1 [ NAME OF THE DOCUMENT] SPECI FI CATI ON [ TITLE OF THE

| NVENTI ON] ELEVATOR W TH SAFE PCSI TI ON SENSOR [ FI ELD OF THE

| NVENTI ON] 5[ 0001] The present invéntion relates to an

el evat or of which car performs upward and downward operation in a
hoi stway, and in particular, is suitable for an elevator that is
provided with a safety position sensor for 10 detecting car position
(l'andi ng det ecti o NAMBANOFa TidEr K@M ENEACKSRAINDEARATTION02] In a
conventional elevator, for exanple, a 15 photoelectric type position
detection device [IdIERoSOd OMHE caAINVENT BONGsi EHIEVATOFhe WRTHI NSAFE
hoi stway is detected by detecting a plate to be detected di sposed
correspondi pghd prrespestige® | oors. And such position detection
device is utilized for detecting alignnment 20 (| andi ng detection)

between the car fl@arg@pddmerhandipgeiiroasygnd a door zone (a door
opening and closing permtting region of a car door for a |anding

fl oor dqpr) for pr%Nﬂyilng door open running. [0003] 25In order to
prevent an erroneéus operation of a 2

The present invention relates to an elevator of
which car performs upward and downward operation in a
hoistway, and in particular, is suitable for an elevator
that is provided with a safety position sensor for
10 detecting car position (landing detection), and a door
zone.
[BACKGROUND ART]
[0002]
In a conventional elevator, for example, a
15 photoelectric type position detection device 1is
disposed on a car, and a position of the car in a hoistway
is detected by detecting a plate to be detected disposed
corresponding to respective floors. And such position
detection device is utilized for detecting alignment
20 (landing detection) between the car floor and the
landing floor and a door zone (a door opening and closing
permitting region of a car door for a landing floor door)
for preventing door open running.
[0003]

25 In order to prevent an erroneous operation of a



phot oel ectric type |landing detection switch (position detection

device), it is known to attach a | anding detection plate (plate to be
detected) at a landing floor door sill, aAd to provide an erroneous
operation 5 preventing cover that intercepts |ight incidence other

than the light fromthe | anding detection switch, as disclosed in

pat ent docunment 1. [0004] Further, in order to correctly detect the
posi ti on 10pdfotoedre @ndiio thaee! 1 aattk ngsdeltlet f dpmofswhecpodigdsnt ion
detection device, it is known to attach a plurality of plates

discretely dletigcthionpaediead doyvavald kinpiwng dor ect teekat aeviessiding
activation point, to provide a position detector that generates a

signal repreggaidbRgckp AW & NG P4 et R, Phat Q&et@d@d@ora@ca MBSAEH ng
and to code the respective activation points, as disclosed, for

cxampl e i1 enRienladecunt 1 2. JERRICT AR DML L RATENE SDERENTE on

20[0005] [ Patent Docunent 1 J A- 200 [ Pat ent Docunent ~2

JP- A5 ﬁﬂ%g%e[oxg%%{?‘“%g EovHr LR L AJAFKS TR ShERS & Bt her

| NVENTI
than the light from the landing detection switch, as

disclosed in patent document 1.
[0004]
Further, in order to correctly detect the position
10 of a car and to facilitate installation of the position
detection device, it is known to attach a plurality of
plates discretely along the upward and downward running
direction at every activation point, to provide a
position detector that generates a signal representing
15 coupling with the plates in non-contact manner and to
code the respective activation points, as disclosed,
for example, in patent document 2.
[PRIOT ART DOCUMENT ]
[PATENT DOCUMENT]
20 [0005]
[Patent Document 1] JP-A-2004-224529
[Patent Document 2] JP-A-5-338949
[SUMMARY OF THE INVENTION]
[TASKS TO BE SOLVED BY THE INVENTION]

25 [0006]



In the above conventional art, since what is disclosed in patent
docunment 1 is designed sinply to detect the door zone by the single
sensor and only to prevent an erroneous oﬁeration due to external

light, 5 not only a failure of the position detection sensor itself
cannot be detected but also it is difficult to operate the sensor in

mul ti function for detecting the door zone and for releveling by

nodi fying a snal | Ist ephdi f Bdrevee, canddor ioverrodny, sushnce what is
difficulty, it was 10 inevitable to increase the nunbers of sensors.

[ 0007] difsel besed siAceabant sddesalasedli i paten idpeaderdi®phas to
t he sane probl em as above, such as detection of a failure of the

position deteotdeR TANSOHoUSeldnwap Wbl Bt e [SRAVSD rAR R éﬁtlly to

of the present invention is to resolve the tasks of the conventiona

t, d, i leular , j : i abi | .
art, an '%ﬁgﬁ%?ﬁ;ﬁ%é%EBd éﬁgedﬁgfégfﬁﬁiﬁﬁb'@% é%ﬂe@héﬂellght,

position 20 sor by enabl'i ng detection of a door zon

cven whep LR POBL OnaUger LN, sepsqrLt 96l g Laide. (BBt o sensor

anot her ,obj present Tnvenfion i's*to"s

cpnstr et o sereh el Uk ungLLoningy Bafety 880 el BOLLAY: cune e

system operate the sensor in multifunction for detecting the
door zone and for releveling by modifying a small step
difference, and for overcoming such difficulty, it was

10 inevitable to increase the numbers of sensors.

[0007]

Further, since what is disclosed in paten document
2 has the same problem as above, such as detection of
a failure of the position detection sensor itself was

15 difficult.

[0008]

An object of the present invention is to resolve
the tasks of the conventional art, and, in particular,
to improve safety and reliability of a position

20 detection sensor by enabling detection of a door zone
even when the position detection sensor itself fails.
Further, another object of the present invention is to
simplify the system construction even when

multifunctioning, safety and reliability thereof are

25 improved and to enhance redundancy of the entire system



4 including such as erroneous detection. Mreover, still another

obj ect of the present invention is to avoid such as failure and
erroneous detection of the position det ecfi on sensor caused when

ropes and the |like get 5 caught on such as the sensor itself at the
time of such as an earthquake. [0009] Further, the present

I nvention intends to achieve at |east one of the above objects.

10[ MEASURE EOR: BOOVINNG STHEhTASKS| f @04 6014 meordert itan adioeesvae, still
above objects, an elevator with a safety position sensor according to
the present anyenkirobdhattdetechs presanongeveer £sani sngoaavedidBuch
15 of permtting passengers getting on and off when the position of a

car reaches aa hgiStvayePoshhl Oé‘rQ%rrf@éﬁ'snng@%rcsthnt h@fcaﬁfhén%@éltlon
the landing floor to open or close conprises a first and a second

position deleatd8R i$NSeedd@l HLuReY I WRdAlrbpe S JALILHES ke get

are
5

10

15

20

25

caught on such as the sensor itself at the time of such
as an earthquake.

[0009]

Further, the present invention intends to achieve
at least one of the above objects.

[MEASURE FOR SOLVING THE TASKS]

[0010]

In order to achieve the above objects, an elevator
with a safety position sensor according to the present
invention that detects a door zone representing a region
of permitting passengers getting on and off when the
position of a car reaches a hoistway position permitting
doors of the car and of the landing floor to open or
close comprises a first and a second position detection
sensor that are provided at the side of the car, are
spaced apart by a predetermined distance (S) in the
upward and downward running direction and are disposed
so as to face the side of a landing floor, a plate to
be detected that is provided at the side of the landing
floor and is arranged so as to permit detection of the

door by the position detection sensors and a logical



20 spaced apart by a predeterm ned distance (S) in the upward and
downward running direction and are di sposed so as to face the side of

a landing floor, a plate to be detected tRat is provi ded at the side

of the landing floor and is arranged so as to pernmt detection of the
25 door by the position detection sensors and a |ogical 5 operator

that receives signals fromthe first and the second position sensor

and out put sopgestblr dihhtgireate dpersats ognefl $ hEronmputhedfsirgnial and the
wherein a | ogical OR output signal fromthe |ogical operator is

treated 5 age@abiepdoint sbandemwiorhardduzpne s [ADMDTAGED OFl dGEcal
I NVENTI ON] [ 0011] According to the present invention, since the

| ogi cal OR epuh tSicgnab rofr HAe; higist rand 4 NensaeONdywh@ POsht iz0M ogical
detection sensor that are provided being spaced apart by the

p et o B, gk o L Synkn PGNP SOMIBEATET s Croated
detocti o ap oLl (BT ADE 43P 160 HeROCtu R, Mk beepall od euen Mhen
THE DRAW NGS] [ADVANTAGES OF THE INVENTION]
[0011]
According to the present invention, since the
logical OR output signal of the first and the second

10 position detection sensor that are provided being
spaced apart by the predetermined distance (S) in the
upward and downward running direction is used as the
door zone detection signal, a failure detection as well
as the door zone detection can be enabled even when one

15 of the position detection sensors fails.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0012]

Fig.l is a block diagram showing an entirety of
one embodiment of the present invention.

20 Fig.2 is a perspective view showing details of a
sill portion at a landing floor according to the one
embodiment.

Fig.3 is a plane view showing an arrangement of
position detection sensors and a plate to be detected

25 according to the one embodiment.



[ 0012] Fig.1 is a block diagram showi ng an entirety of one
enbodi nent of the present invention. 20Fig.2 IS a perspective view
d

showi ng details of a sill portion at a |l aRding floor according to the
one enbodi nent . Fig.3 is a plane view showi ng an arrangenent

of position detection sensors and a plate to be detected 25 according
to the one enbodinent. 6 Fig.4 is a table show ng varying
states of respectinigy s4 gnaks accyabhhg t shidweinge erdwodiment .states of
Fig.S is a perspective view showi ng details of a sill portion at a

I andi ng fl oele fAs€eRdiVE A ENRL Bera Scempichgerto of heherps esglModiment .
I nvention. Fig.6 is a plane view show ng an arrangenent of

Phe. ot her embodi mers B go7 01 & 0 TR0 Show g war i aa etaree BHigyof @
;e;s)greg;:a\étei \%'gq\r}?la%os pvméﬂlg%g:eza;i F%%oc?igegiﬂwgglr %ogtdian aﬁ:%‘g:nagnbiher
showi ng San STERAEIRH S P18 B FE ORC ik ectT S SEREar o and & pl at 6
to be detected Fig.6 is a plane view showing an arrangement of
position detection sensors and a plate to be detected
according to the other embodiment.
Fig.7 is a table showing varying states of
10 respective signals according to the other embodiment.
Fig.8 is a perspective view showing details of a
sill portion at a landing floor according to still
another embodiment.
Fig.9 is a plane view showing an arrangement of
15 position detection sensors and a plate to be detected
according to the still another embodiment.
[EMBODIMENTS FOR CARRYING QUT THE INVENTION]
[0013]
Herein below, the one embodiment of the present
20 1invention will be exblained in detail with reference
to the drawings.
Fig.l is an entire constitutional diagram showing
the one embodiment, wherein numeral 102 represents a

sill at the landing floor, and 115 represents a floor

25 face. Inanelevator, acar 100 that moves across between



according to the still another enbodi ment. [ EMBODI MENTS FOR CARRYI NG

OUT THE | NVENTI ON] [0013] Her ei n geloma t he one enbodi nent of
the present 20 invention will be explained in detail with reference
to the drawings. Fig.1l is an entire constitutional diagram show ng

t he one enbodi nent, wherein nunmeral 102 represents a sill at the

| andi ng floor, and 115 represents a floor 25 face. In an elevator, a
car 100 thapllwesd idacress dfetikenrs phumalhtoietwdyf bomrstrocted in a
hoi stway constructed in a building is connected to a counter wei ght

111 via a rppel 18ingVivemninet tdw toara Huhsepeforgid 1hioudla a rope
driving a sheave 103 by a notor 105. A driving use power 5 is

supplied fromipa, poysresiver ef 0k tedhe Mppori 0peFobididd &hrough
pul se generator 106 such as an encoder is attached to the notor 105,

a system copbrio} Bty A08neRipt s pyl nga%a%% Q%ghrﬂuﬁi‘iﬁz‘ltﬁér;@§e0{i8wer

the nmotor 105, and~cal cul'ates such velocity of the drive Totor
and movisng S CURREAE e e F00 TR SRR e g0 LG P S hEE 105
coupl od it KU FARaImd | PRAR % GeTocrtaoe. 1067 Soleh AP (L shaside: is
are o SposcltHAREChabed Hhkr (N OF ptOdet efm FEH ATt SACE FALURE 108
upward and gggg?gdpu{g%gg§g£5¥ékgbfﬁh£g%§ﬁfré%%tf@g E%athe motor
105, and calculates such as velocity of the drive motor
10 105, an equivalent position in the moving direction in
the hoistway and moving distance of the car 100. At the
car 100, a car side door 110 is provided that opens and
closes under a condition when being coupled with a
landing floor side door 109.
15 [0014]

At the side of the car 100, a first and a second
position detection sensor 3 and 4 are disposed being
spaced apart by a predetermined distance in the upward
and downward running direction of the car 100, and the

20 respective outputs thereof are connected to the system
controller 108 via a logical operator (comparator) 5.
Through detecting a plate to be detected 1 disposed at
the landing floor sill 102 on the landing floor side
corresponding to the photoelectric type position

25 detection sensors 3 and 4, a position of the car in the



20 respective outputs thereof are connected to the systemcontroller

108 via a logical operator (comparator) 5. Through detecting a plate

to be detected 1 disposed at the |anding Bl oor sill 102 on the

| andi ng fl oor side corresponding to the photoelectric type position

25 detection sensors 3 and 4, a position of the car inthe 8

hoi stway is detected. Thus, the floor face of the car 100 and the

floor face dfoibewlaandi agdeltotectarde |'Bveked {handilmgpdefacts anff, thed car
a door zone (a door opening and closing permtting region of a car

si de door 11@® 408 Bhlkamdidwrf faeke flaltdoor ahB)ngsfieiactete leveled
[ 0015] Further, one of the functions of the position detection

device constiitahgd ky HBe9sibnon dghectd oRosenNspbaed @dddomcbpees ng
a releveling function, thus, 10 the elevator is caused to relevel the

car T1oor 1 sefywihib diegl achngciloy tace i o oBering 4 edlofss:sa 1

as to prevent passenger m stu alnst a step di erence

when a | e i : ech u be t car.1 e
fl oor f?gg H%é %ughgrg&é‘% If%éog‘?egpgéef f(%erggggel(?g)u?u%l a%téaé;%%%@'
frequently by an ﬁ sion and contraction of ropes due to car weight
vari ati on when ma $R€Q engers get on or off at once, and the

position detection devjce detects such small step difference. D
507 0016] Any HHoBEgL a8P4 yBE debBot TORCERBF soéh Haeq POSition
phot oel ectric type, magnetic type (utilizing such as nagnet and high .
frequency nﬁ@ié@ﬁ@lﬁ%liﬁvéﬁ@ sleesEadrpe baphdia Paspbicdh drtaséd on
for the posgg;gors 3 and 4 includes a releveling function, thus,
10 the elevator is caused to relevel the car floor face
with the landing floor face while opening the doors so
as to prevent passengers from stumbling against a step
difference when a small step difference 1is caused
between the car 100 and the floor face 115. Such a small
15 step difference is usually caused frequently by an
expansion and contraction of ropes due to car weight
variation when many passengers get on or off at once,
and the position detection device detects such small
step difference.
20 [0016]
Any non-contact type detection sensor such as a
photoelectric type, magnetic type (utilizing such as
magnet and high frequency magnetic field) and

electrostatic capacity type can be used for the position

25 detection sensor, however, a reflection type



25 detection sensor, however,a reflection type 9 photoelectric
detection sensor in which such as infrared rays are projected on a
plate to be detected and the reflected rags are detected is desirable
because there are no fears that ropes and the |ike nay get caught 5

on such as the sensor itself or the plate to be detected 1 at the

time of such as an earthquake as well as the directivity of the

sensor i s hijfothetl getmits tdetetsciohhe sgrasert o e dehectted such as
hi gh accuracy. However, because of the use of the infrared rays,

there are fdarfSrafeef esyenenus detedtcoaddum te pleltastd beurd@beeted
rays primarily fromsunlight, dusts and water drops. [0017]

Par ticul arl yndvele thef Desitld @ #pkestele seSOEdf DE ABEeHdWDelh8cause
door zone nakes an erroneous detection 15 or fails, it is possible

such as thakﬁé‘fe%fesﬁeefiéa% FHht s-opered t@lé)qsﬂﬁé%agfcget caught

permtted of opening and closing of the door because of an oneous

recogni td on i 1.t f i i
Gepend m_of T Anqirs ehe SPROLILECE £RATNIEG BNALE T Bk dergcied
confines th enger.s. in t car.even when_t car .is at a ition
o 1111 EhE oo Coperii g andk GBSy Dac aea M SR S FonBster o5 the
recognition that the door i.s, nhot permtt.ed.of ening and c] osjn

[0018] 25F 61 ELChowk: B¥t I et SERSTB AR My Thoohad PRIMbL Sof Pragtect
102, and a toe guard 113 that protects toes qr, prevents a passenger

fromfallingh® fPldtidetroiRensicbagtar pratelgd RCaviasEd However,

constituted of a metal_ body such as iron, a plastics and the |like are
att ached because of the use of the infrared rays, there are fears

10 of erroneous detection due to such as disturbance rays
primarily from sunlight, dusts and water drops.
[0017]
Particularly, when the position detection sensor
for detecting the door zone makes an erroneous detection
15 or fails, it is possible such as that the car side door
110 is opened at a position not permitted of opening
and closing of the door because of an erroneous
recognition that the door is permitted of opening and
closing depending on the failure mode, and that the door
20 is not opened and confines the passengers in the car
even when the car is at a position permitting the door
opening and closing because of an erroneous recognition
that the door is not permitted of opening and closing.
[0018]

25 Fig.2 shows details of the landing floor sill



5 at the landing floor sill 102. And the position detection sensors 3
and 4 are attached on the car 100 corresponding to the plate to be
detected 1. Qutputs 3S and 4S fromthe péé]tion detection sensors 3

and 4 are input to the logical operator 5. The |ogical 10 operator 5

is a logical operation circuit and is constituted by such as a |logic

| C and an operating function of a mcroconputer. [0019] The position

det ecti on sponsdrsof afd A and ar tageguascrl B3shhe@pabdbteiateswioks or
respect to the running direction of the car 100 (in height

di rection), pardréhe sara args@igéent €memh faldetegnofed ise that hoetivay
zone output is obtained froman output signal 5S of the | ogical

operator 5.gh@ tfigeepavt or tof e | g¥ekidBed0icain ot iafutlg eaf 408etal
with the landing floor (naking the height of both floors sane) is

execut ed bagediprddR bnal okl Phlp $EGRAl 6538n 18 1ANG. DRe 88 Hikached

door zone representing whether t s at a height position

L0 Do Frh ET PGS FIBI SRR V2182 SO0 R Foaition
detection sensors 3 and 4 are attached on the car 100
corresponding to the plate to be detected 1. Outputs
33 and 4S5 from the position detection sensors 3 and 4
are input to the logical operator 5. The 1logical

10 operator 5 1is a logical operation circuit and 1is
constituted by such as a logic IC and an operating
function of a microcomputer.

[0019]
The position detection sensors 3 and 4 are arranged

15 on a same axial line with respect to the running
direction of the car 100 (in height direction), and the
arrangement interval is determined so that a door zone
output is obtained from an output signal 5SS of the
logical operator 5. In the elevator, the leveling

20 control of the car 100 with the landing floor (making
the height of both flcocors same) 1s executed based on
the final output signals 3S, 45 and 5S, and the door
zone representing whether the car 100 is at a height
position that permits to open and close the respective

25 doors safely is detected. Namely, the detection of the



11 door zone is perforned according to the signal 5S representing the

| ogi cal OR output of the signals 3S and 4S by the | ogical operator 5,
and the releveling processing is executedwith the signals 3S and 4S.
More 5 specifically, when setting the length of the plate to be
detected 1 in upward and downward running direction to | ength Li
corresponding to the door zone, and when setting the interval S

bet ween t hedbwr pasiniéori sletetr formeds@cscdraling spal IEhet hangleel 53
|l ength Li, 10 the releveling function can be practiced with the

difference eefnoneahtif§2@he lodhigald SoWSuapal rafgerent signals 3S
rel ati onship of the position detection sensors 3 and 4 that are

di sposed 157bej ngsspaceghapadg Py aineopeedalSrnened distanceredevdling
t he upward and downward running direction, in order to make the

releveling § ¥ m%%%i% ré'ﬁebﬁhﬂ@wﬂtﬁnéh@m@ﬁglggnﬁ%rgai%gbeMore

center line sition detection sensor
upward and nnir}.gE i i u L Ag i1
of the %ar %g@%?l‘;@g%;aﬁb%gd to be %%%wcﬁggnfm‘%\% t%é]ﬁﬁ{etq’{g(ejél?eir:ﬁl%rgjei%?g to
the plate tp be detected.l,. and the |length,Ll and smal | . step,. .
i T or once BB BETH CFendt HVHBYARS! FrK A EHEAF B BUBIH G Of Bitcig ghion
are determped.in 2% advance. 12 Ogﬁ&% he i.nterval S between
the positiohCdetdReFbn lserfs8rsesRRRRg Her &t 8 Odo AHRE /1 fANd when
signal 55 representing the OR output of the signals 3S and 45 by 5, .
the | ogical S6pdrBRer 5N akBEETEf3bn Wi t RS etnnitie of LYRe EGSibdon
corresponds to the length L1. Nanely, since L1=S+2M the interval S
i s deterni ndgtacion Aenpoo2] 3 FReMU Shewe lMa Y| hhagt dilke éength LI,
respective signals
the releveling function can be practiced with the
difference component.
[0020]
Fig.3 shows an arrangement relationship of the
position detection sensors 3 and 4 that are disposed
15 Dbeing spaced apart by the predetermined distance (S)
in the upward and downward running direction, in order
to make the releveling function symmetric in upward and
downward direction, the center line between the
position detection sensors 3 and 4 in the upward and
20 downward running direction under the landing condition
of the car 100 is designed to be coincident with the
center line of the plate to be detected 1, and the length
L1 and a small step difference detection length M for

performing the releveling function are determined in

25 adwvance.



10 until the car 100 lands to a floor where the plate to be detected

1l is attached, (a) through (c) in the drawi ng show states until the

car | ands, and (d) shows a state when théZar 100 offsets for sone
cause after | anding. In a case of (a) where the car is between

floors, since 15 the position detection sensors 3 and 4 detect

not hing, the signals are in OFF state. Subsequently, when the car 100
reaches a target fD@#11o0 be | anded and assunes state (b), the

position detection sensor 4 detects the plate 1 to be detected 1 and
turns ON. FurtherThien {hecibvaasesofbdbyede tsignalo St detrer digtasicby on
OR of 3S and 45 al so becones ON, and it is understood that the car

cones t0 thgedRRhrz0ne. 3h@028] is determfHblheseo Wiedct ki Lagilibal 58

| ands, the state noves 25 to (c), all of the outputs for the

respective g Sen rEh@'OEE%uE?udt V@f”tfl'ée G né@%f ;_@%?é%d 45 by

slightly upwa rom-t estate (c) asma ste IS
d 1
(B Uer T & S7 SRR T HREBSHTY o Hhiacirs g cagrart 5 Sk iphing

froma range re the p e to be dete ect W 1
egard to tRE rspecan el BPg T LEaRRS ?fh% #ﬁl& LFfGTe " Rdhely,
since the si naI 3S ass F, .the SI and the a

operati on OFLNGE dakebe Sddeac: ML QTEA0as 46 906 SHLBRS Gunard:1-2M.
al t hough t he sane |s i n.the door zone. Contrarily, when the car noves
slightiy downward[O08ig%k the signal 3S assumes ON, the signal 4S OFF
and the | ogical operation 10, it can be judged that the car 100

of f sets downward. F'ig[ oftml]lows vargindestabdfrerofonpapegtive signals
information with regard to car running direction obtained fromthe

pul se @énerandri 106hehatadel ¢ slands oo dar €dtoan whearte the Xaaed to
fromthe signals 3S and 4S, and when the 20 informati on does not

coi nci de, the @kevatped 3 ausedathedppial Qﬂlﬂﬁbuﬂ‘t@ (st ptien (e Wheaiwing
only the output of the position detection sensor is OFF is caused
when the caghip states until the car lands, and (d) shows a state
when the car 100 offsets for some cause after landing.
In a case of (a) where the car is between floors, since
15 the position detection sensors 3 and 4 detect nothing,
the signals are in OFF state. Subsedquently, when the
car 100 reaches a target floor to be landed and assumes
state (b), the position detection sensor 4 detects the
plate 1 to be detected 1 and turns ON. Further, in the
20 case of (b), the signal 5S determined by OR of 35S and
4S also becomes ON, and it is understood that the car
comes to the door zone.
[0023]

Further, when the car 100 lands, the state moves

25 to (c¢), all of the outputs for the respective signals



25 was noved by a conponent Mfor the small step difference 14
detection length as shown in Fig.3. Accordingly, when the state where
only the output of the position detectloﬂ¥%ensor 3 is OFF, the system
controller 108 issues a command to nove the car 100 by the conponent

5 Mfor the small step difference detection Iength, and a releveling
control is perfornmed. [0026] According to the above, only with

t he positiotudet €N i dusehsar s vwvhandt e the G mMonesi obigg 10y upward
i ncl udi ng both the door zone detection function and the rel eveling

function isferabltede Ftitbelc)evandvaesmenel gft 4bel Posictriconcdet ectaored
sensors 3 and 4 fails and of which output is turned OFF, since the

signal 55 rpeERiyscENtd Laast dheadepr HaNE 16 beaded ePISd t@Ié'étate
further, 15 by making use of a |ogical AND output signal of th

si gnal s ffofﬁ‘o@@ Pes! Y9N, fifﬁ&é‘f ‘E'?u%”éﬁé%% "ﬂg A]R 'stlt,CanbadﬂJ@'@E‘ion

whi ch one is fa| ed by the I cal operator e system
controf ke 10350003 20Lg B SeEaot ERb et non R
e dot ect ol ol pchpcat he Lo, gor S 402 Cle BRI e
correspond Lo he plate ang the 25 Log, ool opsracqr 5, 13 5§e aes, s,
since the signal 3S assumes OFF, the signal 435 ON and
the logical operation 01, it can be judged that the car
10 100 offsets upward although the same 1s in the door zone.
Contrarily, when the car moves slightly downward, since
the signal 38 assumes ON, the signal 4S QOFF and the
logical operation 10, it can be judged that the cax 100
offsets downward.
15 [0024]

Further, after comparing information with regard
to car running direction obtained from the pulse
generator 106 that detects running direction of the car
100 and from the signals 3S and 4S5, and when the

20 information does not coincide, the elevator is caused
to stop.

[0025]

The state (d) where only the output of the position

detection sensor 3 is OFF i1s caused when the car 100

25 was moved by a component M for the small step difference



15 and 4S fromthe position detection sensors 3 and 4. The plate to

be detected 1 is configured in such a manner that the length in the
running direction of the car 100 of the ditle where the position
detection sensor 2 passes 5 through is longer than the length of the
side where the position detection sensors 3 and 4 pass through.

[ 0028] The position detection sensor 2 is not on the sane

coaxi al |indedsethde quosl enhgthles scshawsehsoFs . AndAtdrdiitgly, when
respect to the running direction of the car 100,in that is arranged

on a differeieratatrd tWieepesi bindry detleet i ontgensoref3 ahed 4 poeition
arranged on the same axial line. The configuration of the plate to be
detected 1 agrd-ébe i agaeymnt of itdieopesi ttge dRfCEEMOTESERTY IS 108
2, 3 and 4 are determ ned so that the output signal 5S of the | ogical

operator 5 gnd88 QUIRMhMSIHA o2RcRfe [HRePRM +1 PBOSERPOFNLE @?ﬁp@nent

sane signal, thereby, the detection function of door opening an

cl osi ng per @ td i iﬁlﬂa- Eacdeﬁ;r 'f@%{] t l-gnal nd
5S. Accéfdiﬁ%ﬁ%#gggéﬁg enlihe p i??on e%gg%?é%ggénsorsﬁt%gﬁégFgésandl
fail, the dqgor ne tectio unction ¢ e continuously, and

a further hﬁgﬁﬂég?§F$F%§§'6%9%%F2¥%eﬁsm#%%r$§§§5$ vision of reserved
backup. 25[ 0029] Fig.6 shows the configuration of the plate

to be detected 1 éi@n%ﬁé arrangenent of the position detection
sensors 2, 3 and 4, and the length Li corresponding to %Pe door

openi ng and cl osi A§GRFHLT ngOr dgfiBn SAVE /5 QReY WiEp difeeRPRétion
detection length Mfor performng the releveling function are . .
det er mi ned OeGRICEASH) TRENFEsT Si od ofande fosi thilvd dBULdE ] 6usErton1ng
2 is determined at the center in up and down direction with respect
to theldbsi tlirnonl ddtiesy iknrt behber do®rambre detekitibae ifmrervabnSand the
bet ween the position detection sensors 3 and 4 and the length y of
the plate tediedeldaigdfdnare dat esnened bodt.hatutthkesi gralefSvhen one
representing the OR output of the signals 35 and 4S by the | ogical
operator 5 b ags@chakiian vht Adthectirh Ngepbde 3aan¥0@ fails and of
which output is turned OFF, since the signal 5S remains
ON, at least the door zone can be detected. Still further,
15 Dby making use of a logical AND output signal of the
signals from the position detection sensors 3 and 4,
it can be judged which one 1is failed by the logical
operator 5 and the system controller 108.
[0027]
20 In Fig.5 embodiment, a third position detection
sensor 2 is added, and the embodiment includes the plate
to be detected 1 attached at the landing floor sill 102,
the position detection sensors 2, 3 and 4 attached to

the car 100 so as to correspond to the plate and the

25 logical operator 5 that compares the output signals 3S



15 corresponds to the length of the door zone. [0030] As shown in

Fig.6, the plate to be detected 1 is configured in such a manner that
the length y where the position detectioﬁfgensors 3 and 4 pass is
determned 20 to be in center synmetric with respect to the length L
corresponding to the door zone by the single position sensor where

the position detection sensor 2 passes through, and, the length L is

det erm ned byhchdds njramsaie gompoiamdn xd¢bekdmbh gerrs wpsaddadawd . The
direction 25 in that L=2x+y, and further, x is determned with 17

respect to plexttet eovale Sdbelaweesadt he ippstdhdn get-eet iion saasors Manner
and 4 as x=S/2. Further, when the floor face of the car and the fl oor

face of thethandifgef i eeigeli NEi HRe $hiteei hbe@aseéttabHel £cthencar 100
sensors 3 and 5 4 are located inside the plate to be detected 1 by

the componepls Mif e SARLESteR Bidd et sbeeaatectiion RO Dofksses

the edge portion ate to be detecte , the length
determ ned %%ﬁ%ﬁ%%”&é“%gﬂéer than the length of the side where the

position detection sensors 3 and 4 pass through.
[0028]
The position detection sensor 2 is not on the same
coaxlal line as the position detection sensors 3 and
10 4 with respect to the runningdirection of the car 100, 1in
that is arranged on a different row, and the position
detection sensors 3 and 4 are arranged on the same axial
line. The configuration of the plate to be detected 1
and the arrangement of the position detection sensors
15 2, 3 and 4 are determined so that the output signal 58
of the logical operator 5 and the output signal 2S of
the position sensor 2 give a same signal, thereby, the
detection function of door opening and closing
permitting region is made redundant by the signals 25
20 and 55. Accordingly, even when the position detection
sensors themselves fail, the door =zone detection
function can be kept continuously, and a further high
safety can be obtained with the provision of reserved
backup.
25 [0029]



10Accordi ngly, when solving the above equations in connection with S
and y, S= (L-2M /2, y= (L+2M /2, Thereby, a configuration of the
plate to be detected 1 can be obtainedillench the OR signal 5S

output fromthe logical operator 5 is the same as the signal 25

output 15 fromthe third position detection sensor 2. [0032] Fig .7
shows varying states of respective signals until the car 100 |lands to

a floor where theFplpt@ shches dehecioexh il guradt dchedh £ (fahet loamgd €o©) be
in the drawi ng 20 show states until the car |ands, and (d) shows a

state when Hea-satelD0 ghtisehe setrmogemeatse Afttes gedtition Beteection
case of (a) where the elevator car is between floors, since the

posi tion dekeaid8RsSeNSH ard 4,aBhd €ieketemotRl 18, Atr8kddieding to

signals are in OFF state. 25 Subsequently, when the car 100 reaches "a

dot act i on SERsor D P A R S PR P Rhr SRy PR pna
ON. Fur ther grr{ea{nﬁfi @t%%;ﬁci%fféPéné@%esﬁgewio%? ld&IlS':c'ﬂ ﬁefol%yp%forming

out put repre&senting
the releveling function are determined in advance. The

position of the position detection sensor 2 1is
determined at the center in up and down direction with
respect to the position detection sensors 3 and 4, and
10 the interval S between the position detection sensors
3 and 4 and the length y of the plate to be detected
1 are determined so that the signal 5S representing the
OR output of the signals 3S and 4S by the logical operator
5 in association with the running of the car 100
15 corresponds to the length of the door zone.

[0030]

As shown in Fig.6, the plate to be detected 1 is
configured in such a manner that the length y where the
position detection sensors 3 and 4 pass 1is determined

20 to be in center symmetric with respect to the length
L corresponding to the door zone by the single position
sensor where the position detection sensor 2 passes
through, and, the length L is determined by adding a
same component x to length y in up and down direction

25 in that L=2x+y, and further, x is determined with



5 operation of 3S and 4S al so becones O\, and it is understood that

the detection of the door zone is doubled _and is perfornmed under a
condi ti on of enhanced redundancy. [0033] beurther when the car 100

| ands, the state noves to (c), all of the outputs for the respective
signals turn ON. Further, when the elevator car noves slightly from

the state of (c) because of expansion or contraction of the ropes due
to getting mespeotftofthd théqrasadnfdrastutamntde gk Atsmal Hedteption
di fference is caused between the car 100 and the floor face 115, the

state novessehdd)ys andirided pasi k@Y 2et Balritdie sensdred thees ladbr face
froma range where the plate to be detected 1 is detectable, while

the signal 4% repe nsaPNargd Heaciosdirngri et hefstaie (lpodealy floor
operation) of the signals 3S and 4S in the logical operator 5, it can

e | pcose B ABSGT J0R.0 TSR Rt BNl oA BSOS ana
5 4 are located inside the plate to be detected 1 by the
component M of the small step difference detection
length from the edge portions of the plate to be detected

1, the length y is determined as y=S+2M.

[0031]

10 Accordingly, when solving the above equations in
connection with S and vy, S=(L-2M)/2, y={(L+2M)/2,
Thereby, a configuration of the plate to be detected
1 can be obtained in which the OR signal 5S output from
the logical operator 5 is the same as the signal 25 output

15 from the third position detection sensor 2.

[0032]

Fig.7 shows varying states of respective signals
until the car 100 lands to a floor where the plate to
be detected 1 is attached, {(a) through (c) in the drawing

20 show states until the car lands, and (d) shows a state
when the car 100 offsets for some cause after landing.
In acase of (a) where the elevator car is between floors,
since the position detection sensors 2, 3 and 4 detect

nothing, all of the signals are in OFF state.

25 Subsequently, when the car 100 reaches a target floor



slightly downward, since the signal 3S assunmes ON and 25 the signa

4S OFF, it can be judged that the car 10Q _ 19 offsets downward.

[ 0034] The state (d) where only théf%utput of the position
detection sensor 3 is OFF is caused when the car 100 5 was noved by a
conponent Mfor the small step difference detection |ength as shown

in Fig.3. Accordingly, when the state where only the output of the

posi tion detect ben desded3 asdoFEsdbhmesystsdmicent (o)) l,er th8 isssesion
a command to nove the car 100 by the conponent 10 Mfor the small

step differerds detient isembengt R, andds ale ekevekhrgpdant edtoilse detected
performed. [0035] According to the above enbodi nent, since the

configurati angefd ttherpl ae, tPukeHiet ectied thandakke Ji5 (B¢ @S signal

bet ween the position detection sensors 2, 3 and 4 are determ ned so

Lot M5B B SuE I, |08l P oS et beneyt i ca
al l 5 operation of 35S and 4S5 also becomes ON, and it is
understood that the detection of the door =zone 1is
doubled and is performed under a condition of enhanced
redundancy.
[0033]

10 Further, when the car 100 lands, the state moves
to (c), all of the outputs for the respective signals
turn ON. Further, when the elevator car moves slightly
from the state of (c) because of expansion or
contraction of the ropes due to getting on or off of

15 the passengers at once, and a small step difference is
caused between the car 100 and the floor face 115, the
state moves to {(d}), and the position detection sensor
3 moves out from a range where the plate to be detected
1 is detectable, while the signal 4S remains ON, and

20 according to the state (logical operation) of the
signals 3S and 4S in the logical operator 5, it can be
judged that the car 100 offsets upward although the same
remains in the door zone. Contrarily, when the car moves
slightly downward, since the signal 38 assumes ON and

25 the signal 48 OFF, it can be judged that the car 100



of the positions in the hoistway, a nultifunctioning 20 of both door
zone detection function and releveling function is enabled at the
sane tinme, and redundancy of the entire §§%ten1including erroneous
detection and the |ike can be enhanced. Further, regardl ess of the
enhancenent of the redundancy nerely through the 25 arrangenent of
the position detection sensors and of 20 the detection plate
portions inothitsebws dowhe@zdnt al direction within the hoistway,

t hey can be accommobdated i n conpact and can be attached even in a
limted narrow i n§Q@341i on space. 5[ 0036] Fig. 8 shows a

nodi fication of the configuration of the plate to be detected 1 and

the arrangenment ofhihgtRasét{@n wiebed boN paiseSuLpud 8 the WHEPtion
includes a plate to be detected 1 attached to the landing 10 floor

sill 102, pggidd Opidef e6LHA% 58Sl Bpp3 i%‘%ﬁu@é@cﬂﬁ%ﬁ Oth%e &&F 100

correspondi ng thereto and a logic operator 5 that conpares an

ver 1, oAl Aeiak o kel LML ET PR U 0PI44 08 Btont e
WEh Fig- S gbRe LR MO RELIPLES S ot S SORTIOY St SHE IR IR "Shen
the state where only the output of the position
detection sensor 3 is OFF, the system controller 108
issues a command to move the car 100 by the component
10 M for the small step difference detection length, and

a releveling control is performed.

[0035]

According to the above embodiment, since the
configuration of the plate to be detected 1 and the
15 intervals between the position detection sensors 2, 3
and 4 are determined so that the output signal 55 of
the logical operator 5 and the output signal 25 of the
position detection sensor 2 show a same output at all
of the positions in the hoistway, a multifunctioconing
20 of both door zone detection function and releveling
function 1s enabled at the same time, and redundancy
of the entire system including erroneous detection and
the like can be enhanced. Further, regardless of the

enhancement of the redundancy merely through the

25 arrangement of the position detection sensors and of



that the length thereof in the running direction of the car 100 at

the side where the position detection sensor 20 2 passes through is
formed | onger in conparison wth the Ienéﬂh at the side where the
position detection sensors 3 and 4 pass through, however, the upper
portion thereof are nade flat so as not to exceed the |anding floor

sill 102, -thereby, a possible danger that the 25 ropes and the |ike

are caught the hketuppddgorplatefpoltitdres plat ewoo doevslet eched ilzahtal
the tinme such as an earthquake. [0038] The position detection sensor

2 is not ondtihesaierbwicgxial thenkods thaynosiid predetiestd odosensaased
3 and 4 with respect to the running direction of the car 100, in that

i's arranged;i gncanthiEer afld roh 880 EeP9sH! b el 9 Cd I 0IMSNSPM$a Brow
and 4 are arranged on the sanme axial line. The configuration of the

plate to beiggﬁggiggiéi&HdQﬁgaége arrangenment of the position
, an

detection sensors are ‘determ ned so that the output signa
55 of t Iogical[Bgﬁggior 5 and the output signal 25 of the position
sensor assume a Sare signal. [0039]

Fig.8 shows a modification of the configuration
of the plate to be detected 1 and the arrangement of
the position detection sensors 2, 3 and 4, which
includes a plate tobe detected 1 attached to the landing

10 floor sill 102, position detection sensors 2, 3 and 4
attached to the car corresponding thereto and a logic
operator 5 that compares and performs logical operation
of the outputs from the position detection sensors 2,
3 and 4.

15 [0037]

Like what has been shown in connection with Fig.5,
the plate to be detected 1 is configured in such a manner
that the length thereof in the running direction of the
car 100 at the side where the position detection sensor

20 2 passes through is formed longer in comparison with
the length at the side where the position detection
sensors 3 and 4 pass through, however, the upper portion
thereof are made flat so as not to exceed the landing
floor sill 102, thereby, a possible danger that the

25 ropes and the like are caught on the upper portion of



15Fi g. 9 shows a configuration of the plate to be detected 1 and

anot her arrangenent of the position detection sensors 2, 3 and 4, and
the length L and the small step differenéd detection | ength M for
perform ng the releveling function are determ ned in advance. The 20
position of the position detection sensor 2 is at the sane position
in up and down direction as the position detection sensor 4, and the

i nterval betheenpll-Howd i be debexdddoadsenserts mndtdmendsiteh as an
length y of the plate to be detected 1 are deternmined in such a

nmanner 25 that-thgusail@nal 5S representing the OR output of the 22
signals 3S and 4S7in association wth the running of the car 100

determ ned by the Eggﬁy?l operator 5 determnes the length
corresponding to { e door zone.

The position detection sensor 2 is not on the same

5 coaxial line as the position detection sensors 3 and
4 with respect to the running direction of the car 100, in
that is arranged on a different row, and the position
detection sensors 3 and 4 are arranged on the same axial
line. The configuration of the plate to be detected 1

10 and the arrangement of the position detection sensors
2, 3 and 4 are determined so that the output signal 58
of the logical operator 5 and the output signal 2S5 of
the position sensor 2 assume a same signal.

[0039]

15 Fig.9 shows a configuration of the plate to be
detected 1 and another arrangement of the position
detection sensors 2, 3 and 4, and the length L and the
small step difference detection length M for performing
the releveling function are determined in advance. The

20 position of the position detection sensor 2 is at the
same position in up and down direction as the position
detection sensor 4, and the interval between the
position detection sensors 3 and 4 and the length y of
the plate tobe detected 1l are determined in such a manner

25 that the signal 5S representing the OR output of the



Further, in conparison with the length L of the plate 5 to be

detected 1 where the position detection sensor 2 passes through, the
length y of the plate to be detected 1 wher e the position detection
sensors 3 and 4 pass through is shorter, and the difference thereof

is determned as x. Namely, it is determined in the 10 relationship

of L=x+y and x=S. Still further, when the floor face of the car and

the floor fadeyrodlsh&3 aadidngtd | var awsociicde; ishneei the ghosi ruoming of
detection sensors 3 and 4 are located inside the plate to be detected

1 by the cogheneataM af0ghedsmeldmsten dikf erense LSgdetect iopetargih 5
fromthe edge portions of the plate to be detected 1, the length y is

determ ned gs tSH2Med 0OAR] 1HIG VAN ¥id¥r SERIRSd Ph ot & reBReElddE zone.

signals until the car 100 reaches a floor where the plate to be

Fggi‘ii‘ ed 20p} Jish 8t aghed- ghe d PEsSH G PO RO BEAWEH MLFbE the plate

5 to be detected 1 where the position detection sensor

2 passes through, the length yof theplate to be detected

1 where the position detection sensors 3 and 4 pass

through is shorter, and the difference thereof is

determined as x. Namely, it 1is determined in the

10 relationship of L=x+y and x=S. Still further, when the

floor face of the car and the floor face of the landing

floor coincide, since the position detection sensors

3 and 4 are located inside the plate to be detected 1

by the component M of the small step difference

15 detection length from the edge portions of the plate

to be detected 1, the length yv is determined as y=S+2M.
[0040]

The varying states of the respective signals until

the car 100 reaches a floor where the plate to be detected

20 1 is attached are the same as those shown in Fig.7.
[0041]

According to the above, since the plate to be

detected 1 configured so as not to exceed the landing

floor sill 102 in comparison with that in Fig.5, such

25 as failure and erroneous detection caused when the ropes



According to the above, since the plate to be detected 1 confi gured

so as not to exceed the landing floor sil]_ 102 in conparison wth

that in Fig.5, such 25 as failure and er “oheous detection caused when
the ropes 23 and the like are caught on the sensors thensel ves at

the time such as an earthquake can be avoi ded. [ EXPLANATI ON OF
REFERENCE NUMERALS] [0042] 51 Plate to be detected, 2, 3, 4Position
detecting semsbrtfi2t Hitklepasi¢ i caudgtecbiortsensens8ri rchepes tves at
detection sensor, 4 second position detection sensor), 5 Logic

operator (cetpareiar  sieh0® £annl@akatdingkt! asinsidd 406 iRidge
generator 108 System controller

[EXPLANATION OF REFERENCE NUMERALS]

[0042]
5 1 Plate to be detected,
2, 3, 4 Position detecting sensor (2 third

position detection sensor, 3 first positiondetection
sensor, 4 second position detection sensor),
5 Logic operator (comparator),
10 100 Car
102 Landing floor sill
106 Pulse generator
108 System controller
109 Landing floor side door
15 110 Car side door

115 Floor face

20

25



109 Landing floor side door 15110 Car side door 115 Floor face 20 24
[ NAVE OF THE DOCUMENT] SCOPE OF CLAI M5 1. An elevator with a
safety position sensor that detects a doé? zone representing a region
of permtting passengers getting on and off when the position of a 5
car reaches at a hoistway position permtting doors of the car and of
a landing floor to open or close: conprising a first and

second position dé¢NE&ME oOFsefigRr SACBMEANTE] pSQURERdOat ¢haIdiIe of
the car, are spaced apart 10 by a predeterm ned distance in the

upward and downward Aw@ailr@véitrcﬁ_etvipﬂhaads&r@@ys%@%qetﬁgna%etroscfaa_ce.hat
the side of the landing floor, a plate to be detected that is

provi ded at gihe stdesofiobhe Ao ngpilaatr ard d & ,%*ergai‘éﬁdofc’%%%zﬁ?tting

permt 15 detection of the door zone by the position detecti

sensors and ggn%e%g%]{éﬁgﬁé%'tﬂ??;%targaaﬁﬁato £CGhYes w?b%gfadcﬁs'.rtﬁafl}ﬁth a

first and sg senso out puts a resu ogi ¢

oper a1 an OL S R d el paks o 0, ShBLACL T LReR I DBt g dogrd o
detanions%%gucgrtg% O%fzguﬁanding floor to open or close:
comprising
a first and second position detection sensors that
are provided at the side of the car, are spaced apart
10 by a predetermined distance in the upward and downward
running direction and are disposed so as to face the
side of the landing floor,
a plate to be detected that is provided at the side
of the landing floor and is arranged so as to permit
15 detection of the door zone by the position detection
sensors and
a logical operator that receives signals from the
first and second position sensors and cutputs a result
of logical operation of the inputted signals,
20 characterized in that
a logical OR output signal from the logical
operator is treated as a detection signal of the door
zone.

2. An elevator with a safety position sensor

25 according toclaiml, characterized in that the position



2. An elevator with a safety position sensor 25 according to claim1,
characterized in that the position 25 detection sensor is a

reflection type photoelectric detection géhsor and the plate to be
detected is attached to a landing floor sill representing the side of
the landing floor. 53. An elevator with a safety position sensor
according to claim1l1, characterized in that the length of the plate

to be detectledtantilon upaarsb and doanwss il eariii og diyeet ipdhnoteelectric
determ ned as length Li corresponding to the door zone, interval S

bet ween theddtdétsbrangsesond posi titdne dgtBgticontsendey sdestected is
determ ned shorter than the length Li, and a releveling function is

performed bytiakiRe Lse & 1tA8ddiid eFEH6S %qfﬂppnf@brté'@éﬁﬁfi-m%t}?@ side
el evator with a safety position sensor 15 according to claiml,

characterizg%-Hﬂléhqﬁiﬁgﬁrgf 1Boqf the plate to be detected in the

upward and downward runnin Irection is determned as | ength Li

correspgnding to hecggoreigq]e%%éjt}en‘ggt thgrf{)i Qgﬁ%:ttr%e?xpogﬁftj%feﬁ:ﬁ%ﬂ%or

second position detection”Séns a cén | i"heé~ o
to be detected in,the

under a conaﬂq%dm&ucgc\l’ll\géﬂﬁgﬁdﬂg\&%@%géﬁ%]g%gisirgg%hégn%%encigrelgth

of the plate to be detected in the upward and downward

running direction is determined as length Ll

corresponding to the door zone, interval S between the

10 first and second position detection sensors 1s

determined shorter than the length L1, and a releveling

function is performed by making use of the difference
component thereof.

4, An elevator with a safety position sensor

15 according to claim 1, characterized in that the length

of the plate to be detected in the upward and downward

running direction 1s determined as length Ll

corresponding to the door zone, the center line between

the first and second position detection sensors and the

20 center line of the plate to be detected in the upward

and downward running direction c¢oincide under a

condition when the car lands, and interval S between

the first and second position detection sensors 1is

determined as L1-2M when assumed a small step difference

25 detection length for performing releveling function as



the first and second position detection sensors is determ ned as
L1- 2M when assuned a small step differenge 25 detection length for
performng releveling function as 26 M 6 5. An elevator with a
safety position sensor according to claim1, characterized in that a
third position detection sensor is provided on a different 5 row as

that for the first and second position detection sensors, and the

plate to beMdetected is arranged so as to permt detection of the

door zone by the third position detection sensors. 6. An

el evator with a safet&nposieiventsensoi tl0 acceadigigyt pesaitiidn sensor
characterized in that a third position detection sensor is provided

on a differgalcdediag that Josaimhel fi e3lavaeteePPEPOBht ittt a third
detection sensors, the length in the upward and downward runni ng

direction Ogvotéleti?b%t R1d Lkl {dsh el S0 &%Sgﬂgi\ﬂ%éa b theghifi fdrent

position detection sensor is determned as |length L corresponding to

the doog ZOESuPﬁst t&%?’t ”Ebge?B% e 100 £ EQRE sié;dﬁd[g?‘éﬁl%sﬁe%féﬁﬁ@t%etﬁé@tion

first and second position ection sSensors

LEQSSE :‘ft R S A G %j%%?&oeﬁhfgd%% é%ﬁ%&"%@&ﬂéﬁ”kﬁﬁﬁsé%%ﬁ 50
. . A ,

posi 11 on_ scHSort GCBBRAITG BB GTSFHCR Rfafle efPEdy FANENRY athR raird
position detect,ion sensor is provided on a different 25 row as that

for the fi rEP%@@cdﬁlﬂt%%%@%nS@éﬁ%@ﬂfﬁon 27

6. An elevator with a safety position sensor

10 according to c¢laim 1, characterized in that a third

position detection sensor 1s provided on a different

row as that for the first and second position detection

sensors, the length in the upward and downward running

direction of the plate to be detected corresponding to

15 the third position detection sensor is determined as

length L corresponding to the door zone by the single

position sensor, interval S between the first and second

position detection sensors is determined shorter then

the length L1 corresponding to the door zone of the plate

20 to be detected and a releveling function is performed
by making use of the difference component thereof.

7. An elevator with a safety position sensor

according to claim 1, characterized in that a third

position detection sensor is provided on a different

25 row as that for the first and second position detection



sensors, the length in the upward and downward runni ng direction of

the plate to be detected correspondi ng t%{}he third position

detection sensor is determned as |ength correspondi ng to the door
zone by the single 5 position sensor, the center |ine between the

first and second position detection sensors and the center |ine of

the plate to be detected in the upward and downward running direction
coi nci de uné@naocrendithenlengtit henchhel apisa rdndnichicwawas dbetweaing
the first and second 10 position detection sensors is determ ned as

L1- 2M when akistged itdre ¢ Enghk pdratespbodbrgdaet ¢btadbarozopasmintlieng to
plate to be detected as L1 and a small step difference detection

length for perd orhiingd rpbeveting dectten ey MenldSr A% efjevabofi meth as
a safety position sensor according to claim1, characterized in that

a third positdpprpetecidppe RH iy PFQVLEHRD Do %JﬁérB?tﬂHEV§§ngle
that for the first and second position detection sensors, The length

0o USSR TR0 0niaECt LGS, Bl L8P PS¢ and
determ ned 83 SHAL B EBSLSERRDELAL. L0t U 0L Zan WL B 00k e1 sne
first and second position detection sensors 25 pass throyoh andithe, . g
running direction coincide under a condition when the
car lands, and interval S between the first and second

10 position detection sensors is determined as L1-2M when
assumed the length corresponding to the door zone of
the plate tobe detectedas 11 and a small step difference
detection length for performing releveling function as
M.

15 8. An elevator with a safety position sensor
according to claim 1, characterized in that a third
position detection sensor is provided on a different
row as that for the first and second position detection
sensors, the length in the upward and downward running

20 direction of the plate to be detected corresponding to
the third position detection sensor 1s determined as
length L corresponding to the door zone by the single
position sensor, the length y of the plate to be detected

where the first and second position detection sensors

25 pass through and the interval S between the first and



second position detection sensors are determned as y= (L+2M /2 and

as S= (L-2M /2 respectively, when assuned the length of the plate to
be detected where the third position det &€& i on sensor passes through

as L and a 5 snall step difference detection |ength for performng

rel eveling function as M 9. An elevator with a safety

position sensor according to claim1, characterized in that a third

posi tion desestond semsdotiicnpoatided ion asdirfderentatd rawtaesntietd as
for the first and second position detection sensors, the length in

the upward gad(Gepmyes2 anar NG 1.e0M oN20fe she it ave 1y, hehdetestethed
corresponding to the third position detection sensor is determ ned as

l'ength L cortgsposdiit 1O thBedeara £aNeobpd e SR &4 WphRe® W8 third
sensor, the position of the third position sensor is determ ned sane

as that of Lhe. secepd pasiddoncdetechion spasioi thregard Lo theun o

and down direction, e upger portion e plate tec

is flattene 0 e i.5.h . |5 S o] .
accordi ﬁs(ga tgmc&fglimsiérbchifggtteg?%g fi%f%é?&érgﬁ%égg:ghefgﬁobefroﬁormlng
detecting runqing iLrection of .the car is further provided,

i nformat i onTW Y Péddtd C8ThhPAy #FrBetion of the car obtained from

t he pul se generatﬁr 25 and_the position _detection sensors .is,

conpared, and whef - 287t h8l&ifatRit | ¥A G Aot SEihkYddOPAE £PBYaTBRSOT
is caused to stop.. . 11. An elevator with a safety position ,
sensor that 8§@@EHI Y dber baam epr esddragteregesh on gdratt 3 nghgrd
passengers getting on and off when the position of a car reaches at a
hoi st way popiad bhlper mMleten) door saitsofe icar paed/ ofled lamdangiffberent
to open or close: conprising

10 row as that for the first and second position detection
sensors, the length in the upward and downward running
direction of the plate to be detected corresponding to
the third position detection sensor is determined as
length L corresponding to the door zone by the single

15 position sensor, the position of the third position
sensor is determined same as that of the second position
detection sensor with regard to the up and down
direction, and the upper portion of the plate to be
detected is flattened.

20 10. An elevator with a safety position sensor
according to claim 1, characterized in that a pulse
generator for detecting running direction of the car
is further provided, information with regard to running

direction of the car obtained from the pulse generator

25 and the position detection sensors is compared, and when



a first and second position detection sensors that 10 are spaced
apart by a predeterm ned distance in the upward and downward runni ng
direction of the car and a plate t0°be detected that is

di sposed so as to face the first and second position detection
sensors characterized in that 15the door zone is detected by the
signals fromthe first and second position detection sensors. 20

10

15

20

25

the information is not coincide, the elevator is caused
to stop.

11. An elevator with a safety position sensor that
detects a door zone representing a region of permitting
passengers getting on and off when the position of a
car reaches at a hoistway position permitting doors of
the car and of a landing floor to open or close:
comprising

a first and second position detection sensors that
are spaced apart by a predetermined distance in the
upward and downward running direction of the car and

a plate to be detected that is disposed so as to
face the first and second positicon detection sensors
characterized in that

the door zone is detected by the signals from the

first and second position detection sensors.



