
floors. [0010] 15In addition, another object of the present invention
is té cartcdndy of opha taraved hart aapd ecket vxin e d et st anoeet + oo a

| andi ng reference position of a |landing, regardl ess of speed patterns
such as mowentofata £aghspesd, neearder adi Ofancecad er eiéOnpoame 1he

i ke.
time) and prevent travel efficiency from being degraded
while increasing higher stability.
[0009]

10 Further, another object of the present invention is
to remove errcneous detection and increase reliability,
regardless of a long and short storke of an elevator and a
difference between floors.

[0010]

15 In addition, another object of the present invention
is to certainly stop a car within a predetermined distance
from a landing reference position of a landing, regardless
of speed patterns such as a size of a car speed,
acceleration, deceleration, and the like.

20 [0011]

Furthermore, the present invention is to achieve at
least any one of the above objects.
Solution to Problem

[0012]

25 In order to achieve the object, the present



20[ 0011] Furthernore, the present invention is to achi eve at
| east any one of the above objects. Solution to Problem[0012] 25In
order to achieve the object, the presént 5 invention provides an

el evat or system equi pped with an uni ntended car novenent protection
that stops a car by determning the case, in which a car door and a

| andi ng dopL.af &, | Ood?@igggnaﬁt@ifvm %f@geﬂlsegagggé&%mg@dr?ng; a

| andi ng, as open- novenment abnor mal i the's eminc

car door itc at_ det ect n open state of the car door; .a | andi ng
Goor ow AR Rt ST APETTERYE Ot ErOR S o B
detection device that detects a speed and a npvenent anount of a car
and a flGOTCHH R EHBrEMTEHTR tHRIDHNY A SF A9PT RS ot | EFRHRT
determ nes an open-door novenent abnormality by an abnormality

det er ni IRAYBAEIHrE S PR UELae ar@ta carr sheallsiated espattato a
car position based on results detected by the detection device. 15

Advanit ageousikf f ext somdntdnm@ntnorefiatd Jbnormal i tAecorted ngydioen he
present invention, it is possible to detect the open-door novenent at

an earl igicpoiifgi na tda®e dadr deterdh nimg: tder apen-JoBpdoVerend of
abnormality
the car door; a landing door switch that detects the open
state of the landing door; a detection device that detects
a speed and a movement amount of a car and a floor
16 reference position; and a safety controller that
determines an open-door movement abnormality by an
abnormality determination threshold value of a set car
speed with respect to a car position based on results
detected by the detection device.
15 Advantageous Effects of Invention
[0013]

According to the present invention, it is possible
to detect the open-door movement at an earlier point in
time for determining the open-door movement abnormality

20 based on only the car position, improve the safety, and
remove the erroneous detection to prevent the degradation
in travel efficiency, by detecting the floor reference
position and the speed and movement amount of the car and

setting the abnormality determination threshold value of

25 the car speed with respect to the car position.



20 based on only the car position, inprove the safety, and renove the
erroneous detection to prevent the degradation in travel efficiency,
by detecting the floor reference posifion and the speed and novenent
anount of the car and setting the abnormality determ nation threshold
val ue of 25 the car speed with respect to the car position. 6 Brief

Descri pt 4] =[ overall configuration
Bfeﬁe&f Bed ‘Hx“%tﬁ.% bE B:%‘?ilﬁg%“ | .

diagramillustratin enbodl nmen present invention. 5[FIG
2] A bI0ﬁ¢OPAﬁgran1llIustratlng a safety controller according to an
enbodi ment . [FIG 3] Aaside viewillustrating a

determ nation ance accord| to an enbodlnent FIG 4] An

oper ati on flomﬂ%%% 4§ia &R @hr ot ect i on

according to an enbodlnent
illustrating an embodiment of the present invention.

5 [FIG. 2] A block diagram illustrating a safety
controller according to an embodiment.

[FIG. 3] A a side view illustrating a determination
distance according to an embodiment.

[FIG. 4] An operation flow chart of an unintended

10 car mevement protection according to an embodiment.

[FIG. 5] A graph illustrating characteristics of an
abnormality determination threshold value of a set car
speed with respect to a car position according to an
embodiment.

15 [FIG. 6] A graph illustrating a car operation due to
a rope expansion according to an embodiment.

[FIG. 7] A graph illustrating an operation (stop
distance) upon the occurrence of abnormality in the
embodiment and the related art.

20 [FIG. 8] A graph illustrating an operation
(erroneous detection) upon the occurrence of abnormality
in the embodiment and the related art.

[FIG. 9] A graph illustrating characteristics of an
abnormality determination threshold value of a set car

25 speed with respect to a car position according to another



[FIG 5] A graph illustrating characteristics of an abnormality
determ nation threshold value of a set car speed with respect to a
car position according to an enbodi neit. 15[ FIG 6] A graph
illustrating a car operation due to a rope expansion according to an
enbodi nment . [FIG 7] A graph illustrating an operation (stop
di st anceluip@dhe occurrence of abnormality in the enbodi ment and
the related art. 20[FIG 8] A graph illustrating an operation

(erroneous det | o upon_ the occurrence of abnormality in th
embodi ment and de' @eq]a{}gograaﬁ. T L@t@%lﬁ%r%%qrgﬂ%g%q%dD an
characteristics, of an abnor rraé};c%)l/ determ nation threshol d value of a

set car t9et a- a7 Shk t Yd @1 cebrdli $RE tS2Anot her

7 enbodinment. [FIG 10] A graph illustrating characteristics of an
speed with respect to a car position according to yet

5 another embodiment.
[FIG. 11] A block diagram illustrating a safety
controller according to another embodiment.
[FIG. 12] A graph illustrating characteristics of an
abnormality determination threshold value of a set car
10 speed with respect to a car position according to vet
another embodiment.
[FIG. 13] A block diagram illustrating a safety
contreller according to yet another embodiment.
[FIG. 14] A graph illustrating characteristics of an
15 abnormality determination threshold wvalue of a set car
speed with respect to a car position according to vyet
another embodiment.
Description of Embodiﬁents
[0015]
20 Hereinafter, embodiments will be described in detail
with reference to the accompanying drawings.
In the related art, a safety styem using mechanical
devices such as a contact switch or a relay circuit is
configured of electronic devices using a safety controller

25 Dbased on, for example, a microcomputer.



abnormal ity determnation threshold value of a set car speed with
respect to a car position according to yet 5 another enbodi nent.

[FIG 11] A block diagramillustrating a safety controller according
to anot her enbodinent. [FIG 12] A graph illustrating characteristics
of an abnormality determ nation threshold value of a set car 10 speed
with res §§i6{0 a car position according to yet another enbodi nent.
[FIG 13] A block diagran1i||ustrating a safety controller according

to yet another 4]. A gr.a IIust atin

characteri stics %ﬁé%#\ é%ﬁ??yl%égéFﬁﬁ%%ﬁrQﬁF ?ﬁ%ﬁ#&ﬁd val ue of
a set car eed with ect to a car position according to yet

anot her %%%8H¥%%h? S $ §¥?Bﬁmo?h§$ﬁgﬁ¥ﬁ%ﬁ?§ P oo 5FEPDRRs ei naf ter,

enbodi rents will be described in detail with reference to the
acconparfFPeces bW gy . software that is a combination of input

5 information of a plurality of sensors or a safety switch
and is a combination of a plurality of state signals.
[0017]

FIG. 1 is an overall configuration diagram
illustrating an elevator system, in which an elevator car
10 2 and a balance weight 3 of an elevator are connected with
each other by a main rope and the car 2 is vertically
brought up and down by a shieve 5 that is rotatably driven
by a motor 4. When a car stops, the shieve 5 is fixed by
a brake (doubled configuration) 6. The brake 6 is also
15 used even when a car is emergency-stopped at the time of
the elevator abnormality.
[0018]
The elevator of the electronic safety system is
illustrated and the normal/abnormal state of the elevator
20 1is determined by the mounted safety controller 1 in the
high-reliable microcomputer and the like, and if it is
determined that the elevator is abnormal, a main power
supply that supplies power to the motor is cut off and the
brake 6 is actuated, such that the car 2 is emergency-

25 stopped.



In the related art, a safety styem using nmechani cal devices such as a
contact switch or arelay circuit is configured of electronic devices
using a safety controller 25 based on? for exanple, a mcroconputer

8 [0016] The safety controller is a higher-performance

el ectronic safety systemthat perforns high degree processing by

sof tware;ddipg; is a conbination of input 5 information of a plurality
of sensors or  a safety switch and is a conbination of a plurality of
state signals.,,J] 0017 Fl 1.js. an qverall configuration

di agram i | | ust 75t i $Rf A eqoéﬁooﬁesﬁ/s]t em Ci?{l%ﬁl}ﬁ?cg,? I éw\}) or car 10
2 and a bal ance weight. 3 of an elevator are connected with each other
by a nai%arfefg‘eerarﬁj Sl CHFSER O &f tTEANIGOHRGeRAtaRD B down by a
shieve 5 that is rotatably driven by a notor 4. \Wen a car stops, the
shi eve B IGORRN IR @ Wrakel Y dotr @ & onfalipirad ity ethahearake 6
is also 15 used even when a car is energency-stopped at the tine of

t he 8l eveatdrarabrmematidry . ot)0ii8] thereby Timp kimeydt org diidihe

el ectronic safety systemis illustrated and the nornal/abnornal state

_01;] tﬂg eteMiation 20y 1 s Thet earietgd dewi tirda 1RRUNt 66 Rhetiyueeat kel ler 1
i
include an operation processing device including a
microcomputexr, a CPU, or a DSP and an electronic
processing device in which processing logic can be mounted
10 by programming of an FPGA (logic circuit), and the like.
[0020]

As one sensor that detects the abnormal sate of the
elevator, a governor device and an encoder 21 are provided
to detect a speed and a movement amount (movement

15 distance) of a car. The governor device is configured of
a governor rope 22 that is supported by a rotatable
governor pulley 20, fixed to a car 2, and moves together
with the car. The encoder 21 (rotoary encoder) is
attached to the governor pulley 20 and rotates together

20 with the car and the speed and movement amount of the car
are obtained by counting a pulse generated by the rotation
of the encoder 21.

[0021]

The signal of the encoder 21 is input to the safety

25 controller 1 and the speed or movement amount of the car



hi gh-reliable m croconputer and the like, and if it is determ ned
that the elevator is abnormal, a main power supply that supplies
power to the notor is cut off and thé®rake 6 is actuated, such that
the car 2 is emergency- 25 stopped. 9 [0019] The safety
controller 1 is configured of, for exanple, a dual systemof a

i T OCOMpUILEY, AN L AR WY CLOAGOIPMS eEse Ly ehedo Acptate of the

other party 5 and an operation output, ereby 1 nmplrenenting high

reliabiljt T controller 1 is. configured to,include an
oper at i oﬂﬁo%‘?%%'gﬁs%%&%%v?]getfil%ccf%ﬂi Fo° ad%%?%%%r%ﬁtaerc}e%e%n or a
DSP and an el ectronic ocessi ng, devjce in which processing | ogic can
be mountd e bYP3r ot At PR R FRGA §FRied of %ml}?%%@t%%

l'i ke. [0020] . As one sensor that detects the abnormal sate of
the el e\Rif Attachov@radragiestite Bake afP exle daers R waiy el Fro e xRIEP 1o
detect a speed and a novenent anmount (novenent 15 distance) of a car.
The §overaiolr) dieviaeve st ponf | djurect ofn al goveardiong fapec@2dimat i s
supported by a rotatable governor pulley 20, fixed to a car 2, and
noves t apeddteriont ot heeeBsrma heptencode(fed LR Y BNEQsedd) i S
attached to the governor pulley 20 and rotates together 20 with the
car and 4. spegd and novenent anmount of the car are obtained by
counting a pul se generated by the rotation of the encoder 21. [0021]

[0022]
The the floor reference position of each floor and
10 the floor position information (for example, first floor,
second floor) of each floor are detected by a car position
sensor 30 (reflective photoelectric sensor) equipped in
the car 2 and detection plates 31A, 31B, and 31C attached
to thresholds of landings of each floor and when the car
15 position sensor 30 is present at a position opposite to
the detection plate, reflected light of the sensor is
detected from each detection plate. The length and shape
of each detection plate are changed for each floor, such
that it is detected whether the car 2 is present at a
20 predetermined reference position of the floor. In order
to detect the reference position with high precision, an
edge of the detection plate may be detected based on a
change in a step shape of the sensor signal.
[0023]

25 A landing reference position (landing level) at



The signal of the encoder 21 is input to the safety 25 controller 1
and the speed or novenent anount of the car 10 is cal cul ated by
counting the pul se. The speed and nodnent anount of the car are
detected by a detection device that reads magnetically recorded code
information by attaching a nagnetic tape to an hoist way (for

exanpl €., &ai Lo |02 ¥erd i £aladl R0t oN( Ascsnci ngh daseendl aok g

direction) or perforns optical (for exanp

[ 0022] The ere osition of ,each floor. and. 10 the
Floor o Trom s its i oh TF SR ttere 19 i e 5RLd®nd 1'o0r)
of each floor are detected by a car positiagn sensaor 30 (reflective
phot oel S YTRETe Y equiisad T ERESC RS HRd @dt &d6i SR THIcen 314,
31B, and 31C attached to thresholds of |andings of each floor and
when t hékadre 155 pat thonthensvfenmos grekieinn 2 f of uwit i8re opposi te
to the detection plate, reflected Iight of the sensor is detected

f r ombeacte tattaicini qnl gt e €3 1Ahe3 1Rngind ahld” shiepentofadash setBedt on

pl ate are changed for each floor, such that it is detected whether
the car thd sdifesdidiomn 2 predetaidime d & B 058 oSt idrom:ad t he

floor. In order to detect the reference position with high precision,
an at a predeteremined distance. Therefore, after the edge
position of the detection plate is detected by the car
position sensor 30, the car (accurately, car bottom) is at
10 the landing reference position of the floor when the
movement amount of the car based on the encoder 21 reaches
a predetermined value.
(0024}
Further, a car door switch 43 that detects the open
15 state of the car door 42 and landing door switches 41A,
41B, and 41C that detect the open states of the landing
doors 40A, 40B, and 40C of each floor are provided. In
addition, as the sensor that detects a load of passengers
within a car, a spring type load sensor 32 and a beam
20 sensor or a photoelectric sensor (not illustrated) that is
equipped at the car door to detect passengers sandwiched
in the car door are provided.
[0025]

The information on the sensor (the encoder 21 of the

25 governor, the car position sensor 30, the spring type load



edge of the detection plate my be detected based on a change in a
step shape of the sensor signal. [0023] 25A | anding reference
position (landing level) at 11 whichZhe car 2 is |anded is
calculated fromthe detected reference position of the floor and the
cal cul at ed novenent anount. Wen the edge position of the detection

ol ol g hopeienenepnaition of Heves Ui daiection

pl at es 31A, are attache a ge positron and
the | andi_ng r.eference position are aj.,a edet ey em ned di st ance.

Ther ef or&"T%? el “the“¥dg O%%s?‘fjra%ﬁ“ 043 ﬁfgé d%i‘eeﬁai’% ™t s detected
by the car, position sensor 30, the car (accurately, car bottom is at

10 the ISHHHRET thertBpdid i B AT 193°H | bR Thehs (FRM TRV RNt
amount of the car based on the encoder 21 reaches a predeterm ned

val ue. [0t ]|arFgieriricakbasigivol avd tarse3lahagomeueeatidie open 15
state of the car door 42 and | andi ng door swi tches 41A, 41B, and 41C
t hat sdetsicind heemmpemmtates die tdwefd@ndomgt tobrasr 40A;1 0B, s &gt U0C of
each floor are provided. In addition, as the sensor that detects a

| oad of Jpassengers within a car, a spring type |load sensor 32 and a
beam 20 sensor or a photoelectric sensor (not illustrated) that is
equi pped@iz>4he car door to detect passengers sandw ched in the car
door are provided.

The safety controller 1 determines the safety state
of the elevator based on the sensor information and the

10 switch information, and if it is determined that the
safety state is abnormal, cuts off the main power supply
and operates the brake 6, thereby emergeny stopping the
elevator car.

[0027]

15 FIG. 2 illustrates a block diagram of an UCMP that
is the safety controller 1, in which the UCMP detects the
open-door movement abnormality based on the position (the
moving distance of the car from the landing reference
position) and speed of the car.

20 [0028]

The car speed is calculated by counting the pulse of
the encoder 21 as the number of pulses (corresponding to
the car moving distance) per a predetermined time by a car
speed calculation unit 101. The movement direction

25 (ascending direction or descending direction) of the car



[ 0025] The information on the sensor (the encoder 21 of the 12
sensor 32, and the beam sensor of the car door) and the switch (the
car door switch 43 and the |anding ddor sw tches 41A, 41B, and 41C of
each floor) is converted into an electrical signal and a seri al
comuni cation 5 signal and input to the safety controller 1 via a

. Y . 1 d .
Safery sTarePERORRE by SLTETPEnERt o SN IO EL s dn BL FORLICE E0T e
10 switc inforrra_liio , ~and if cilt \IA% dtgterm' ned that the safe{% state
's abnor A SERE off THe SRTRIPHVRE RUphl SA IR EREST 4 T RECHP ke o,
th b t ' th I t . [0027] 15FIG 2

iIFLgt¥é§%€ééﬁigéﬁkgﬁﬁégfﬁn}§g?aﬁVSCRL fﬁ;t Fs thé safety controller

1, in which the UCVMP detects the open-door novenent abnornality based
on the pb%%4%bn (the noving distance of the car fromthe |anding
ref erence position) and speed of the car.

5 A distance calculation unit 104 between the landing

reference position and the car position calculates a
determination distance X between the landing reference
position of the landing and the car position (car bottom
position), and FIG. 3 is the explanation diagram thereof.
10 The landing reference position is a position that is
spaced apart from the floor reference position by the car
position sensor 30 by a predetermined distance. The car
position is obtained based on the car movement amount from
the point in time passing through the floor reference
15 position.
X = |car position - landing reference positionl =
| (zax + xB) - (xB + xa)l (1)
AX represents the car movement amount per pulse of
the governor encoder, XA represents the floor reference
20 position, XB represents the distance {predetermined value)
between the floor reference position and the landing
reference position, and XAX represents the car movement
amount (addition by defining sign +/- from the car
movement direction determined by the car movement

25 direction determination unit 102) from the point in time



20[ 0028] The car speed is cal culated by counting the pul se of
the encoder 21 as the nunber of pulses (corresponding to the car
movi ng di stance) per a predeternmined ¥4 ne by a car speed cal cul ation
unit 101. The novenent direction 25 (ascending direction or
descending direction) of the car 13 is obtained by differentiating

the rotafion digectiofafsom mfoa&zgptah?gglé{% Oggfé’g%ﬁ%%;?@é’i@igﬁf

novenent direction determ nati on un ance

calculatt§gg&git 104 between the | anding reference position and the
car position calculates a determ nation di stance X between the

| andi ng reference positjon of the |anding and the car position (car
bot tom posi 1 riE. SRRIHAET $15ETHe Bstihrit fort 4 it therRmet o
The | anding reference position is a position that is spaced apart

from t hey goie ref e ce@Hodee T oFivbyCl he3 cath9osix i prBeFsor B by a
predet erm ned di stance. The car position is obtained based on the car

novefentoEounts fgom & hergoi the | handirg péosst ngvi heloaghd ihe 41Bor
ref erence 15 position. X = (car position - |landing reference
posi ti ordng 4(E, X daddP)£rodXB dr XA¢ (dnding door of each floor
is opened (it may be determined that only the car door is
opened) .
[0031]

10 When it is detected that the car door or the landing
door is in an open-door state, a car position and car
speed abnormality determination unit 106 determines the
ouccrrence of the open-dcor mevement abnormality from the
car speed, the determination distance X between the

15 landing reference position and the car position, and an
overspeed threshold value (abnormality determination
threshold value) of the car speed set with respect to the
determination distance X.

[0032]

20 The overspeed threshold value is stored in a
threshold value database 107 as a database, corresponding
to the landing reference positions for each floor and the
determination distance X. When it is determined to be the

open-door movement abnormality by referring to the

25 threshold value database 107, the safety controller 1 -



La represents the car novenent anount per pul se of the governor
encoder, XA represents the floor reference 20 position, XB represents
t he di stance (predeterm ned value) between the floor reference
position and the |l anding reference position, and Z. LX represents the
car novenent anount (addition by defining sign +/- fromthe car

movement o gi seet i ons det g1 miped ﬁ%té h&ff%h&%&ﬂﬁ“%%@%g%ﬁﬁﬂz%‘f

determ nation unit 102) fromt pornt rntinme e car

passes t u I ef e e ition. [0030 The
open-doo’?ﬂ%e g?‘trfngﬁ%%i%ﬁ&u%i%lﬁlg%fdé‘?%%‘%gégﬁ%t haersé%&a%ngh%? t he car
door switch 43, the car door fromthe_ 5 outrg%t signals fromthe

| andi ng HOLTEEWR T T hERS 49Y0P WY POUWRE A1 2 of LRERHPFEHRL , tR7tt he | andi ng
door of each floor is opened (it may be determ ned that only the car
door is ¥perEss toe3tindpviperket is detected that the car door or
the |l anding door is in an open-door state, a car position and car
speed abh®es@l ity determination unit 106 determ nes the ouccrrence of
t he open-door novenent abnornmality fromthe car speed, the

det er m nat i on Kt ancel Madretawmen dheddrdtansh nol dwefeience posid i on
and the car position, and an overspeed threshold value (abnormality
det er m natd Oy €sh@hel, val ue) of the car speed set with respect to
the determ nation distance X. [0032]

[0034]
It is determined whether the car door and the

10 landing doors of each floor are in an open state (FO01).

If it is determined that the door is not in an open state,
it is determined that no open-door movement abnormality is
present, and thus the processing is omitted.

[0035]

15 When the door is in the open state, the car speed is
detected (F02) to calculate the determination distance X
{the moving distance of the car from the reference
position) between the current car position and the landing
reference position of the car stop floor (or nearest

20 floor) (FO03).

[0036]

The comparison is performed (F05) by referring to
the abnormality determination threshold value stored in
the threshold value database 107 (F04).

25 [0037]



20The overspeed threshold value is stored in a threshold val ue

dat abase 107 as a dat abase, corresponding to the |anding reference
positions for each floor and the detémm nation distance X. Wien it is
determ ned to be the open-door novenent abnornality by referring to
the 25 threshol d val ue dat abase 107, the safety controller 1 15

outputs a signaled hate WHS ded ttes R b, OV a5 URR ﬁh\q pyevat or
and a signal (generally, a signal that I nterrupts the supply

a w nch 1_ac 5[.00

ot r st %ﬁn@%?%#éﬁ% B T UASP I 1

i's deternlned et her t or and the 10 | andi ng, doors of each
floor areiif 18§ tteh dt%e G3Y j18 i & dRRrIRHE LI MM Yo

is not in an open state, it is determ ned that no open-door novenent
abnor rralamrgptr@almte%e?ﬁat%nbm@us FHE privtlesdinCan ir ey ea35]
15When the door is in the open state, the car speed is

5 stopped (F07).

[0038]
FIG. 5 illustrates the abnormality determination
threshold value {determination criteria), in which a
horizontal axis (A01) at any N floor represents the car
10 speed, a vertical axis (A02) represents the car position
in the ascending/descending direction, a dotted line A05
represents a landing reference position, and a curve A03
represents an abnormality determination threshold value.
It is determined that an inner side (landing reference
15 position side) than the curve A03 is normal and an outer
side beyond the curved line is abnormal.
[0039]
The abnormality determination threshold value is set
to become smaller as the determination distance X
20 (distance to the car position) from the landing reference
position is increased based on the landing reference
position.
{00401
The abnormality determination threshold value AO03 is

25 set by adding a predetermined margin (margin of the speed



detected (FO02) to calculate the determ nation distance X (the noving
di stance of the car fromthe reference position) between the current
car position and the landing referend€ position of the car stop floor
(or nearest 20floor) (F03). [0036] The conparison is perfornmed
(FO5) by referring to the abnornmality determ nation threshold val ue

stored iébéé@ti&ﬁ)e%@'@efﬂhﬂ?? dalabasse 104 4d0n Zrb008 Hdng 1,

When the car speed I's higher than the abnornmality determ nation

el 1 AT Bt ot P

car is i e ‘'open-door novenen

the car is energency- 5 stopped (FO7). [0038 FIG 5

1T ustr dRRE TS e RYEUEL o (R Heai F P IS H SETRoUsLY
(determ nation criteria), in which a horizontal axis (A0l1) at any Nth

floor rejpleyamne tHe car 1wreptat Hhatritinalbased qmod)e represents

the car position in the ascendi ng/ descending direction, a dotted |ine
ACS bepresgmmsicen |dunalithy pad srreneess post tinon, cramhad f vee 03
represents an abnormality determ nation threshold value. It is
determ nexb4ijat an inner side (landing reference 15 position side)
than the curve A0O3 is normal and an outer side beyond the curved |ine
is abnormal . [10Q3%UYperation area (curve A06) of the normal open-

door movement due to the rope expansion, and the like will

be described.

10 FIG. 6(A) illustrates the car operation (the
cperation of the position and speed) due to the expansion
of the main rope when many people get in a car. An
operation trace COl represents a trace of an operation
point and an arrow direction represents a temporal

15 progress. In the start point, the car stops at the
landing reference position (speed is zero). When many
people get on the car, the rope is expanded such that the
car descends with the increased speed and stops at any
position and then, stops at a position of an end point by

20 repeating vibrations of ascending and descending like
vibrations of a spring.

[0042]
FIG. 6(B) illusrates the case in which many people

get off a car and then, get on a car, in which C02

25 represents the operation trace. Many people get off a car



The abnormality determnation threshold value is set to becone
smal ler as the determ nation di stance X 20(di stance to the car
position) fromthe | anding reference gbsition is increased based on
the | anding reference position. [0040] The abnornality determ nation
threshold value A0O3 is 17 detection) by defining the rope expansion

anount Afle 0PLL AL 'ng{?:.ﬁ{ €2n§UENE AQBe Ofs t@&q@?%t%@?é%@??v%é‘t alhat

may al so be i n a nor state so as not to erroneous etermne the

car spee t t .t based on the 5 expansi on due to _.passengers
ot ti g ol ACBRet LEep " 50 PiBe R SRR i SRR e
A06) of the norpma| open-door povenent due to the rope expansjon, and
the |ike"WPFIted HostripReen Ry Gl BFA) 1971 | RRFF USSP HR RBPPHHe¥&ti on

(the operation of the position and speed) due to the expansion of the
mai N rope vided @aRyipeopt arg@rtimea car. An operation trace COL
represents a trace of an operation point and an arrow direction
repr éseni®0431 enporal 15 progress. In the start point, the car stops
at the As described above, in order to erroneously detect

the movement of the car due to the rope expansion, the

curve A06 in the normal area may be a radial curve based

on the landing reference position.

10 [0044]

FIG. 7 illustrates the operation upon the occurrence
of abnormality, in which a dotted line BOl represents the
determination threshold value according to the related art
that determines the open-door movement abnormality only by

15 a distance between the landing reference position and the
car position.
[(0045]
In the related art, the abnormality (failure)} occurs
when the car stops at the landing reference position, such
20 that the car position is beyond the thresheld value of the
dotted line BOl and the abnormality is detected when the
car descends with being accelerated according to the
operation trace B04. As a result, the acceleration is

continued as illustrated in the operation trace B06 and

25 the car speed is increased as illustrated. Therefore, the



| andi ng reference position (speed is zero). Wen many people get on
the car, the rope is expanded such that the car descends with the

i ncreased speed and stops at any posit%3on and then, stops at a
position of an end point by 20 repeating vibrations of ascendi ng and
descending |ike vibrations of a spring. [0042] FIG 6(B)

iI'lusr at@aﬁé‘ei§2%@t£t%\@i§9 gﬁgy%gﬁgpl £ 981 o fnén Cateand then, get

on a car, I n whi represents the operation trace. Many peopl e
get off c 8 at.th tart .point and the rope is,contracted such
that a ca n‘%"tsr%ae%lcigyoln eg%ﬁ%lc{%dv?%?a?‘é%lr} lllﬁet%%r&?%e%?’?% Hfy” viBT at ed
in a descendbgg di rection because npre people get on the car in the
meant i met1EF OFA3F TR L crhPetPRBoVES TIRC)rfe? (U F¥RebtREy det ect
t he novenent of the car due to the rope expansion, the curve A06 in

t he nor niglafred ey e Bhe adrawiegsle based on the | anding reference

position. 10[ 0044]
5 [0046]

The threshold value (dotted lines B06 and BOl) of
the distance required to stop needs to be set so as to
prevent passengers from being sandwiched in the ceiling or
the bottom of the landing, and it is preferable that after

10 the car 1s emergency-stopped, the step between the car
bottom and the landing when passengers escape from the car
to the landing is small and is smaller for safety.

[0047]

In the embodiment, the abnormality is determined

15 according to a determination curve A03, and therefore even
in the case of the operation trace B04, the abnormality is
detected at an intersecting point of B04 and AO03.
Therefore, the abnormality is detected at an earlier point
of time than the related art, the movement distance to the

20 stop may be shorter, and the escape of the passenger may
be safer.

[0048]

FIG. 8 illustrates that the determination threshold

value B0l of FIG. 7 is set to be smaller like BOl so as to

25 make the movement distance and time short at the time of



FIG 7 illustrates the operation upon the occurrence of abnormality,
in which a dotted |ine BOl represents the determ nation threshold

val ue according to the related art thHdfi determ nes the open-door
novenent abnormality only by 15 a distance between the | anding
reference position and the car position. [0045] In the rel ated
art, thegaboprpplity (failure) occurs when the car stops at the

| andi ng reference position, such 20 that the car position is beyond

t he threfﬁﬁégjvalue of the dotted Iine BOl and the abnormality is
detect ed the car descends with being accel erated according to
the operation trace 804. As a result, the acceleration is continued
as illustrated i-ithe ighed B 1 rd@F BOE dhdP B iihiel e Spedetfi s
increased as illustrated. Therefore, the 19 brake is actuated at the
poi nt i re¥TorReqwR ot RClhlroritiadt t yhe snekmakt eReRmE @Y dro Veinehe
deceleration, the time to stop and the |long distance are required

(t hesr elgtechiardn i fatdme wiEwimgs)rvd[A0E6] o hehd heass hil usiat aiged
(dotted lines B0O6 and BO1l) of the distance required to stop needs to

be set sim asId o Preyeiinpassengerst rHem heidre sandw Hin itte
ceiling or the bottomof the landing, and it is preferable that after

Re oot SREBLAETY SORSRY. AOSISLGR, blAE AL 1 65 bt o e
smal | aqué§e§§@%|f¥ Jﬁ”ef?gﬁgéhsly detected area.
[0050]

10 In the embodiment, since no erronecusly detected
area D02 is present, there is no risk of the erroneous
detection. Further, for the operation trace D03 of the
car, since the abnormality is detected in the area (area
of D04) that is beyond the cpen-door normality area, the

15 abnormality can be determined earlier. As a result, the
stability for the open-door movement abnormality may be
increased and the unnecessary emergency stop is avoided to
improve the travel service of the elevator.

[0051]

20 FIG. 9 illustrates that for the description of FIG.
5, the setting value of the zbnormality determination
threshold value (determination criteria) is changed, the
landing reference position and the threshold wvalue

database 107 corresponding to the determination distance X

25 are changed, and the open-door movement abnormality is



[0047] In the enbodi nent, the abnormality is determ ned 15 according
to a determ nation curve A03, and therefore even in the case of the
operation trace B04, the abnormality 3ls detected at an intersecting
poi nt of B0O4 and A03. Therefore, the abnornmality is detected at an
earlier point of tinme than the related art, the novenent di stance to
the 20 siopi |y Peomhosd  5568PF Q] {he Passenaes

safer. [0048] © gﬁ%iéﬁgb%%ﬁi§ratese€%at t he deternlnatron

t hr eshol vaIu 301. is set ta be small ike BO1l so as to

et b e 2 i

25 make vepr%%Jf anice” AP 11 fre"Shord " af * t$me of 20
deceleratro 04%% dﬂlthe related art, there is a possibility of

t he err ¥2RS%he nornmal open-door novenent 5
operatlon (area Wi thin curve A0O6) of the car illustrated in FIG 5 is

abnormal (OO0t is, there is a possibility that an area D02 beyond the
dotted line BOL within the curve AO6 is an erroneously detected area.
5 The requirement of the speed V for emergency-

stopping the car at a predetermined posiition (distance) X0
with the deceleration P and the car position X is as
follows:
=V {2:B-(X0 - X)} (2)
10 B represents the deceleration (deceleration by a

winch brake or a second brake (rope brake or rail brake))
when the car is emergency-stopped, X represents the
distance between the landing reference position and the
car position, V represents the abnormality determination
15 threshold value, and X0 represents the predetermined
position (distance) at which the car stops.
[0053]
FIG. 10 illustrates that the setting value of the
abnormality determination threshold value (determination
20 criteria) is changed and for the landing reference
position of the car stop floor, the dead zone (area
sandwiched by two dotted lines A07) that does not perform
determination on the close position (distance) is provided.
By providing the dead zone, the time is short (the

25 amplitude width is short) such that the problem of safety



[ 0050] 10In the enbodi nent, since no erroneously detected area D02 is
present, there is no risk of the erroneous detection. Further, for
the operation trace D03 of the car, $i2hce the abnormality is detected
in the area (area of D04) that is beyond the open-door nornality
area, the 15 abnormality can be determned earlier. As a result, the

stabl |1 tys 98 Yeo 0Den- 00T STMEIENL. SDNAN Y 1 Va By Db A 25 8gh and
t he unnecessary energency stop is avoided to 1 nprove t trave
service of the eIevatgé. 0051% %OEbgi 9 iIIu%frates t hat fo&lthe
descri ptfOR BTIF G 9% “1he TetTThg” Val Te“f * t Ad “abror mil Ty Waer
determ ngtion threshol d value (determ pation criteria) is changed,
the | andiMy T2 TRTRS PbFeilh el 1IRAID shbPEPRE ueC 3t XfasE® 107
corresponding to the determ nation distance X 25 are changed, and the
open- doo¥igwviehesnt hpnbreesassd | tnstanigey i ridie feormnerus elelsonsdm p
bet ween the car speed and the car position for stopping the car

W t hisn acqor duetrevareitedi stlamomsmng OS2 rv deereeucy estery «dn thhe speed
V for enmergency- stopping the car at a predeterm ned position

(di st ancejoXedy tand henseged e Btdony foansk ttee CaleROSdE | @h Yod S as

fol | ows:
improved.
[0054]
FIG. 11 illustrates that for the block diagram of
10 the UCMP illustrated in FIG. 2, the open-door movement
abnormality is determined by the car speed and position
according to the characteristics for each floor and the
threshold value data 109 corresponding to the flecor
position of the car is defined. That is, the floor
15 position detection unit 108 detects the floor positions
(first floor, second floor, third floor, and the like) of
the car and determines the open-door movement abnormality
by the optimized threshold value data 109 for each floor
position.
20 {0055]
The input signal for the floor position detection
unit 108 is the car position sensor (reference numeral 30)
illustrated in FIG. 1 and when the car position sensor is

the photoelectric sensor, each floor may be identified by

25 a detection plate shape and the floor information may be



V- [-{2-0.(X0 - X)} (2) 10p represents the decel eration

(decel eration by a winch brake or a second brake (rope brake or rai
brake)) when the car is energency-stdjghbed, X represents the distance
bet ween the | anding reference position and the car position, V
represents the abnornmality determ nation 15 threshol d val ue, and XO

e A e T A R G R e R L e T A S

abnornalL%g %ﬁternination t hreshol d value (determ nation 20 criteria)
i s chang % for the |l anding reference position of the car stop
floor, the dead zone (area sandw ched by two dotted |ines AQ07) that

does not perf oY DrHi BYFRONRATIMERS o8P TRIsT At IRt el Qs i s

provi ded. By providing the dead zone, the tinme is short (the 25

anpl i t udeCR® deFParsEpioriy SuERer et 2deopdbny eb® othsafbegr 22 is not
present due to the excessive vibration depending on passengers

get t isng pws antowf fa goreaper Hwbyen i navioon where siheldava bpeada¢llose to
the |l anding reference position is significantly increased instantly,
the errofeplusedei €@ €ANLIHNE PEEY ekSsh s Ihe, UNNGSESHRL Va €IEE gency

stop can be avoided, and the travel service of the elevator can be
i mprovedehreshold value for earlier detection of the abnormality
for a specific floor (for example, a floor in which the
elder mainly reside, a floor in which children mainly
10 reside, and the like) in a condominium building, and the
like, can be defined, and the more accurate and rapid
determination can be made.
[0057]
FIG. 12 illustrates the example of the determination
15 characteristics set for each floor.

FIG. 12(A) illustrates that the floor position of
the car is the uppermost floor and since the length of the
main rope to which the car 1s hung is short, the vibration
width by the rope expansion is reduced and the normal area

20 (area surrounded by a dashed line A06) of the open-door
movement by the rope expansion is reduced. Therefore, a
radius (a center is a landing reference position) of the
abnormality determination curve (curve A03) is also

reduced. That is, the abnormaility determination

25 threshold value of the speed of the same car position is



[0054] FIG 11 illustrates that for the bl ock diagramof 10 the UCW
illustrated in FIG 2, the open-door novenent abnormality is
deternined by the car speed and positd%on according to the
characteristics for each floor and the threshold value data 109
corresponding to the floor position of the car is defined. That is,
the floog.do-pPsition detection unit 108 detects the floor positions
(first floor, second floor, third floor, and the |ike) of the car and
deterninﬁ§ é?ﬁ open-door novenent abnormality by the optim zed

t hr eshol alue data 109 for each floor position. 20[ 0055] The

i nput signal for the floor, position detection unit 108 is the car
posi tion sensdrtqr éf%@néel%ﬂﬁ@aaqe%d%% 1R (HRRF iBPF O™ Ahd when

the car position sensor_ is the photoelectric sensor, each floor may
be i dentht§ 2RhyiD5the derwrst oﬁf?ﬁlét@% habecandhe heenggorof nfled mat i on
may be 23 identified by using an RFID tag, a barcode, and the Ilike.

[ 0056] main rdperid okr@ngevime thidught idre widrathpntve dtdpef the rope
expansion is different according to the floor 5 position, a proper

det er m natpas 1dH esd10d ik ved sked reayd ben dledd el aceos disnged o the rope
expansi on, a determ nation threshold value for earlier detection of

the abnosi@ldinadPro@ Snecdidd 11:007add Pl %P Sperd-dd OO mdFedii€h
the elder nmainly reside, a floor in which children mainly 10 reside,

S0, et Bl L, MBI DU kit A T AR B,
(a center is a landing reference position} of the

16 abnormality determination curve (curve A03) is also
increased. That is, the abnormality determination
threshold value of the speed for the same car position is
increased.

[0059]

15 The determination criteria of the open-door movement
abnormality are changed according to the floor position,
and therefore the abnormality determination is adapted to
the different rope expansions at each floor position,
thereby implementing the more accurate determination and

20 protecticon. Further, the determination criteria may be
defined based on the amount of the rope expansion even
when the car height position (for example, a height of 10
m, and the like) is used instead of the floor position.

That is, as the stop floor of the car is lower and the car

25 height position is lower, the abnormality determination



[ 0057] FIG 12 illustrates the exanple of the

determ nation 15 characteristics set for each floor. FI G
12(A) illustrates that the floor posi23on of the car is the uppernpst
floor and since the length of the main rope to which the car is hung
is short, the vibration width by the rope expansion is reduced and

t he norn@gr@gﬁglgovéfﬁgﬂné rgounded.by.a, dashed Iine A06) of the

open-door novenent by the Tope expansion is reduced. Therefore, a
radi us (g96§@ er is a landing reference position) of the abnormality
determ natioh curve (curve AO3) is also reduced. That is, the
abnormai lity determ pation 25 threshol d val ue of the speed of the
sanme car positidhr il LUlUHHRIRF fsgjor the blggk diggyam of
illustrates that the floor position of the car is the | owest floor

and si ncé ¢ HEENR Nt Hugtratted Sinaf HGr ope he | deigerniieavior ae f obhei dt h
by the rope expansion is increased and the normal area (area

sur r dundaceiydeo d astreetnén neaBdGInal 1 t hei o peer toomedoverenditny tde
rope expansion is increased. Therefore, the radius (a center is a

| andi ng tled esteace PPSHdsomgofs therdOhabnod et fty elet eramaaltopscurve
(curve A03) is also increased. That is, the abnormality determ nation

threshol g yvaten&d e sPeethd L dPe SR0BLPEr POFLLL PRy | Sn | g 6a8£d.
[ 0059] 15The determ nation criteria of the open-door nbvenent
the car by the passenger getting on/off state
determination unit 110 to determine the abnormality from
10 an abnormality determination thresheold value data 111
based on the results.
[0061]
The passenger getting on/coff states of a car is
detected by the change state of the load in the car
15 detected by a load sensor 32 in the car or the door beam
signal (it can detect that passengers pass through the car
door) of the car door. When passengers are getting on and
off a car, the abnormal determination threshold value is
defined based on the main rope expansion by the getting
20 on/off, such that more accurate determination can be made.
[0062]
FIG. 14 illustrates an example in which the
abnormality determination threshold value is defined

according to whether there are passengers getting on and

25 off a car, which represents the abnormality determination



abnormality are changed according to the floor position, and
therefore the abnormality determnation is adapted to the different
rope expansions at each floor positidt thereby inplenenting the nore
accurate determi nation and 20 protection. Further, the determ nation
criteria may be defined based on the anount of the rope expansion

wh i : it f | e, i f 10 d
even wheg, the, Sa4 @ﬂ@@tupg@% R g@ﬁ of gxampl g c@&ﬁ%{ﬂ@%}o m an

the like) 1's used Instead oor position. as the stop
fl oor of H%f i S ‘%ﬂ %ﬁ car 25 height positiop.is_|ower,
e abnor Rl T10 Gbe sy e osrd O e el B0 R Rhg BB rer e
[ 0060] FI@% 13 illustrates that for the bl ock diagramof the
UCMVP i | | TSttt R nm ErEe s LE et RS RET0h 9F S tPRE 599 pehdoth
movenent abnormality is perfornmed according to the state of
passenged’d gef % | ndrafdiofdase day Whidh inassengsier minge daiidfigeomn her e
are passengers getting on and off the car by the passenger getting
on/ oftf sarad eo et erime ned inrowe texiddns bomledes nimettdepabrengatsty from
10 an abnornality determ nation threshold value data 111 based on the
results.g¢®drld on and off a car is increased such that the normal
area (area surrounded by a dashed line A06 of FIG. 5) of
the open-door movement is wide, and the radius (a center
is & landing reference position) of the abnormality
10 determination curve (curve A03A) is set to be large based
on the expansion. In the case in which passengers are not
getting on and off, the main rope expansion is small, such
that the radius (a center is a landing reference position)
of the curve AO3B is set to be small.
15 [0063]
Therefore, the open-door movement is certainly
detected at a shorter movement distance regardless of
passengers getting on and off a car, the stability can be
improved, and the degradation in travel efficiency can be
20 prevented. Further, instead of whether passengers getting
on and off a car, the abnormality determination may be
made according to the number of passengers getting on and
off a car, and the abnormality determination may be

performed more accurately when the expansion of the main

25 rope is directly detected by a sensor disposed at the rope



The passenger getting on/off states of a car is detected by the
change state of the load in the car 15 detected by a | oad sensor 32
in the car or the door beam signal (i47 can detect that passengers
pass through the car door) of the car door. Wen passengers are
getting on and off a car, the abnormal determ nation threshold val ue
i s defingdybased on the nmain rope expansion by the getting 20 on/off,
such that nore accurate determ nation can be made. [0062] Fl G
14 illustrate n.e | e in. whi ch the abnormality determ nation

t hr eshols%e%tﬁlfﬁgfz? %@Hgd Iéf'c%\gr ding to whether there are passengers
getting gn gnd 25 off a car, which represents the abnormality

det erm neQ9®H 26 threshold value in the case in which a curve ACBA
represents that passengers are getting on and off, and a curve AC3B
represents that pasSedfgdns candnedtlegetting on and off. In the case in
whi ch passengers are getting on 5 and off, the main rope expansion
due Bo the passengerCsrgetting on and off a car is increased such that
the normal area (area surrounded by a dashed Iine A0O6 of FIG 5) of

t he open-door grovemmitakies Wi de, and the radius (a center is a |anding
reference position) of the abnormality 10 determ nati on curve (curve

AGBA) is set tg be lrggiaserteetile exRargon. In the case in which
passengers are not getting on and off, the main rope expansion is

smal |, such t t he._radi (:a.c r.. , ing reference

posi tion) of the cu?\?éaiﬁaﬁlgnsg&t%c?rjbz(pg)%aclq. nl%[%%é%]) Ther ef or e,

t he open-door ve t i ertajn detected at a shorter novenent

di stance regar sgﬁg? ﬁé§gengebELégF%Pﬂgpgﬁgﬁnd off a car, the
stability can be inproved, and the degradation in travel efficiency
canlBe 20 prevedvedlFurtlter, ihareaBlofloRkhefHéECBassengers getting
on and off a car, the abnormality determ nation may be made according
to the nunber 4f paSeengers getittichg on and off a car, and the

abnormality determ nation may be perfornmed nore accurately when the
expansi on of tltd maiCar speed calculation unit

104 Distance calculation unit between landing
reference position and car postion
15 105 Open—door determination unit
106 Abnormality determination unit of car position
and car speed

107 Threshold wvalue database
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Claims

1. An elevator system equipped with an unintended
car movement protection that stops a car by determining
the case, in which a car door and a landing door are in an
open state and the car is elevated from a landing, as
open-door movement abnormality, the system comprising:

a car door switch that detects an open state of the
car door; a landing door switch that detects the open
state of the landing door:;

a detection device that detects a speed and a
movement amount of a car and a floor reference position:
and

a safety controller that determines an open-door
movement abnormality by an abnormality determination
threshold value of a car speed set with respect to a car
position based on results detected by the detection device,
wherein the abnormality determination threshold values are

defined for each flcor position.

2. An elevator system equipped with an unintended
car movement protection that stops a car by determining
the case, in which a car door and a landing door are in an
open state and the car is elevated from a& landing, as

open-door movement abnormality, the system comprising:
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a car door switch that detects an open state of the
car door; a landing door switch that detects the open
state of the landing door;

a detection device that detects a speed and a
movement amount of a car and a floor reference position;
and

a safety controller that determines an open-door
movement abnormality by an abnormality determination
threshold value of a car speed set with respect to a car
position based on results detected by the detection device,
wherein the safety controller calculates a landing
reference position at which the car is landed from the
floor reference position and the movement amount and a
determination distance from the landing reference position
to the car position, and a dead zone that does not perform
the determination on the landing reference position is

provided.

3. An elevator system equipped with an unintended
car movement protection that stops a car by determining
the case, in which a car door and a landing door are in an
open state and the car is elevated from a landing, as
open—door movement abnormality, the system comprising:

a car door switch that detects an open state of the

car door; a landing door switch that detects the open
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state of the landing dcox;

a detection device that detects a speed and a
movement amount of a car and a floor reference position;
and

a safety controller that determines an open-door
movement abnormality by an abnormality determination
threshold value of a car speed set with respect to a car
position based on resulis detected by the detection device,
wherein as a stop floocr of the car is lower and a height
position of the car is lower, the abnormality
determination threshold wvalue for the car position is

larger.

4. An elevator system equipped with an unintended
car movement protection that stops a car by determining
the case, in which a car door and a landing door are in an
open state and the car is elevated from a landing, as
open-~door movement abnormality, the system comprising:

a car door switch that detects an open state of the
car door; a landing door switch that detects the open
state of the landing door;

a detection device that detects a speed and a
movement amount of a car and a floor reference positicn;
and

a safety controller that determines an open-door
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movement abnormality by an abnormality determination
threshold value of a car speed set with respect to a car
position based on results detected by the detection device,
wherein a passenger getting on/off state determination

unit that detects whether or not passengers are getting on
and off the car is provided, and when it is detected that
passengers are getting on and off the car, the abnormality
determination threshold value with respect to a car
position is larger than when it is detected that no

passengers are getting on and off the car.






