SPECI FI CATI ON SAFETY DEVI CE FOR ELEVATOR TECHNI CAL FI ELD [ 0001] The present
invention relates to a safety device for 5 an elevator, and nore
specifically, to a safety device for an el evator for achieving safety when
a string-like foreign object is caught during closing of a car door.
BACKCGROUND ART [0002] Wth an el evator, for exanple, when a person 10
acconpani ed by a pet such as a dog on a | eash boards an el evator car while
the pet is still on a landing floor, a car door and a | andi ng door cl ose
while the leash is stretched taut so as to straddle the inside of the

el evator car and the |anding floor_and the el evator ascends or descends. As
a 15 result, a hand of the person T%E%HFé@F&PNy pul l ed by the |eash on the

pet and may so i.oes create a risk of severe .injury to a wist or the
li ke. )0003] A gg%%ggirDQﬁl%%ﬂb@ﬁe@é@%%TQ% mounted with a safety shoe frame
whi ch protrudes_from an end face of the car door in 20 a closing directto]
and noves re Th?@%IQQFtﬁﬁgggar door and which is arranged Sc) that when
t he safety[%ﬂg?éfrane bunps into a person or a foreign object during

PRET

cl osi ng of ar dobdt BAdA'f oPEe Rct’s T AHE S4f 8ty Shoe Yerafs, fefosi ng
Operati%”sa%feﬁggaﬁgi ggg{nggg gpéffghﬁz1@?Oioa£es§§¥%fiﬁgi22 for an
elevateor for achieving safety when a string-like foreign
cbject is caught during closing of a car door.
BACKGROUND ART

(0002} With an elevator, for example, when a person

10 accompanied by a pet such as a dog on a leash boards an
elevator car while the pet is still on a landing flocr, a car
door and a landing door close while the leash is stretched
taut s0 as to straddle the inside of the elevator car and the
landing floor and the elevator ascends or descends. As a

15 result, a hand of the person is forcefully pulled by the leash
on the pet and may sometimes create a visk of severe injury to
a wrist or the like.
[0003] A car door of an elevator is mounted with a safety
shoe frame which protrudes from an end face of the car door in

20 & closing direction and moves relative to the car door and
which is arranged so that when the safety shoe frame bumps
inte a person or a foreign object during closing of the car
door and a force acts on the safety shoe frame, closing

operations of the car door and a landing door are reversed to



openi ng operations. In addition, an arrangenent is adopted where an
opti cal beam horizontally transversing an entrance of an el evator car is
generated and cl osing operations of a car door and a | anding door are
reversed to an opening operation when the optical beamis blocked by a
person or a foreign object. [0004] However, conventional foreign object
detecting nethods that use the aforenentioned safety shoe frame or

hori zontal optical beam are incapable of accurately detecting 10 an

el ongat ed foreign object such as a string or a rope. I n consideration
thereof, a string-like prelgn object is conceivably detected by utilizing
a vertical cannlngpné?hod (refer to Patent Literature 1) involving

arranging a light- _emtting unit at pp sition on a vertlcal
g &0 H
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line 15 separated % %Fﬁ?edgpeﬁrrd@ﬁﬂﬁ?é ﬁc@gPPb Al Erid a8 h*h cl osi ng
direction r.doar .and . arranging a light-receiv it at a |lower end

2o SGE: ¢ “&“116‘3'. e Ena B e RGUFPERG GurBUEREd  Ponithe
t

ﬁL.J

position on “the Ve
light-emtti g uni -receivi.n 0005] I n addition, a

. I he uni_t
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(00047 However, conventional foreign object detecting
methods that use the aforementioned safety shoe frame or
horizontal optical beam are incapable of accurately detecting

16 an elongated foreign object such as a string or a rope.

In consideration thereof, a string-like foreign obhiect is
conceivably detected by utilizing a vertical scanning method
{refer to Patent Literature 1) involving arranging a light-
emitting unit at an upper end position on a vertical! line

15  separated by a predetermined distance from an end face in a
closing direction of a car door and arranging a light-
receiving unit at a lower end position on the vertical line,
and detecting light outputted from the light-emitting unit by
the light-receiving unit.

20 100051 in addition, a string-like foreign obiect is also
conceivably detected by utilizing a vertical scanning method
{refer to Patent Literature 2) involving arranging a light-
emitting unit on a threshold at a position on a vertical line

that extends vertically from an abutting position where a pair



-3 - of car doors abut each other in_g_fully cl osed state, arranging a
light-receiving unit on a frame above an entrance, and detecting |ight
outputted fromthe light-emtting unit by the light-receiving unit.

[0006] By cadqpt biyg LhepVer Lhcal op6aNk Ng, et hogsc descri bed: gbove, since an

optical scanning l[ine transverses a string during closing of a car door in
a state yhers. g sLring passes. {hrough, an entrance of, an elevator. car and
stretch&s’at’a Bosi%l nw th-a’cert ai'n helg%ty'?%é s?rlng cah' 'be“detect ed
based on an output signal of a light-receiving unit. C TATION LI ST PATENT
LI TERATERE ['6067] Patent 91t 8PPl 894 fJaPahdse LB HT £5 ModeP aid-°Tpen No.
61- 203680 . Patent Literature 2: Japanese Patent Laid-Qpen No.
2008- 1690691 DPREr OSUREY OFY THEL F NVENTI ON PROBLEMS TO BE SOLVED BY THE
| NVENTI ON [ 0008] Wth an elevator in which a light-emtting unit is arranged
on a carf0d66t (reBeratdopPanenthti veraiord gyansingemathoghtdesttribag unit
iSlInstalled at a position protruding froman end face in a cl osing
di recti ehoot, t héncar adoopt i aahogsangispacenfor réhevbight-enstting unit nust
be formed on another car door or a doorstop frame in order to prevent the
light- during clesing of a car deoor in a state where a string passes
through an entrance of an elevator car and stretches at a
position with a certain height, the string can be detected
based on an output signal of a light-receiving unit.
CITATION LIST
PATENT LITERATURE
[0007] Patent Literature 1: Japanese Utility Model Taid-
Open No. §1-203680
Patent Literature 2: Japanese Patent Laid-Open No.
2008-169009
DISCLOSURE OF THE INVENTICN
PROBLEMS TO BE SOLVED BY THE INVENTICON
(0008} With an elevator in which a light-emitting unit is
arranged on a c¢ar door (refer to Patent Literature 1), since a
Light-emitting unit is installed at a position protruding from
an end face in a closing dirvection of the car door, a housing

space for the light-emitting unit must be formed on another

car door or a doorstop frame in order to prevent the light-



-4- emtting unit fromcolliding with,the other car door or the doorstop
frame during closing of the car door froma position i mediately previous
to a fully closed state (alnost-fully closed, position) to a fully cl osed
position. Therefore, during closing of the car door fromthe alnost-fully
cl osed position to the fully closed position, Iight outputted fromthe
light-e . h ofsitop frane
and fai SE%%Qg L ?rP ﬁﬁ??égitérﬁb@%n?%@ ?b%% %Qﬁe%?ntﬁé5|nce an
i nterruption, of f etectlo the ht-rec |V|n unit cannot

ot or m et b e &bt MUt FOR GfoalPoref ghubleer oot | gt“eI Th Gopeeror®
detection function by the light-emtting unit and the Ilght-rece|V|ng uni t
nust beJHW@QBPE%lﬁuPFﬁﬁlQP%Sgﬂg Aofithe ShPSHdor L tom @ RO AFnbstiyul Iy

cl osed position to the fully cl osed fOSItIOﬂ In this case, since the

f or ei gncébpedt pdeietenontduactibhy byl eed | pghiteditting unit and the
light-receiving unit is disabled, there is a problemthat a string-1like
forei gnThbjetbreandotibe debtectedefftiidecstring:| fkenfonei gn object is
stretched and in contact with the end face in a closi. ig direction of a
car doos1@pswhEghithelbsghtpesitibngraniticisuingtal bedd $OH10]Hhf hough an
elevator in which a light-emtting unit is arranged on a threshold of a
frame ('TS?I;?;{ LocFatept Héaraterelgﬁtcam solyg this proplemetherecis a
risk that” light outputted fromthe light-emtting unit is blocked by the
adhesi on di.rg anda e t t ur
resultlnbﬁln %%rlﬁ %?r%%t{%%n&§8f %% ﬁ%%ect?@% %QP}S ?%h%%$%%epééng unit
and an [Ioneous determ nation that a 5 foreign object i s detected.

For exaﬁb BEQRFFEY A Bresstre sensor whose sensitivity range is the entire
area frontan upper end to a lower end of an end face in _a closing direction
a car do®¥98hn cohkelvhbl §obet motihted ¢ thecEhdt ave, °©Euthd®h arrangenent

detection by the light-receiving unit cannot be determined to.
be a detection of a foreign object, a foreign object detection
function by the light-emitting unit and the light-receiving
unit must be disabled during closing of the car door from the
almost-fully closed position to the fully closed position.

In this case, since the foreign object detection fﬁnction

by the light-emitting unit and the light-receiving unit is
disabled, there is a problem that a string—like foreign object
cannol be detected if the string-like foreign oblject is
stretched and in contact with the end face in a closing
direction of a car door on which the light-emitting unit is
installied.

[0010] Although an elevator in which a light-emitting unit
ig arranged on a threshold of a frame {(refer to Patent

Literature 2) can solve this problem, there is a risk that



10 problematically necessitates significant retrofitting of the car door
and therefore high retrofit cost. [0011]In consideration of the above, it
is an object of the present invention to provide a safety device for an

el evator capable of accurately detectingsa string-like foreign 15 object
regardl ess of a position thereof with a sinple structure. MEANS FOR SOLVI NG
THE PROBLEMS [0012] A first elevator safety device according to the present
invention includes a pair of car doors (2) and (3) 20 that nove in a di
recti.on approaching/separating fron1each ot her to open/close an entrance,

wherein a | temt /I| ce uni t di s acin
downwar d atjgﬂ]uppe posﬂlt1 % §fr§ﬁd%ﬁ lpﬁ veﬂf %II %éx?%%dlng

Ilel t d I d t 2
e 1 o bl e R0 B B abd o ol S
predeternlned d ce.fromthe . end face in a n dlrectl n (2a) toward
Phe side of e GrREL A? Jdb&n (374 O?%ﬁﬁ@%ﬂ%%‘%@& sy s

di sposed 5 faci.n ositi i ne, and
the I oht - orNT PP B Ped vRAGE BT T O s SRR S LTt Bt € ng-an
optical %n1and de}ectlng a |n0|qent optlcal beam [0013] A housing space
(30) that héﬂ§3§ntﬁé7??@hV’ 6eéﬁ?ft|nglllght-rece|V|ng unit (4) in a state
where both oar doors 5) are closed is d on the other car door
(3), a second r PIeSF ﬂ i%%ﬂ%@ (8) rg” ﬁ?ébé?%ﬁ“?agFﬂﬁeuﬁﬁbﬁﬁﬂiFt§ bot t om
portion of the hou5|n ace and extends fromthe sane position as an
end face 1 4761 651 9 FRetE ShctallS1e o tiRe Birers car oo 209 Ofowar d

t he back of the u5|n space
an end ace 1In J)closgng direction a car door can conceivably

be mounted to the end face, such an arrangement

16 problematically necessitates significant retrofitting of the
car door and therefore high retrofit cost.

[0011] In consideration of the above, it is an object of
the present invention to provide a safety device for an
elevator capable of accurately detecting a string-like foreign

15 c¢bject regardless of a position thereof with a simple
structure.

MEANS FOR SCLVING THE PROBLEMS
[0012) A first elevator safety device according to the
present invention includes a pair of car deoors [(2) and (3)

20 that move in a direction approaching/separating from each
other to open/clese an entrance, wherein a light-
emitlting/light~receiving unit (4) is disposed facing downwand
at an upper end position of a straight line vertically

extending parallel to an end face in a ¢losing direction (2a)



[0014] The light-emtting/light-receiving unit (4) generates a foreign
obj ect detection signal when detection of an optical beamis interrupted
during closing of both car 20doors (2) and (3). As a result, the presence
of a foreign object recognized and a cloging operation of both car doors
(2) and (3) is aborted. [0015] According to the first elevator safety device
7 descri bed above, when a foreign object is absent fromthe entrance of the
el evator car, during a novenent of both car doors (2) and (3) froma fully
open state to a fully closed state, an optical beamoutputted fromthe
light- 5 emtting/light-receiving unit ( is. reflected by the first
reflecting(ﬁ%ﬁggrcfg)d%%% @ﬁtéﬁ?gtﬁg }?gﬁ%ye§ﬁﬁt9ﬁ PFight rEEEi vithg unit (4)
until the ljight-emtting/light-recejving unjt (4) netrates into the
ousi ng <pacd 307 SR ER RS Pyt ST PgnT L f GG uhE (4)
the.10 h usLn% gﬁace (30) beam out putted from
Vi

penetrates intq i n optical
t he Iight-éﬂmigﬁﬁalf?g%tqr%ﬁﬁﬁ éeﬁhf?n(%¥ii§0§§F$eE?%ds ? {He '€8cond
trecejving unit

reflecting ! npen,%G% and %nterf,phe Iigptfgnittin [1igh /
(4). °T EBhsetientl’y, 2détEtti bR CIC AN Y%PEIESET beam by {tHESFiight - 15

emtting/light-receiving unit (4) is ,not interrupted durin
% §£c1ng upward at a lo&e. end posig}on o%pthe straié%t line,

and the light-emitting/light-receiving unit (4) is capable of
cutputting an optical beam and detecting an incident optical
beam.
[0013] A housing space (30) that houses the light-

10 emitting/light-receiving unit (4} in a state where both car
docrs (2) and (3) are closed is formed on the other car door
{3), a second reflecting member (6) is disposed facing upward
at a bottom portion of the housing space (30} and extends from
the same position as an end face in a closing direction (3a)

15 of the other car doer (3) toward the back of the housing space
(30} .
[0014] The light-emitting/light-receiving unit (4)
generates a foreign object detection signal when detection of
an coptical beam is interrupted during closing of both car

20 doors {2} and (3).

As a result, the presence of a foreign obiect is

recognized and a closing operation of both car doors (2) and
(3} is aborted.

[0015] According to the first elevator safety device



closing of both car doors (2) and (3) and a foreign object detection signal
is not generated. 15016]1n contrast, when a string-like foreign object is
present across the entrance, since an optical beam outputted 20 fromthe
light-emtting/light-receiving unit (4) 4s blocked by the foreign object
during closing of both car doors (2) and (3), detection of the optical beam
by the light- emtting/light-receiving unit (4) is interrupted and, as a
result, a foreign object detection signal is generated. 8 At this

poi nt, even when the string-like foreign object is stretched and is in
contact wth .th d f in aclosing direction (3a) of the other car door
(3), S|ncecghﬁgg?ga?bﬁeanfué?bct?8ﬁgo o r &S By ?ﬁkum,ghomﬁﬁm

light-emtt] h cei vin 5_uni (4 Qngoi n nd_an optical beam
out put t ed ff§%$ %f e? enlf%}ﬁé |ght3%ec§iV| Ovﬁﬁ?gi(4§}xggbf85ked by

the foreign, ol Je t unti | hoth car S 3) re cl osed
st at e, theq%rgse N ofdthg ﬁgpelan og{ c%le ég é?ett§huﬁiﬁTﬁﬁ¥§]ln a

specific cq uratlon, a cleanln tooI 0) that ns a surface of the
first reflecrlt ﬁ%g F‘r%rr%p‘ ‘(BJ) P&ar | L%‘I“o “ﬁ f)é’f‘ Bgfh?‘ $ Goor o (2) and (3)

from an aInDst full state to. a IIy cl state unted on the
ot her car égg}t6§?/¥1q celving unit 4& s rel egteé%ﬂfihe QQr%L

reflecting member (5) and enters the light-emitting/light-

@cb

receiving unit (4) until the light-emitting/light-receiving
unit (4) penetrates into the housing space (30), and after the
light-emitting/light-receiving unit (4) penetrates into the
10 housing space (30), an optical beam oultputted from the light-
emitting/light-receiving unit (4) is reflected by the second
reflecting member {6) and enters the light-emitting/light-
receiving unit {4}.
Consequently, detection of an optical beam by the light-
15 emitting/light-receiving unit (4) is not interrupted during
closing of both car doors {2) and (3) and a foreign object
detection signal is not generated.
10016] In contrast, when a string-iike foreign object is
present acroess the entrance, since an optical beam outputted
20 [rom the light-emitting/light-receiving unit (4) is blocked by
the foreign object during closing of both car doors (2) and
{3), detection of the optical beam by the light-
emitting/light-receiving unit (4} is interrupted and, as a

result, a foreign object detection signal is generated.



15According to the specific configuration, since the surface of the first
reflecting nmenber (5) is cleaned by the cleaning tool (70) every tine both
car doors (2) and (3) close froman alnost-fully closed state to a fully
closed state, the surface of the first rgflecting nenber (5) is constantly
20 mai ntained as a favorable reflecting surface. [0018]In addition, in a
specific configuration, a cleaning tool (701) that cleans a surface of the
second reflecting nmenber (6) during closing of both car doors (2) and (3)
froman alnost-fully closed state to a fully closed state is nounted on

t he one car door, (2 further toward. the_ side of Qe ot her car door (3) than

the |ight- entttﬁﬂg/lﬁéh?ot%%eﬁvmﬁbwﬁﬁptL?%)Stﬁ€%h diigtP oot He 2 éEﬁflc

configuration, since the 5 surface of the sec flectln ne is
SRR AR B R lfoff%%tym%%ﬁoffﬁ e honr SR 5)
cl ose from an aInDst-S?L % cl ose state t ¢l osed state t he

f

surface of TH&E<eEEnd éff‘@ HERDbE? " ( (”tsgéonEfﬁh?Iynﬁﬁﬂﬁtﬁlned as a
favorabl e reflecting surface. 10[0019] Furth rnDre

conf i gur at ("G &eﬁagéf G Gt penet Pt | b1 BT SUeRE T HY HeRBSr 2(8) Ve R
fills a orned between a | ower end of the end fac | osi ng
ot B (a8 LIRS SEHERSD gt e e ot Re RS L neBeral 0°(82)

i s nounted at | ower rtlon f the other 1 ca door :
ﬁ(ﬂu,om%%tlngfhzqtt roue?v1nq unit 5 Elocked bQ the

foreign object until beth car doors (2} and (3) reach a fully
closed state, the presence of the foreign object can be
detected.

10 [0017] In a specific configuration, a cleaning tocol ({70)
that cleans a surface of the first reflecting member (5)
during closing of bhoth car doors (2) and (3) from an almost-
fully closed state to a fully closed state is mounted on the
other car door (3).

15 According to the specific cenfiguration, since the
surface of the first reflecting member (5} is cleaned by the
cleaning tool (70) every time both car doors (2) and (3} close
from an almost-fully closed state to a fully closed state, the
surface of the first reflecting member {(3) is constantly

20 maintained as a favorable reflecting surface.

[0018)] In additicen, in a specific configuration, a cleaning
tool ({701) that cleans a surface of the second reflecting
member (&) during closing of both car doors (2) and (3) from

an almost-fully clcsed state to a fully closed state is



According to the specific configuration, since the foreign object
penetration preventing nenber (9) prevents penetration of a string-Iike
foreign object into a gap fornmed between the | ower end of the end face in a
closing direction 20(3a) of the car doog (3) and the surface of the
threshold (82), a string-like foreign object can be reliably detected
during closing of both car doors (2) and (3). [0020] Moreover, in a specific
configuration, a foreign object pushing nmenber (90) which fills up a gap
formed between 10 a lower end of the end face in a closing direction (2a)
of the one car door (2) and the surface of the threshgld (82) and which

ot ot Fudes PUTTHER PEVARY THfe SiddUBF bk BUHOR AP a00r H%)" o t haCgap i s
nounted at a .| ower end portion of the. one 5car door . . .According to
(e spect 1 ERONTPgurae ot SiiAe SURalf BT cieg oupacs | phbwiss nefger (903
prevents penetration of a string-like foreign object into a gap forned

bet ween t he’'I'dwer' 'end of the end face in a closing direction (2a) of the

car 10 door (2) and the surface of the threshold (82) and the foreign
obj ect is pushedFGFEHBY ?%r@ﬁ?dﬂ¥ﬁ’El?h%pfﬁﬁ?WﬁﬁH AG’ cPO%FNng ¥t both car

obj ect - dur [ ‘GRBSPAGTOF TOUH o4 460k &1 IRE (3) Shd: EEE FESArt, t he
String-lik%ﬂiﬁ&%&%ntggie?hﬂ%Se%%@yb%iégH&%:l%a%e%ggggdZE) and (3)
close from an almost-fully closed state to a fully closed
state, the surface of the second reflecting member (6} is
constantly maintalned as a favorable reflecting surface.

10 10019} Furthermore, in a specific configuration, a foreign
object penetration preventing member (9) that fiils up a gap
formed between a lower end of the end face in a <¢losing
direction (3a) of the other car docr {3) and a surface of a
threshold (82) is mounted at a lower end porticon of the other

15 car door (3).

According to the specific configuration, since the
foreign object penetration preventing member (9} prevents
penetraticon of a string-like foreign obiject into a gap formed
between the lower end of the end face in a closing direction

20 (3a) of the car dooxr (3} and the surface of the threshold (82},
a string-like foreign cbiject can be reliably detected during
closing of both car doors (Z) and {3).

[(0020] Moreover, in a specific configuration, a foreign

ocbject pushing member (90} which f£ills up a gap formed between



[0021] In addition, in a specific configuration, at |east one of the car
doors anong the pair of car doors (2) and (3) is nounted wth a safety shoe
frame (27) that noves relative to the car door, and a | ower end face of the
safety shoe frane 20(27) forns a slope (28) which has a predeterm ned
inclination angle with respect to a hon zontal plane and which faces toward
the side of the other car door. According to the specific configuration,
even if a string-like foreign object slips under the | ower end face of the
safety shoe franme (27) during closing of both car doors (2) and (3), by
pull'ing the foreign object upward, the foreign object is guided by the
sl ope (28) %fl?ﬁ§:§§ﬁe9$ SR drgC( 27) 2 and TdlY Feddriyoextad catle HEsel f
fromunderneath the 5safety shoe frang_ 272_ [.002 1Fugtg§rq§;et in a
speci fic cofff§ ditatioon, (bt tardsars2t2) Chnd s 3P 6PBSeT rom &% ul I'y open
state to a full clqsedxgtggefvia a firstngpps}-fukI% closed state and a
second al mo8tEFURY 'ErEsdd" stidts dngatHe ContiGurrat 6 168Fhctudéser
detecting neans that switches from OFF to ON at a predeterm ned point in
time during'¢! odidng t6f Bt ht TP HO6FsE2) HHE 3V F POt e $4 ridiE one
aInDst-fuIIX cl osed state to the second alnost-fully closed state, wherein
5 “ar door {(2).
According to the zpecific configuration, since the
foreign object pushing member (90) prevents penetration of a
string-like foreign object into a gap formed between the lower
end of the end face in a closing direction (Za) of the car
10 door {2} and the surface of the threshceld (82} and the foreign
object is pushed further forward than the gap during closing
of both car doors (2) and (3), an coptical beam is invariably
blocked by the foreign cbject during clesing of both car doors
{2) and (3) and, as a result, the string-like forelign object
15 can bhe reliably detected,.
[0021] In addition, in a specific configuration, at least
one of the car doors among the palr of car doors (2) and (3)
is mounted with a safety shoe frame (27) that moves relative
to the car door, and a lower end face of the safety shoe frame
20 (27)y forms a slope (28) which has a predetermined inclination
angle with respect to a horizental plane and which faces
toward the side of the other car door.

According to the specific configuration, even 1f a

string-like foreign object slips under the lower end face of



the second reflecting nenber (6) is arranged so as to 15 reflect an opti cal
beam out putted fromthe lightemtting/light-receiving unit (4) during
closing of both car doors (2) and (3) fromthe first alnost-fully closed
state to the second alnost-fully closed gtate and to hardly reflect an
optical beamoutputted fromthe light-emtting/light-receiving 20unit (4)
during closing of both car doors (2) and (3) fromthe second al nost-fully
closed state to the fully closed state. A control unit (100)

determ nes that an abnornality has occurred at the

light-emttjng/liaht L uni.t (4) .when a foreig j ect detection
signal is n%? geﬁ%?giegg ﬁJ g %e?%c%“ﬁﬁrﬁbgﬁ gogPsV@{c‘%ﬁ*on

[ 0023] Accor t e eci confi uratlon n both car rs (2) and
(3) close tg}?%gxfi? dt g? { Iﬁﬁ&§ec?8s%ﬁg éf““‘ Hp86fgtaw“b “gitput t ed
fromthe light- 5. emtting/l t cei vi t . (4) is reflected by a
reflecting poif (851? oo ﬂgmkécgﬁﬁ #9?}GC¢I ﬁ@ﬁBEV 183¢ dfdFet urns to
the light-e t| ht-r cei Vi nt 4 this 0|nt det ecting
neans has b é% SW ﬁedr% ? FS&B% hflé )V%ﬁl F Bot'H &5?Q%Ubr§“?2) and (3)
are closlng tﬁathe secgnd alp? t- 10 fully closed state, an optical beam
outputted fiom thé Ilg t & t g/light-receiving unit (4) is reflected by

t he second ctin and returns to

oo et | AL ?%ﬂgﬁgffﬂa(ﬁnﬁtﬂ @4)5P®Cfﬁlan°<%waejﬁ@rwgm%qfaw to or
exceedi ng a certqln | evel he sape fime, the detecting 15 means is
swi t ched on &t Hé' pfe e{%rﬁf(gﬁ 569ﬁt i W e PR ER2 Bt he cart'dddrs (2) and

(3) further close [ m t he second al nost - I I %]osed 03|t|on since an
opti cal beanloﬁt utﬁga via first almost- ullQ’ osed ato and 'a

second almost-fully closed state and the configuration
10 includes detecting means that switches from OFF to ON at a
predetermined point in time during closing of both car doors
(2) and (3) from the first almost-fully closed state to Lhe
second almost-fully closed state, wherein
the second reflecting member (6) is arranged so as to
15 reflect an optical beam outputted from the light-
emitting/light-receiving unit (4) during closing of bhoth car
doors (2) and (3) from the first almost-fully closed state to
the second almost~fully closed state and to hardly reflect an
optical beam outputted from the light-emitting/light-receiving
20 unit (4) during closing of both car doors (2) and {3) from the
second almost-fully closed state to the fully closed state.
A control unit (100) determines that an abnormality has
occurred at the light-emitting/light-receiving unit (4} when a

foreign cbiect detection signal is not generated after the



fromthe light-emtting/light-receiving unit (4) is hardly reflected by the
second reflecting nenber (6) and does not 20 return to the
light-emtting/light-receiving unit (4) with an amount of |ight equal to or
exceeding a certain level, a foreign objgct detection signal is generated.
At this point, the detecting neans is still turned on. Therefore, as |ong
as the light-emtting/light-receiving unit (4) is operating 1 3 nornally,
inafully closed state, the detecting nmeans switches on and, at the sane
time, a foreign object detection signal 1.3 generated. [0024)However, if
sonme ki nd ofgabnornalttg has pcquyrgd at 5 the

i ght - eni t tTHg7T5°ght "PRTRI Vi ig Wi £9(4): in a fully closed state, the

det ecti ng s is switched on but a foreign object detection signal is not
generated.n@%ﬂ%@quen@Fﬁ?rsfn%aﬁa6@*ﬁé?§?ﬁf%%d“f1§ﬁ”§8ﬁéoﬁinﬂh%ﬁ}ﬁﬁﬁbrnality
has occurred at the light-emtting/light-receiving unit (4) when a foreign
obj ect 10 det’edti‘snh é?gnﬁﬁghg”n Q%ﬁgng?aEQﬁi%ﬂﬁﬁérgﬂﬁ858é% ¥ rig 9€&ns i s
sw t ched oQ;M_QOZSkA second el evat or $af§t%rdevjce according to the present
i nventi on i hclfde§"alPieast Gifd CHFPdobrd (28" (4t 1hBUes in a direction
approaching/separating,fron1a doorstoﬁ 15 frane,(lzﬁ t o open/cl ose an
entrance, wiergina FPght et ting FPght {tecd vididoGhrt t4)? i'edicspdsed
faci ng downward at an upg“rmend position of a straight line vertically

ext endi ng ﬁﬁﬁéﬁpgl(?Bibn iﬂd“?é@@opﬁ e Ll Uiy dePeEti o' (PBh)F <G PRe  car
door (23) that is to abut the doorstop franme (12) 20 froma position

separ at ed HV’éhﬁréd@hFéeWhW“ﬂgﬁldﬁ@?éﬁ%%@??ﬂﬁiPﬁéteﬁﬂ)fafg'F 15 BPosFng
direction (23a) toward the side of the doorstop frane (12), a first
reflecting MENBEECES)IY SR EpESEd PRERT P Uit #fat & PovEsicehdYposition of

the straight line, and the light-emtting/light-receiving unit (4) is
capable of both car doors {(2) and (3) are closing to the sefond almost-

10 fulliy closed state, an optical beam cutputted from the light-
emitting/light-receiving unit {4) is reflected by the second
reflecting member (6} and returns to the lighit~emitting/light-
receiving unit (4) with an amount of light equal to or
exceeding a certain level and, at the same time, the detecting

15 means 1s switched on at the predetermined point in time. When
both car doors (2) and (3) further close from the second
almost~-fully closed position, since an optical beam oulputted
from the light-emitting/light-receiving unit (4) is hardly
reflected by the second reflecting member (&) and does not

20 return to the light-emitting/light-receiving unit {4) with an
amount. of light egual to or exceeding a certain level, a
foreign objeclt detection signal is generated. At this point,
the detecting means is still turned on. Therefore, as long as

the light-emitting/light-receiving unit (4) is operating



outputting an optical beam and detecting an incident optical beam [0026]A
housi ng space (30) that houses the light- emtting/light-receiving unit (4)
in a state where the car 5 door (23) is closed is forned on the doorstop
frame (12), a second reflecting nmenber (§6) is disposed facing upward at a
bottom portion of the housing space (30) ‘and extends fromthe sane posi tion
as an end face (12a) of the doorstop franme (12), which the car door (23) is
to abut, toward the back of the 10housi ng space (30). [0027] The
Iight-enitting/light-receiving unit (4) generates a foreign object
detection si when det jon of an optical beamis interrupted during

cl osi ng of T%@mﬁéﬂ'd68r 8% % 'Vi§ﬁ§cg gﬁ?t‘*ﬁhgeﬁﬁéééﬂ%em%?“g forelgn

object is recognlzed and a clo gégﬁeratlon of the car . door (23)

abort ed. (OﬁﬁgiﬁeﬁoPalﬁ@d Hﬁe“’ dtef'evat o §aret §Pdevi & '”&PPbed

above, when a f ign object is absent fromthe 20 entrance of the el evator
car, during“a(J éﬁeﬁ?“b# a%%fe car door (23) froma fuIIy open state to a
fully cIoseF an optical beam utputted fromth

|i ght - emittiHg4 ght”P¥8§?6inb Ui <4y gt r%ﬁW%ﬁﬂ@%&iEyh?HeOT??Eﬁ@d at

reflectin 5) and enters the |ight- enlttln /I| ht-rece|V|n uni t
(4) unt|1g ¢H§ﬂolghg em?ttjng light-receiving unit (4 g fully LJo%ed

state, the detecting means is switched on but a foreign object
detection signal is not generated. Consequently, it can be
determined that some kind of abnormality has occcurred at the
Light-emitting/light-receliving unit {4) when a foreign object

10 detection signal is not generated after the detecting means is
switched on.
10025] A second elevater safety device according to the
present invention includes at least one car door (23) that
moves in a direction approaching/separating from a doorstop

15 frame (12} to open/close an entrance, wherein & light~
emitting/light-receiving unit (4} is disposed facing downward
at. an upper end position of a straight line vertically
extending parallel to an end face in a closing direction {23a)
of the car decor (23) that is to abut the doorstop frame (12)

20  frem a position separated by a predetermined distance from the
end face in a closing dirvection {Z23a) toward the side of the
doorstop frame (12), a first reflecting member (5) is disposed
facing upward at a lower end position of the straight line,

and the light-emitting/light-receiving unit (4) is capable of



15 light-emtting/light-receiving unit (4) penetrates into the housing
space (30), and after the light-emtting/lightreceiving unit (4) penetrates
into the housing space (30), an optical beamoutputted fromthe
light-emtting/light-receiving 5 unit (4), is reflected by the second
reflecting menber (6) and enters the light-emtting/light-receiving unit
(4). Consequent |y, detection of an optical beam by the
lightemtting/light-receiving u(4) is not interrupted during closing of the
car door (23) and a foreign object detection 10 signal i's not generated.
[0029] I n contr %,1n trln% i ke fore| obj ect resent acr 0ss t he

entrance, sihce &n %ﬁtﬁﬁﬁﬂn gﬁppﬂ??e%F%r(ﬁﬁ h&" inCidest Gheita

l'ight- enlttln /I|ght-rece|V|ng unit (4) is blocked by the foreign object
during cIOS|ng ‘'of the car door (23) 15 detection of the optical beam by

the light-emtting/lig trece|V|n nt errupt ed and as a result, a
foreign objgf”i%etec i on" gf@%éﬂﬁi éﬁérh%%ﬁ houses Lk? th#s poi nt, even

when t he strlqg; ? rei gn .ohj ﬁ%retc hed and |s in contact with the
end face (12%)4f9 §é95 d%(Fﬁ?Sﬁ P”?b (12) PL&FAck &I opts CAF beam
detectiqn ope r nlttln /Irece|V|n9aun|t (4) |s

ongoi ng “an (Xﬁngég céf % (ﬂdrpﬂgf@ﬁ fPomihgloorstop £ 2

light-emtting/li ecej vi ni t i s, bl ocked t he foreign object
Uﬂ?l| t he caf%ﬁgo? %%%?Lygég% “3 ﬁéfIﬁbciﬁﬁﬁﬁegt5?%3“?rﬁpfﬁ¥%éﬂcé of

bottom portion of the housing space (30) and extends from the
same position as an end face (12a) of the deoorstop frame (127,
which the car door (23) is to abut, toward the back of the

10 housing space (30).
[0027] The light-emitting/light-receiving unit {4)
generates a foreign chject detection signal when detection of
an optical beam is interrupted during closing of the car door
{23).

i5 As a result, the presence of a foreign object is
racognized and a c¢losing operation of the car door {23) is
aborted.
[0028] According to the second elevator safety device
described above, when a foreign object is absent from the

20 entrance of the elevator car, during a movement of the car
door (23) from a fully open state to a fully closed state, an
optical beam oulputted from the light-emitting/light-receiving
unit (4} is reflected by the first reflecting member (%) and

enters the light-emitting/light-receiving unit (4) until the



" the foreign object can be detected. [00301In a specific configuration, a
cleaning tool (70) that cleans a surface of the first reflecting nmenber (5)
during closing of the car door (23) froman alnost-fully 5 closed state to
a fully closed state is mounted on the dgorstop frame (12). Accor di ng
to the specific configuration, since the surface of the first reflecting
menber (5) is cleaned by the cleaning tool (70) every tinme the car door
(23) closes froman 10 alnost-fully closed state to a fully closed state,
the surface of the first reflecting nmenber (5) is constantly maintained as
a favorabl e reflectlng rface. [0031]In addition, in a specific

confi gur at i or?" 8 F1éa Pﬁgii‘ﬁbil J”(Of‘ﬁi)‘“ Rat™ it edns PEPEGFF he 01t4 Féesecond
reflecting 15 nmenber (6) during claosing of the car door %23) from an

al most - f ul | 5108 dPetat &7t o é”FbPW?eélb@%dl§ﬁﬁf€mﬁéiﬁﬁﬁ tetton the car
door (23) further toward the side of the doorstop frame (12) than the

| i ght - en1tt¥?ﬁﬁﬂ3@%&”Pékef@ﬁﬁﬁﬂﬁﬁFﬁi?ﬂ)ln$%c6?ﬂﬁﬁﬁ’ﬁ8gtﬁ@@%bebﬂ*vca“
configuration, since the 20 st face of the second reflecting nmenber (6) is
cleaned by e QledfifRg®t ot P01y cavery {$9ﬁ$7§ﬁ@t&é?“ébbﬁhkiﬁquéW6§és from

an al nost - fuIIy cl osed state to a fully closed state, the
5 unit (4) is reflected by the Zecond reflecting member (&) and

enters the light-emitting/light-receiving unit {4}).
Consequently, detection of an optical beam by the light-~

emitting/light-receiving unit (4} is not interrupted during

closing of the car door (23) and a forelgn object detection

10 signal is not generated,

10029] In contrast, when a string-like forelign object is
present across the entrance, since an optical beam outputted
from the light-emitting/light-receiving unit (4} is blocked by
the foreign objecl during closing of the car door (23),

15 detection of the optical beam by the light-emitting/light-
receiving unit (4) is interrupted and, as a result, a foreign
object detection signal is generated.

At this point, even when the string-like foreign object
is stretched and is in contact with the end face (lZa) of the

20 doorstop frame (12), since an optical beam delection operation
by the light-emitting/light-receiving unit (4) is ongoing and
an optical beam outputted from the lighb~emitting/light-
recelving unit (4} is blocked by the foreign object until the

car deoor (23) reaches a fully closed state, the presence of



surface of the second reflecting nmenber (6) is constantly nmaintained as a
favorable reflecting surface. [0032] Moreover, in a specific configuration,
a foreign object pushing nenber (90) which fills up a gap forned between a
lower end of the end face in a closing djsrection (23a) of the car door (23)
and a surface of a threshold (86) and which protrudes further toward the
side of the doorstop frane (12) than the gap is nounted at a | ower end
portion of the car door (23). According to the specific configuration,
since the foreign object pushing nenber (90) prevents penetration of a 10
string-like foreign object into the gap forned between the | ower end of the
end face in 3¢ ctoding Greecti G 2345 t6f ¢he car door (23) and the surface
of the threshold (82) and the foreign object is pushed further forward than
the gap during ¢l osi ng' &f SPRETEht YBEH-9CE3f+oan dpticar"Bedfrts!Thvari abl y
15 bl ocked bg the foreign object dqrin%(clpsi;%_oﬁ,the car door (23) and,
as a resul t “Mhe 4 ¥iSng- Frke=For¥i Jheobj B8t cdn e 118l FaBP§* detlect ed.
[0033]1n addition, in a specific configuration, the car door (23) is

mount ed wi t AU Ehiet §HoB! f rEmEA 29 Fhat * hoved 200 pélrattve t'o the car
door (23), and a |ower end face of the safety shoe frame (29) fornms a slope
(28) whith haes>H prrédst &P ndt nBth ih ALeAst ohe dhl e "Hhefespetiicto a

hori zontal plane and which faces toward the side of another car door.
Accor di ng t ot He FpderFectohfiguration, even if a

According to the specific configuration, since the

surface of the first reflecting member (5) is cleaned by the
cleaning tool (70) every time the car door (23} closes from an

) almest-fully closed state to a fully closed state, the surface
of the first reflecting member (5) i1s constantly maintained as
a favorable refiecting surface.
[0031] In addition, in a specific configuration, a cleaning
tool (701) that cleans a surface of the second reflecting

15 member (6) during closing of the car door (23) from an almost-
fully closed state to a fully closed state is mounted on the
car door {23) further toward the side of the docrstop frame
(12} than the light-~emitting/light-receiving unit {4).

According to the specific configuration, since the

20 surface of the second reflecting member (6) is cleaned by the
cleaning tool (701} every time the car deor {(23) closes from
an almost-fully closed state to a fully clesed state, the
surface of the second reflecting member (6) is constantly

maintained as a favorable reflecting surface.



18 string-like foreign object slips under the |ower end face of the safety
shoe franme (29) during closing of the car door (23), by pulling the
forei gn object upward, the foreign object is guided by the slope (28) of
the safety shoe frane (29) and can 5 rquily extricate itself from
underneath the safety shoe franme (29). 034] Furthernore, in a specific
configuration, the car door (23) closes to a fully closed state froma
first alnost- fully closed state via a second alnost-fully cl osed state and
10 incl udes detecting means that sw tches fron1CFF to ON at a predeterm ned

point in tipe during closing of the car door fromthe first
al nost - fullcﬁzﬂztjsed %“toéfBV‘? tJrfé %é@&ﬁdféFnﬁ@{‘f ﬁn—wﬂewosédi%f%ﬂt@@ wher ei n

the second reflectin is arranged so as to 15 reflect an optica
beam out put e (B)Fhsgﬁﬁg I 1?“3?']?“ r%ot t PRYFR b]hlt“r edefvPAY UMY P8 UG ng

cl osing of the car door 2%% fromthe first alnost-fully closed state to
the second alTBEt- £ufl §f ci'y éd“%ﬁﬁ?@ éﬁdatﬁkﬁéﬁ@l¢i%§FFé%? éhyﬁpﬁlcal beam
outputted fromthe Ilght emtting ht-recei ving 20_unit rin

cl osing of t'He “€dr 9486r %%@y“F?@nﬁPﬁ a%%dﬁhdaéﬁﬁﬁ§90ﬁﬁlI@ﬁbﬁﬁ§éﬁh§ﬁgte to
the fully closed state control unit éloo determ nes that an

abnornar1typ4ﬁ%{W§98uFPéHh%ﬁ HQWqu @HF Mt t9hgMNS GReIFeRI Vi) uditt (4)

when a foreign object detection S|%n IS not(generated after the
tlian the gap is mounted at a lower end portion of the car door

(23} .
According te the specific configuration, since the
foreign object pushing member (90) prevents penetration of a
10 string-like foreign object into the gap formed between the
lower end of the end face in a closing direction {23a) of the
car deor (23) and the surface of the threshold (82) and the
foreign obiject is pushed further forward than the gap during
closing of the car docr (23), an optical beam is invariably
15 blocked by the foreign object during closing of the car door
(23) and, as a resulit, the string-like foreign object can be
reliably detected.
[0033] In addition, in a specific configuration, the car
door (23) is mounted with a safety shece frame (29) that moves
20 relative to the car door (23, and a lower end face of the
safety shoe frame (29) forms a slope (28) which has a
predetermined inclination angle wilth respect to a horizontal
plane and which faces toward the side of ancther car door.

According to the specific configuration, even if a



19 detecting neans is switched on. [0035] According to the specific
configuration, when the car door (23) closes to the first alnost-fully

cl osed state, an optical beamoutputted fromthe light-emtting/light- 5
receiving unit (4) is reflected by the sgcond reflecting nenber (6) and
returns to the light-emtting/light-receiving unit (4). At this point, the
detecti ng neans has been switched off. Subsequently, while the car door
(23) is closing to the second alnost-fully closed state, an optical beam
outputted 10 fromthe light-emtting/light-receiving unit (4) is reflected

returns 1o ther PGHPCemPEE bl TTGH- FOCBr VAU it (A7°h R it ahount. of
et et g s T S el SIS et R T e
o o SFACE A S A o s B T o 5 055
refl ect  ng bt 4%?” %ﬁ'aY o[k Fetrnet che 1EGhE e (417 G- 20
receiving unit an amunt of Pght equ ﬁo or _exceeding a certain

| evel , fof%ﬁ%ﬁ% ﬁf&éfcﬁb?eﬁkﬁ - diTgRaris” '?éqédsaﬁ&t¥ﬁ?§) AT t he

detectlng nf s is still turned on. Therefore, as |long as the
light-emtting/1ightreceiving unit (4) is operating nornmally, in a fully

cl osed : s . .
10034] Furthermore, in a specific configuration, the car

door (Z3) closes to a fully closed state from a first almost-
fully closed state via a second almost-fully closed state and
16 inciudes detecting means that switches from OFF to ON at a
praedetermined point in time during closing of the car door
(23) from the first almost~-fully closed state to the second
almost-fully closed state, wherein
the second reflecting member (6} 1s arranged s0 as to
15  reflect an optical beam outputted from the light-
emitting/Light~receiving unit (4) during closing of the car
door (23} from the first almost-fully clcsed state to the
second almost-fully closed state and to hardly reflect an
optical beam outputted from the light-emitting/light-receiving
20 unit (4) during closing of the car door (Z3) from the second
almost~fully closed state to the fully closed state.
A control unit {(100) determines that an abnormality has
occurred at the light-emitting/light-receiving unit (4) when a

foreign object detection signal is not generated after the



20 state, the detecting nmeans switches on and, at the sane tinme, a foreign
obj ect detection signal is generated. [0036] However, if sone kind of
abnormality has occurred at the light-emtting/light-receiving unit (4), in
a fully closed 5 state, the detecting negns is switched on but a foreign
obj ect detection signal is not generated. Consequently, it can be

determ ned that sone kind of abnormality has occurred at the
light-emtting/light-receiving unit (4) when a foreign object detection
signal is not generated after the detecting neans is 10 switched on.

[ 0037] A thiéq;ehgvatog safety d yicg according to the present invention

i ncl udes a Pait of JcAF*Wdots 12) 468 £3) that nove in a direction

appr oachi ng rati fromeach other to_open/close an entrance, a frame
(81) di spos@e%aove %g'cf)ﬁ 8%t %&87@, SRR AT i Eshed2(88) di'sposed bel ow

t he entrance er ei ljght-emtting/light-receivi unit (4) is disposed
faci ng downvar d'°GH ﬂﬁéﬁf?g%ﬁmiéf)Lgﬁdghl?gfwﬁEF%ﬁéuﬁggb%¥°?" Y Y% edi sposed
facing upward on.the threshold (82) at a position on a straight line
vertically %&toé)ﬁdicﬁg ??%‘Pn%%%ﬁ&?%i ﬁg‘“ﬁo“g%s]ilg.hé-ﬁe{i\‘hbké“%HeL iT of car
doors ( and (.3), abut each other in a fully closed state, and the
1.enittﬁ%g/ﬁﬁc" vg”?e&%f@iﬁ@ dﬁiﬁeéh?cF§d§§béﬁFb38Foaﬁtb%?%?Qﬁjﬂﬁn opti cal
beam and detectin n_incident optical beam kPQSS%T?e, ) L
|ight-enitfwﬁ FPigﬁ?-?%%é?VﬂHﬁmu pttEa).lgnt—e itting/light-receiving

unit {4). At this point, the detecting means has been switched
off. Subseqguently, while the car door (Z23) is closing to Lhe
second almost-fully closed state, an optical beam outputted

10 from the light-emitting/light-receiving unit (4) is reflected
by a reflecting perticn {601} of the second reflecting member
(6} and returns to the light-emitting/light-receiving unit (4}
with an amount of light equal to or exceeding a certain level
and, at the same time, the detecting means is switched on at

13 the predetermined point in time. When the car door (23)
further closes from the second almost-fully closed position,
since an optical beam outputted from the light-emitting/light-
receiving unit (4} is not reflected by the second reflecting
member {6} and deces not return to the light-emitting/light-

20 receiving unit (4) with an amount of Light egual to or
exceeding a certain level, a foreign object detection signal
is generated. At this point, the detecting means is still
turned on. Therefeore, as long as the light-emitting/light-

receiving unit (4} is operating normally, in a fully closed



21 generates a foreign object detection signal when detection of an optical
beamis interrupted during closing of both car doors (2) and (3). As a
result, the presence of a foreign object is 5 recognized and a cl osing
operation of both car doors (2) and (3)2%5 aborted. [0039] Moreover, in a
specific configuration, a pair of depressed portions (2b) and (3b) or a
pair of notched portions (2c) and (3c) extending along the straight |ine
are formed on 10 end faces in a closing direction (2a) and (3a) of the pair
of car doors (2) and (3) to abut each other in a fully closed state of the
pair of car doors (2) and , and when both car doors (2) and (3) are in a
fully cl oseth®teat &M d%%?ﬁﬁé@ ('E65F Rt BUYE il ER%andbpticdl* eari'Passes is
formed by the pair of 15 depressed portions (2b) and 3b) or the pair of
not ched poﬂ%ﬁﬁﬁ?L@?c?bﬁﬁ& (FHeCt108401BeToridi G E63ERe- third el evat or
safety deV|ce descri bed above, when a foreign object is absent fromthe
entrance of 4hdlel evafEEeas l%d%Wﬁg‘é”ﬁnVénﬁﬁﬁ”&FiBéﬁhhéarOQ@“G%%%§L(2)
and (3) froman alnost-fully closed state to a fully closed state, an

opti cal bearﬁ‘o&tlﬁﬁift“@a”ﬁ'%/tﬁéhlﬁ GREGHT HH9 ngrti ghE < r B et Vitig Yurilesed) is
reflected by the reflecting nenber (50) and enters the . ,

l'i ght - enﬁttﬁ%ﬁyﬁhl@HFr%%%ﬁQﬁ%ﬂ? GsPRS (45 . swit.ched on but a foreign object

detection signal is not generated. Conseqguently, it can be
determined that some kind of abnormality has occurred at the
light-emitting/light-receiving unit (4) when a foreign object
detection signal is not generated after the detecting means is

10 switched on.
(0037} A third elevator safety device according to the
present invention includes a pair of car deoors (2) and (3)
that move in a direction approaching/separating from each
other to open/close an entrance, a frame (81) disposed above

15 the entrance, and a threshold (82) disposed below the entrance,
wherein a light-emitting/light~receiving unit (4) is disposed
facing downward on the frame (81l) and a reflecting member (50)
is disposed facing upward on the threshold (82) at a position
on a straight line vertically extending from an abutting

24} position where the palr of car doors (2) and {3} abut each
other in a fully closed state, and the light-emitting/light-~
receiving unit (4} is capable of outputting an optical beam
and detecting an incident optical beam.

[0038] The light-emitting/light-receiving unit (4)



22 Consequently, detection of an optical beam by the |ight-
emtting/light-receiving unit (4) is not interrupted during closing of both
car doors (2) and (3) and a foreign object detection signal is not
generated. 5[0041]In contrast, if a strijg-like foreign object is present
across the entrance, since an optical beamoutputted fromthe
light-emtting/light-rece ving unit (4) is blocked by the foreign object
when both car doors (2) and (3) reach a fully closed state, detection of
the optical beam by the 10 light-emtting/light-receiving unit (4) is
interrupted and, as a result, a foreign object detection signal is
generat ed. JOCAAYH addPEToH {IREE gﬁEeT?tﬁﬁ %%ﬁnﬁﬁlHB?PlﬁﬁﬁeCHﬁﬁﬁeP§lng
unit (4) is disposed on the frane (81), the influence of a vibration, an

i npact madefdrPitHe el BGEE ot S déwerfgpb?dt@EF%W%é]6§&§€d08u??ﬂbfdﬁbnlng or

cl osing of the car doors éZ) and (3) or, nore specifically, a variance in
an anount of°tight’ 'r 8e8i Ved- of an i nci dent opti cal beam a displ acenent of
an irradiation position of an optical beam or the |ike can be avoided. As
a result, foreldﬁ’@bf@é?lﬂeﬂéﬁiﬂ6ﬁ5§8€8r%6yaC%H*H@“ZQbéﬁh%nb%d ina
simlar manner, since the reflecting nenber 50) is dlsposed on the

t hr eshol™ (%Eﬁogqﬂﬁ§d|ﬁPﬁu%ﬁéé*ﬁPgaOQPB?%%?%hD AFtPnpact Indie ‘oh ©thée

el evator car, or the |ike caused during opening or closing of the car doors
can be avoi Hed. s pgorted.

[0039] Moreover, in a specific configuration, a pair of
depressed portions (2b) and {3b) or a pailr of notched portions
(Z¢) and {3¢) extending aleng the straight line are formed on

10 end faces in a closing direction (Za) and {3a) of the pair of
car doors (2) and (3) Lo abut sach other in a fully ¢losed
state of the pair of car doors (2) and (3}, and when both car
doors (2) and (3) are in a fully closed state, a pathway (105)
through which an optical beam passes 1s formed by the pair of

15 depressed portions (2b) and (3b} or the pair of notched
portions {2c) and (3c).
[0040] According to the third elevator safety device
described above, when a foreign object is absent from the
entrance of the elevator car, during a movement of both car

20 docrs (2) and (3) from an almost-fully closed state to a fully
closed state, an optical beam outputted from the light-
emitting/light-receiving unit (4} is reflected by the
reflecting nmember (50} and enters the light-emitting/light-

receiving unit (4).



[ 004311 n a specific configuration, the reflecting nenber (50) is disposed
bel ow the threshold (82) and a through-hole (821) through which the optical
beam passes is forned on the threshold (82). 5According to the specific
configuration, since the presence of the,reflecting nenmber (50) is less
likely to be noticed by a user, vandalismcan be prevented. In addition, a
reflecting surface of the reflecting nenber (50) is less likely to becone
stai ned. 10[0044] Furthernore, in a specific configuration, a cleaning
mechani sm (7) that cleans a surface of the reflecting nmenber (50) is

di sposed on the threshold (82) and the car door, (3), wherein the cleaning
mechani sm (7) i ncl e eA LY eat g 661 O%?T} Whir ek g BabHe® at'ohg t he
surface of the refl thng‘15 menber §50) and whi ch Ls_sgrin -biased in an
openi ng di r @70l 14RET BT HY di% S8t Fon? bf 11 HEtcar 866 I"‘(%‘%J Uid "4 pressing

unit (32) that presses the cleaning tool (71 agélnst t he spring bias
during cl osthg 01 GPenPhy Eﬁlﬂ¥%”@aﬁ2606?$( ) INEcEr dPRG-Td the Epeci fic
configuration, during closing 20 of the car door (3), due to the pressing
unit (32) plesEiing™ Ré%efeaht iyt d6PS E79Y-in a closing direction agai nst
the spring bias, the clqan[ng tool (71) noves in a cLosing‘direp;ion and
cl eans the Slt¥dce off™t K FEFFectiihg READRY {56 .IBFEHeCBiRer hand, during
opening of the car door (3), the 24 «cleaning toal (71) noves in an
openi ng di r&RIDT dGe°rd the KPrithgepbi 458" Ghdordd '4gai R el eaHP Y &% ur f ace
of the reflecting menber (50).. o o ) ]
from the light-emitting/light-receiving unit (4} is blocked by
the foreign obiject when both car doors (2) and (3) reach a
fully clesed state, detection of the optical beam by the
10 light-emitting/light-receiving unit (4) is interrupted and, as
a result, a foreign object detection signal is generated.
[CO42] In addition, since the light-emitting/light-
receiving unit (4) is disposed on the frame (81}, the
influence of a wvibration, an impact made on the elevator car,
15 or the like caused during opening or closing of the car doors
{2) and (3} or, more specifically, a variance in an amount of
light received of an incident optical beam, a displacement of
an lrradiation position of an optical beam, or the like can be
avoided. As a result, foreign object detection accuracy can be
20 enhanced. In a similar manner, since the reflecting member
(50) 1s disposed on the threshoeld (82), the influence of a
vibration, an impact made on the elevator car, or the like

caused during opening or closing of the car doors can be

avoided.



Al ternatively, during opening of the car door (3), due to 5the pressing
unit (32) pressing the cleaning tool (71) in an opening direction agai nst
the spring bias, the cleaning tool (71) noves in an opening direction and
cleans the surface of the reflecting menper (50). On the other hand, during
closing of the car door (3), the cleaning tool (71) noves in a closing 10
direction due to the spring bias and once again cleans the surface of the
reflecting nenber (50). Therefore, since the surface of the
reflecting menber (50) is cleaned by the cleaning tool (71) every time both
car doors (2% and (3)_ open/close, the surface of the reflecting 15 menber
(50) is const&htly ndimfafRBa’ ak® £F AV eraBleor ef icticid estr FAcEam™045] A
fourth elevator safety device according to the present Invention includes a
pair of car ‘tbor'$ @2yPaRgd (35 thdtendleci o w! difdceigna through-hole
approachi ng/ separating fromeach 20 other to open/close _an entrance, and a
frame (81) H%§Ho§€ﬂ°§88v%h%%% it Candea wheteirisges 1s formed on the
light-emtting/light-receiving unit (4) is disposed facing downward on the
franme (81) 2t#h504i ttPéh-on a straight line vertically extending from an
abutting position where the pair of car doors (2) and (3) abut 25 each
other i a fully*@%sed9statere a1 et FAYS FeHer W50y 11 se disposed faci ng
upward at a |lower end position of an end face in a closing direction (3a)
of one car Qﬁﬁﬁeﬂﬁﬂ<¥th@i§e%%?%&H%JFﬁ@b%fhéﬂncéﬁ d66p %ngl%ﬁﬂDﬁﬁé
light-emtting/light-- 5 receivinq,unit (4) is capable of outputting an
optical bedMiari¢dérett FAgT an’ il dént Capt P T P@ayed. In addition, "a

reflecting surface of the reflecting member (50) is less
likely to become stained.

10 (00447 Furthermore, in a specific configuration, a cleaning
mechanism (7} that cleans a surface of the reflecting menber
{50) is disposed on the threshold (82) and the car door (3},
wherein the cleaning mechanism (7) includes a cleaning tool
{71) which is slidable along the surface of the reflecting

15 member (50) and which is spring-biased in an opening direction
or a closing direction of the car door (3) and a pressing unit
(32) that presses the cleaning teol (71) against the spring
blas during closing or opening of the car door {3}.

According to the specific configuration, during closing

20 of the car door (3), due to the pressing unit (32) pressing
the cleaning teool {71) in a closing direction against the
spring bias, the cleaning tool (71) moves in a closing
direction and cleans the surface of the reflecting member (50).

On the other hand, during opening of the car docr (3), the



[0046] The light-emtting/light-receiving unit (4) generates a foreign

obj ect detection signal when detection of an optical beamis
interrupted during closing of both car 10doors (2) and (3). As a
result, the presence of a foreign object is recognized and a cl osing
operation of both car doors (2) and (3) 2iks aborted. [0047] Moreover, in a
specific configuration, the 15 reflecting nenber (50) is held inside a
groove (83) of a threshold (82), in which the one car door (3) fits so as
to be slidable, so as to be novable along the groove (83). [0048]In
addi ti on, @l egaiimgof-odépriéssedopest innsn (Sb)nanmd qi3b)ctdrora duad rtoofehreot ched
portions (2c) and (3c) extending 20 along the straight ii ne are fornmed on
end faces dariamachdsisngndi pecti apa{2a)lands (Ba) ofrfidve pd rchef car doors (2)
and (3) that are to abut each other in a fully closed state of the pair of

car doors He)leandng3pemaad when.the pair of car doors (2) and (3) are in a
fully closed state, a pathway (105) 28 through which an optical beam

passes is formedibynbhevpail ahrdepressechpast ians da2bkicand (G3b) soe the
pair of notched portions (2c) and (3c). [0049] According to the fourth
el evat gr safeetyed@YhGeunit (32) pressing the cleaning tool (71) in an
opening direction against the spring bias, the cleaning tool
{71) moves in an opening direction and cleans the surface of
the reflecting memper {50)., On the other hand, during closing
of the car door (3), the cleaning tool (71) moves in a closing
10 direction due to the spring bias and once again cleans the
surface of the reflecting member (50).
Therefore, since the surface of the reflecting member
(50) is cleaned by the cleaning tool ({71) every time both car
doors (Z2) and (3) open/close, the surface of the reflecting
16 member (50) is constantly maintained as a favorable reflecting
surface.
[0045] A fourth elevator safety device according t¢ the
present invention includes a pair of car doors (2} and (3)
that move in a direction approaching/separating from each
20 other Lo open/close an entrance, and a frame (81) disposed
above the entrance, wherein a light-emitting/light~receiving
unit (4) 1is disposed facing downward on the frame (81) at a
positicn on a straight line wvertically extending from an

abutting position where the pair of car doors (2) and (3} abut



5 described above, if a string-like foreign object is present across the
entrance, since an optical beamoutputted fromthe
light-emtting/light-receiving unit (4) is blocked by the foreign object
when both car doors (2) and (3) reach a fully closed state, detection of
the optical beamby the light 10 enitting/light-receiving unit (4) is
interrupted and, as a result, a foreign object detection signal is

gener at ed. [0050]In addition, since the light-emtting/light- receiving
unit (4) is disposed on the frame (81), the influence of a vibration, an

i npact nade on the elevator car, 15 or the |like caused during opening or
cl osi ng of %%ﬁ1ca?“dbéPsa(éﬁl%mdjféfdo?tdhﬁwéi§ﬁ%dFF caF 1§ v drilance in
an anount of light received of an incident optical beam a displacenent of
an |rradlat%%ﬁ“ﬁd§???oﬁacdﬁgaﬁwﬁﬁpléaldb%%%%rd¥“&ﬁ85F FkB" c¥n 95k e@¥oi ded. As
a result, foreign object detection accuracy can be 20 enhanced.

[ 0051] Fur t h&tfore, alh]abkﬁéciﬁﬁciédﬁfléﬁ¥a%ﬁdﬁ“’aﬁclgaﬂfngjkddﬁw(??) t hat

cl eans a surface of the reflecting (DO durlng cl osi ng of bot h car
doors (2) affd a(bé‘;’)t |L§Lnﬁhfh%%dQ%§#Odé t(ﬁé gﬁ“&ﬁ)\fé“( éS)?h F&%h 1e“t’flbir‘lr /ddléitd (82).
27 According to the speC|f|c conflguratlon since the surface of the

refl ectitng RIS E501T s (B) danédrBylehel ChuanitighEodl P77 %1%t i me bot h

car doors (2) and (3) close, the surface of the reflecting nmenber (50) is
constantly and detecting an incident optical beam.

[0046] The light-emitting/light-receiving unit (4)
generates a foreign object detection signal when detection of
an optical beam 1s interrupted during closing of beth carx

10 doors {(2) and (3).

As a result, the presence cof a foreign object is

recognized and a closing operation of koth car docrs (2) and
{3) is aborted.
[0C47] Moreover, in a specific configuration, the

15  reflecting member (50) 1s held inside a groove (83) of a
threshold (82), in which the one car door (3) fits sc as to be
slidable, so as to be movable along the groove {(83).
[0C48] In addition, a pair of depressed portions (2b) and
(3b) or a pair of notched portions {(Z2c¢} and (3c¢) extending

20 along the straight line are formed on end faces in a closing
direction (Za) and (3a) of the pair of car docors (Z) and (3)
that are to abut each other in a fully closed state of the
pair of car doors (2) and (3), and when the pair of car doors

{2y and {3) are in a fully closed state, & pathway (105)



5 maintained as a favorable reflecting surface. [00521A fifth el evator
safety device according to the present invention includes at |east one car
door (23) that noves in a direction approaching/separating froma doorstop
frame (84) to open/close an entrance, rein a light- 10
emtting/light-receiving unit (4) is dlsposed faci ng downward on the
doorstop franme (84) at an upper end position of a straight line vertically
extending froma position separated by a predeterm ned di stance froman end
face (84a) that the car door (23) is to abut toward the side of the car
door (23 15 a fir refl ecting menber i s di sposed facing upmard at a
Iomer(ené HHETFF@n gﬁ“?h%“§ﬁﬁdﬁ@ﬁtbFPﬁepa%ﬁ%’Hﬁe formed by the pair of

Ilghtenlttuggﬁ{ %ht-rece|V|ng unit capabl e of outputting an opti cal
beam and dé€ GaR®t htt'dent”Pop e al3%béﬁitFﬁDE@iA‘HBU%?H§“§gace (30)
that houses the light- 20 enlttlnglllght-rece|V|ng unit (1) in a state
where the ddt* 'd&or 6%3) ?% cV%%ed is formed on the car door (23), and a
second reflectlng menb i s disposed facing upward at a bottom portion
of the housiHy §paceA€Sﬁfdéﬁﬂ‘ékﬂéﬁﬁ%oF?bﬁ1%¥%V HbsﬁééFvl%hV5§>the end
face in a closing direction (23a) of the car door (23), which is to abut
the doorst dff ?%fé%@ d(88yvet oviardd Stherpatkk o Ause qwoagﬂﬁ@t shade SEs0Y-.

[ 0054] The 1i ght - enlttlnglllght-rece|V|ng unit (4)

across the enfrance, since an dptical beam cutputted from the
Light-emitting/light~receiving unit {4} is blocked by the
foreign cbject when both car doors (2) and (3} reach a fully
closed state, detection of the optical beam by the light-
10 emitting/light-receiving unit (4) is interrupted and, as a
result, a foreign object detection signal is generated,
[0050] In addition, since the light-emitting/light-
receiving unit {(4) is disposed on the frame {81), the
influence of a vikration, an impact made on the elevator car,
16 or the like caused during opening or closing of the car dcors
(2} and (3} or, more specifically, a variance in an amount of
light received of an incident cptical beam, a displacement of
an ilrradiation position of an optical beam, or the like can be
avoided. As a result, foreign cobject detection accuracy can be
20  enhanced.
(00511 Furthermore, in a specific configuration, a cleaning
teol (77) that cleans a surface of the reflecting member (50)
during closing of both car doors {(2) and (3) is mounted inside

the groove (83} of the threshold (82).



generates a foreign object detection signal when detection of 5 an optical
beamis interrupted during closing of the car door (23). As a
result, the presence of a foreign object is recognized and a closing
operatlon of the car door (23) is aborted. 10[ 0055] Moreover, in a specific
configuration, the first reflecting nenber (61) is held inside a groove
(87) of a threshold (86) in which the car door (23) fits so as to be
slidable. [0056] According to the fifth elevator safety device 15 descri bed
above, when a foreign object is absent fron1the entrance of the el evator
car, during a nmpvenent of the car door (23) froma fully open state to a

fuIIy cl osed st 4tECTER"Bpt T cal® besm dut phitt B Frdm hestnce the

light-emttin Ilght-rece|V|ng unit (4) is reflected by the first
reflecting ﬁﬁ%%%@ Pél} antt 25 Entar 8 ¢ %%rliﬁﬁt3@nf%f?ﬂé¢l?bﬁ?“?eceivingunit

(4) until the ht - enlttlnglllght-rece|V|ng uni t enetrates |nto t he
housi ng spaceC30¥, “4Rd é??br°Y9k¥l1Eﬂﬁ @QﬁPtFPhgﬁ??bﬁtFﬁcéVV¥ng unitP>e4)
penetrat es |nto t he housi ng g an optical bean1outputted fromthe

li ght - enltﬂrﬁgFPﬁéHFQr%EeWV’ﬁﬁﬁ?fg uH?tm?@ﬁCﬁS‘¥%fﬁécf%HQ%V?tH@ second
reflecting nenber %62) and enters the |ight- enlttlnglllght-rece|V|ng uni t
(4). 5 Ueft £y, * det'ettdcof 6Fféhcbﬁﬁ1ééﬁ‘8é8n1by t he

IlghtenittlQﬂ{LLght-rece|V|ng unit (4) is not interrupted durlng
[CGU521] A fifth €levator safety device according to the

present invention includes at least cone car door (Z3) that
moeves in a direction approaching/separating from a doorstop
frame {(84) to open/clese an entrance, wherein a light-

10 emitting/light-receiving unit {(4) is disposed Tacing downward
on the doorstop frame (84) at an upper end position of a
straight line vertically extending from a position separated
by a predetermined distance frcem an end face (84a) that the
car deoor (23) 1is to abul toward the side of the car door (23),

15 a first reflecting member (61) is disposed facing upward at a
lower end position of the straight line, and the light-
emitting/light~receiving unit (4) is capable of ocutputting an
optical beam and detecting an incident optical beam.

[0053] A housing space (30) that houses the light-

200 emitting/light-receiving unit (4) in a state where the car
door (23) is closed 1s formed on the car door (23}, and a
second reflecting member (62) is disposed facing upward at a
bottom portion of the housing space (30} and extends from the

same position as the end face in a closing direction (23a) of



5 closing of the car door (23) and a foreign object detection signal is not
generated. [0057]In contrast, when a string-like foreign object is present
across the entrance, since an optical beamoutputted fromthe
light-emtting/light-receiving unit (4) is blocked by 10 the foreign object
during closing of the car door (23), detection of the optical beam by the
light-emtting/lightreceiving unit (4) is interrupted and, as a result, a
forei gn object detection signal is generated. [0058]In addition, since the
light-emtting/light- 15 receiving unit (4) is disposed on the doorstop
frame (84),che i nf uencg of vibration, an [qgact made on the el evator
car, or the IFk&Tdlféed ! a?iﬁglﬁﬁéﬁﬁnéooFbBng? GO SERE EAF™Yobtt)(23) or
nore specifically, a ak%gnfe‘in an amount of |ight received of an incident
optical bea W%“%ﬁ§ﬁ1£@é ﬂf'UﬁaéﬁnﬁﬁnﬁrPBa?%tP' ‘posi tion of an optica
beam or th i ke can, be avoided, As a result, foreign object detection
accuracy caEOé%‘ enhéHE%d?gﬁﬁ"%@%#h?F%?Jﬁéﬁﬁé??@%Yﬂﬁé‘?H&'ﬁﬂ?st refl ecting
menber (61) is disposed at a |ower end position of the doorstop frane (84),
the infl uenf& oSV itor 8T OH) éﬁﬂ%‘ﬁpgﬁfecého?mﬁﬂQQﬂ+ heefevatorore&f, or
the |ike caused during opening or closing of the car door (23) can be
avoided.“[Oﬁ%gﬁﬁwf%ilsggégf?% %Qﬁﬁﬁﬁﬁ@?ﬁ?i%H?l?ﬁsﬁﬁ%ﬁ%?gsﬁéet??aﬁﬁﬁ doox

(23).

As a result, the presence of a foreign object is
recognized and a closing operation of the car door (23) is
aborted.

10 [0055] Moreover, in a specific configuration, the first
reflecting member (61) is held inside a groove (87) of a
thresheld (86) in which the car door (23) fits so as to be
siidable.

[0056] Accerding to the fifth elevator safety device

15 described above, when a foreign obiect is absent from the
entrance of the elevator car, during a movement of the car
door (23) from a fully open state to a fully closed state, an
optical beam outputted from the light-emitting/light-receiving
unit {4} is reflected by the first reflecting member (61} and

20 enters the light-emitting/light-receiving unit (4) until the
Light-emivting/light-receiving unit {(4) penetrates into the
housing space (30), and after the light-emitting/light-
receiving unit (4) penetrates into the housing space {(30), an

optical beam outputted from the light-emitting/light-receiving



(29) that noves relative to the car door (23) is nounted on 5 the car door
(23), wherein a protruding nenber (94) that extends along the straight |ine
is formed on the end face (84a) of the doorstop frame (84), the protruding
menber (94) having a protruding length fyomthe end face (84a) that is
shorter than the predeterm ned di stance, and positioned on the 10 side of
the safety shoe frame (29) with respect to the position of the straight

| ine and overl aps the safety shoe frane (29) during closing of the car door
(23). According to the specific configuration, when a string-Iike

forei gn object present _acro entran 15 protrudi ng nmenber
(94) overla5§l¥h§15dfe{§f%ﬁ858$ﬁﬁf e "E265 a0 |ﬁﬁg¥¥%§ﬁﬁgm8@ ?ﬁe‘%ﬁrQ$@or
(23) to sand art, of the forejgn object between itself and the safety
shoe frame fwgﬁ %népcédggé %%%f$EF¥H38 Fo#?%ﬁ&Y%ﬂﬁ'@Wdélﬁé 'direction.
Therefore, the f rei gject S pushed atip of the grotrudln menber
20(94) tow rd t %?%ﬁ yth '%ﬁ6”ﬁ§b§flﬁ“ OE?hﬁﬂlﬁﬁaEI g-tent¥29a) of

t he car door bean outputted fromthe

:%6HAS g ,. an op tlcal

i ght - eni tt *ﬂ i é:em?%g‘”dm tuma) 5 tD B PIrdEkedPhby t e 6t ei gn
obj ect. 006 I n ad in a speC|f|c configuration, a foreign 31
obj ect p shf %S §3ﬁafH§F’ r'ot’r ugge fu??%%%ﬁkéﬁﬁFHLtﬁ@F%ﬁH%”bf t he

car door (23% n the_end facgcg84a) of the doorstop frane (84) is
di sposed at quMéP & PORE o %f the doorstop frane (84).

[0057] In contrast, when a string-like foreign obiect is
present across the entrance, since an optical beam cutputted
from the light-emitting/light-receiving unit (4) is blocked by

10 the foreilgn object during closing of the car door (23),
detection of the optical beam by the light-emitting/Iight-
receiving unit (4) is interrupted and, as a result, a foreign
object detection signal is generated,

[0058]) In addition, since the light-emitting/light-

15 receiving unit (4) is disposed on the doorstop frame (84), the
influence of a vibration, an impact made on the elevator car,
or the like caused during copening or closing of the car door
{23) or, more specifically, a variance in an amount of light
received of an incident optical beam, a displacement of an

260 irradiation position of an optical beam, or the like can be
avolded. As a result, foreign object detection accuracy can be
enhanced. In a similaxr manner, since the first reflecting
member (61) is disposed at a lower end positicn of the

doorstop frame (84), the influence of a vibration, an impact



5According. to the specific configuration, since a foreign object is pushed
nore forward than the end face (84a) of the doorstop frame (84) by the
forei gn object pushing nmenber (93), an optical beamis invariably bl ocked
by the foreign object and, as a result, jhe string-like foreign object can
be 10 reliably detected. [0061]Furthernﬁre, in a specific configuration, a
cleaning tool (78) that cleans a surface of the first reflecting nenber
(61) during closing of the car door (23) is nmounted on the car door (23).
15According to the specific configuration, since the surface of the first
reflecting nenber (61) is cleaned by the cleaning tool (78) every tinme the
car door (2839%|Ysdd® PRBVELTF 4 o Tt RBELIHif EF256¢t PR RenbRIITELPY s
constantly maintained as a favorable reflecting surface. 20[0062] Moreover,
in a specif FeoToH Afglifat C#orioA di’danFay PoctVEE® i s nounted furt her
toward the side of the car door (23) than the ;
Iight-enitti%%??ight:Vb@ePPPﬁbfHﬁﬂ¥”ﬁ&ﬁuéﬁﬁ%ﬁ%rd%d%§¥6§ PPafe™ Y8Ry, wherein
the cleanin tooI (79) cleans a surface of the second reflecthg menber
(62) during bgﬂh@,gpvegzr?}@;%ﬁﬁft@obpe(9@§ door (23) is mounted on

5 the car door (23}, wherein a protruding member (9%4) that
extends along the straight line is formed on the end face
(84a) of the doorstop frame (84}, the protruding member (94)
having a protruding length from the end face (84a) that 1is
shorter than the predetermined distance, and positioned on the
10 side of the safety shoe frame (29) with respect to the
position of the straight line and cverlaps the safety shoe
frame (29} during closing of the car door (23).
According to the specific configuration, when a string-
like foreign object is present across the entrance, the
15 protruding member (94) overlaps the safety shcoe frame (29)
during ciosing cof the car door (23) to sandwich a part of the
foreign object between itself and the safety shoce frame (29)
and causes the part to follow the closing direction. Therefore,
the foreign object is pushed by a tip of the protruding member
20 (94) toward the side of the end face in a closing direction
{23a) of the car door (23)Y. As a result, an optical beam
outputted from the light-emitting/light-receiving unit (4) 1is
to be blocked by the foreign cbiect.

100607 In addition, in a specific configuration, a foreign



According to the specific configuration, since the surface of the second
reflecting nenber (62) is cleaned by the cleaning tool (79) every tine the
car door (23) closes, the 5 surface of the second reflecting nmenber (62) is
constantly nalntalned as a favorable ref].ecting surface. [0063] Furthernore,
in a specific configuration, the safety “device is arranged such that the
car door (23) closes froma fully open state to a fully closed state via a
first alnost- 10 fully closed state and a second al nost-fully cl osed state,
the safety device including detecting means that switches from OFF to ON at
a predeternlned point in tine urlng closing of the car door (23) fromthe
first al nostR¥iAd yuehosed dtefte ¥t hB2saeiond HietodtrFOfT yE¥oskd 6t at e,
wherein 15t he second reflecting nmenber (62) reflects an optical beam

out putted fHSiR the tPFghtt ettt i'ng/ | FHRE - Feteitd Agcanitf e 49f ddi¥ ng cl osi ng
of the car door (23) fromthe first alnost-fully closed state to the second
al nost - fuIFV“E%ﬁ@@dféﬁ%%e‘%HdlhaﬁdﬁyoF%?l%%ﬁkJéﬁ@épréaPoﬁ%%ﬁidﬂtp&?ted
fromthe light- 20 emtting/light-receiving unit (4) during closing of the
car door (Z®)°HHER fRa"%ektthd al nbst -fully closed state to the fully
closed state. A control unit (100) determ nes that an abnormality has
occurred at theASCGREIBHI £2 i HY 1SEGRE L 8cePvE Hgrumiiene 43 Liken af o33 an

obiject is pushed more forward than the end face (84a) of the
doorstop frame (84) by the foreign object pushing member (93),
an optical beam is invariably blocked by the foreign ocobiect
and, as a result, the string-like foreign object can be

10 reliably detected.

[0061) Furthermore, in a specific configuration, a cleaning
tool (78) that cleans a surface of the first reflecting member
(61l) during closing of the car door {23) is mounted on the car
door {23).

15 According to the specific configuration, since the
surface of the first reflecting member (61) is c¢leaned by the
cleaning tool (78) every time the car door (Z23) closes, the
surface of the first reflecting membher (61) is constantly
maintained as a favorable reflecting surface.

20 [0062] Moreover, in a specific configuration, a cleaning
tool {(79) is mounted further toward the side of the car door
(23} than the light-emitting/light-receiving unit (4) on the
doorstop frame (84), wherein the cleaning tool (78) cleans a

surface of the second reflecting member (62) during closing of



forei gn object detection signal is not generated after the detecting nmeans
is switched on. [0064] According to the specific configuration, when the car
door (23) closes to the first alnost-fully closed state, 5 an optical beam
outputted fromthe light-emtting/lightrgceiving unit (4) is reflected by
the second reflecting nmenber (62) and returns to the
light-emtting/light-receiving unit. (4). At this point, the detecting
means has been switched off. Subsequently, while the car door (23) is
closing to the 10 second al nost-fully closed state, an optical beam

out putted fron1the | i nlttlnglllght-rece|V|ng unit (4) is reflected by
a reflectlnd“%ofFigﬁ 6@% of the second reflectlng menber (62) and returns
to the light-emttin /I|ght-rece|V|n unit. %ﬁvmth an_anount of |ight
equal to or excé%IPﬁ l&“cb?t%ﬁ?1?ﬁ?ﬂ* V&I ARt YA TS s SHBCE I TS t he

det ecting neaq? zmntched on  at ﬁ redet nlne? polnt in tinme. Wen the
car door ﬁi?tﬁ “8f o¥EEF Y gt ﬁSt B oHA I SE £ OF | §L e ose P bR i on,
since an optlcal beam Eﬁ tted fromthe |ight- enlttlnglllghtrece|V|ng unit

(4) is not Tef"dlfeloB SEEGHd HrEFI Bt i MY SO e ADEr ©(62)° add®does not

return to the&l % _ nettlnglll htrece|V|n un|t % % wi th an anmount of i
ght equé)l (R Ex 8ol A CEr CAiTRCFEYRY T dign bBj &8t s dEtidet i on
signal is enerated At tfg poi nt, ?e detectlnq means is still turned on.
Therefore, r18ﬁ§°§sdfh% ?%ﬂﬁ?béﬁlff hgF i ghtu T 8%r eceiving unit (4) is
operatlng normally, in a fully closed state, the detecting neans sw tches
on and, at tHe dame LFAERCH'PTeilgh “oBPEEt & Het @TtiiGHnTstgRRI TRS getértat ed.

[0065]Fbmever i f sone kind of abnormality has occurred at
ice is arranged such that the car deoor (23) cleses from a

fully cpen state to a fully closed state via a first almost-

10 fully closed state and a second almost-fully closed state, the
safety device including detecting means that switches from OFF
Lo ON at a predetermined point in time during closing of the
car door (23) from the first almosit~fully closed state to the
second almeost-fully closed state, wherein

15 the second reflecting member (62) reflects an optical
beam outputted from the light-emitting/light-receiving unit
(4} during closing of the car deoor (23) from the first almost-
fuily clesed state to the second almoest-fully closed state and
hardly reflects an optical beam cutputted from the light-

20 emitting/light-receiving unit (4) during closing of the car
door (23) from the second almost-fully clesed state Lo the
fully closed state.

A control unit (100) determines that an abnormality has

occurred at the light-emitting/light-receiving unit {(4) when a



5 the light-emtting/light-receiving unit (4), in a fully closed state, the
detecting neans is switched on but a foreign object detection signal is not
generated. Consequently, it can be determ ned that sonme kind of abnornmality
has occurred at the light-emtting/lightsreceiving u(4) when a foreign

obj ect 10 detection signal is not generated after the detecting neans is
switched on. [0066] A sixth el evator safety device according to the present
i nvention includes at | east one car door (23) that noves in a direction
appr oachi ng/ separating froma doorstop 15 frane (84) to open/cl ose an
entrance, wherein a lightemtting/light-rece v.g unit (4) is disposed
faci ng downh@irth %At °8Actppet terid Positbran bt WistiEargRt o | et Sferticcal |y
extending froman abutting position, which the car door (23) abuts in a
fully closed 'ttt ®d Beathel YooHsStE5Yf PAme (84), a 20 reflecting nenber (61)
i s disposed on the doorstop franme (84) facing upward at a | ower end

posi tion of L{He Ist r ai’GRE PR, tand @ KEeFi-ght - eI WG EPEnt YReeeiiA ng uni t
(4) is capable of outputting an optical beam and detecting an incident
optical beaffi* @§?3[6687]?@$ﬁﬁ% tof tHEpt eESeF Yottt oMs L 8aby S ¥hdF {E23h) or a
pair of notched portions (84c) and %230) extending al ong the straight |ine
are forred Oh EFiéRd PR (84D 6F ERETJOOF stioh FRAREEEBA) L tHHET the car
door (23) is to abut and an end face 5 in a closing direction (23a) of the
car door (2F°4Wat'% §7tb abutlt HEId66FSE opy firEmecC84Y, *aheE Whel¥ t he car
door (23) is ai a fully closed state, a athmay.&llS) t hrough whi ch an
optical bedMiEssdé?i sARdr i BY Retpai +- Ot depréssed! poh'tivieiFsss) and
(23b) or the pair of notched portions (84c) and (23c).

unit (4). At this point, the detecting means has been switched
off. Subsequently, while the car door (23} is c¢losing to the

0 second almost-fully closed state, an optical beam outputted
from the light-emitting/light-receiving unit (4) is reflected
by & reflecting portion (621) ¢f the second reflecting member
(62) and returns to the light-emitting/light-receiving unit
{4) with an amount of light equal to or exceeding a certain

15 level and, at the same time, the detecting means ls switched
on at the predetermined point in time. When the car door (23)
further closes from the second almost-fully clesed position,
since an optical beam outputted from the light-emitting/Iight-~
receiving unit (4) is not reflected by the second reflecting

200 membey (62) and does not return to the light-emittving/light-
receilving unit (4) with an amount of light egual to or
exceeding a certain level, a foreign object detecticon signal
is generated. At this point, the detecting means is still

turned on. Therefore, as long as the light-emitting/light-



10[ 0068] The light-emtting/light-receiving unit (4) generates a foreign

obj ect detection signal when detection of an optical beamis interrupted
during closing of the car door (23). As a result, the presence of a foreign
object is 15 recogni zed and a closing opgration of the car door (23) is
aborted. [0069] Moreover, in a specific conflguratlon the reflecting nenthe
(61) is held inside a groove (87) of a threshold (86) in which the car
door (23) fits so as to be 20 slidable. [0070] According to the sixth

el evator safety device descri bed above, when a foreign object is absent.

fromthe entrance of th | evat or car, durin nmovenent. of the car door
(23) from a*fuft{'bphei* St if‘é 10 %’?rﬁltjﬁchBQg‘&‘la]s‘-{’atlé) arilugéyo(p]tci’%%fl beam

outputted fromthe light-emtting/ ht-rece|V|n uni t is reflected by
the reflecchg%?r’er?ﬁleer b5 Tl "Bt SHLHGAT T gt VB Ciong) i BRES 1 e ng

unit (4) uent detection of an optjcal beam by the
| i ght - enlttﬁng?f P@EElg Hﬁ*&ﬁ?&”&ﬁ?d l%dﬁ”ﬁﬁ?@?ﬁupted durlng cl osi ng

of the car (23) and a for ect detection signal is no
gener at ed. ?ggéi Jin" dotitast , AQ#Fﬁb Flﬂﬁn?ﬁ?é%ﬁﬁ’5ﬁfe8%CP§r@d at

5 the light-emitting/light-receiving unit {(4), in a fully closed
state, the detecting means is switched on but a foreign object
detection signal 1s not genarated. Consequently, it can be
determined that some kind of abnormaiity has occurred at the
light-emitting/light-receiving unit (4) when a foreign object

10 detecticon signal is not generated after the detecting means is
switched on.

[0066)] A sixth elevator safety device according to the
present invention includes at least one car door (23) that
moves in a direction approaching/separating from a doorstop

15 frame (84} to open/close an entrance, wherein a light-
emitting/light~receiving unit (4} is disposed facing downward
at an upper end position ¢f a straight line vertically
extending from an abutting position, which the car door (23)
abuts in a fully closed state, of the doorstop frame {84), a

20 reflecting member {(61) is disposed on the doorstop frame (84)
facing upward at a lower end pesition of the straighit line,
and the light-emitting/light-receiving unit {4) is capable of
outputting an optical besam and detecting an incident optical

beam.



present across the entrance, since an optical beamoutputted 10 fromthe
light-emtting/light-receiving unit (4) is blocked by the foreign object
when the car door (23) reaches a fully closed state, detection of the
optical beamby the light- emtting/light-receiving unit (4) is interrupted
and, as a result, a foreign object det ect’i on signal is generated.
15[0072]In addltlon since the light-emtting/light- receiving unit (4) is
di sposed on the doorstop frame (84), the influence of a vibration, an

i npact nade on the elevator car, or the |ike caused during opening or

cl osi ng of Ehe car daoor g or, nore speC|f|caIIy a variance in an anount
of Iight 20'Yeeei ved ‘ofP2dn Phc?ﬁ@ﬁ?ﬁﬁﬁkP8§FlB%%n{ Pidirgpl 4ééRent” ot an
irradiation position of an optjical. beam or the |ike can be avoided. As a
resul t, for%ﬁ? n %,ﬂé’&fhaétJé%ﬂwf“)adéﬂ%cw%awfé @ﬁfﬁ&ﬁééﬂg P i | ar
manner, since the reflectlng menber (61) is dlsposed at _a | ower end
p05|t|on of S 't¥e- ddordt6p? f?aﬁ%”m§50ﬂ(8ﬁ)°n?hgﬂﬁhfﬁﬁéﬁc@fo¥h%‘W?%Wﬁﬁﬁbn an

i npact nade _on the elevator car, or the |ike caused during openlng or

closing of t¥HE%adooPEaibe v ioasd 2?b07%ﬂ¥h'5“§pé8?f?% Ehfiagdr at i on,

a cleaning tool that
5 in a closing direction (23a) of the car door {(23) that is to

abut the doorstop frame (84}, and when the car door (23) is in
a fully closed state, & pathway (115} through which an optical
beam passes is formed by the pair of depressed portions (84Dh)
and {(23b} or the pair of notched portions (84c) and (23c}.

10 (00681 The light-emitting/light-receiving unit {4)
generates a foreign object detection signal when detection of
an optical beam 1is interrupted during closing of the car door
(233,

As a result, the presence of a foreign obiect is

156  recognized and a closing coperation of the car door {23) is

aborted.
[0C69] Moreover, in a specific configuration, the
reflecting member (61) is held inside a grcoove {(87) of a

threshold (86} in which the car door (23} fits so0o as to be
20 slidable.

[0070] According to the sixth elevator safety device

described above, when a foreign object is absent from the

entrance c¢f the elevator car, during a movement of the car

door (23) from a fully open stafte to a fully <losed state, an



5 cleans a surface of the reflecting nmenber (61) during closing of the car
door (23) is nmounted on the car door (23). According to the specific
configuration, since the surface of the reflecting nenber (61) is cleaned
by the cleaning tool every time the car goor (23) closes, the surface 10 of
the reflecting nenber (61) is constantly 'mai nt ai ned as a favorabl e
reflecting surface. [0074]1n a specific configuration of the third to sixth
el evat or safety devices described above, output of an optical beam by the
light-emtting/light-receiving unit (4) is 15 executed during closing of

t he car door fron1an alnmost-fully closed state to a fully closed state.
Accor di ng toPt Hé“sb@éprELE%WFﬁbdFﬁFﬁGﬁe yg%hﬁﬁﬂﬁﬁﬁﬁéféhg%bt¥%%ﬁ‘Hé§n1from
an alnost-fully closed state, a person can be prevented from peeking into
the |ight- e%?%&lﬁﬁlﬁlgﬁ?fi%%t?%éé’&Pﬁgrﬁﬁ}?cY%Bg(ﬂﬁmbﬁﬁ éﬂ%bu@m%ﬁﬂﬂﬁéo
optical beam [0075]' Furthernpre, in a specific configuration, foreign

obj ect pene??%f?ﬁ%mpf@%éﬁ%?%ﬁlHﬂﬁbé#soé@1§gdﬁaﬁ(gf) t@%m%qqch3 pYa gap
fornmed between a | ower end of the end face in a closing direction of the
car door antF'E@Eurfacé 8F A tHidshsrd b381%ﬁelﬂﬁﬁhﬁﬁﬂtgﬂ“% /1 oW end

portion of the car door. Accordln%'to the specific configuration, since the
5 receliving unit is not interrupted during closSing of the

car door (23) and a foreign ocobiject detection signal is not
generated,

100711 In contrast, i1f a string-like foreign object is
present across the entrance, since an optical beam outputted

10 from the light-emitting/light-receiving unit (4) is blocked by
the foreign object when the car deor (23) reaches a fully
closed state, detection of the optical beam by the light-
emitiing/light~receiving unit (4) is interrupted and, as a
result, a foreign cbhbiect detection signal is generated.

15 [0G72] In addition, since the light-emitting/light-
receliving unit (4) is disposed on the doorstop frame (84), the
influence of a vibration, an impact made on the elevator car,
or the like caused during opening or closing of the car door
(23} or, more specifically, a variance in an amount of light

20 received of an incident optical beam, a displacement of an
irradiation position of an optical beam, or the like can be
avoided. As a result, foreign obiect detection accuracy can be
enhanced. In a similar manner, since the reflecting member

{61l) is disposed at a lower end position of the docrstop frame



foreign object penetration preventing nenbers (91) and (92) prevent
penetration of a string-like foreign object into the 5 gap fornmed between
the lower end of the end face in a closing direction of the car door and
the surface of the threshold, a string-ljke foreign object can be reliably
det ected during closing of the car door.” [0076]1n another specific
configuration of the first to 10 sixth elevator safety devices, the safety
devi ce includes reverse door opening neans, forced door closing neans, and
announci ng nmeans. Wen a foreign object detection signal is generated
during closing of the car door, the reverse door opening neans executes a
reverse doof® dperitfig operatior 6r V5 FbYet sidiy e CbpBrat i Gh Wifd openi ng
the car door, The forced door closing nmeans djsabl es a reverse door opening
operation by $HE Fevérse®Hobe dpdii AGUABAN GNP PEFEEBE yOeXedit'ds & door

cl osing operation of the car door regardl ess of whether a foreign object
detection siighdl?h §°genefat’sd O A6t: The 20 announci ng means ann ounces
execution of the forced door closing gperation either before the execution
of the forcEf door cl'osPngPopeldt G IBHVEABL Por ceF G661 18| BSPhg ltfBans or in
parallel wth the execution of the forced door closing operation by the
forced door®@%si AgSHeEARSS O%gﬁFDG??PV%EthéFﬁgﬁra<8égrd%¥@§1ﬁdf@ﬁéﬂation
of a car door starts, the door closing operation is not conpleted, it is
likely that®h H&d66F €P0%i g loper %Pﬁg@%fmf He'ec &P Ldg6PE c khiot

According to the specific configuration, since the
surface of the reflecting member {(&l) is cleansed by the
cleaning teol every time the car door (23) closes, the surface

10 of the reflecting member (61) is constantly maintained as a
favorable reflecting surface.
(00741 In a specific configuration of the third to sixth
elevator safety devices described above, output of an optical
beam by the light-emitting/light-receiving unit {(4) is

15  executed during closing of the car door from an almost-fully
closed state to a fully clesed state.

According to the specific configuration, by outputting an
optical beam from an almost-fully closed state, a person can
be prevented from peeking into the light-emitting/light-

20 receiving unit (4} during output of the optical beam.
(00751 Furthermore, in a specific configuration, foreign
object penelraticn preventing menmbers (91) and (92) that fill
up a gap formed between a lower end of the end face in a

closing direction of the car door and a surface of a threshold



be conmpl eted due to a circunstance other than a string-like 5 foreign

obj ect being present across the entrance. In consideration thereof, in the
specific configuration described above, a door closing operation of the car
door is forcibly executed by the forced‘goor cl osing neans. Even when a
forced door closing operation is executed in this manner, according 10 to
the specific configuration described above, since the execution of the
forced door closing operation is announced by the announci ng neans, an
occurrence of an accident due to the execution of the forced door closing
operation can be prevented. 15[0078]I1n a further specific configuration,
the safety HeviCe"d8dctt bed AtidvEFuPPhetor el tdés “érevator car controlling
means and second announci ng nmeans. The el evator car controlling neans
causes the el evdtGiPrardt b silsr tSHeGARi Ageal teFEdiset FORdf R f or ced door
cl osing operation by the 20 forced door closing neans. \Wen a forei. gn

obj ect dete%ﬁﬁqﬁ$”spéﬁ§Fti%?Qﬁ%ﬁ%ﬁé@édpaﬁY??&fQﬂ1“@%@Eﬁﬁié%lbfaQQfQ%@ded door
cl osing operation by the forced door closing neans, the second announci ng
means annouticdsd SPArtTHF A rln 2oPtrhedel evatiorreéar Beiore tHE Fhif of the
el evator car is started by the elevator car controlling neans. ‘
ADVANTAGE( SJeFOH oTHEY| RVENTIONTC00 PO A 8af ety [devicee fare alt et evtatsdng

according to the present invention is capable of constantly reliably
det ecting direction of the car door and the surface cof the threshold, a

string-like foreign object can be reliably detected during
closing of the car door.
{00767 In another specific configuration of the first to

10 sixth elevator safety devices, the safety device includes
reverse door cpening means, forced door <¢losing means, and
announcing means. When a foreign object detection signal is
generated during closing of the car door, the reverse door
opening means executes a reverse door opening operation for

15 reversing the operation and opening the car door. The forced
door clesing means disables a reverse door opening operation
by the reverse door opening means and forcibly executes a door
closing operation of the car door regardless of whether a
foreign object detection signal 1s generated or not. The

20 announcing means announces executlion of the forced door
closing operation either before the execution of the forced
door closing coperation by the forced door closing means or in
parallel with the execution of the forced door closing

operation by the forced door closing means.



5 a string-like foreign object regardless of a position thereof with a
sinple configuration that nerely involves disposing a
light-emtting/light-receiving unit and a reflecting nenber, and w t hout
having to nmake a significant nodificatiqp to a conventional car door.
10BRI EF DESCRI PTI ON OF THE DRAW NGS [0089]Figure 1 is a front view
illustrating a fully open state of a first elevator according to an

enbodi ment of the present invention; Figure 2 is a front view
illustrating a fully closed 15 state of the el evator; Figure 3 is a
perspective view illustrating a nmounted state of a

li ght - emi tt %Yl 1l ght YH&tei @Fg@f Uhidegin CLRa iRy eVRR'GY 1B gare 248§ Llopr

perspective view illustrating a nounted 20 state of a firs trefiecting
membe in t et & tevatoe; 400r cIqgigyr @P5TRELIRN pet JRéctPPBL iy i1 ustrating a
nounted state of a second reflecting nenber in the elevator; Figure 6 is a
per specti vel Vi%ew iMEhstratiy £LivtAe ePetat@roffa ther ef §riwhj scrnot
penetration preventing nenber in the 11

be completed due to a cilrcumstance other than a string-like

[}

foreign object bkeing present across Lhe entrance. 1In

consideration thereof, in the specific configuration described

above, a docr closing operation of the car door is forcibly
executed by the forced door closing means. Even when a forced
door closing operation is executed in this manner, according

10 to the specific configuration described above, since the
execution of the fecrced door closing operation is announced by
the announcing means, an occurrence of an accident due to the
execution of the forced door closing operation can be
prevented.

15 [0078] In a further specific configuration, the safety
device described above further includes elevator car
controlling means and second announcing means. The elevator
car controlling means causes the elevator car to start running
atter completion of a forced door closing operation by the

20 forced door closing means. When a forelgn object detection

signal is genevated during an execution of a forced door

clesing operation by the forced door closing means, the second
announcing means announces a start of a run of the elevator

car before the run of the elevator car is started by the



el evat or; Figure 7 is a perspective viewillustrating a nounted state

of a cleaning tool in the elevator; Figure 8 is a perspective view
illustrating a positional 5 relationship between the first reflecting
menber and the cleaning tool in the elevgtor; Figure 9 is a front
viewillustrating a fully open state of a second el evator according to an
enbodi nent of the present invention; 10Figure 10 is a front view
illustrating a fully closed state of the el evat or; Figure 11 is a
perspective view illustrating a nounted state of a

light-emtting/light-receiving unit in the elevator; 15Figure 12 is a
perspectlve“%?%@&?qFﬁ%tFﬁFFﬁ Y odRESd state of a first reflecting nmenber

in the elevator; gure 13 is aﬁ&erssectlve viewillustrating a
nmount ed state ofA%”§@€&ﬁd ¢ ePF ettt i ADEY in the elevator; Figure 14 is a
per spective V|em1|llustrat|ng a nounted 20 state of a cleaning tool in the

el evator; [P079)F gure sEEo Y QRS Z6Ht dP. érBREsstdqBRardview e
|IIustrat|ng an arrangenent exanple of an optical beam when overtravel
occurs; Flgﬂ?%ﬁqﬂi|%?W§nhé?Pzbmt%ﬂp%?ﬁﬁs§fs%%@$?ﬁﬁﬂ1Wnﬁ%hlab]Y detecting

5 a string-like foreign object regardless of a position thereof
with a simple configuration that merely involves disposing a
light-emitting/light~receiving unit and a reflecting member,
and without having to make a significant modification to a
conventicnal car door.

10 BRIEF DESCRIPTION OF THE DRAWINGS
(00801 Figure 1 is a front view illustrating a fully open
state of a first elevator according to an embodiment of the
present invention;

Figure 2 is a front wview illustrating a fully closed

16  state of the elevator;

Figure 3 1s a perspective view illustrating a mounted
state of a light~emitting/light-receiving unit in the
elevator;

Figure 4 1s a perspective view illustrating a mounted

20 state of a first reflecting member in the elevator;

Figure 5 is a perspective view illustrating a mounted
state of a second reflecting member in the elevator;

Figure 6 is a perspective view illustrating a mounted

state of a feoreign object penetration preventing member in the



42 illustrating an arrangenent exanple of an optical beam when overtravel
does not occur; Figure 17 is a front viewillustrating a fully open
state according to an enbodi nent that perforns failure detection of a
light-emtting/light-receiving unit and g diagramthat is a partial

enl argenent of the front view, Figure 18 is a front view
illustrating a first alnost-fully closed state according to the enbodi nent
and a diagramthat is a partial enlargenment of the front. view, 10Figure 19

is afront viewillustrating a state at a point in tinme where a gate switch
is turned on according to the enbodi nent and a diagramthat is a parti al
enl ar genent o2& front vi ew, Figure 20 is a front view

illustrating a second alnost-15 fully closed state according to the
embodi nent and & ‘di'dgr dm Ehat PESSREGIAME i 8nt A yEHEt-Pef 2t RRURTSht Vi ew
Figure 21 is a flow chart illugtraping_a control procedure of a contro
uni t accor di - @ Re CéRboHIfec! BEifguPe 22°Y& % iseries of horizonta
cross-sectional views 20 illustrating a first half of an exanple of a
string detection dPerafi 6f; @ PersPecERyhr 8198 {5l WidEiies 8f Phot xurtal
cross-sectional views illustrating a second half of the exanple of a string
det ecti oh Oﬁ%%%hqqﬂ§plp between the first refiecting member and the

cleaning tceol in the elevator;

Figure 9 is a front view illustrating a fully open state
of a second elevator acceording to an embodiment of the present
invention;

10 Figure 10 is a front view illustrating a fully closed
state of the elevator;

Figure 11 is a perspective view illustrating a mounted
state of a light-emitting/light-receiving unit in the
elevator;

15 Figure 12 is a perspective view illustrating a mounted
state of a first reflecting member in the elevator;

Figure 13 is a perspective view illustrating a mounted
state of a second reflecting member in the elevator;

Figure 14 is a perspective view illustrating a mounted

20 state of a cleaning tool in the elevator;

Figure 1% is a horizontal cross-sectional view

illustrating an arrangement example of an optical beam when

overtravel occurs;

Figure 16 is a horizontal cross-sectional view



13 Figure 24 is a series of hurl zontal cross-sectional views
illustrating a first half of another exanple of a string detection

operati on; Figure 25 is a series of horizontal cross-sectiona
views 5 illustrating a second half of thg, exanple of a string detection
operati on; Figure 26 is a series of horizontal cross-sectional views

illustrating a first half of another exanple of a string detection
operation; 10Figure 27 is a series of horizontal cross-sectional views
illustrating a second half of the exanple of a string detection operation;

Figure 28 is a series of horizontal cross-sectional views illustrating a
first half of &notter%RAnpr &2 ISt FrAGPLS et tiPEA BpePati ofien

Figure 29 is a series of horizontal cross-sectional views illustrating a
second halfoﬁ?r¥ﬁﬁmgxgﬁﬁﬁe“6? & St7i ng detection operation; Fi gure

30 is a series of, horizontal cross-sectional views 201.1.1 ustrati ng a
first half of yet HHSt Her “exanpfE tof7 18 Yst i RgL ot et iford Loper apFonstate
Figure 31 is a series of horizontal cross-sectional views illustrating a
second hal f20F Ot hd %X anpl et BF oL &Y APt oI dpératFofeteaiyion of

5 a light-emitting/light-receiving unit and a diagram that is a
partial enlargement of the front view;

Figure 18 is a front view illustrating a first almost-
fully closed state according to the embodiment and a diagram
that is a partial enlargement of the front view;

10 Figure 19 is a front view illustrating a state at a point
in time where a gate switch is turned on according to the
embodiment and a diagram that is a partial enlargement of the
front view;

Figure 20 is a front view illustrating a second almost-

15 fully closed state according to the embodiment and a diagram
that is a partial enlargement of the front view;

Figure 21 is a flow chart illustrating a control
procedure of a control unit according to the embodiment;

Figure 22 is a series of horizontal cross-sectional views

20 dllustrating a first halfl of an example of a string detection
operation;

Figure 23 is a series of horizontal cross-sectional views
illustrating a second half of the example of a string

detecticn operation;



Figure 32 is a front viewillustrating an exanple of an inproved structure
of an el evator according to the present invention; Figure 33 is a
vertical cross-sectional view of the 5 exanpl e; Figure 34 is a front
view illustrating another exanple of an /]i,\rrpr oved structure; Figure 35
is a horizontal cross-sectional view of the other exanple; 10Figure 36 is a
front viewillustrating another exanple of an inproved structure;

Figure 37 is a vertical cross-sectional view of the other exanple; Figure
38 is a horizontal cross-sectional view 15 illustrating yet another exanple
of an inproved structure; Figure 39 is a perspective view
illustrating a MowntEEd<4t at & ofe™d ¢l BaAnP ARG T YOt KEPSP55E0t £ %%n d “&Econd
reflecting nenber; Figure 40 is a diagram for describing a configuration 20
exarnul e fotdertiratigidanagest dad i pir 3eeVet de™Ph g refrbel=ing Fi gure
4] is a diagramfor describing another configuration exanple for preventing
damage to tHEFIHESN PEEFREYI g nenber ;

Figure 25 is a series of horizontal cross-sectional views

illustrating a second half of the example of a string

[

detection operation;

Figure 26 is a series of horizontal cross—sectional views
iliustrating a first half of another examplile of a string
detection operation;

10 Figure 27 is a series of horizontal cross-sectional views
illustrating a second half of the example of a string
detection operation;

Figure 28 is a series of horizontal cross-sectional views
illustrating a first half of another example of a string

15 detection operation;

FPigure 29 is a series of horizontal cross-sectional views
Lllustrating a second half of the example of a string
detection operation;

Figure 30 is a series of horizontal cross-secticonal views

20 illustrating a first half of yeit ancther example of a string
detection operation;

Figure 31 is a series of horizontal cross-—sectiocnal views
illustrating a second half of the example of a string

detection operation;



Figure 42 is a perspective view for describing yet 45 another
configuration exanple for preventing damage to the first reflecting nenber;
Figure 43 is a front vieustrating a fully open state of athird

el evator according to an embodi ment of the present 5 invention;

Figure 44 is a front viewillustrating a fuIIy cl osed state of the

el evator; Figure 45 is a perspective viewillustrating a nounted
state of a light-emtting/light-receiving unit in the 10 el evator;

Figure 46 is a front viewillustrating a nounted state of a
light-emtting/light-receiving unit in the el evator; gure 47 is a
perspective vi eWi6R s rbuht €t ‘Stoatte VoPvalt i1 ecttiing ﬁénﬁ@?méﬁd‘gjépeanlng
mechanismin the elevator as 15 seen from above; gure 48 is a
front V|emﬁFMPﬁ@%@a?Fh@c%Pﬂ%dﬁi@6'§ﬂ%¥%t%?E%KFé@PQHtFﬁg W%ﬂﬁ%ﬁ”ﬁﬁd a

cl eani ng mechanismin the el evator; Figure 49 is a perspective view
of a nount ed§14t8%of a reflecting menber and a cl eaning mechanismin the

el evator as ‘ _ ( , _
Figure 33 is a vertical cross-secticnal view of the

5 example;
Figure 34 is a front view illustrating another example of
an improved structure;
Figure 35 is a horizontal cross-secticnal view of the
other exanple;
i0 Figure 3¢ is a front view illustrating ancother example of
an improved structure;
Figure 37 is a vertical cross-sectional view of the other
exanple;
Figure 38 is a horizontal cross-sectional view
15 illustrating yet another example of an improved structure;
Figure 39 is a perspective view illustrating a mounted
state of a cleaning teool that is to clean a second reflecting
member;
Figure 40 is a diagram for describing a configuration
20 example for preventing damage to a first reflecting membern;
Figure 41 is a diagram for describing ancther
configuration example for preventing damage to the first
reflecting member;

Figure 42 is a perspective view for describing yet



20 seen from bel ow, Figure 50 is a perspective viewillustrating an
operation state of the cleaning nechanismin a fully closed state; Figure
51 is a horizontal cross-sectional view illustrating shapes of end faces in
a closing direction of 46 both car doorg in the elevator; Figure 52 is a
hori zontal cross-sectional viewillustrating other shapes of end faces in a
closing direction of both car doors in the elevator; 5Figure 53 is a front
viewillustrating a nounted state of a foreign object penetration
preventing nenber in the el evator; Figure 54 is an enl arged vi ew of

the foreign object penetration preventin nenberi,loFigure 55 is a
per spect i ve? Vi €t Tof & L rBlht elP s tSAEEPOP tHE FIUTEGH PEbf 8Bt Y perfet it i on
preventing nenber in the el evator as seen frombelow, Figure 56 is a

hori zontal Cr'ods-"S&CErohay NG/
Figure 43 is a front view illlustrating a fully open state

of a third elevator according to an embodiment of the present

(1]

invention;
Figure 44 is a front view illustrating a fully closed
state of the elevator;
Figure 45 1is a perspective view illustrating a mounted
state of a light-emitting/light-receiving unit in the
10 elevator;
Figure 46 is a front wview illustrating a mounted state of
a light-emitting/light~receiving unit in the elevator;
Figure 47 1s a perspective view of a mounted state of a
reflecting member and a cleaning mechanism in the elevator as
15 seen from above;
Figure 48 1is a front view 1lllustrating a mounted state of
a reflecting member and a cleaning mechanism in the elevator;
Figure 49 is a perspective view of a mounted state of a
reflecting member and a cleaning mechanism in the elevatoer as
20 seen from below;
Figure 50 is a perspective view illustrating an operation
state of the cleaning mechanism in a fully closed state;
Figure 51 is a heorizontal cross-sectional view

illustrating shapes of end faces in a closing direction of



illustrating an exanple of a string detection operation; 15 .Figure 57 is a

hori zontal cross-sectional view illustrating another exanple of a string
detection operation; Figure 58 is a flow chart illustrating a contro
procedure of a control unit in the elevator; Figure 59 is a front
viewillustrating a fully open state 20 of a fourth eleva tor according to
an enbodi nent of the present invention; Figure 60 is a front view
illustrating a fully closed state of the elevator; Figure 61 is a
perspective view illustrating a nounted 17 state of a reflecting nmenber in
the elevator; Figure 62 is a front viewillustrating a nounted state of the
refl ecting Metbeérraf@oas cheamh ¢ €96 °Fn the el evator; Figure 63 is a
vertical cross-sectional viewillustrating 5 a nounted state of the

cl eani ng t ool irf%qﬁgeepévéﬁo@;horlzontal cross~secticnal view

illustrating other shapes of end faces in a closing direction
of both car docrs in the elevator;

5 Pigure 53 is a front view illustrating a mounted state of
a foreign object penetration preventing member in the
elevator;

Figure 54 is an enlarged wview of the forelgn object
penetration preventing member;

10 Figure 55 is a perspective view of a mounted state of the
foreign object peneltration preventing member in the elevator
as seen from below;

Figure 56 is a horizontal cross-sectional view
illustrating an example of a string detection operation;

15 . Figure 57 is a horizontal cross-sectional view
illustrating ancther example of a string detection operation;

Figure 58 is a flow chart illustrating a control
procedure of a control unit in the elevator:
Figure 592 is a front view illustrating a fully open state

20 of a fourth elevator according to an embodiment of the present
invention;

Figure 00 is a front wview illustrating a fully closed
state of the elevator;

Figure €1 is a perspective view illustrating a mounied



Figure 64 is a perspective view illustrating a positional relationship
between the reflecting nmenber and the cleaning tool in a fully cl osed

st at e; Figure 65 is a front viewillustrating a fully open state
10 of a fifth elevator according to an epbodi ment of the present invention;
Figure 66 is a front viewillustrating a fully closed state of the

el evator; Figure 67 is a perspective viewillustrating a nounted
15 state of a light-emtting/light-receiving unit in the el evator;

Figure 68 is a perspective viewillustrating a nounted state of a first

refl ecting nenber in thg_eleyator; o Fy%ure 69 is a front view
i |l ustrating & mdnfed®s5tate 6f " ERet i LRS- % ecting menber in the

el evator; ,Figure,?O is a perspective viewillustrating a nounted
state of a secord9'efl 8¢t i g nEitber VitRYt helefienadtios; @ mountegiHigte 21 is a
perspective view illustrating a nounted state of a cleaning tool in the

el evator; 48 TeTLectEpgUrairy j@@daapetepettd VO éW FIF ustT4 % a
posi tional relationship_ between the¢fi[$t5(§Ijegting menber and the
cl eaning tool i &6l Py &F csethstiafe; CEPUT T T3 TS 1avVeari b5l 6Tt Hdringont al
cross-sectional views 5illustrating an exanple of a string detection
operatidh; a mounted state of the cleéeaning tool in the elevator;

Figure 64 is a perspective view illustrating a positional
relationship between the refleclting member and the cleaning
tool in a fully closed state;

Figure 65 is a front view illustrating a fully open state

10 of a fifth elevator according to an embodiment of the present
invention;

Figure 66 is a front view illustrating a fully closed
state of the elevator;

Figure 67 is a perspective view illustrating a mounted

15 state of a light-emitting/light-receiving unit in the
elevator;

Figure 68 is a perspective view 1llustrating a mounted
state of a first reflecting member in the elevator;

Figure 69 is a front view illustrating a mounted state of

20 the first refleclting member in the elevator;

Figure 70 is a perspective view illustrating & mounted
state of a second reflecting member in the elevator;

Figure 71 is a perspective view illustrating a mounted

state of a cleaning tool in the elevator;



Figure 74 is a series of horizontal cross-sectional views illustrating

anot her exanple of a string detection operation; Figure 75 is a perspective
view illustrating an exanple of an inproved structure of the el evator;
10Figure 76 is a front view of the exampe; Figure 77 is a series of
hori zontal cross-sectional views illustrating a string detection operation
of the elevator of the exanple; Figure 78 is a series of horizontal
cross-sectional views 15 illustrating another exanple of an inproved
structure of the elevator and a string detection operation of the el evator

of the other exanple; .. . Figure 79 is a serjes of horizontal .

or oss- secti onal VIBWE P 43tP ATTY Y6t "B fidr: EXATPFE 8P An" Hor Ged

ol evat or of "E RS- GTREAPRARBTE: 1 13 r b Bl £ H0 % P PR bRt T
iIIustrating grfuII¥ open stq%ﬁﬁacc rdiggwtp an enbodi nent that perforns
failure detettibi'%f°a" i §nt - Bhi'th CngFFT ght2Yecei ving unit: Fi gure
81 is a perspectjve vig illustrating a first almost-fully closed state
according to the GRBGAITent; S o2 oo BgiPl 82'1% & Berspacti ver uiew s
iIIustrqung]a state at a oinH_jn time where a gate switch js turned on
accordiﬁb t'“%”ﬁﬁ@téﬁﬁoﬂ? rﬁ@p4¢ of a string detettion operation;

Figure 74 1s a series of horizontal cross-sectional views
illustrating another example of a string detection operation;

Figure 7% is a perspective view illustrating an example
of an improved structure of the elevator;

10 Figure 76 is a front view of the example;

Figure 77 is a series of horizontal cross-secticnal views
iliustrating a string detection operation of the elevator of
the example;

Figure 78 1s a series of horizontal cross-secticnal views

15 illustrating another example of an improved structure of the
elevator and a string detecticn operation of the elevator of
the other example;

Figure 79 is a series of horizontal cross-sectional views
illustrating yet another example of an improved structure of

20 the elevator and a string detection operation of the elevator
of the other example;

Figure 80 is a front view illustrating a fully open state
according to an emboediment that performs failure detection of

a light-emitting/light~receiving unit;



Figure 83 is a perspective view illustrating a second alnost-fully cl osed

state according to the enbodi nent; Figure 84 is a horizonta
cross-sectional viewillustratingexanple of a substantial part of a sixth
10 el evator according to an enbodi ment of, the present invention; Figure 85
is a horizontal cross-sectional viewillustrating another exanple of a
substantial part of the elevator; Figure 86 is a horizontal cross-sectional
view 15 illustrating an exanple of a string detection operation; and

Figure 87 is a horizontal cross-sectional view illustrating another exanple
of a string detection qperation. BEST,NDDE,FORlﬁégRYLNG OUT THE | NVENTI ON
[0081]Fbreinafteﬁyyﬁﬁ%§ i reént POPRHE  BEeSERt 1 VEITRGA"20% wi 1T be

As illustrate&tPin 82 ACFPFStnelevat'§r Hee3r Ny to an
enbodi nent of the present .invention is a center-qpen t ge el evat or
i ncl udi ng a pairF3 SR ? éﬁdarﬁ%ﬂﬁPeCth@ view illustrating a state at a

peint in time where a gate switch is turned on according to

descri bed in_deta”% wth reﬂgrence to the drawi ngs. Fjrst Enbodi ment
%1d;éfr g509¢e

5 the embodiment;
Figure 83 is a perspecltive view illustrating a second
almost-fully closed state according to the embodiment;
Figure 84 is a horizontal cross-—secticonal view
illustrating an example of a substantial part of a sixth
10 elevator according to an embodiment of the present invention;
Figure 85 is a horizontal cross-sectional view
illustrating ancother example of a substantial part of the
elevator;
Figure 86 1is a horizontal cross~sectional view
15 illiustrating an example of a string detection operation; and
Figure 87 i1s a horizontal cross-secticnal view
illustrating another example of a string detection operation.
BEST MODE FOR CARRYING OUT THE INVENTION
(0081 Hereinafter, embodiments of the present invention
20 will be described in detail with reference to the drawings.
First Embodiment
As illustrated in Figures 1 and 2, a first elevator
according to an embodiment of the present invention is a

center-open type elevator including a pair of left and right



50 car doors (2) and (3) that open/close an entrance of an el evator car,
wherein a rail (1) is fixed to a frane (102) above the entrance, and both
car doors (2) and (3) are respectively suspended fromthe rail (1) by
hangers (21) and 5(31) and guided so as {0 reciprocate in a horizontal

di rection by guide shoes (22) and (32) mhlch are protrudingly provided at

| ower end portions of the doors and which are fit into a threshold (82) so
as to be slidable. In addition, a control unit (100) that controls 10
openi ng/ cl osi ng operations of both car doors (2) and (3) is installed on

the frame (102) 008 { illustrated in Figure 1, on the | eft-side car
door (2), a“11 ght= |ﬁ@9|iahﬁhﬁéCSPﬁ??@&?ﬁ?fﬂkﬁTtF§”8?§ﬁ%§§H faci ng
vertically domnmard at an u end position 15 of a vertical |ine

separ at ed b?l%YﬁﬁqédgﬁérnV%%ggﬁi§&§ﬁ&i ¥brLé£§ﬁﬁP t012 hi5™5 r oi%dn end face
in aclosing dire tlon_ 2@% whi ch is to abut th§ ght side car door (3),
toward the STYE &'t RB+ gt~ sitde PCar Gdordq%® (gnd?® dleétaF"“eflectlng
menber (5) is dis osed faci ng vertlcally upmar at a |lower end 20 p03|t|on
of the verﬁ%sa‘:ieqiﬁ% Y[ DOBF RS (TGt YR ]ifg‘/]i i ght PreclVe T u. ap4)
integrally i ncludes a Ilght emtter that is to outgut a beam of laser |ight
(her ei naf t e’ reff&fr 881287 a¥° 4 dpt FealPheahye gn @ horizontal direction

by guide shees (22) and (32) which are protrudingly provided
at lower end portions of the doocrs and which are fit into a
threshold (82} so as to be slidable.
In addition, a control unit (100} that controls

10 opening/closing operations of both car doors (2) and (3) is
installed on the frame (102).
10082 As illustrated in Figure 1, on the left-side car
door {2), a light-emitting/light-receiving unit (4) is
disposed facing vertically downward at an upper end position

15 of a vertical line separated by a predetermined distance (for
example, 12 mm) from an end face in a closing direction (2a),
which is to abut the right-side car door (3}, toward the side
of the right-side car docr {3}, and a first reflecting menber
(5) 1s disposed facing vertically upward at a lower end

20 position of the vertical line.
[G083] The light-emitting/light-receiving unit (4)
integrally includes a light emitter that is to output a beam
of laser 1light (hereinafter referred to as an optical beam) B

and a light receiver that 1s tc detect an incident optical



and a light receiver that is to detect an incident optical beamB, and is
supported by a stay (41) fixed to the end face in a closing direction (2a)
of the car door (2) as illustrated in Figure 3. Mreover, for exanple, a
red sem conductor laser is used 5 as the light emtter of the
light-enmitting/light-receiving unit. (4 so as to forma spot having a
dianeter of 1 to 2 mm The light receiver of the
light-emtting/light-receiving unit (4) outputs a |ight detection signal
when an anmount of |ight received froman incident optical beam exceeds a
predeterm ned 10 threshold. In contrast, when the anmount of |ight received
by an inci déRft Spt feal  bedrraltPs bhderstde (Predét 82w Hed threshdrae a
foreign object detection signal is outputted. [0084]As illustrated in
Figure 4, titesaf ic#@ﬁ1%f<¥ﬂercetqtﬁ@nrré%ﬁér0§ g $3pr 6¢Pdet ot Horiszeatal arm
portion of an L- 15 shaped arm nenber (51) protrudingly provided on a | ower
end face ofi't He9keft3si de car door (2) and includes a reflecting surface
that reflects the optical beam B vertically upward. The arm nenber (51) is
housed so as toMp&ePEeT priotatrailrelenst dech Yreevedrsiyr ofattie threésHol d
(82) into which the 20gui de shoe of the car door (2) fits. ~  Moreover,
t he ar mPnemSert:he51yehia Guigpert ed byet helldfegiige ing/ Ligkarredsdrieg) via a
stay (52) illustrated in Figure 8. The stay (52) is nounted on the car door
(2) such thét-tai{positioh ficn f&rdodr sbpentaig/él dsihgrareecti on tios 2atijust abl e,
and the arm nenber (51) is nounted on the stay (52) such that a position in
a front-badkediliett i vrraivatr iof pbe pehehcudlt the 9t hedldooie Gpedinggrel bsi ng
direction is adjustable.

{4} outputs a light detection signal when an amount of light

received from an incident cpitical beam exceeds a predetermined

10 threshold. In contrast, when the amount of light received by
an incident optical beam falls under the predetermined
threshold, a foreilgn obhiject detection signal is cutputted.
[0084] As illustrated in Figure 4, the first reflecting
member (5) is provided on a horizontal arm portion of an L-

15  shaped arm member (51) protrudingly provided on a lower end
face of the left-side car door (2) and includes a reflecting
surface that reflects the optical beam B vertically upward.
The arm member (b1} is housed so as to be reciprocatable
inside a groove (83) of the threshold (82) into which the

20 guide shoe of the car door (2) fits.

Moreover, bthe arm member (51) is supported by the left-
side car door (Z) via a stay (52) illustrated in Figure 8. The
stay (52) is mounted on the car door (2} such that a position

in a door opening/closing direction is adijustable, and the arm



[0085] As illustrated in Figure 5, a housing space (30) 5 that is to house
the light-emtting/light-receiving unit in a state where both car doors are
closed is formed on an upper end portion of the right-side car door (3),
and a second reflecting menber (6) is disposed facing vertically upward on
a bottom portion of the housing space (33). The second 10 refl ecting nmenber
(6) has a reflecting surface of a predetermned Il ength (for exanple, 8 ran)
that extends fromthe sane position as an end face in a closing direction
(3a) of the right-side car door (3) toward the back of the housing space
(30), and reflects, vertically upward, an optical beam 15 fromthe
| i ght - eni t tYHGEET gRt L r e UG duAPt thhatt Penerr abeshi Rid- thedélisPAg space
(30). [0086]As illustrated in Figure 6, a foreign object penetration
prevent i.ng meABERrL{9YCE HRITGEPE bl Yapdorered cbet wdeh tive dérd face in
a closing direction (3a) of the right- 20side car door (3) and a surface of
t he t hr esholi#"(82) ¢igs protdivdichePpt dvideth ¥ddieng downward at a | ower end
porno of the car door (§£’ and a | ower end portion of the foreign object
penet rati onlPévent i Ag henbErr('PF iis Roused Jn a Revgivever{®3) (P the
threshold (82) so as to be reciprocatable. 53 &0087]Fur1hernprea a bracket
(702) i 9 fixed t6 thehvoverthend ipbEt ¢Bhtofra/Héohitghecsi e camidosr ¢3) at a
position posterior to the foreign object penetration preventing nenber (9)
as illustratéde RhFErgure 7 cagndoarel eami hg aesolis( 70y 8! cohsti twred by a
brush is supported facing dowmmward by the bracket (702).

end portion of the right-side car door {(3), and a second

reflecting member (6) is disposed facing vertically upward on
a bottom portion of the housing space (30). The second

10 reflecting member (&) has a reflecting surface of a
predetermined length {for example, 8 mm) that extends from the
same position as an end face in a closing direction {3a) of
the right-side car door (3) toward the back of the housing
space (30), and reflects, vertically upward, an optical beam

15 from the light-emitting/light-receiving unit that penetrates
into the housing space (30).
[0086] As illustrated in Figure 6, a foreign object
penetration preventing member (9) that fills up a gap Fformed
between the end face in a closing direction {3a) of the right-

20 side car door (3) and a surface of the threshold (82) 1is
protrudingly provided facing downward at a lower end portion
of the car door (3}, and a lower end porticon of the foreign
chiject penetration preventing member (9) is housed in the

groove {83) of the threshold (82) so as to be reciprocatable.



During closing of both car doors (2) and (3) to a fully closed position as
illustrated in Figure 2, the cleaning tool (70) cleans a surface of the
first reflecting nenber (5) 10 disposed on the |eft-side car door (2)
(refer to Figure 8). Accordingly, the surface of the first reflecting
menber (5) is constantly maintained as a“favorable reflecting surface.

[ 0088] Mor eover, the nounted states in which the light- emtting/ ght-rece
ving unit (4) faces vertically dowward 15 and the first reflecting nenber
(5) and the second reflecting nenber (6) face vertically upward are assuned
to include a nmopunted state having a slight incline with resgect to a

vertical |in&%ependifigtoRT BN QUratiron(6f<t He IGigre- to the lower
emtting/light-receiving unit (4) (arrangenent of the light 20 emtter and
the |ight rgteiRreltoand” t i 15968 -Sadgaff artée s o % nstaf | &t dn' Post ures of
the ca- doors, and the like. [0089]Figure 15 illustrates an arrangenent
exanpl e of RHEBPLIcAP Peam B amien oPhere existis td c8ePback di'st alve®esf t he
end face in a closing direction at a fully open position of the car door
(2) with respect 6 At BhET dee FopuaR éntdhce deRONY (2091 thdt) forns the
entrance of the elevator car or, in other words, an overtravel T. The
opti cal ‘bedifi™BH$VaRfahyet Sirch thatudoet Ry starnddbyorpvarddor -tden st ate
illustrated in Figure 15(a), the optical beam B is positioned outside of a
wi dth of tH&¥F%HEanéB?) and when the doors are closed as illustrated in
Figure 15(b), the optical beamB is positioned inside a |line connecting an
end edge of the H&E Ho6rCF )Y drid Pafihefdr edierer of (Whangaf ét yrshoe fifame (27).
10[ 0090] I n addition, Figure 16 illustrates an arrangenent

closed pesition as illustrated in Figure 2, the cleaning tool

(70) cleans a surface of the first reflecting member (5)

10 dispesed on the left-side car door (2) (refer to Figurs 8).
Accordingly, the surface of the first reflecting member (5) is
constantly maintained as a favorable refleciting surface.

[0088] Moreover, the mounted states in which the light-
emitting/light-receiving unit (4} faces vertically downward

15 and the first reflecting member (5) and the second reflecting
member (&) face vertically upward are assumed Lo inciude a
mounted state having a slight incline with respect to a
vertical line depending on a configuration of the light-
emitting/light-receiving unit {4) (arrangement of the light

20 emitter and the light receiver, and the like), a variance in
installation postures of the car doors, and the like.

[0088] Figure 15 illiustrates an arrangement example of the

optical beam B when there exists a setback distance of the end

face in a closing directicn at a fully open positicn of the



exanpl e of the optical beam B when an overtravel does not exist. The
optical beam B is arranged such that during standby in a door-open state
illustrated in Figure 16(a), the optical beam B is positioned outside of
the line connecting 15 the end edge of LQe car door (2) and the end edge of
the safety shoe frane (27), and when the"doors are closed as illustrated in
Figure 16(b), the optical beamB is positioned inside the |ine connecting
the end edge of the car door (2) and the end edge of the safety shoe frane
(27). 20[009In the first elevator described above, during closing of both
car doors (2) and (3) froma fully open state to an alnost-fully closed

( ( ) : .
state, the Opti%ar péeantB-dutHiaCed tfr &t ¢He 19Ghtiedi't EF 15 M- 88ei vi ng
unit (4) enters and is reflected by the first reflecting nmenber (5) and a
reflected bt cAPtESATB et s arget Ak FiYMSeRitoti REF1 PightiT édisvi nguni t
(4) unless a foreign object exists in a path of the optical beamB
Subsequent 1§27 Hur i#Aig “EF B5Th lof! -bot b it idedr §¢¢2) Bahd B3 9ffomtthe
almost-fully closed state to a fully closed state, the ‘
| i ght - eni t t g/ IFGRPIr eERTYT Y ItnPt YP2Y ~ petietiiates ‘itnt ot fherhodsi ng space
(30) formed on the r%?htjsidelpar‘door (3) and, as a result, the optical
beam B dut plttE& P t he ¢ igHtCcaenPEERng/ 19 gits-itdeardi Agt wtit 4P enters
and is reflected by 10 the second reflecting nenber (6) and the reflected
optical beafaBr &fulig e IHED | ght- BRFE t Hig/dqaght arecei 9F¢g amit (4).
[0092] In other words, during cIQ§ing of both car doors (2) and (3) fromthe
fully open Stiatsérgsethe fidyrecliosed  stat eoritive lopereal beatB ‘Gwpdtted
fromthe light-emtting/light-
inside a line connecting an end edge of the car door (2) and
an end edge of the safety shoe frame (Z27).
10 (00907 In additicon, Figure 16 illustrates an arrangsment
example of the c¢ptical beam B when an overtravel does not
exist. The optical beam B is arranged such that during stand-
by in a door-open state illustrated in Figure 16{a}, the
optical bheam B 1s positioned outside of the line connecting
15 the end edge of the car door (2) and the end edge of the
safety shoe frame (27), and when the doors are closed as
illustrated in Figure 16(b), the optical beam B is positioned
inside the line connecting the end edge of the car door (2)
and the end edge ¢f the safety shoe frame (27).
20 (0061 In the first elevator described above, during
closing of koth car deoors (2} and (3) from a fully open state
te an almost-fully closed state, the optical beam B oulputted

from the light-emitting/light-receiving unit {(4) enters and is

reflected by the first reflecting member (5) and a reflected



15 receiving unit (4) is reflected by the first reflecting nenber (5) or
the second reflecting nenber (6) and returns to the
light-emtting/light-receiving unit (4) unless a foreign object exists in a

path of the optical beam B. (00931The |

(4) does

5)

not 20 generate a foil m object

ht-em tting/light-receiving unit
“detection signal if an optical

beam |s being detected In addition, the control i.init ( 1.00) continues a
cl osing operation of both car doors (2) and (3) unless a foreign object

n signal is generated by the light-emtting/light-receiving unit

ng closing of both 56 car doors (2) and (3) fromthe fully open
state to tHPFHAyPeprpsed stare. to the Liqpleehttast e/ Wheh detcectiod of an

detectio
(4) duri

opti cal

beamis interrupted, the light-emitting/light-receiving unit.

(4) 5

gener at es a'fior dignubbpettd détréctPonb s¢gnalx ‘@@ obt pupsth e ddve to the
unit (100). In response thereto, the control unit (100) reverses

control
both car
operatio

central

dodts <2) bapd ¥3) froma closing operation to an opening

n. [0094] Figures 22 and 23 illustrate a series of operations 10
when both car dod@scaRynahd (B igPoseciird &t dréhwheredacst rifig @8dpasses a

portion of the entrance of the elevator car and is stretched

bet ween & heldinditge éhet hemet eviatidry ¢desadds takes | gndl ngt Flivosr.osBdr Bagte.
of both car doors (2) and (3) fromthe 15 fully open state to the

cl osi ng
al nost - f
22(c), t
cl osi ng

10

20

ul 1§hecLa§BE- ST Rt ‘e g i ohust pat 8d 1 WRildurd 88 RRR)La122( By teand

he optical beam B gradual | y approaches the string S, and during

the housing space (30} formed on the right-side car door (3)

and, as a result, the optical beam B outputted from the light-

emitting/light-receiving unit (4} enters and is reflected by

the second reflecting member (6) and the reflected optical

beam B returns to the light-emitting/light-receiving unit (4}.

(05392 In other words, during closing of both car doocrs (2)

and (3) from the fully copen state to the fully closed state,

the optical beam B outputted from the light-emitting/light-

receiving unit (4) is reflected by the first reflecting member

{5) or the second reflecting member (%) and returns to the
light~emitting/light-receiving unit {(4) unless a foreign

obitect exists in a path of the optical bheam B.

[0083] The light-emitting/light-receiving unit (4} does not

generate a foreign object detection signal if an optical beam
is being detected. In addition, the control unit (100)
continues a closing cperation of both car doors (2) and {3)

unless a forelgn object detection signal is generated by the

Light-emitting/light~receiving unit (4) during clesing of both



of both car doors (2) and (3) fromthe alnost-fully closed state to the
fully closed state as illustrated in Figures 2023(a), 23(b), and 23(c), the
optical beam B transverses the string S. At this. point, since detection of
the optical beam by the Iight-enitting/h%ght-receiving unit (4) is
interrupted, a foreign object detection‘?ignal is generated. [0095]Figures
24 and 25 illustrate a series of operations 57 when both car doors (2) and
(3) close in an elevator where the safety shoe frame (27) is disposed on
the left-side car door (2) and in a state where the string Sis stretched
between the inside of the elevator car and the landing floor while in 5
contact witF% HEATef t2si #ed cal! deor by and t heesapet e shoe H dive L¢27) .
During closing of both car doors (2) and (3) fromthe fully open state to
the al nost-FiH197 Glt6§8d state as illustrated in Figures 24(a), 24(h), and
24(c), although the 10 strinq Sis initially positioned between the optical
beam B and the |‘8f €o8tdascar oordef2yrtian ¢hetdseriePdsPay® operati on
progresses, the string S noves to a position where the string S intersects
t he optical1%R%ﬁﬁUB?eéub%@ﬁu%ﬁﬁﬁyﬁmﬂﬁgﬂﬁﬁ/%ﬂ%ﬁﬁﬂﬂﬁcéﬁvbﬁﬁHﬂéﬁ% ddors (2) and
(3) fromthe alnost-fully closed 15 state to the fully closed state as
i |l ustrat ed9HEPRitGar 8sT 57T PFEEY, danecPB{t)5 9PRe BhE i eHiPWeam’B noves to
t he outside of the string S. Dunin? t he process, since detection of the
optical beah™y 'Chélfi ght e teilhg/ L Pght - réceRIPRAYS it AP i §Fnt er rupt ed
when the optical beam B transverses the

control unit (100) reverses both car doors (2) and {3) from a

closing cperation to an opening cperation.
(0094] Figures 22 and 23 illustrate a series of operations
10 when both car doors (2} and {3) close in a state where a
string S passes a central portion of the entrance of the
elevator car and is stretched between the inside of the
elevator car and the landing floor.
During closing of both car decors {(2) and (3} from the
15  fully open state to the almost-fully closed state as
illustrated in Figures 22(a}, 22(b), and 2Z2{c), the optical
beam B gradually approaches the string 38, and during closing
of both car doors (2) and (3) from the almost-fully closed
state to the fully closed state as illustrated in Figures
20 23(ay, 23{b), and 23(c), the optical beam B transverses the
string 5. At this point, since detection of the optical beam
by the light-emitting/light-receiving unit {4) is interrupted,
a foreign object detection signal is generated.

[0095)] Figures Z4 and 25 illustrate a series of operations



20 st ring S, a foreign object detection signal i- generated_ (00961Fi gures
26 and 27 illustrate a series of operations when both car doors (2) and (3)
close in an el evator where safety shoe frames (27) and (37) are
respectlvely di sposed on both car doors (2) and (3) and in a state where
the string S 58 is stretched between thé inside of the el evator car and
the landing floor while in contact with the |eft-side car door (2) and the
safety shoe frame (27). During closing of both car doors (2) and (3) from
the 5 fully open state to the alnost-fully closed state as iIIustrated in
Fi gures 26(a) g and 26(c), although the string Sis initial

posi ti . oned' 58t ROSR FRB Sptitdll) bearh B Arfdh t¥fe Pefb- 81 9&  “I6se 62? as

t he door closing operation pro resses, the string S noves to a position
where the st¥lithg $60S |t . ot 5t AeSoptital” BEam BL L Subkediiéntegr duri ng
closing of both car doors (2) and (3) fromthe alnost-fully closed state to
the fully cidseddstate a9 [Wistratbd $h-MGur es 2?(%}5“?#€%Btwﬁ§ﬁdté7(c)

t he optical beam B noves to the outside of the string S. During the
process, sﬂﬁﬁéd&epécﬁb%ﬁ4ﬁ5”%$”1ﬁéfoﬁﬁﬁdﬁﬁfH@@ﬁﬁﬁ? {E%or while l“

l'i ght - enlttlnglllght-rece|V|ng unit (4) is interrupted when the optical
beam B tr arfsVeérsés i he St iiig tsSdef 6f @i Yirobjdcr et Bt T VP S GRAF i s
generated. [0097]As illustrated in Figures 9 and 10, a second el evator
accordi ng tig@r énbbodi ment of the present invention 20 is a side-open type
el evator including a high peed car door (23) and a | ow speed car door (33)
that nove i.n aldi'igét fons dpbroabhitigraepdtrati ng ' f BB &° doorst dpef rame (12)
fixed to an el evator car to open/close an entrance, wherein both car doors
(23) and (33 lar ép?@sb‘@tﬁqmW@u@é@ﬁ%ﬂftﬂﬂofm%%aﬁlStfﬂ% 4y 59 hangers
(24) and (34) and guided so as to reciprocate in a horizontal direction by
gui de shoes (125} rahdd (B5)Fvikirek afé2pr ott Udi-nginyl pf évil ded dteusbwepeend

portions of the doors and
10 string 5 is initially positioned between the optical beam B

and the left-side car door (2}, as the door closing operation
progresses, the string § moves o a position where the string
S intersects the optical beam B. Subsequently, during cloesing
of boeth car doors (2) and (3) from the almost-fully closed

15 state to the fully closed state as illustrated in Figures
25{a), 25(b}, and 25(c}), the optical beam B nmcves to the
outside of the string 5. During the process, since deteclion
of the optical beam by the light-enitting/light-~receiving unit
{4 1s interrupted when the optical beam B transverses the

20 string §, a foreign object detection signal is generated,
[C096] Figures 26 and 27 illustrate a series ol operations
when both car doors {2) and (3) close in an elevator where
safety shoe frames (27} and (37} are respectively disposed on

beth car doors (2} and (3) and in a state where the string S



which are fit into a threshold (86) so as to be sl ndabl e. In
addition, a control unit (100) that controls opening/closing operations of
Bot h car doors (23) and (33) is installed on a franme (102). [0098] As
illustrated in Figure 9, on the high-speed car door (23), a
light-emtting/light--receiving unit (4) is 10 disposed facing vertically
downward at an upper end position of a vertical |line separated by a
predet erm ned di stance (for exanple, 12 ran) froman end face in a closing
direction (23a), which is to abut the doorstop frane, tomard t he side of

t he doorsto$ frame and a first reflecting nenber % is 15 disposed
faci ng vertiitally ﬁ%ﬁ& ek Ve%?ﬂﬁﬁbﬁ“éhﬁepﬁ%lwﬁéﬁdéfafﬁé % ?t?%%ﬂ*ﬁlne

[ 0099] The Ilght enlttln lllght-rece|V|ng uni t |nte% |ncludes a

| aser |ight &t t%er tRAL "1 611 o“’olftoﬁﬁta‘*én""bbifﬁ:*é% 1tﬁ’érémrf’ d‘én‘o‘“a Fuger' i ght
receiver that is to detect an 20 |nC|dent opts cal beam B, and is supported
by a stay (¥¥ ¥ 84L€oYt Hetend ¥ 5cd<i'h-a cI05|ng direction (23a) of the
car door (23) as illustrated in Fi ure 11. 0109; |IIustrated in Figure
12, the first ref &g Agoienbett (311 §2pr 69Pded “on &hdri z6hPal T m porti on

of an L-
5 fully open state to the almost-fully closed state as

illustrated in Figures 26(a}, 26(b), and Z&(c), although the
string S is initially positicned between the optical beam B
and the left-side car doocr (2}, as the door c¢lcesing operation
progresses, the string S moves to a position where the string
10 8 intersects the optical beam B. Subsequently, during closing
of both car docrs (2) and (3) from the almost-fully closed
state to the fully clesed state as illustrated in Figures
2Ttay, 27(b}, and 27{c}, the optical beam B moves to the
outside of the string S. During the process, since detection
15 o©of the optical beam by the light-emitting/light-receiving unit
(4) is interrupted when the optical beam B transverses the
string S, a foreign object detection signal is generated,
[00S7] As illustrated in Figures 9 and 10, a second
elevator according to an embodiment of the present invention
20 1s a side-open type elevator including a high-speed car doox
(23} and a low-szpeed car door (33) that move in a direction
approaching/separating from a deoorstop frame (12} fixed to an
elevator car tc copen/close an entrance, wherein both car doors

(23) and (33) are respectively suspended from a rail {(11l) by



60 shaped arm nenber (51) protrudingly provided on a | ower end face of the
hi gh- speed car door (23) and includes a reflecting surface that reflects
the optical beam D vertically upward. The arm nmenber (51) is housed so as
to be reciprocatable 5 inside a groove (87) of the threshold (86) into

whi ch the gui de shoe of the car door (233 fits. [0101]As illustrated in
Figure 13, a housing space (30) that is to house the
light-emtting/light-receiving unit in a closed state of the high-speed car
door (23) is fornmed on an 10 upper end portion of the doorstop frame (12),
and a second reflectlng menb i s disposed facing vertically upward on
a bott om po?ftiHiT Sof! ﬁheaﬁ%ué?ﬁgé§p geifed)s° Tk SecbhdPFefiettihg nenber
(6) has a reflecting surface of a predetermned length (for exanple, 8 nm
t hat extend%o¥%%ﬂﬂtﬁaedi59%hﬁﬁ“pb%ﬁ?ﬂ@ﬁ 38°%H %%ﬂ ﬁ&% ?aﬁhkﬁthﬁﬁ door st op
frame(12) toward the back of the housing space (30), and reflects,
vertical |y RifWardlinanyopt P ekichedm PrEm the 19 GHOsH PEi AT | S YNt rédei vi ng
unit that penwtrates into the hou3|ng space (30). 20101021Furthernore, a
cl eani ng t o8 7Oy cconst it . ed By 4 bRushe] ShBunted e agt Hyitlsimnwar d as
illustrated in Figure 14 on a | ower _end ortlon of the doorstop frame (12).
During dl osing oft BECRtEAR dbdﬁ§“62§)uahg ﬂémé-FGPF§0é$osed posi tion
as illustrated in Figure 10, the cleaning tooI 61 % cleans a surface
of the f|rs@“ﬂéﬁﬁé&ﬂPﬁ@”%ﬁ%ﬂﬁﬁd%%W“dPépB%@H<6H7FH@Tﬁ|éﬁ 5pEed 65? déor
(23). Accordingly, the surface of the first reflecting nmenber (5) is
const ant | y rititidicHedad & orldBle refl ecting surface. 5[0103]1n the

second el evat or _descri bed above, during .
[G098] As illustrated in Figure %, on the high-speed car

door (23), a light-emitting/light-receiving unit (4} is

10 dispesed facing vertically downward at an upper end position
of a vertical line separated by a predetermined distance {for
example, 12 mm) from an end face in a closing direction (23a),
which is to abut the doorstop frame, toward the side of the
doorstop frame (12), and a first reflecting member (5} is

16  dispesed facing vertically upward at a lower end position of
the vertical line.
[0029] The light-emitting/light-receiving unit (4)
integrally includes a laser light emitter that is to output an
optical beanm B and a laser light receiver that is to detect an

20 incident optical beam B, and ls supported by a stay (42} fixed
to the end face in a closing direction (Z23a) of the car door
{23) as iliustrated in Figure 11.
[0100] As illustrated in Figure 12, the first reflecting

memper (5) is provided on a horizontal arm porticn of an L~



cl osing of the high-speed car door (23) froma fully open state to an
alnost-fully closed state, the optical beam B outputted fromthe
light-emtting/light-receiving unit (4) enters and is reflected by the
first reflecting menber (5) and 10 a reflected optical beamB returns to
the light- emtting/light-receiving unit (4) unl ess a foreign object exists
in a path of the optical beam B. Subsequently, during closing of the car
door (23) fromthe alnost-fully closed state to a fully closed state, the
15 light-emtting/light-receiving unit (4) penetrates into the housing
space (30) forned on the doorstop frame (12) and, as a result, the optical
beam B out pattRH {3 I ERECF | @ﬁ%eﬁifﬁh‘”ﬁaﬂﬁbﬁtpf%‘fd&e\% RY @nit¥gL)2%hters and
is neflected by the second reflectln% menber (6) and _the reflected opti cal
20 beam B r@?ﬂ%ﬁ?fﬁﬁmiﬁégp PRttt | ﬁ@FIl%hl‘P&%éﬁ@ﬁH@eand reliepting In
ot her words, durlnq cI05|ng of the hl% Peed car door (23) fromthe fully
open state POTIHE® ity Tef o8edd sidt @PTERel optittdl BeahrB! blt pitt’sd from t he
l'ight- enlttlnglllghtrece|V|ng unit (4) is reflected by the first reflecting
menber 62 T{%)26F ERESecohd %%ﬁ?ﬁ%ﬁ?n@onﬁﬁﬁ%?1%BYFéﬁarP%%D?h§3to t he

l'i ght - enlttlnglllght-rece|V|ng uni t 4% unl ess a forelgn object exists in a
path of %heldptical J5€aiHs B 8T 0104] e hrgRReEH t44 ndPIFPgHklFleddivi ng unit
(4) does not 5 generate a foreign object detection signal if an optical
beam i s det@e¢tdd. 5o addibe offt tH@TcORer of 1tihit (100) illustrated in
Figures 9 and 10 continues a closing operation of both car doors (23) and
(33) unl ess & %o e gr%%vobjlééﬁta%%%%tﬂirbﬁJ@uéﬁaﬂfﬂq st diippiingd spiem { He

| i ght- enlttlnglllght-rece|V|ng unit (4)
that is to house the light-emitting/light-receiving unit in a

closed state of the high-speed car door {23} is formed on an

10 upper end portion of the doorstop frame (12}, and a second
reflecting member (€} is disposed facing vertically upward on
a bottom portion of the housing space (30}. The second
reflecting member (6) has a reflecting surface of a
predetermined length {(for example, 8 mm) that extends from the

15 same positicn as an end face (12a) of the doorstop frame{l2)
toward the back of the housing space (30), and reflects,
vertically upward, an optical beam from the light-
emitting/light-receiving unit that penetrates into the housing
space (30).

20 [0102] Forthermore, a cleaning tool (70) constituted by a
brush is meunted facing downward as illustrated in Figure 14
on a lower end portion of the doorstop frame (12).

During closing of both car deoors (23) and (33) to a fully

closed position as illustrated in Figure 10, the clieaning tool



10 during closing of the high-speed car door (23) fromthe fully open state
to the fully closed state. In contrast, the control unit (100)
reverses both car doors (23) and (33) froma closing operation to an
openi ng operation when a foreign object detection signal is supplied 15
fromthe light-emtting/light-receiving unit (4) during closing of the

hi gh- speed car door (23). [0105]Figures 28 and 29 illustrate a series of
operations when the high-speed car door (23) and a | andi ng door (15) close
in a state where a string S passes a position slightly 20 toward the

doorstop frame (12) than the central portion of the entrance of the
el evator cat ' Ghdi°¢"St Fef ChEY Detwedi the T nst'de Gf "ehde®bevatdr car and
the | andi ng fl oor During closing of the car door (23) froma fully

open state TORIFA MBstLR UMY, CIRESED Ceéf af s 43/ ustrat ettt ¥ 630k gur es
28(a) and Zg(g}, the,QBtiga[‘pegn)Bwapproaches the string S and noves to a
osi tion whete tHe “Optital* bameB et erd ett8 ¢ he 8t rrngo5s e subsequent |
P _op . . €q y
moves fromthe position where the optical beamB intersects the string S5
toward the 81 d¥%f eChesddot 3t U Hrarg £ (22 146 F11d$Crated in Figures 29(a)
and 29(b). In this manner, since detection of the optical beam by the
li ght - e t t FhI3li ght e ¢8RV RGP hi & S74) OF s AR HiE BF 7 4iptodd Ve £ hed opt i cal
beam B transverses the string S, a foreign object detection signal is
enerat ed. AO]V1G6PFE glf €41 B HREI3L2F| Fut rate & “8r Pe§ bFY &t at i ons
g
state to an almost-fully closed state, the optical beam B
outputted from the light-emitting/light-recelving unit (4)
enters and is reflected by the first reflecting member (5) and
10 a reflected optical beam B returns to the light-
emitting/light-receiving unit {4) unless a foreign cobject
exists in a path of the optical beam B.
Subsequently, during closing of the car door (23) from
the almost-fully closed state to a fully closed state, the
15 light-emitting/light-receiving unit (4) penetrates into the
housing space (30) formed on the doorstop frame {(12) and, as a
result, the optical beam B outputted from the light-
emitting/light-receiving unit (4) enters and is reflected hy
the second reflecting member (6) and the reflected optical
20 beam B returns to the light-emitiing/light-receiving unit (4).
In other words, during closing of the high-speed car door
(23) from the fully open state to the fully closed state, the
optical beam B cutputted from the light-emitting/light-

receiving unit (4} is reflected by the first reflecting member



when the hi gh-speed car door (23) and the |anding door (15) close in an
el evator where the safety shoe franme (29) is disposed on the high-speed car
door (23) and in a state where the string S is stretched between the inside
of the elevator 15 car and the landing floor while in contact with the
safety shoe frane (29) and the |anding dgpor (15). During cl osing of
the car door (23) and the | anding door (15) to an alnost-fully closed state
as illustrated in Figures 30(a), 30(b), and 30(c), the string S is pushed
out toward the 20 side of the doorstop frame (12) by the safety shoe frane.
(29). SubsEéquent lthe darbng ceébdsengind ntdewar( doand 23)tvame ttlee thandi ng
door (15) fromthe alnost-fully closed state to a fully closed state as
il lustrateddmn-kirgtiteag3liaht-3d¢d)vimndiBl( c)4) tha eapt iacdlorlegm B
transverses the string S so as to acconpany the novenent of the car door
(23). At tdHi®POicRt st8i REeadgiestdéond dde ot iealn beam by the
lightemtting/light-receiving unit (4) is interrupted, a foreign object
detection [gi1gnal i srgener ghedem Dl OLAY}H SW-8% b Hig 20l ystr abesafot
enbodi ment that uses a signal froma gate switch (101) in order to detect a
failurg of; e light $8LE LiNGht LONtad €G8I MING WL (4) anh R t3kde- gReR type
elevator. I1n this case, as illustrated in Figure 18(b), the second 10
refl ecting mepher (6) 106! Lges. Al efLactdde Rar Lian (GOH) thatsteflegts,
wi th an anount o Ight equal to or exceeding a certain I'evel, an optica
beam outputted fromthe Lightem tting/light-receiving.unit (4), and. a
non-refleépiﬁégﬁgFFi%na?%og? %?%ﬁl%%%éé%%?‘?%%ﬁbgﬁeﬁ%ﬁ#ﬁ%ﬁ%aégbﬁtg%? | i ght
15 equal to or eding a.certain level, an optical beam outputted from
the 1l ght SRRTEL ARG | FBAE LT BEGTVI TG i T0EALD OPIeCT ST Cekanpl 81okRe
reflecting portion (601) may be configured by applying.reflective tape on a
I

surf ace OFSaSHBHiF@@IEE?TVE@?&%&ﬁﬁt?ﬁﬂf?Wﬂ?qgiﬁﬂﬁﬁ”gﬁ” PN Portibn (£602) can

he 10 during closing of the high-speed car door {23) from the fully
open state to the fully closed state.

In contrast, the control unit {100) reverses both car
doors {23) and (33) from a closing coperation to an opening
operation when a foreign object detecticn signai is supplied

15 from the light-emitting/light-receiving unit (4) during
closing of the high-speed car door (23).
(0105] Figures 28 and 29 illustrate a series of operations
when the high-speed car door {23} and a landing door (15)
close in a state where a string S passes a position slightly

20  toward the doorstop frame {12) than the central portion of the
entrance of the elevator car and is stretched betwesen the
inside of the elevator car and the landing floor.

During closing of the car door (23) from a fully open

state to an almost-fully closed state as illustrated in



20 constituted by a region where the reflective. tapers not applied. [0108]
Asillustrated in Figures 17(a) and 17(b),thegate switch (101)is di sposed on
the rail (11) ,and

63

Figures 28(a) and 2Z8(b), the optical beam B approaches the
string 5 and moves to a position where the optical beam B
intersects the string S, and subsequently moves from the
positlon where the coptical beam B intersects the string S

5 toward the side of the doorstop frame (12) as illustrated in
Pigures 29{a} and 29(b). In this manner, since detection of
the optical beam by Lhe light-emitting/light-receiving unit
{(4) is interrupted when the optical beam B transverses the
string &, a foreign object detection signal 1s generated.

10 (G106) Figures 30 and 31 illustrate a series of cperations
when the high-speed car door (23) and the landing door (15)
close in an elevator where the safety shoe frame (29) is
disposed on the high-speed car door (23} and in a state where
the string S is stretched between the inside of the elevator

15 car and the landing floor while in contact with the safety
shoe frame (29} and the landing door (15).

During closing of the car door (23} and the landing door
(15) to an almost-fully closed state as illustrated in Figures
30(a), 30(b), and 30{c), the string $ is pushed out toward the

20 side of the doorstop frame (12} by the safety shee frame (29).
Subsequently, during closing of the car door (Z3) and the
landing door (15} from the almest-fully closed state Lo a

fully closed state as illustrated in Figures 31 (a), 31({b}), and

31(c), the optical beam B transverses the string S so as to



a protruding piece (26)for switching the gate s (101) fromOFF to ON 65
is mounted on the hanger (24) of the high-speed car door (23). I n
the fully open state illustrated in Figures 17(a) and 17(b), the optical
beam B out putted fromthe Iight-enittinq%light-receiving unit (4) enters
and is reflected by 5 the first reflectihg menber (5). The optical beam B
is to proceed along a vertical line separated fromthe end face in a
closing direction (23a) of the car door (23) by 12 mm [0109]As illustrated

in Figures 18(a) and 18(b), when the

accompany the movement of the car door (23). At this pecint,
since detection of the optical beam by the light-
emitting/light-receiving unit {(4) is interrupted, a foreign

object detection signal is generated.

bz

[0107] Figures 17 to 20 illustrate an embodiment that uses
a signal from a gate switch {101) in order to detect a failure
of the light-emitting/light-receiving unit (4) in a side-open
type elevaltor.
In this case, as illustrated in Figure 18(b), the second
10 reflecting member (6) includes a refiecting portion (601} that
reflects, with an amount of light egual to or exceeding a
certain level, an optical beam outputted from the light-
emitting/light-receiving unit (4), and a non-reflecting
portion (602) that does not reflect, with an amount of light
18 equal to or exceeding a certain level, an optical beam
outputted from the light-emitting/light-receiving unit (4).
For example, the reflecting portion (601) may be
configured by applying reflective tape on a surface of a non-
reflective member and the non-reflecting portion {€02) can be
20 constiftuted by a region where the reflective tape is not
applied.
[0108] As illustrated in Figures 17(a) and 17 (k}, the gate
switch (101) is disposed on the rail (11}, and a protruding

piece (26) for switching the gate switch (101) from OFF to ON



end face in a closing direction (23a) of the car door (23) 10 closes to a
position 12 mm short of the end face (12a) of the doorstop frame (first

al nost-fully closed state), the optical beam B outputted fromthe
light-emtting/light-receiving unit (4) pekes a transition froma state
incident to the first reflecting nmenber (%) to a state incident to the
reflecting 15 portion (601) of the second reflecting nenber (6).
Subsequently, the optical beam B reflected by the reflecting portion (601)
is to be detected by the light-emtting/light- receiving unit (4).
Therefore, a foreign object detectlon signal is not generated. 20At this
poi nt, the é%l%?%ﬂﬁ%%ﬁnkiéi) ?%ﬁﬁfngmtuP%eHh%f?LﬁldﬁfﬁfAﬁaFl@%%%rh?@d in
Figures 19(a) and 19(b), when the end face an a closing direction (23a) of
the car door (23)"cEsddlty 89%%S?Y?6hlélﬁﬁ$§ﬁﬁﬁfJdTlﬂﬁéréﬁdL?é%béFf?a) of
the doorsto? frame, the gage sw tch (101 is turned on., At this 66 point,
the optical h&aim BSuCPittRd Frdin 't e TPRGRESNT 13T g ilgAEtFecei vi ng uni t
(4) is still in a state incident to the reflectln portion §601) of the
second refl%%i?hﬁ“ﬁéﬁﬁ@ﬁ By aH (e topti %@1%@aﬁV§ réf FeEted-HY Hhe
reflectlng 5 portion %601 is detected by the Ii ht emttin /Ilghtrece|V|ng
unit (4)° [ B111] Pt RELABrE M ad"s sdstirat ed i OF; @&Pésb?@?ég

proceed along a vertical line separated from the end face in a
closing direction (23a) c¢f the car door (23) by 12 mm.

[0109] Az illustrated in Figures 18(a) and 18(b), when the
end face in a closing direction {23a) of the car door (23}

10 closes to a positlon 12 mm short of the end face {12a) of the
doorstop frame (first almost-fully closed state), the optical
beam B outputted from the light-emitting/light-receiving unit
(4} makes a transition from a state incident to the first
reflecting member (5) to a state incident te the reflecting

15 portion (601) of the second reflecting member (6).
Subsequently, the optical beam B reflected by the reflecting
portion {601) is to be detected by the light-emitting/light-
receiving unit {4). Therefore, a foreign object detection
signal is not generated.

20 AT this point, the gate switch (101) remains turned off.
181107} As i1llustrated in Figures 19{(a) and 19{(b), when the
end face in a closing direction (23a) of the car door (23)
closes to a poesition 8 mm short of the end face (12a) of the

doorstop frame, the gate switch (101) is turned on. AL this



20(b), when the end face in a closing direction (23a) of the car door (23)
closes to a position 4 nmshort of the end face 10(12a) of the doorstop
frame (second alnost-fully closed state), the optical beam B outputted from
the light-emtting/lightreceiving unit (4) makes a transition froma state
incident to the reflecting portion (601) of the second reflecting nmenber

(6) to a state incident to the non-reflecting portion (602). 15
Subsequently, the optical beam B does not enter the
lightemtting/light-receiving unit (4) with an anount of |ight equal to or
exceeding a certain level until the car door %§% reaches a fully cl osed

state. As aPPesul 51 OPoief gnP ot} ecteudetEEet oht &f gl '€ to be generated.
20At this pointl,th%  ate switch (101) remains turned on_ (01121Thereto
re, as Long®&stHe/| ilgﬁ%réﬁ?%ww Mght {1¢ et®i %1 gt Ui @ TAYTT ' opietadtti ng
normal 'y, the gate switch (101) is switched on in a second alnost-fully
cl osed statk®antt StlERE-BAnCE e & Cfor ef ghlobj e “détéeEroh $i gnal is
67 generated. In this case, the control unit (100) continues a door closing
operati on r8gar s -of "a Fof e GHj BeprdBt Rt iUH oSt giarhe HoneleitiniF sone
kind of abnormality has occurred at the o o o
5 portion {(601) is detected by the light-emitting/light-
receiving unit {(4).
[0111)] Furthermore, as illustrated in Figures 20(a) and
20(b}), when the end face in a closing direction (23a) of the
car door (23) closes Lo a position 4 mm short of the end face
10 {1Za} of the doorstop frame (second almost-fully closed state),
the optical beam B outputted from the light-emitting/light-
recelving unit (4} makes a transition from a state incident to
the reflecting portion (601) of the second reflecting member
(6) to a state incident to the non-reflecting portion {(602).
15  Subseqguently, the optical beam B does not enter the light-
emitting/light~receiving unit (4) with an amount of light
equal to or exceeding a certain level until the car door (23)
reaches a fully closed state. As a vesult, a foreign object
detection signal i1s to be generated.
20 At this point, the gate swiitch (101) remains turned on.
(01121 Therefore, as long as the light-emitting/light-
receiving unit (4} is operating normally, the gate switch

(101} is switched on in a second almost-fully closed state and,

at the same time, a foreign object detection signal is



5 light-emtting/light-receiving unit (4), the gate switch (101) is
switched on but a foreign object detection signal is not generated. In this
case, the control unit (100) determ nes that an abnormality has occurred at
the light-emtting/light- receiving uniQW(4) when a forei gn object
detection signal is 10 not supplied after the gate swtch (101) is swtched
on. [0113]Figure 21 illustrates a control procedure of the control unit
(100) based on outputs of the light- emtting/light-receiving unit (4) and
the gate switch (101) In step Si, the control unit (100) stands by at door
opening conpletion (fully open state). Next, .in sgeP,SZ, the control unit
(100) det erdfitesbifet het @ ido6P5Bpeihd BperLpBaribd! Has expitrededrenot. | f
not, the control unit (100) returns to step 51 and stands by at door
openi ng coni®t B3 IPO1IAT WPt KEIAB0T e oheti iy TOpeRIPerP B has expired and
a 20 del: e rm. no tion of YES has been nma bestep S2, the control. unit
(100) proceddssde o8t 8p9A8E- to det ermi ne whether or not the current
situation corresponds to a case where reverse door opening operations have
been repeated aPredéter i nEdhUBEr °6f 2pTHERIN Fdudato acgetiet dtli dRof a
foreign object detection o .
5 light-emitting/light~receiving unit (4), the gate switch (101)
is switched on bul a foreign object detection signal is not
generated. In this case, the control unit (100) determines
that an abnormality has occurred at the light-emitting/light-
recelving unit (4) when a foreign object detection signal is
10 not supplied after the gate switch (101) is switched on.
{0113] Figure 21 illustrates a control procedure of the
contrel unit (100) based on cutputs of the light-
emitting/light-receiving unit {4} and the gate switch (101).
In step S$1, the control unit (100) stands by at door opening
15  completion (fully open state). Next, in step SZ, the control
unit (100} determines whether a door opening open period has
expired or not. 1If not, the control unit (100) returns toc step
81 and stands by at door opening completion.
[G114] When the door opening open period has expired and a
20 determination of YES has been made 1n step 32, the control
unit {100) proceeds to step 53 to determine whether or not the
current situation corresponds to a case where reverse door

opening opearations have been repeated a predetermined number

of times N due to a generation of a foreign cobiject detection



68 signal or to a case where a door opening stand-by period has reached a
predeterm ned period of time T. In other words, a determ nation is nade as
to whether or not a door closing operation of the car door has been
conpl eted. 5[ 0115] When a determ nation o% YES is made at this point, it is
highly likely that the door closing operation of the car door cannot be
conpleted due to a circunstance other than a string-like foreign object
bei ng present across the entrance. Therefore, the control unit (100) nakes
atransition to step 10 54 to issue a warning to persons to nove away from
the car doors (23) and (33) using a voice guidance systemin the el evator
car or a di 3P Gii daneeCIYBERTCh ot HBCE| et 619 SAr18r PY het FEiflihdg.
Subsequently, the reverse door open operation is disabled and a door
cl osi ng oper&tsion étPF@Q?H%W§H§§§§F§196r%fbWV“%%écu?%dO%%ﬁq6¥Q§%§md?ng a
buzzer or the like regardl ess of whether or not a foreign object detection
si gnal has BEeiYerélateds MHE soundi hBebret He BuZzér 98Pt hieCtike at this
point is for announcing the execution of the forced door closing operation.
It is obvi dt&tHate"t Rif stAAnsunNcEvEnt 2fahc 20 eterigti-vel y be nade before
executing the forced door closing operation. L0116]hbxt, during the
executi oh of%4Hed doorhérodi AGEDPFErEtiicn, ofnY8t eps 4rdedéteétii onPot e f or ei gn
object is performed at the light-emtting/light-receiving unit. At this 69
1t is highly likely that the door closing operation of the car

door cannot be completed due te a circumstance other than a
string-like foreign obiect being present acress the entrance.
Therefore, the control unit {(100) makes a transition to step

10 54 to issue a warning to persons to move away f£rom the car
doors (23) and (33) using a voice guidance system in the
elevator car or a display guidance system in the elevator car
or the landing. Subsequently, the reverse door opening
cperation is disabled and a door closing operation at low

15 speed is forcibly executed while sounding a buzzer or the like
regardless of whether or not a foreign obiject detection signal
has been generated. The sounding of the buzzer or the like at
this point is for announcing the execution of the forced door
closing operation. It is obwvious that this announcement may

20 alternatively be nmade before executing the forced door closing
operation.
[0116] Mext, during the execution of the door closing
operatiocn, in step 41, detection of a foreign object is

performed at the light-emitting/light-receiving unit. At this



poi nt, when a foreign object detection signal is not generated during the
execution of the door closing operation and a determ nation of NO is made,
the control unit (100) nmakes a transition to step S42 where, after door
closing is conplete, 5 a reverse door og@ping operation is enabled and the
soundi ng of the buzzer or the like is ternminated to restart a normal
control operation. Subsequently, the procedure is concluded. [0117]In
contrast, when a foreign object detection signal is generated during the
execution of the door closiru 10 operation and a determ nation of YES is
made in step 541, the control unit (100) nmekes a transition to step $43
where, afteroHdor "€1EasPn§Cr 1 Toristé, dgheanhdurciéient o thed et edted hat a
run of the elevator car is to be started is nade using a voi ce gui dance
system in tH& EleVatorxeart 68" £ Mitdhl 49Cgus Hahdy 15esysterm i tthe el evat or
car or the | anding. Wien the start of the run is to be announced by voi ce,
t he vol une fHay*PEaféreased'? ntTotivari $6h toRtHE voitde (b8RH FdFet e war ni ng
made in step S4. A stop state of the elevator car is maintained during the
20announcenefitoft f°rhéCsthek §9¢ rirer6f PRECRI e GOEAPY SubSEHUettly, in
step 344, a determnation is made as to whether or not a door open button
in the €l evat’oiVcar 6PCa PampdiHy W& Pthabt bh Trhd st 6pdf Foersaketia st he
el evator car is stopped has been pushed. 70 [0118] When the door open
button in the dievarérrcar e a i'@ndiPn§eedl ralbif tion rhas2been Pughed and a
determ nation of YES is made in step 544, the control unit (100) nakes a
transiti on $9StEp 5272t 6Oper FOPAT A YDOLY 0P RGOEPEY &t | ioh.coRseordingl y, 5
a foreign oR&ect that had got caught due to a door closing operation
forci bly peftiorifed i Aisteptbaseartiowsbdorenpy etk Subsedaent Py, s tHerlcont r ol
unit (100) returns to step Si and stands by at door opening conpletion.

15 generated during the execution of the door «losing

10 eoperation and a determination of YES is made in step $41, the
control unit (100} makes a transition to step 843 where, after
door closing is complete, an anncouncement to the effect that a
run of the elevator car 1s to be started is made using a voice
guidance system in the elevator car or a display guidance

15 system in the elevator car or the landing. When the start of
the run is to be announced by voice, the volume may be
increased in comparison to the voice used for the warning made
in step 34.

A stop state of the elevator car is maintained during the

200 announcement of the start of run of the elevator car.
Subseguently, in step 544, & determination is made as to
whether or not a door open button in the elevator car or a
landing call button on a stop floor where the elevator car is

stopped has been pushed.



[0119] I n contrast thereto, when the door open button an 10 the el evator car
or a landing call button has not been pushed and a determ nation of NOis
made in step 544, the control unit (100) makes a transition to step 545 to
broadcast that the elevator car is to beﬂ§tarted usi ng a voi ce gui dance
systemin the elevator car while maintaining the stop states 15 of the

el evator car and the car doors. After the end of the broadcast, a

determ nation is made as to whether or not a predeterm ned period of tine
has | apsed. [0120] When a predeterm ned period of tinme has | apsed after the
end of the broadcast and a determ nation of YES is made in 20 step 545, the
control uni t0F400) makes &her dAST LR} (B EEPBPLIBAEG FEESEalt Car ndF al
control operation L Subsequently, the procedure is concl uded. _ On the
ot her hand, 1iéri % PrédBreF M netf pEenodusbet i e Hasoh6EM - apseer aft 65t he
end of the broadcast and a determnation of NOis nmade in step 545, the
control unit® (10D retirAs i stiep Basred waiht @it stiepest at bsd ofl ke

el evator car and the car doors. [0121]In this manner, even when a door

cl osi ng opetatiiowr 540f tPheeERP TG0 0rs OPBY Ei bl PERédthed 497 836épIss, since
the execut ion of the door closing operation is announced in step 54 and
the start® of iunroPPtiRet elievatiod gat rsvahhotiifcé® Pndspepcbasinan
occurrence of an accident attributable to the forcible execution of the
door cIosir@PQﬁﬂﬁ%ﬂﬁ éﬁréahiﬁoﬁ@%ﬁ??ﬂ?dpﬁévéﬁ?%cﬁ4 can now be remcved,

Subsequently, the control unit {100} returns to step 81 and
stands by at door opening completion.
[0119] In contrast thereto, when the door open button in
10 the elevator car or a landing call button has not been pushed
and a determination of NO is made in step 844, the control
unit (100} makes a transition to step 3545 to broadcast that
the elevator car is to be started using a voice guidance
system in the elevator car while maintaining the stop states
15 of the elevator car and the car doors. After the end of the
breoadcast, a determination is made as to whether or not a
predetermined period of time has lapsed.
[0120] When a predetermined period of time has lapsed after
the end of the broadcast and a determination of YES is made in
20 atep 24%, the control unit (100) makes a transition to step
546 to restart a nermal control operation. Subseguently, the
procedure is concluded.
On the other hand, when a predetermined period of time

has not lapsed after the end of the broadcast and a



]0122] When a determ nation of NOis nmade in step 53, a door closing
operation is performed at nornmal speed (high speed) in step 55 and a
detection of a foreign object by the light-emtting/light--receiving unit
is perforned in step 56. 15 When it is ,fternined at this point that a
foreign object detection signal has been generated, since it is

extrapol ated that a foreign object of sone kind (for exanple, a string that
str ddles the elevator car and a 12-ding floor) exists in the entrance of
the el evator car, the control unit (100) nakes a 20 Or n i.tion to step 57
to performreverse door opening and then returns to step 51 _and stands by
at door opeff e gUdEIBIBt PENNC [TL2819en irhatep heto hahd SRRER°T Uit det er mi ned
in step 56 that a foreign ob{ect detecti bn signal has not been generat ed,
the control (4Rft {ELOOYSnaRest @ tThndict FeANER- S tTPIST PGS det et ne whet her
or not the gate switch has been turned on, and when a determ nation of YES
i s nmade, a detettiorsf cadf vheie objceét is further performed by the
lightemtting/light-receiving unit in step SO Wen a determ nation 5 of NO
is made in égébuscz ﬂﬁbtééﬁtW%P”%%dﬁ“%i@@%eﬁeﬁu?%%ftQP%Wéﬁ SBErf1a2%] When a
foreign object detection signal is not generated at this point, it can be
det er ni ned thatdespi fecast FansitGied YoRxaav bt i dals Bs@antf r sk thehe
light-emtting/light- 10 receiving unit froma state incident to a

refl ecting portiorrofft Ree seedndrefrec PRy ethers PaNgusFat el d nidicdent to
the non-reflecting portion, the light-emtting/light-receiving unit has not
been swit chedl Frbriignsépttcal beam @ét Ebei pdestldtie 6 aSnonbeet et itng
state. step 543, an occurrence of an accident attributable to the

forcible execution of the door closing operaticn can now be

10 prevented.
101227 When a determination of NO is made in step S3, a
door closing operation is performed at normal speed (high
speed) in step S5 and a detection of a foreign obkject hy the
light-emitting/light-receiving unit is performed in step $6.

15 When it is determined at this peint that a foreign obiject
detection signal has been generated, since it is extrapolated
that a foreign chiect of some kind (for example, a string that
straddles the elevator car and a landing fleoor) exists in the
entrance of the elevator car, the control unit {100} makes a

20 transition to step 87 to perform reverse door opening and then
returns to step 81 and stands by at deoor opening completion.
(01231 On the other hand, when it is determined in step 56
that a foreign object detectlon signal has not been generated,

the control unit (100) makes a transition to step 88 to



15[ 0125]In this case, the control unit (100) nakes a transition to step Sl
to determne that a failure has occurred at the
light-emtting/light-receiving unit in that detection of a foreign object
Ls disabl ed, performs reverse door openhgg, and returns to step Si and
stands by at a door 20 opening conpl eted state. In contrast thereto,
when it is determnedi n step S9 that a foreign object detection signal has
been generated, a determ nation is made in step 510 to the effect that the
light-emtting/light-receiving unit is normal and the door 7% closing
operation is pont,inued.wFurthernqre_1 in step S12, the nunber of reverse
door openi n¢'opdtaE R8PS chledidd Fanda kR StEFESTES PRE™ A EIIA ti on to
the effect that a failure has occurred that disables detection of a foreign
obj ect is 5MEATEEIN &diebeEphetiude CheYEer i @ ute procediireson [0126] Accor di ng
to the procedures described above, a failure of the =~
|i ght - em t t fHg7i9gREIFEE et ¥i FigF Uriitt PEAY CEART be dérect 88 usi ng an ON OFF
signal fromthe gate switch (101) that has conventionally been used to
detect a cofittisingn 1P 18cobr s Paditng™ opetiaton. Widhsedirdmery naghon
abnormal circunstance can be avoi ded where a foreign object detection
signal i% not Nerer &8 ands&n Sk &Per sPoRrOpetdti dntPs Rt pET fiér med
step 855.
[0124] When a foreign object detection signal is not
generated at this point, it can be determined that despite a
transition of an optical beam from the light-emitting/light-
10 receiving unit from a state incident to a reflecting portion
of the second reflecting member to a state incident to the
non-reflecting portion, the light-emitting/light-receiving
unit has not been switched from an optical beam detecting
state to a non-detecting state.
15 [0125] In this case, the control unit (100} makes a
transition to step $11 to determine that a failure has
ococurred at the light-emitting/light-receiving unit in that
detection of a foreign object i1s disabled, pexrforms reverse
door opening, and returns to step 51 and stands by at a dcor
20 opening completed state.
In contrast thereto, when it is determined in step 59
that a foreign object detection signal has been generated, a

determination is made in step $10 to the effect that the

light-emitting/light-receiving unit is normal and the doox



despite the presence of a foreign object such as a string in the entrance
of the elevator car. 15[0127] Moreover, in place of an OV OFF signal from
the gate switch (101), a CTL signal that enables detection of an

al nost-fully closed state nore cl oser to.a fully closed state can be used.
Wiile the gate switch (101) Is a switch that detects closing of a door, a
CTL is a switch that detects a 20 position of a door. An elevator is

equi pped with. both sw tches. For exanple, since a CTL sig 1 s-i t
ies f romOFF to ON at a point in tinme where the end face in a closing
direction (23a) of the car door (23) has closed to within 4 mmfromthe end
face (12a) OfO1HE AESESE6P fFame(tipyedt hd IERGERCHEE t e STEP rPefl eEffng
portion (601) of the second reflecting menber (6) is altered so that an
optical beamftomAh&erFght ettt iMGrFRghePe BteiVisng SuRi£2{ 2} nmikes ta
transition fromthe reflecting portion (601) to the non-refl|ecting portion
(602) 5 in a-%tatle wheredeHereng figge Pntle ot bisitig tdieFeet fonl (234 %f t he
car door (23) has closed to within 2 nmfromthe end face (12a) of the

door st op freame{rED) tRo128] Figtiresieszcanan 335 4 st gtechncekanpl e of an

i mproved structure of the first and second el evators described 10 above. As
i |l ustrat eds2rslord §A b ettdhenét Farioh Pf evertsigefenber (9) that fills
up a gap foErOrrJegd bet ween a | ower end of

5] According te the procedures described above, a
failure of the light-emitting/light-receiving unit {4) can be
detected using an ON/OFF signal from the gate switch (101)
that has conventionally been used to detect a conclusion of a

10 door closing operation. Conseguently, an abnormal circumstance
can be avoided where a foreign obiject detection signal is not
generated and a risk aversion operation is not performed
despite the presence of a foreign object such as a string in
the entrance of the elevator car.

15 [0127] Moreover, in place of an ON/OFF signal from the gate
switch (101), a CTL signal that enasbles detection of an
almost-fully closed state more closer to a fully closed state
can be used. While the gate switch (101) is a switch that
detects closing of a door, a CPL is a switch that detects a

20 position of a door. An elevator is equipped with both switches.

For example, since a CTL signal switches from OFF to ON
at a point in time where the end face in a closing direction
(23a) of the car door (23} has closed to within 4 mm from the

end face (lZa) of the doorstop frame (12}, the length of the



an end face in a closing direction (13a) of a left-side | anding door (13)
and a surface of a threshold (82) is nounted at a | ower end portion of the
| eft-side | anding door (13). 15Accordingly, penetration of a string Sinto
the gap can be prevented and, as a result, the string S can be reliably
detected. Mreover,is effectlve to simlarly nmount a foreign object
penetration preventlng menber (9) that fills up a gap 20 forned between a.
| ower end of an end face in a closing direction of a right-side | anding
door and a surface of a threshold at a |ower end portion of the right-side
| andi ng door 0129] Figures 34 and 35 illustrate another ex le of an 75
i mpr oved st%%&ﬁ%ﬁ@fﬁfpgﬁél??rééaﬁnﬁfséébnﬁe%Wé%éﬁ&ﬁ§°8é§%rT%&gﬂhdéve As
illustrated, a foreign object pushing nenber (90) which fills up a gap

f or med betwb%ﬁ”&‘ﬁﬁﬁb?Oehhabﬁ“hﬁwéﬁ&dfaE%aTrFQPWHHE% hg9BFfection (2a) of a
| eft-side car, door gz and a surface of a threshold (82) and which
protrudes feirtHern % dwdrl thes'sildy ot ff ghtaksige Eéﬁnﬁbb%0$h5ﬁmtﬁ@Lgap is
nounted at a | ower end portlon of the |eft-side car door

Accor di ngl y©& - SttiiPAg e §0pustied o6t LBy FWé1¥H?é?éﬁ“8bP%E¥‘ﬂhsﬁﬂﬁd menber

(90) durlng closing of the car door (2) . ]
in a state where the end face in a closing direction (23a) of

the car door (23) has closed te within 2 mm from the end face
(12a) of the doorstop frame (12)

(01287 Figures 32 and 33 illustrate an example of an
improved structure c¢f the first and second elevators described

10 above. As illustrated, a foreign object penetration preventing
member (9) that fills up a gap formed between a lower end of
an end face in a closing direction (13a) of a left-side
landing door (13) and a surface of a thresheld (82) is mounted
at a lower end portion of the left-side landing decor {13).

15 Accordingly, penetration of a string 8 into the gap can
be prevented and, as a result, the string S can be reliably
detected.

Moreover, 1t is effective to similarly mount a foreign
object penetration preventing member (9) that fills up a gap

20 formed between a lower end of an end face in a closing
direction of a right-side landing door and a surface of a
threshold at a lower end porticn of the right-side landing
door.

[0129] Figures 34 and 35 illusirate another example of an



10 and, as a result, an optical beamB is to transverse the string Sto
enable the string Sto be reliably detected. [0130] Figures 36 and 37
illustrate an exanple of an inproved structure of an elevator in which a
safety shoe frane (27) is nounted to a lgft-side car door (2). As
illustrated, a 15 foreign object pushing nenber (90) simlar to that of the
exanpl e descri bed above is nounted to a | ower end portion of the left-side
car door (2). In addition, a |lower end face of the safety shoe frame (27)
forns a slope (28) which has a predeterm ned inclination angle with respect
to a horizontal 20 plane _and which faces toward the side of a right-side
car door. m‘P”O\f‘?‘F‘ tHTECrEhnert Cishde 'Phe MOt B efLﬁc‘fétBFSt‘Ft%s‘sdfb&jy shoe
frame (27) has sl ope ﬁ28) even if a string S S|I?S under the safety shoe
frame (27) GB?Y%Q é\ﬁoét “456t h*c &P Godt sOth?FpH PP (T i) S

upward, the string Sis U|ded 76 by the sl ope of the safety shoe
frame (27) 5RﬂﬂbdﬁiﬁeaﬁP|9 %&?r?ﬁ&F@ PESBPF f foﬁ?ﬁhdépﬂeafhdtH@“%é%éﬁy shoe
frame (27). [01311Figure 38 illustrates an_exanple of a center-open 5 type
el evator in'inic h“tSHéqu 8r BF gn* ‘Bbj et b’énet%%t‘ro‘hdﬁr&?énfjf’ﬁlj rehtdrd @)
described above is nounted to |eft and right |anding doors (13) and (14),
the foref gn®obi®& Pushrigemeier dPdop dett Fihad ABOVES Suhbhint e a

| eft-side car door (2), and the foreign object penetration preventing
menber (9) L0° dE<tr iBed aboVe T<amsint H8OF ot RF T i iRt J&PdéS CRYIHGEE AC3Y. I n
addi tion, the sl ope descri bed above is respectively forned on the safety
shoe framnes ?@9§G%ﬁhpeg?}o%ﬁﬁ%ﬂéﬁ’&ﬁiﬁoﬁﬁd%aﬁdﬁdﬁ¥§' (€2y and (3).

Accordingly, a string 5 is pushed out by the foreign
obiect pushing member (90) during closing of the car door (2)
10 and, as a result, an optical beam B is to transverse the
string $ to enabkle the string 8 to be reliably detected.
[0130] Figures 36 and 37 illustrate an example of an
improved structure of an elevator in which a safety shoe frame
{27} is mounted to a left-side car door (Z2}. As illustrated, a
15 foreign obiject pushing member (90} similar to that of the
example described above is mcunted to a lower end portion of
the left-side car door {2}. In addition, a lower end face of
the safety shoe frame (27} forms a slope (28) which has a
predetermined inclination angle with respect to a horizontal
20 plane and which faces toward the side of a right-side car door.
In this manner, since the lower end face 0f the safety
shoe frame (27) has a slope (Z28), even if a string 3 slips
under the safety shoe frame (27) during closing of both car

dcors, by pulling the string S upward, the string S is gulded



Accordingly, a string S can be prevented from slipping 15 under the |anding
doors (13) and (14) or the car doors (2) and (3) and an escape operation
of the string S when the st ring slips under the safety shoe frames (27)
and (37) can be performed nore easily. [f132]in yet another configuration
exanple, as illustrated 20in Figure (39), a cleaning fool (701) constituted
by a brush is nmounted facing downward at a position nore forward than a
light-emtting/light-receiving unit (4) on a stay (41) nounted on a

| eft-side car door (2). During closing of both car doors (2) and (3) to a

fully closed position as,i.llustrated. in 7/ _Figure t he.cl eani ng tool
(701) cleansya@§%fjégg 3?%2 %ié%ﬁ%s?%Fﬁéc?P%% %%leﬁﬁ%gé)ar?s%géed on a

right-side 9ggd99nyrex<t3f>iba@g%gsdgm'cjfxeomt eggg%&taa%e 9f tgg%e ;gcg»ﬁ}sﬂ@ rga'm%ct ing
7 .

menber (6) 1S constantly maintained as a favorabl e reflecting surface.
5[0133]Figur§?)40 to 42 respectively illustrate a nodification exanple for
preventi ng é’ Irst reflecting nenber (5) from being damaged. In the exanple

LLLS?}{ﬁ:gg[%gingg{ggﬁ g@dgg Efﬁ&%é%%l%gggaaégg%%ié]qu%cge%tgggoégﬁ)
5 type elevator in which the foreign object penetration
preventing member (9) described above is mounted to left and
right landing doors (13) and (14), the foreign object pushing
member {90} described above is mounted to a left-side car door
(2}, and the foreign object penetration preventing member (9)
10 described above is mounted to a right-gside car door (3). In
addition, the slope described above is respectively formed on
the safety shoe frames {27) and (37) mounted on both car doors
{2y and {3).
Accordingly, a string S5 can be prevented from slipping
16  under the landing doors (13) and (14) or the car doors (2} and
{3) and an escape operation of the string § when the string
glips under the safety shoe frames (27) and (37) can be
performed more easily.
[0132] In yet another configuration example, as illustrated
20 in Figure (39), a cleaning tool (701} constituted by a brush
is mounted facing downward at a position more forward than a
light-emitting/light-receiving unit (4} on a stay (41) mounted
on a left-side car door {(2). During closing of both car doors

(Z) and (3} to a fully closed position as illustrated in



10 material is mounted to a rear face of an arm nenber (51), an inpact when
the first reflecting nmenber (5) is subjected to an external force F is
absorbed by an el astic deformation of the arm nmenber (51) and i npact
absorption by the pad (54). [0134]in addjtion, in the exanple illustrated
in Figure 41, 15 due to a configuration in which an arm nenber (51) is
pivotally supported by a pivot (55) so as to be rotationally novable wi thin
a vertical plane, and a pad (56) is nounted on a distal end-side and a
spring (57) is nmounted on the side of the pivot (55) of a rear face of the
arm nmenber g51), an 20 inpact when the first reflecting nmenber ( ) is

subj ected t 0" AW extrerifl SF 6P EEF 99 Labddr bet i R SASEFR deforifetion of
the spring gS%%. B Furthernore, in the exggyye illustrated in Figure
42, due to BetUHTgEr AEMBRTI n° Wl SR s CHept ed seld Hnid 18Fonigat €6 gr Gove 78
(53) having a certain depth Gis provided on a surface of an arm nenber
(51) and a fr\??%ﬁdlrf@HWec%ﬁﬁg&hﬁl}%& o5y F s erEtded fEntaAtBot EE f ddd of the
groove (53) with a surface of the firstreflecting nenber (5) exposed, the
first reflettimy Bomeer® 552 cHn! B Pr ETEN T F r'Sh'BEAGY df YISy st ruck
by a rod-like object A such as a tkp of an unbrel]la. [0135] Second

Enbodi neht (91337 As ifiouserat Bd G rf FirG§PEs 488 and 44 ° &3¢ Ri f*d el evat or
according to an enbqdi nent of the present invention is _a 10 center-open
type eIevat%ﬁdﬁ%ﬁﬂ@ﬁdpﬁg@éﬁTﬁﬁ? 6F PEPVERhHRY i Yht-*Car “8O6F ST "HHPSE3) t hat
open/close an entrance, wherein a rail (1) is fixed to a frane (81) above
the entrance’’ did™hEER"EafaFHSs (2) and (3) are respectively suspended
fromthe rail (;? Qé hangers (21) and (31) and guided so as to reciprocate
15 in a horizont™dl Tdr 8&EFBHE byl lgiiitdéteHoss (oByreadd (39} Whith are
protrudingly provided at |ower end portions of the doors and which are fit
into a thresHOI'd¥E83) 8o as'tigbé@ SPrdabf e constituted by an elastic

16 material is mounted to a rear face of an arm member (51), an
impact when the first reflecting member {5) is subjected to an
external force ¥ is absorbed by an elastic deformation of the
arm member (51) and impact absorption by the pad (54).

[0134] In addition, in the example illustrated in Figure 41,

15 due to a configuration in which an arm membker (51) is
pivetally supported by & pivot (55) so as to be rotationally
movable within a vertical plane, and a pad (56) is mounted on
a distal end-side and a spring (57) is mounted on the side of
the pivot (55) of a rear face of the arm member (51}, an

20 impact when the first reflecting member (5) is subjected to an
external force F is absorbed by an elastic deformation of the
spring (57).

Furthermore, in the example illustrated in Figure 42, due

to a conflguration in which a depressed and elongated groove



In addition, a control unit (100) that controls opening/closing operations
of both car doors (2) and (3) is 20installed on the frane (81). [0136] As

ilustrated in Figure 43, at a position on z vertical line (103) vertically
extending froman abutting position wherg the pair of left and right car
doors (2) and (3) abut each other in a fuIIy cl osed state, a light- '79

emtting/light-receiving unit (4) is disposed facing vertically dowward on
the frame (81) and a reflecting nenber (50) is disposed facing vertically
upward on the threshold (82). In the present enbodi nent, the

light-emttin ht - receiving unit ) is fixed to the frame (81) via a
transom (811>’ 8 1L Rorebyer er?érhn{)’uﬁfeﬁf%‘flﬁeéjs FnowArEh* thett an
lightemttin i ght -receiving un 4) faces, vertically downward and the
reflecting %8 kﬁgkf%O)g éc%%gv%r¢?‘ IFﬁfﬁﬁthHJ£F§mf6 Assum P49 ude a
mounted state h vrn aslig incline wth respect to the vertical |ine
(103) depentt riy mcéﬁ??g%rdfrbﬁﬁﬁpvfhégrldﬁ?an%ﬁPFﬁéfFlﬁﬁttFecelV|ng
unit (4) (a{rangenent of the light emtter and t %Q receiver, and the
like), a vart ]§Hté°fﬁgﬁh§P%IT%F?Hn s EUPREEYS ?ﬁ%f@Fé r95{ 1) hd t he car
doors (2) and (3), and the like. [0137]The light-emtting/light-receiving
uni t (4)7 i MtSYrH 1571 REr ude P e Give eﬁP?t%ﬁJWQKQlT%§Lﬂé ot put B Feam of

| aser |ight. (§ erelnafter referred to as an optical beam) B and a |ight
recei ver that®i's ¥o ddtett? atti'héidént iBpet cait DB Mdam B, and is support ed
by a stay (4;? f|xed lo the transom (811) as illustrated in Figures 45 and

Second Embodiment
As illustrated in Figures 43 and 44, a third elevator
according to an embodiment of the present invention is a
10 center-cpen type elevator including a pair of left and right
car doors {2) and (3] that open/close an entrance, wherein a
rail (1} is fixed to a frame (81) above the entrance, and both
car doors (2} and (3) are respectively suspended from the rail
(1) by hangers {21) and (31) and guided so as to reciprocate
15 in & horizontal direction by guide shoes (22) and (32) which
are protrudingly provided at lower end porticns of the doors
and which are f£it into a threshold (82) so as to be slidable.
In addition, a control unit (100) that controls
opening/closing operations of both car doors (2) and (3) is
20 installed on the frame (81}).
[0136] As i1llustrated in Figure 43, at a position on a
vertical line (103) vertically extending from an abutting
position where the pair of left and right car doors (2) and

{3) abut each other in a fully closed state, a light-



Mor eover, for exanple, a red sem conductor |aser is used as the |ight
emtter of the light-emtting/light-receiving unit (4) so as to forma spot
having a dianmeter of 1 to 2 mm 80 The |light receiver of the
light-emtting/light-receiving unit (4) Qutputs a |ight detection signa
when an anount of light received froman'incident optical beam exceeds a
predeterm ned threshold. In contrast, when the amount of |ight received
fromb5 an incident optical beamfalls under the predeterm ned threshold, a
foreign object detection signal is outputted. [0138]As illustrated in
Figures 47 and 48, the reflecting nenber (50 provi ded on an
|ngtallat|oﬁm{%%vew?i@ﬁf ﬁﬁ?%hV‘ggd¥§boéég b%l%ﬁﬁFﬁ&dtﬁ?eé%%ld (82) and

whi ch ext ends 1(¥g3t ontally along the threshold (82), and has a
reflectlng §urtd PYRERT d?%tﬁﬁejéﬁPFcé¥]beﬁﬁ%B 68?9?%%} Y SfREEd
Mor eover, Ilustrated in Figures 48 and 49, a through-hole (821) through

whi ch t he o f cdﬁ’géﬁﬁP%P%agﬁ 4 Ye&tYERE R afP i Tl GRS R ¥BHHRIE on t he
t hreshol d (ﬁ%} n addition, the 15 installation table (104) is fixed to
the threshol & (82} (hst HH%%&@&rﬁWEB?”WPﬁr3Q1Ey]dﬂébo%@¥kf&qﬁ¥ “éftacting
menber (,50) below the threshold, since the presence of the reflecting
menber (50) 5 1%EEY Frkel {1t o bd Ik6ei tedthby araiser(f 1V aRdal ¢ st ET e

(811).

Moreover, the mounted states in which the light-
emitting/light-receiving unit (4} faces vertically downward
and the reflecting member (50) faces vertically upward are

10 assumed to include a mounted state having a slight incline
with respect to the vertical line {103} depending on a
configuration of the light-emitting/light-receiving unit (4}
{arrangement of the light emitter and the light receiver, and
the like), a variance in installation postures of the frame

15 {81} and the car doors (2) and {(3), and the like.

[0137] The light-emitting/light-receiving unit (4)
integrally includes a light emitter that is to output a bean
of laser light (hereinafter referred to as an optical beam) B
and a light receiver that is to detect an incident optical

20 beam B, and is supported by a stay {41) fixed to the transom
(811) as illustrated in Figures 45 and 46.

Moreover, for example, a red semiconductor laser is used
as the light emitter of the light-emitting/light-receiving

unit (4} so as to form a spol having a diameter ¢f 1 to 2 wmm,



20 prevented, In addition, a reflect g surface of theoct ing nmenber (50) is

less likely to become stained. [0140]As illustrated in Figure 51, on both
car doors (2) and (3), a pair of depressed portions (2b) and (3b) extending
al ong the vertical line (103) are fornmed,on end faces in a 81 closing

direction (2a) and (3a) that are to abut each other in a fully closed
state. Accordingly, when both car doors (2) and (3) are in a fully cl osed
state, a pathway (105) through which the optical beam B passes is to be
formed. 5[0141]Alternatively, as illustrated in Figure 52, a pair of

tched por extendln al ong. the vertlcal line (103) may
Bg ?o?neg oth Eﬁ‘%ﬁdrfégégg g%. §Fﬁ8 af?%kﬁ%ﬁﬂ%lcﬁai 5ﬁ8¢{9ﬁ¥36¥kﬁoth car
d 2) a nd th at h 105) through which the optical beam B
pggng(rr;y % 1%}?%%%%8 ﬁg;‘gl%heya 1& LG hb%%d“wr FRoAECOERE) Cand 4dc) .
[0142] As illustrated in Figure 47, a cleaning mechanism (7) for cleaning a

surface of f?FO%%Wﬁ36?Wn@“nﬁ%b%¥”f56?tl%aﬂl%ﬁﬁ%éﬁ*ﬁﬁdfhé PR EsHOIE 'e82) and

ri ght-sjde door (3 The cl eani ng nechani sm | i ncl udes a cl eanin
Eggl ?71) tLhres oid In L ntrast, when 1#% amount of 1qht received from g

5 an incident optical beam falls under the predetermined
threshold, a foreign object detection signal is outputted.
[0138] As illustrated in Figures 47 and 48, the reflecting
member (50} is provided on an installation table (104) which
is disposed below the threshold (82) and which extends

10 horizontally along the threshold (82), and has a reflecting
surface that reflects the optical beam B vertically upward.
Moreover, as illustrated in Figures 48 and 49, a through-hole
(821) through which the coptical beam B passes in a vertical
direction is formed on the threshold (82). In addition, the

15 installation table (104) is fixed to the threshold (82) (not
illustrated).

[0139] By disposing the reflecting member (50) below the
thresheld, since the presence of the refleciing member (50) is
less likely to be noticed by & user, vandalism can be

26 prevented. In addition, a reflecting surface of the reflecting
member (50) is less likely to become stained.
(0140 As illustrated in Figure 51, on both car doors (2}
and (3}, a pair of depressed portions (2b) and (3b) extending

along the vertical line (103) are formed on end faces in a



15 constituted by a brush, a spring nmenber (72), and a pressing unit (73).
Specifically, a pair of supporting nenbers (75) and (75) are nounted on the
installation table (104) fixed to the threshold (82), and a rod-Ilike nenber
(74) extending al ong an opening/closing direction of the right-side car
door (3) is 20 slidably supported by the )air of supportinci nmenbers (75)
and (75). In addition, the cleaning tool (71) is nounted facing
downward on the rod-Iike nenber (74). Accordingly, the cleaning tool (71)
is arranged so as to be capable of sliding 82 along the surface of the

reflectin mber (50) to clean the surface of the refl ecting menber (50).
e b af T a0 (e Oobs Cha It RGeS DA B fides ng

Furt her nor el
upward on thefrod-likg genbe[ (74). 5%914? Ch? end of the spring menber
(72) is fixdd 't e Rt aFtati oA table ' 204)" ERdPahdt Fer T of 2 h8™Spri ng
menber (72) gs connected to aﬂ{yght-ﬁide end of the rod-like nenber (74) so
as to springZbiHEE the®cFBany ng 001 5CHEF i & B BEeni WG di FRERFEh "BF the
ri ght-side car dqgr 23%3,Therefoye,,in_a 10 state where the right-side car
door (3) is“opewtit FRANT P 1601 1671y P& tOWé -arranged at a position to
the right of tPe refl%qﬁing_nenber (50),. [0144]1n the present enbodinent,
the gui db shoE' (132) J4ftEREAFFYhtYsidde ‘cdr3d68Fe¢ 3) i AgEd as & e r essi ng
unit (73).
( ) of notched portions (Zc) and (3c¢) extending along the vertical
line (103) may be formed on the end faces in a closing
direction (Za) and (3a) of both car doors (2) and {3} and the
pathway ({(105) through which the optical beam B passes may be
10 formed by the pair of notched portions {2c) and {3c).
(01427 As illustrated in Figure 47, a cleaning mechanism
{7) for cleaning a surface of the reflecting member (50) is
disposed on the thresheld (82) and the righit-side car door (3).
The c¢leaning mechanism (7) includes a cleaning tool (71)
15 constituted by a brush, a spring member (72}, and a pressing
unit (73). Specifically, a pair of supporting members (75) and
{75) are mounted on the installation table (104) fixed to the
threshold (82), and a rod-like member (74} extending along an
opening/closing direction of the right-side car door (3) is
20 slidably supported by the pair of supporting members (75) and
{715y .
In addition, the cleaning tool (71) is mounted facing

downward on the rod-like member (74). Accordingly, the

cleaning tool (71) is arranged so as to be capable of sliding



15 The gui de shoe (32) presses the armportion (76) against the spring bias
during closing of the right-side car door (3) froman alnost-telly cl osed
state (Figure 47) to a fully closed state (Figure 50). Accordingly, as
illustrated in Figure 48, the cleaning topl (71) noves fromthe right to
the left of the 20 reflecting menber (50) and cleans the surface of the
reflecting nmenber (50). Subsequently, as the right-side car door (3)
opens, the cleaning tool LAU is noved fromthe left to the right of the
reflecting nmenber (50) by the spring bias of the spring menber 83 (72) and
once again c|eans the surface_of the reflectl (50)..1n other

wor ds, the §ﬁ??%dé“bF”¥ﬁé°?e??éﬂFiH& ﬁ@ﬁﬁé?q(%%T“V% dpéaEBdLb?d?Hél tl eani ng
t ool (71) every tine the right-side car door (3) opens or closes.
Accordlnglyfu¥ﬁé‘%(§hﬁpﬁcéeg}e?hﬁ“¥§Fpgﬁflﬁ@ohenber (50) is constantly

mai ntained as a favorable reflecting surface. [0145 Moreover, in the

cl eani ng nechan|§hﬂ€7¥“ﬁé§cr?%eﬂ‘éﬁ%ﬁ@‘afﬁepe}bﬁﬁ % odF P?T}iﬁﬁ¢qﬁ¥
spring-biased in a closing direction of the right- S|de car door (3) by the
spring 10 mBhDer g7 IPeiPa Plﬁ‘i“%f%é’s’bmf“‘héoéréblﬁ? ﬁ‘bwtbﬁd”l {(71) is to be
arranged_on the left side of the reflecti ng menber By having the
gui de shbe (3543 presé”Fh@“Qrﬂ{pbﬁﬁ|?ﬂ¥%?ﬁ6? QB%Fnéfzkhﬁ"§ﬁﬁ?ﬁg18|b%Ldur|ng
openi ng of the rlght si de car door the cleaning tool (71) noves from
the left to therigier ofabhe 159 eﬂf@cﬁilﬁbll%ﬁﬁéjr ‘(@é "CafBl’ ol e drE e
surface of the reflecting nenber (50). Subsequently, as the right-side car
door (3) cl b5es 5”%H@“@Pégﬁ?h§3ﬁdeqP?IFlﬁ§ RV e £ nﬂ?ﬁel%F%HFHW%“the | ef t
of the reflecting nmenber (50) by the Spring bias of the spring nenber (72)
and once agéww A% dns teharring-bilas the cledning tool (71} in an opening

direction of the right~side car door (3). Therefore, in a
10 state where the right-side car door (3} is open, the cleaning
tool {71) is to be arranged at a position to the right of the
reflecting member (50).
[0144] In the present embodiment, the guide shoe (32} of
the right-side car door {3) is used as the pressing unit (73).
15 The guide shoe {32) presses the arm portion {76} against the
spring bias during closing of the right-side car door (3) from
an almost-fully closed state {(Figure 47) to a fully closed
state (Figure 50). Accordingly, as illustrated in Figure 48,
the cleaning tool (71) moves from the right to the left of the
20 retflecting member (5H0) and cleans the surface cf the
raeflecting member (50).
Subsequently, as the right-side car dcor (3} opens, the
cleaning tool (71) is moved from the left to the right of the

reflecting member (50) by the spring bias of the spring membex



20s u r face of the refiect ¢ nenber (50). 101461Furthernore, as
illustrated in Figure 53, foreign object penetration preventing nenbers
(91) and (92) that fill up gaps fornmed between the end faces in a closing
direction (2a) and (3a) of both car doon% (2) and (3) and the threshold
(82) are nounted at | ower end portions of both car doors (2) and (3). As
illustrated in Figures 54(a) and 54(b), protruding portions (91a) and (92a)
are formed on the foreign object penetration preventing nenbers (91) and
(92). In a nounted 5 state on the foreign object penetration preventing
menbers (91)_and (92), the_protruding portions (91a) and (92a) protrude
downwar d frofst A GREE BRI POTIIGHS T8F BBE R car dddes Ted)eanthq 3) as
illustrated in Figure 55, and |lower end portions of the protruding portions
(91a) and (‘O¥H)e7arehouskl LB vargF oove® (BI)26F PhethhregsHadi¢82) so as
to be reciprocatabl e as iI]ustragedhin Figure 53. [0147]1In the third
el evat or dederited “Qbove, CHuRHY "1 68Englot bet HCdr (ddor§veDy Witk (3), the
optical beam B outputted fromthe |ight-emtting/light-receiving unit (4)
15 enters ahtf iS-Férpédtede by tHe Pef PEEEF ngt reiiér - ( 50 Uit 4 Iief FBEt ed
optical beam B returns to the light-emtting/lightreceiving unit (4) unless
a forei gh objelctocexifsthei fehl gatiidofiethar optt cal® eam-gntly maintained
as a favcorable reflecting surface.
[0145)] Moreover, in the cleaning mechanism (7) described
above, the cleaning tool (71} may be spring-biased in a
closing direction c¢f the right-side car door (3} by the spring
10 member {72). In this case, the cleaning tool {71} is to be
arranged on the left side of the reflecting member (50}. By
having the guide shoe (32) press the arm porticn (76) against
the spring bias during opening of the right-side car door (3},
the cleaning tool (71) moves from the left to the right of the
15 reflecting member (50) and cleans the surface c¢f the
reflecting member (50). Subseguently, as the right-side car
door (3) closes, the cleaning tool (71) is moved from the
right to the left of the reflecting member (50) by the spring
bias of the spring member (72) and once again cleans the
20 surface of the rveiflecting member (H0).
101461 Furthermore, as illustrated in Figure 53, foreign
object penetration preventing members {91) and (92) that filil

up gaps formed between the end faces in a closing direction

{Za}) and (3a) of both car doors {2) and (3) and the threshold



The light-emtting/light-receiving unit (4) does not 20 generate a foreign
obj ect detection signal if an optical beamis being detected. In addition,
the control unit (100) continues a closing operation of both car doors (2)
and (3) unless a foreign object detectiqg signal is generated by the
light-emtting/light-receiving unit (4) during closing of both 85 car
doors (2) and (3). [0148]In contrast, when detection of an optical beamis
cinterrupted, the light-emtting/light-receiving unit (4) generates a
foreign object detection signal. Specifically, if 5 a string Sis present
across the rance, when both car doors (2) and reach fully closed
state as iI?E%%FHF%EOVHL??Q%}éhggﬂbﬁ”§7?oghz%%ifﬁgﬁ%ﬁgaﬁﬁﬁdgﬁﬁFie romthe

lightemtting/ljght-receiving unit (4) is blocked by the string S and

det ecti on o?l?hggapt%%a%i%ﬁﬁﬁ%QEﬁdtﬁé %?%%T?%gﬁﬂﬁgn§¥?ig%“y'1ém% SRR
unit (4) is_ interrupted, As a result, a foreign qgbject detectjon signal is
to be gener&tedons (9?a)Tﬂ%df5%5ﬂgﬁr8bf8b?e é%éégF%ﬁo§FQﬁﬁlO%EﬁéTated by
the light-emtting/light-recejving unit §4% is ou%Putted to the control
uni t (100). T rESpoiisB Ehetet’s! "tTHECont Fol it ' 918 100) F SPers&8 both car

doors (%2 and (3) fr?n1a cl osing . , ,
{ state 'on the foreign odbject penetration preventing members

(91} and (92), the protruding portions (%la) and (92a)
protrude downward from the lower end portions of bhoth car
doors (2) and {(3) as illustrated in Figure 55, and lower end
portions of the protruding portions {9la} and (%2a) are housed

10 in a groove (83) of the threshold (82) so as to be
reciprocatable as illustrated in Figure 53.

(014717 In the third elevator described above, during
closing of both car doors {(2) and (3}, the optical beam B
outputted from the light-emitting/light-receiving unit {4)

15 enters and is reflected by the reflecting member (50} and a
reflected optical beam B returns to the lighi-emitiing/light-
receiving unit (4) unless a foreign object exists in a path of
the optical beam B.

The light-emitting/light-receiving unit (4) does not

20 generate a foreign object detection signal if an optical beam
is being detected. In addition, the control unit (100}
continues a closing operation of both car doors (2} and (3)
unless a foreign obhject detection signal 1s generated by the

light-emitting/light-receiving unit {4) during closing of both



operation to an opening operation. [0149]In addition, in the third el evator
descri bed above, since the light-emtting/light-receiving unit (4) is
supported by the frame (81), the influence of a vibration, an inpact 20
nmade on the elevnfor car, or the like caused dii ri.nq opening or closing
of both car doors (2) and (3) or, nore specifically, a variance in an
anmount of |ight received of the incident optical beam B, a displacenent of
an irradiation position of the optical beam B, or the |ike can be avoi ded.
As a result, 86 foreign object detection accuracy can be enhanced. In a
simlar manner, since_the reflecting nenber (50) is supported by the
threshol d (82 ,99H¢€ i'At | tehcE’'of a vibration, an inpact nmade on the

el evator ca or. the |ike caused durig%fopenin 5 cl gsing of both car

: c ALSE , )€ g or 0s1 ng 0L
doors (2) ah&“ﬁ@) can"b&°avb? ded. "I FPLEGTEliF t Hertord OPh AL PRI di %l evat or
descri bed apove, since forejgn object penetration preventing nenbers (91)
and (92) ar® fountedt ot the YOUer end 1 psf t 1 OHs 1SSt A9 car+ dodt’s (2) and
(3), penetration of the string S into gaps forned 10 between the end faces
in a closi ngfFHTECE 6n™ 022 TantPIEsh) 96F bt Hetddor SR faRal¢3) ahd the
threshold (82) can be prevented by the foreign object penetration
preventi‘hg detders °( 91) PEHEI9ZF T OFRet BE of & T HE  stPPRGP St fft: 9904 s
foreign object can be reliably detected during closing of both car
(2} and (3) reach a fully closed state as illistrated in
Figure 56 or 957, an optical beam outputted from the light-
emitting/light-receiving unit (4) is blocked by the string 8
and detection of the optical beam by the light-emitting/light-
10 receiving unit (4) is interrupted. As a result, a foreign
object detection signal is to be generated.
The foreign obiect detection signal generated by the
light-emitting/light-receiving unit (4} is outputted to the
contrcel unit (100). In response thereto, the control unit
15 (100) reverses both car doors {(2) and (3) from a closing
operation to an opening operation.
(01493 In addition, in the third elevator described above,
since the light-emitting/light-receiving unit {4) is supported
by the frame {(81l), the influence cf a vibration, an impact
20 made on the elevator car, or the like caused during opening or
closing of both car doors (2) and (3) or, more specifically, a
variance in an amount of light received of the incident
optical beam B, a displacement of an irradiation position of

the optical beam B, or the like can be avolided. As a result,



15doors (2) and (3). [0151]In the third el evator descri bed above, the
optical beamB is favorably outputted fromthe
light-emtting/lightreceiving unit (4) only dur.ing closing of both car
doors (2) and (3) froman alnost-fully g$osed state to a fully closed 20
state. This is because a person ca.n be prevented from peeking into the
light-emtting/light-receiving unit (4) during output of the optical beam
B. [0152]Figure 58 illustrates a control procedure of the control unit
(100) based on output of the light- 87 emtting/light-receiving unit (4).
First, in step 321, em ssion of the optical beam B by the
Iight-en1tt??é%ﬁ%“gﬁ?ﬁ@%%i@@?ﬁfﬁhﬁ“taEﬁyr?%y§ﬁ§béﬁH€&Pa8ﬁﬁdinlé flext step
522, the control unit (100) stands by at door opening conpletion (fully 5
open st at €)% "Ne®tt, "PRN&f ep® 5% tPﬁer@éﬁ??%ﬂ“ﬁuﬁﬁﬂbeélgéy)dé%e%%ﬁﬁﬂ§'aﬂhether
or not a door opening open period has expired. If not, the control unit
(100) returhs He $hepskod aﬁ‘b@ st &RAs 1By atHost: SpErPRgt toiml @t iigwact

[ 0153] When t he door openi ng open period has expired and a 10 determ nation
of YES has Weébh fadbei ALSTePB328 L t RE Ebht 1H1e WHive 100y ¥ cuedddiot 67st ep
S24 to determ ne whether or not the current situation corresponds to a case
wher e r everSedo6r CopeaFhgdpératiFond) have berrarepéat Bl @€ Pr edet er mi ned
number of times N due to a generation of a foreign object detection 15
signal or td'@%ase WHEFBEE tfoor dpénrn§hst AniBif iser P6d haReT etlthed a
predeterm ned period of tinme T. In other words, a determnation is nade as
t o whet her D &fottcaedsdr o] U4 mGreperat Pon BTV aid igaredbsts hasl beed

conpl et ed. (92} are mounted to the lower end portiocns of both car doors

(2) and (3), penetration of the string S into gaps formed

10 hetween the end faces in a closing direction (2a) and (3a) of
both car doors (2} and {3} and the thresheld (82) can be
prevented by the foreign object penetration preventing menbers
(21) and (92). Therefore, the string S that is a foreign
object can bhe reliably detected during closing of both car

15 doors (2) and (3).
[0151] In the third elevator described above, the optical
beam B is favorably cutputted from the light-emitting/light-
receiving unit {(4) only during closing of both car doors (2)
and {(3) from an almost-fully closed state te a fully closed

20 state. This is because a person can be prevented from peeking
into the light-emitting/light-receiving unit (4) during output
of the optical beam B.
[0152] Figure 58 illustrates a control procedure of the

control unit (100} based on output of the light-



[0154] When a determnation of YES is made at this point, 20highly Iikely
that the door closing operation of the or door cannot be conpleted due to a
ci rcunstance other than a string-like foreign object being present across
the entrance. Therefore, the control ungﬁ (100) nakes a transition to step
S25 to issue a warning to persons to nove away fromthe car 88 doors (2)
and (3) using a voice guidance systemin the elevator car or a display

gui dance systemin the elevator car or the | anding. Subsequently, the
reverse door opening operation is disabled and a door closing operation at
low 5 speed is forcibly executed whil e sounding a buzzer or the |ike
regardl ess %WlRMﬁﬂgﬁéﬁggF“Fﬁﬁe%f“ﬁ&réP@H ob) ectidétect? oit & grtdl i s
generated. The soundi ng of the buzzer or the like at this point is for
announcing‘Fﬁ@*@%@bﬁfigﬁeoﬁp%%ﬁﬁlf@ﬁé@dBd%brtQﬂ(iﬁgﬁé”SBéF%i%&(}%%hq“s obvi ous
that this announcenment may 10 alternatively be nmade before executing the
forced door*IGSiHg BBéFa%?bhFSF@TQSPR@%tﬁmﬁhﬂﬂh@ fPREtexe¥UtTON 6f't he door

closing operation, in step 51, detection of a foreign object is perforned
at the |ightdmlt PRGFI - rdceicvi Ry fﬁ’ﬁi‘"tk?OTAtQW*Wi@ngOIBBJr?ﬁ%Or\/\Hé’hﬂéY
foreign object detection signal is not generated during the execution of

t he door® cl¥&Thg tepér at iNGikfandas Hel et M natiCofCBFrNO #5: neld@” 't he contr ol
unit (100) nakes a transition to step S52 where, after door closing is
conpl et e, &GE @ S&5dE0r opering cbpér aPPorei¥ iévabPed Bntttthe&oundi ng

explred. If not, the control unit (100) returns to step $22
and stands by at door opening completion.
[0153] When the door opening open period has expired and a
16 determination of YES has bheen made in step 823, the contrel
unit {100) proceeds to step 524 to determine whether or net
the current situation corresponds to a case where reverse door
opening coperations have been repeated a predetermined number
of times N due to a generation of a foreign obiject detection
15 signal or to a case where a door opening stand-by period has
reached a predetermined period of time T. In other words, a
determination is made as to whether or not a decor closing
operation of the car door has bheen completed.
[C154] When a determination of YES is made at this point,
20 it is highly likely that the door closing operation of the car
door cannot be completed due to a circumstance other than a
string-like foreign object being present across the entrance.
Therefore, the control unit {100) makes a transition to step

325 to issue a warning to persons to move away from the car



20 of the buzzer or the like is termnated to restart. a normal control
operation. Subsequently, the procedure is concluded. [0 6]1n contrast, when
a foreign object detection signal is generated during the execution of the
door closing operation and a determ natign of YES is nmade in step S51, the
89 control unit (100) makes a transition to step 353 where, after door
closing is conplete, an announcenent to the effect that a run of the

el evator car is to be started is made using a voice gui dance systemin the
el evator car or a display guidance 5 systemin the elevator car or the

| andi ng. V%gn t he, start gf the. run is.to be gnnounced by.voj.ce, the vol une

may be incr83%ed iH &5fpari son b  NE Vi €8 (EEd 187 “Fhe WaFh ng made in
step 325, AmeQP st%}e of thg.elevat%r %ar‘is n%gntai@gq dgginglghg 10
announcenent 9" tHe §tarf df “HUH Bf FHEEFBvRL D tar. *8hbgeqiRnt! @5 n step
554, a detergi_%gi%p Lg made as tqq_ gtq%[ or, n%%“a dgor open button in the
el evator caP’ or'@ 1%&HdlHg cAINHIFPORY on" K S5 FFodF ChEred tie el evat or
car is stop eg aafrpeen gsheqi,15 q1g7 Vh@g t he doorwgﬁen button in the
el evat or caror (1aﬁ5iﬁ85%%}? BUtt 6n“ARS bed PusHEd 2and" a® det ¥ ni nat i on
of YESis nadej;n:step"554, thg\%ontrgL_unit Q%O%% ngkeg a transition to
step 557 whefe® aft df*Su8pendi Hy ém ¢516R P T Yot PEaFEbedim B:C d ‘dor
openi ng opetggio IS pgrforqed; Apcondingly .a 2 JfQﬁeign obj ect that had
got caught Uu® 't 4°d8or “BF 08 ng ‘op&iati O™t o7tiBINy PefFoF ettt e '$tép 325
can now be renoved. S bsequn;lé,,the gontl | unit ﬁloq% returns to step
S22 via step® SPIHAGEET and¥ By YAt 807 opEnitig Z€6nBF et ton: {0 TS8P S
contrast thereto, when the door open button in _ )
point is for announcing the execution cof the forced door
clesing operation. It is obvious that this announcement may
10  alternatively be made before executing the forced door closing
operation.
(0155] Next, during the execution of the decor closing
operaticn, in step 51, detection of a foreign object is
performed at the light-emitting/light-receiving unit. AL this
15 pecint, when a foreign cobject detection signal is nolt generated
during the execution of the door clesing operation and a
determination of NO is made, the control unit (100) makes a
transition to step 552 where, after door clesing is complete,
a reverse door opening operation is enabled and the sounding
20 of the buzzer or the like 1s terminated to restart a normal
control operation. Subseguently, the procedure is concluded,
[0156] In contrast, when a foreign object detection signal

is generated during the execution of the door closing

operation and a determination of YES 1is made in step $51, the



90 the elevator car or the landing call button has not been pushed and a
determ nation of NOis nmade in step S54, the control unit (100) nmakes a
transition to step S55 to broadcast that a run of the elevator car is to be
started using a voice 5 guidance systemin the elevator car while

mai ntai ning the stop states of the elevator car and the car doors. After
the end of the broadcast, a determnation is nmade as to whether or not a
predeterm ned period of time has | apsed. [0159] When a predeterm ned peri od
of tinme has |apsed after 10 the end of the broadcast and a determ nation of
YES i s magenitnostepl 8561 0Q hendorit reolt uamisti tiro0)onwked &-r ARSKei oAfterst ep
556 to restart a normal control operation. Subsequently, the procedure is
concl udeddo@n thesotdhers hamd;laitren :n predetreemendgd tpethededfetbnmehdd has
not | apsed after the end of the broadcast and a determi nation of NO is nade
in step Ssbp thetcondrobatum tcr100) ety nsaracst ép 853et osmyntaivnistop
states of the elevator car and the car doors. [0160]In this manner, even
when a dognichoséngyopaf atn oth2Cofvddre carr deors displaycyblyagxecuted in
step S25, since the execution of the door closing operation is announced in

step 325 apdcthe;stand Ofedddin Qfr the ©levalorngar Wseanbpungedrinsstep
S53, an occurrence of an accident attributable to the forcible execution of
the door ¢hesing ppef@thONLCaN N B Rlice, the volume may be
increased in comparison to the voice used for the warning made
in step S25.
A stop state of the elevator car is maintained during the

10 announcement of the start of run of the elevalor car.
Subsequently, in step $54, & determination is made as to
whether or not a door open button in the elevator car or a
landing call button on a stop floor where the elevator car is
stopped has been pushed.

15 (01573 When the door open button in the elevator car or a
landing call button has been pushed and a determination of YES
is made in step $54, the control unit (100) makes a transition
to step 557 where, after suspending emission of the optical
beam B, a door opening operation is performed. Accordingly, a

26 foreign object that had got caught due to a door closing
operation forcibly performed in step $2% can now be removed.
Subsequently, the control unit (100) returns to step 522 via
step $21 and stands by at door opening completion.

[0158) In contrast thereto, when the door open button in



prevented. [0161] Wen a determination of NOis made in step 524, a door
closing operation is perforned at normal speed (high speed) in step 526 and
a determnation is made in step 527 as 5 to whether or not the gate switch
(101) has been turned on. Wen a deternlgation of NOis nmade in step 527,
the control unit (100) returns to step 526. Wien a determination of YES is
made in step 327, the control unit (100) nmakes a transition to step 528 to
start enission of the optical beam B by the light- 10
emtting/light-receiving unit (4), and perforns detection of a foreign
object by the light-emttin llhg$t-r ceiving unit gﬂ in ste 529.

[0162] When FE®i %hﬂ@?anfﬁé éﬁn 289t fat a'F'dr éﬁso%?% “det ection

si gnal has been eneratgdg&3|nce it extra ol ated tha% a foreign

obj ect of s%ﬁ% ﬁﬁl(ﬁo cakgled oy §?rwﬂg ?Hﬁi(ﬁﬁﬁadeES %eiéV%vator car

and a Iandln )i _exi in the entrance of the el eyator car,
cont r ol unif 1 éfégkﬁﬁﬂg¥1|oﬁfﬁaﬁé&%ﬁ“ 530 6Pstgpend Qﬁﬁ%ﬁﬁdﬁﬁ of
t he opti bal bean1B mai ntai ning a stop state of the 20 el evator car

and t hen exb%%&é%raﬁr86eP§% %Bﬁ?ﬂﬁﬁéﬁﬁﬁg 6p%?§¥16ﬁ§ub§ quehtd & “tH&Scont r o
unit (100) returns to step 322 via step 521 and stands by at dqor opening
conpl et ibn. QTE¥%§?CﬁYPhémo%%é%“h&ﬂ&va En“t 1% 'def@rii-fed T St%fteP9 t hat

a foreign ob{ ect detectlop si gnal has not been generated
ates of the elevator car and the car Jdoors. After the end of

the brecadcast, a determination 1s made as to whether or not a
predetermined period of time has lapsed.
[0159] When a predetermined period of time has lapsed after
160 the end of the broadcast and a determination of YES is made in
step 555, the control unit (100) makes a transition to step
556 to restart a normal control operation. Subsequently, the
procedure 1s concluded.
On the other hand, when a predetermined period of time
15 has not lapsed after the end of the broadcast and a
determination of NO is made in step $55, the control unit
(100) returns to step S$53 to maintain stop states of the
elevator car and the car doors,.
[0160] In this manner, even when a door c¢losing operation
20 of the car doors is forcibly executed in step 3525, since the
execution of the door closing cperation is anncunced in step
325 and the start of a run of the elevator car is announced in
step S53, an occurrence of an accident attributable Lo the

forcible execution of the door closing operation can now be



92 the control unit (100) nmakes a transition to step 331 to clear the
nunber of reverse door openi ng operations and subsequently suspends

em ssion of the optical beam The series of procedures is then concl uded.

5[ 0164] According to the procedures descn%bed above, an abnornma

ci rcunst ance can be avoi ded where a forei'gn object detection signal is
generated and a car door remains open due to a foreign object other than a
string-like foreign object. [0165]As illustrated in Figures 59 and 60, a
fourth 10 el evator according to an enbodi nent of the present invention is a
center-open type elevator simlar to the third el evator descri bed above and
differs fromttietehi-rd el evator in a configuration of a reflecting nmenber
(50) and a configuration for cleaning a surface of the reflecting menber
(50). The 1Bonfi guraeronsdardinige tspecrfi Bal 1y wescirbedchbefoiv. Mor eover,
since other configurations are sinmlar to those of the third el evator,
descri pti ordttheresfingi e beliom titeder fO1B8] 141 t9eTpleseptd effbicdi ment, as
illustrated in Figure 61, the reflecting nenber (50) is provided on a

hori zont al HRP0 ‘portEpNSHf Ets kapede arm aterer! 5( Bejlept ot 1t igl’y apr ovi ded
on a lower end face of a light-side car door (3) and includes a reflecting
sur f ace % hato réfdtaetrsoantoptlicalyaseany Bt vier t4Lal Iy supfan dtvimseq |daust rat ed
in Figure 62, the horizontal armportion of the arm nmenber (51) is housed
so as to bdihen a determination of NO is made in step $27, the control

unit (100} returns to step $26. When a determination of YES is
made in step 527, the control unit (100) makes a transition to
step 528 to start emission of the optical beam B by the light~

16 emitting/light-receiving unit (4), and performs detection of a
foreign object by the light-emitting/light-receiving unit (4)
in step 529.
[01l62] When it is determined in step 3529 that a foreign
object detection signal has been generated, since it is

15 extrapolated that a foreign object of some kind {(for example,
a string that straddles the elevator car and a landing floorn)
exists in the entrance of the elevator car, the control unit
(100) makes a transition to step 530 to suspend emission of
the optical beam B while maintaining a stop state of the

20 elevator car and then executes a reverse door opening
operation. Subseguently, the control unit {100) returns to
step $22 via step $21 and stands by at door opening completion.
[G1631 On the other hand, when it is determined in step 529

that a foreign object detection signal has nol been genevated,



93 reciprocatable inside a groove (83) of a threshold (82) into which a
gui de shoe (32) of the right-side car door (3) fits. In other words, the
reflecting nenber (50) is held inside the groove (83) of the threshold (82)
so as to be novable al ong 5the groove (83). (01671In addition, the
reflecting menber (50) extends to the si'de of a left-side car door (2) from
a position opposing a lower end face of the right-side car door (3), and
protrudes by a predeterm ned distance (for exanple, 8 M) froma 10
position of an end face in a closing direction of the right-side car door
(3). In other words, the,reflectin% menber (50) is disEosed facigg upwar d
at a | ower BHd POdiECilonbE tHE 'eid*face Frwidicsi i§ arfectibrq 3arasf the
right-side car door (3). Therefore, when both car doors (2) and (3) are in
a fully 15 Crogetrberapeé, reHer e €6t PRE" ehiste P50P s P be Hrranged
directly underneath a pathway (105) forned by the pair of depressed
portions (2H)SREAES( 8PY 5otk Het paicr °6f LAdt chEd: pof BF ofd” (¢ ) fand ( 3c)

descri bed above, [0168]1n addition, in the present enbodi nent, a cleaning
20 tool (I I§*EERsErEut ed By £ BrusRer s nounted | nside the groove (83) of
the threshold (82) as illustrated in dg e 62. Specifically, as illustrated
in Figure 681G%e cl é&rPrrgitdote (P PreceiiRed t& & &ibge ﬁé@‘éeofa‘i‘ he groove

(83) so that the cleaning tool (77) is separated froma bottom face of the
94 abnormal circumstance can be avolded where a foreign object

detection signal is generated and a car door remains open due
to & foreign obiject other than a string-like foreign object.
[0165)] As illustrated in Figures 59 and 60, a fourth

10 elevator according to an embodiment of the present invention
i3 a center-open type elevator similar to the third elevator
described above and differs from the third elevator in a
configuration of a reflecting member {50} and a configuration
for cleaning a surface of the reflecting member (50}. The

15 configurations will be specifically described below. Moreover,
since other configuraticns are similar to those of the thixzd
elevator, descriptions thereof will be omitted.
(0166] Tn the present embodiment, as illustrated in Figure
6l, the reflecting member {50) is provided on a horizontal arm

20 portion of an Le-shaped arm menber (H1) protrudingly provided
on a lower end face of a right-side car door (3) and includes
a reflecting surface that reflects an optical beam B
vertically upward. As illustrated in Figure 62, the horizontal

arm portion of the arm member {51} is hcoused so as to be



groove (83) and the brush faces downward. During closing of both car
doors (2) and (3) to a fully closed state and during opening fromthe fully
closed state as illustrated in Figure 64, the cleaning tool (77) cleans a 5
surface of the reflecting nenber (50) di, posed on the right-side car door
(3). Accordingly, the surface of the ref "ecting menmber (50) is constantly
mai ntai ned as a favorable reflecting surface. [0169]In the fourth el evator
descri bed above, since the 10 reflecting nmenber (50) protrudes fromthe
position of the end face in a closing direction of the right-side car door
(3) by a predeterm ned distance (for exa ut put of an optica
beam B fron??%@”VF@ﬁFbéﬁ1%??ﬁﬁ?ﬁiéﬁpoﬁécéggiﬁ&m&hﬁplﬁﬁ¥oﬂ§ star t'edoduri ng
closing of both car doors (2) and (3) 15 when a tip of the reflectlng
menber (50)WF€3be§Uéd@e?P?%aV”1|ﬁ%'6?93§1$H‘dﬁéﬁfﬁﬁFcﬁo?ﬁe Optiicdl beam B
passes. In addition, during closing of both car doors (2) and (3)
froman al nb3t2¥ a1 YOErbseth st o189t Py el bded 18t ated thie bptitcal  beam
B outputted fromthe light-emtting/light- 20 receiving unit (4) enters and
is reflected ¥ a HE ePF ebltF g Hrerve ? ) FhdPsa TFePPetPBYP bptd 419 beam B
returns to the light- enlttlnglllght-rece|V|ng unit (4) unless a foreign

obj ect ekls?%?|9¥QQvﬁaﬁﬁ bf the optlcal beam B. Therefore, a foreign object

detection signal is not generated EOl?O]In contrast thereto, if a
string Sisl! %‘%@ent aeér 6 §1ih%“eﬁﬁﬁaﬁ@é efhen? butH dar *dooPEt €29¢ diid (3) "
each a fully closed state as illustrated in Figure 56 or 57 in the same

manner as tﬁéfﬁﬁﬁ@doénﬁoﬂ?ﬁbﬁﬂfﬁé§éﬁlBéﬁlabéh Tofh dopPpehion opposing

a lower end face of the right-side car door (3), and protrudes
by a predetermined distance {(for example, 8 mm) from a

10 position of an end face in a clesing direction of the right-
side car door (3). In other words, the reflecting member (50)
is disposed facing upward at a lower end position of the end
face in a closing direction (3a) of the right-side car door
(3). Therefore, when both car doors (2} and {3} are in a fully

15 closed state, the reflecting member (%0} is to be arranged
directly undernsath a pathway (105%) formed by the pair of
depressed portions {2b) and (3b) or the pair cf notched
portions (Z2c) and (3¢} described above.
[0168] In additicon, in the present embodinment, a cleaning

20 tocl (77) constituted by a brush is mounted inside the groove
(83} of the threshold {82) as illustrated in Flgure 62.
Specifically, as illustrated in Figure 63, the cleaning tool
{77 1s fixed to a side face of the groove (83} so that the

cleaning tool (77} is separated from a bottom face of the



5 beamoutputted fromthe light-emtting/light-receiving unit

(4) is

bl ocked by the string S and detection of the optical beam by the
light-emtting/light-receiving unit (4) is interrupted. As a result, a
foreign object detection signal is to be generated. 10[0171]In addition, in

the fourth el evator descri bed above, sif€e the

light-emtting/light-receiving unit (4) is supported by the frane (81), the

i nfluence of a vibration, an inpact nade on the el evator car,

or the like

caused during opening or closing of both car doors (2) and (3) or the like
can be 15d%aveivdedéih the shapebnaiinelracss thevtviincd el evat or descri bed above.
[0172] Furthernore, in the fourth el evator descri bed above, since output of
the optical bea&nrBnfrommsheg|oghtottenadr idig/ds git)- meceiMiingouni tuldy is
started when both car 20 doors (2) and (3) reach an alnost-fully closed
state duricigsebostage anpetsonmgarpdelpr event ethef rfarhipeekiorgd Btatthes
light-emtting/light-receiving unit (4) during output of the optical beam
B. [0173] Maneavertehnithhe: piesesd, erodieemingiidea qut/put-1ebns98 the
optical beamB fromthe light-emtting/light-receiving unit (4) is started
when the tiprotet he £l ecting: Mmpbemyb0) (Fwachesdshe wer theakihihpe (103)

t hrough which the optical. beam

side car door (3). Accordingly, the surface of the reflecting

member {50) is constantly maintained as a favorable reflecting

surface.

[0169] In the fourth elevator described above, since the

10 reflecting member {50) protrudes from the position of the end

face in a closing direction of the right-side car door

(3) by

a predetermined distance (for example, 8 mm}, ocutput of an

optical beam B from the light-emitting/light-receiving unit

(4) is started during closing of both car doors (2) and (3)

15 when a tip of the reflecting member (50) reaches a vertical

line (103) through which the optical beam B passes.

In addition, during closing of both car doors (2)

and (3}

from an almost-fully closed state to a fully closed state, the

optical beam B outputted from the light-emitting/light-

20 receiving unit {4} enters and is reflected by the reflecting

member (50) and a reflected optical beam B returns to the

light-emitting/light-receiving unit (4) unless a foreign

object exists in a path of the optical beam B. Therefore, a

foreign object detection signal is not generated.



B passes, for exanple, output of the optical beam B nmay be 5 started before
the tip of the reflecting nenber (50) reaches the vertical line (103). In
this case, a string detect. function is disabled before the tip of the
reflecting menber (50) reaches the vertigal line (103) and the string
detecting function is enabl ed when the t|p of the reflecting nmenber (50)
10reaches the vertical line (103). [0174]As illustrated in Figures 65 and
66, a fifth elevator according to an enbodi ment of the present invention is
a side-open type elevator including a high-speed car door (23) and a

| ow speed car door (33) that nove in a direction 15 app roachlng/separating
froma dooré?]olppframa[r‘( 8@)Wf‘i‘1?7édtl%ed”eéfﬁ’feliévét DFEEU T 0 SopERFEIM DSEHIFS
entrance, mhereln arail (11) is fixed to a frane (85) above the entrance,

and both carUdoridaEss) ﬁﬁﬁ‘}%§¥léﬁé fespectt valif duspehded # ridhithe rail
(11) by hangers (24) and (3 éland guided so as to reC|procate ina 20

hori zontal ST i%6r tBy @ ut te BHGES( 11151 awee (352 whi’ ch™ ar® prots udi ngl y
provi ded at | ower end portions of the doors and which are fit into a
threshol d ('88)"%0 &s ‘'8 bl' & igamddment descyipedydiciven, 28 eohtTal  unit
(100) that control s opening/closing operations of both car doors (23) and
(33) is ? 97T HStAFEd B8R fﬁﬂ“ﬁ#&hél@@@yem{Eﬁﬁﬁﬁﬁ%iqmtrﬂ§%?éYéﬁgNH“Figure 65,

on the doorstop frame ( 842 al qht emtting/light-receiving unit (4) is
di sposed is blocked by the string $ and detection of the optical

beam by the light-emitting/light-receiving unit (4) is
interrupted. As a result, a foreign object detection signal is
to be generated.

10 (0171 In addition, in the fourth elevator described above,
since the light-emitting/light-receiving unit (4) is supported
by the frame (81l), the influence of a vibration, an impact
made on the elevator car, or the like caused during opening or
clesing of both car doors {(2) and (3} or the like can he

15  aveided in the same manner as the third elevator described
above.

[0172] Furthermore, in the fourth elevator described above,
since output of the optical beam B from the light-
emitting/light-receiving unit (4} is started when both car

24) doors {2) and (3) reach an almost-fully closed state during
closing, a person can be prevented from peeking into the
Light-emitting/light-receiving unit (4} during output of the
optical beam B.

[0173) Moreover, in the present embodiment, while output of



facing vertically dowward at an upper end position of a 5 vertical line
(113) that extends vertically at a position separated by a predeterm ned
di stance (for exanple, 12 mm froman end face (84a) that the high-speed
car door (23) is to abut toward the side,of the high-speed car door (23),
and a first reflecting nenber (61) is dlsposed facing vertically 10 upward
at a lower end position of the vertical line (113). Mor eover, the
nounted states in which the lightemtting/light-receiving unit (4) faces
vertically dowward and the first reflecting nenber (61) faces vertically
upward are ?gsuned gg anlude a o gd Sstate haV|2ﬁ a slight incline 15
with respec Pe vertitaf Cﬁét%fl y 9 0epehtl g 9t 14 EoRf Fglifdtd on of the
light-emttin ht-receiving unit (4 arrangenent of the light emtter
and the I|gﬁ?gée%gldér&tﬁﬁbe?fﬁ?qq Q@% s gv%?N&H&é‘ﬂﬂe“héPhITﬁwﬁﬁn 83t ur es

of the doorstqﬁ ane L t he car _doors and and the |ike.
20 Al ternat V&S thé g iwe]mltlﬂond/ Iorﬁéhfmr‘é‘b‘ﬂi Wﬁgh m“ 7Y ey e

di sposed faI vertlcall downward on the frame (835) above the entrance at
a position gﬁ‘cW€SVeFPﬁc3 R e C&%§Ti Ofoh@%)%ﬂécfﬂ plam 5 may be

l'i ght - emlttln /I%g -receiving uni g integrally ncludes a |light
emtter that*is%%  6dephit “an L’%chpttll aI“’BJe%frﬁ‘BwaﬁFfm&"F ght’ recsitver t hat

is to detect. an |nC|d?nﬁ tlcal beam B, and is supEorted by a stay (42)
fixed to the UoGrstop (85 -as i1 Fiist r8€d Pn>Fi Gift €8¢ 0477] As

|Ilustrated in Figure 68, the first reflecting
function is disabled before the tip &f the reflecting member

(50} reaches the vertical line (103) and the string detecting
function 1s enabled when the tip of the reflecting member (50)

0 reaches the vertical line (103}.
01747 As illustrated in Figures 65 and 66, a fifth
elevator according to an enbodiment of the present invention
is a side-open type elevator including a high-speed car door
(23) and a low-speed car door {33) that move in a direction

15 approaching/separating from a doorstop frame (84) fixed to an
elevator car to open/close an entrance, wherein a rail (11) is
fized Lo a frame (85) above the entrance, and both car doors
{23} and (33) are regpesctively suspended from the rail (11) by
hangers {24} and (34) and guided so as to reciprocate in a

20 horizontal direction by guide shoes (25) and (35) which are
protrudingly provided at lower end portions of the doors and
which are it into a threshold (86) so as fto be slidable.

In addition, a control unit (100} that controls

opening/closing operations of both car doors (23) and (33) is



5 nmenber (61) is provided on a horizontal arm portion of an L-shaped arm
menber (63) disposed at a | ower end position of the doorstop franme (84) and
includes a reflecting surface that reflects the optical beam B vertically
upward. As illustrated in Figure 69, thegarm nmenber (63) is nounted in a
housed state 10 inside a groove (87) of the threshold (86) into which the
gui de shoe (25) of the car door (23) fits. In other words, the reflecting
menber (61) is held inside the groove (87) of the threshold (86). [0178] As
illustrated in Figure 70, a housing space (30) 15 that opens on an end face

in a closing,di.cr Lon. (,23a). t hat to abut the doorstop frane (84) is
formed on anngﬁsggggn ld%lreatiigﬁm%f(%%)(a'high-speed car door (23). The housing

space (30) : the,lightem tting/light-rece iving unit (4) in a closed
state of thg%gﬁgﬁ-spe%% %igus 63&9?2é?.9 QSéEbnﬁnrg??e%??%ﬁicﬁbﬁﬁéwe(62) i's
a bottom portion of .the housing space

O sposce ! ooho, VELIL G Ly R, s berkomport Lon of e reupo,
br et o 1 nedl EDOLD, (108 £XIBLE, B AL Db extends, Sram the, same
"o SPES SALLCBRT (23 Sl el ol IF TEuR R Sper (3
light_enittg@gékgégg_by a predetermined distance (for example, 12 mm)
from an end face (84a) that the high-speed car door {23} is to
abut toward the side of the high-speed car door (23), and a
first reflecting member (61) is disposed facing vertically
10 upward at a lower end position of the vertical line (1135,
Moreover, the mounted states in which the light-
emitting/light-receiving unit (4} faces vertically downward
and the first reflecting member (61} faces vertically upward
are assumed to include a mounted state having a slight incline
I5  with respect to the vertical line (113) depending on a
configuration of the light-emitting/light-receiving unit (4)
(arrangement of the light emitter and the light receiver, and
the like), a variance in installation postures of the doorstop
frame (84) and the car doors {23) and (33), and the like.
20 Alternatively, the light-emitting/light-receiving unit (4) may
be disposed facing vertically downward on the frame (85) above
the entrance at a position on the vertical line (113).
[6176] The light-emitting/light~receiving unit (4)

integrally includes a light emitter that is to output an



receiving unit (4) that penetrates into the housing space (30). [0179] A
cleaning tool (78) constituted by a brush is nounted facing downward as
illustrated in Figure 71 on a |lower end portion of the high-speed car door
(23). During closing of both car goors (23) and (33) to a fully
cl osed state and during opening fromthe fully closed state as 10
illustrated in Figure 72, the cleaning tool (78) cleans a surface of the
first reflecting nenber (61) disposed at a | ower end position of the
doorstop franme (84). Accordingly, the surface of the first reflecting
menber (61) is.conz}antéyggﬁintained as a favorable reflecting surface.

, I

15[ 0180] Fur PRet Fbr €4 i hgt 1001 “E78) Vebnsti't dfedCb§e bt Wdh is nount ed
facing dommmarqjas_ilkugtﬁ ted in Figure 67 on an upper end Fortign of the
door st op frane>“Ghedificq EQ?wTH% EPEanf ng ERsu begy Ps®holnted t'o*&%ip of
t he stay (42% that is grovided for supporiing the light-emtting/light-
20r ecei vi ngtU( 4 6 FTREHobF Stop Frame ¢ 845 T BShg cFogPhy ©f- bot h car
doors (23) ggg¥{33) to a Eul[g cl sedf§tape and during opening fromthe
fully close Gte, tie 1AIBARTAGET dd) FE78Y cPéand % Harfacei bt Hy second
reflecti ng nmenber Q@ ) .di sposed on the bottom face of the 100 housing
space (30).TAPEOT difrigl y® PheY it &8 2ol ot WeP e id™ BPF et} Ny idhber (62)
is constantly maj ntai ned as ? favarabl e reflecting surface, )
shaped arm member (63) disposed at a loweY end position of the
doorstop frame {(84) and includes a reflecting surface that
reflects the cptical beam B vertically upward. As illustrated
in Figure €9, the arm member (63) is mounted in a housed state
10 inside a groove {(87) of the threshold (86) into which the
guide shoe (25) of the car door (23) fits. In other words, the
reflecting member (%1} is held inside the groove (87) of the
threshold (86).
[0178] As illustrated in Figure 70, a housing space {(30)
15 that opens on an end face in a closing direction {23a) that is
to abut the doocrstop frame (84) is formed on an upper end
portion of the high-speed car door {(23). The housing space
{30} houses the light-emitting/light-receiving unit {4) in a
closed state of the high-speed car door (23).
24 A second reflecting member (62) is disposed facing
vertically upward at a bottom portion of the housing space
(30). The second reflecting member (62} has a reflecting

surface of a predetermined length (for example, 8 mm} that

extends from the same position as the end face in a closing



[0181]In a simlar manner to the third el evator described 5 above, a
foreign object penetration preventing nenber that fills up a gap forned
between the end face in a closing direction (23a) of the high-speed car
door (23) and the threshold (86) is moungged at a | ower end portion of the
car door (3) (refer to Figures 53 to 55). 10[0182]In the fifth el evator
descri bed above, during closing of the high-speed car door (23) froma
fully open state to an alnost-fully closed state, the optical beam B
outputted fromthe |ight- enitting/light-receiving unit (4) enters and is
reflected by.the first o nmber and 3 refl ected optica
beam B retu%ﬁse%%“FheZI ? E%ﬁgfl'ﬁfpeaﬁ %ec 134 ng - unf?wf4§ Ul ess a
foreign objg . sts h‘ ,gath of:tgﬁ op tlé beam B. Subsequently,
during cl osi’hg oﬁ YR 8Spedt Cart“door A 356%#%ﬁ%qth8°51ﬁb%¥l¥tﬂ ly cl osed
state to a full closed 20 at e, t-emtting/light-receiving unit
(4) penetraF@wa¥ﬁt5”Eﬁ8tHSﬁ %ﬁ”%63250@3 ' £ or R & L%ﬁgg(bhﬁpbeed car door
(23) and, as a result, ? beam B out putted from

li ght - enlttfﬁﬁ?VVthuPé&el .nblﬁh.?ef%y“%ﬁfeﬁg*ana1?s ?%?Vgéfﬁﬁ“ﬁy tha -

second refl ec: menper and the 101 reflected optical beamB returns
to the I?ghfgéh??tlndVFﬁﬁgpf %e?%?%g ﬁﬂlfoﬁﬁfltTﬁ%§§Pﬂ A GEHER Words, during

closing of the hi peed car door fromthe fully open state to the
fuIIy gloseam§yéngf cing downward as 1§auoira1cd in 1q¥r@p7l on a lower

end portion of the high-speed car door {(23).
During closing of both car docrs (23} and {33) to a fully
closed state and during opening from the fully c¢losed state as

10 dillustrated in Figure 72, the cleaning tool (78) cleans a
surface of the first reflecting member (61} disposed at a
lower end position of the doorstop frame (84). Accordingly,
the surface of the first reflecting member (61) is constantly
maintained as a favorable reflecting surface.

15 [0180] Furthermore, a cleaning tool {(79) constituted by a
brush is mounted facing downward as illustrated in Figure 67
cn an upper end portion of the doorstop frame. Specifically,
the cleaning toel (79} is mounted to a tip of the stay (42)
that is provided for supporting the light-emitting/light-

20 receiving unit (4} to the doorstop frame (84)

During closing of hoth car doors (23) and (33) to a fully
closed state and during opening from the fully closed state,
the cleaning tool (79) cleans a surface of the second

reflecting member (62) disposed on the bottom face of the



5 the optical beam B outputted fromthe light-emtting/lightreceiving unit
(4) is reflected by the first reflecting nenber (61) or the second
reflecting nenber (62) and returns to the light-emtting/light-receiving
unit (4) unless a foreign object exists ji,p a path of the optical beam B.
10[ 0184] The light-emtting/light-receiving unit (4) does not generate a
foreign object detection signal if an optical beamis being detected. In
addition, the control unit (100) continues a closing operation of both car
doors (23) and (33) unless a foreign object detection signal is generated
by the 15 ljght-emtting/light-receiving unit (4) during closing of the

hi gh- speed bgPSﬁﬁ%rm%%%b(FPgn1 €QFGFP99%D€H“%Fﬁ%§aF8 Phe 1387 ¢rbsed
state. [01851ln contrast, when detection of an optical bean is interrupted,
the |ight- eﬁ?f??‘h‘g]/‘}‘% ﬁﬁfﬂb%cZ?% Ny’ UiTPE CERY LB 0Ny EHE aESs 8 F of BT YT ol ect
det ecti on siggfL and outputs the same to the control unit (100). In
response théretd e SEontrdt unit (100) reverses both car doors (23) and
(33) froma SLgibng operation to an openi ng operation. [0186]1n addition,
inthe fifth at or*désErithéd” abovE,” “Po2"8i hter ¢ Helevator described
light-emtting/light-receiving unit (4) is disposed on the doorstop frane
(84), thd iﬂ?%ﬂ%hébiﬁﬁeégviﬁ?ﬁfﬁoﬁ? 2 EAF APRACE T EAE ‘O PREPRF eVitlor car, or
the |like caused durii opening or closing of both car doors (23) and (33)
or, more 5 speti fittdl PYP L°UBFT difcersen gﬁeaﬁ%ﬁnﬁaQﬁ i Ght+reted ved of an

i ncident optical beam_ _a displacenent of an irradiation position of an
optical beaft=orti%e FrRe tant'He Hdirdeactasah c¥8ul ') oRei Yt obj ect
detection accuracy can be enhanced., In a simlar manner, since the first
reflecting MerbElCl b1y 6 s190mdisposéd 6ntPher thiteshdltdorssy, tihe*dmf | uence
of a vibration, an inpact made on the elevator car, or the |ike caused
during openi?y- or’'cl'd8itRY of tHBESr *dobPs®ehn be avoi ded.

10 (01821 In the fifth elevator described above, during
closing of the high-speed car door (23} from a fully open
state to an almost-fully clcsed state, the optical beam B
outputted from the light-emitting/light-receiving unit (4)
enters and is reflected by the first reflecting member (61)

15 and a reflected optical beam B returns to the light-
emitting/light-receiving unit (4) unless a foreign object
exists in a path of the optical beam B.

Subsequently, during closing of the high-speed car door
(23) from the almost-fully closed state Lo a fully closed

20 state, the light-enmitting/light-receiving unit (4) penetrates
into the housing space {(30) formed on the high-speed car door
(23) and, as a result, the optical beam B outputted from the
light-emitting/light-receiving unit {4) enters and is

reflected by the second reflecting member (62) and the



[0187] Furthernore, in the fifth el evator described above, since a foreign
obj ect penetration preventing nenber is 15 nounted to the | ower end portion
of the high-speed car door (23), penetration of a string Sinto a gap
formed between the end face in a closing direction (23a) of the high-speed
car door (23) and the threshold (86) canibe prevented by the foreign object
penetration preventing nenber. Therefore, the 20 string Sthat Is a foreign
object can be rd iably detected. 1011381 In the fifth el evator descri bed
above, the optical beamB is favorably outputted fromthe

| i ght - emi F&F hgtt eGmrieee vifguuM tre4)rnenity doei agobtosihngtohgt heght -

hi gh- speed car door (23) for a period fromimedi ately before the |ight-
703 emttiagtivghy -uecei ding unit. (4) penetrates into the housing space
(30) to the car door (23) entering a fully closed state. This is because a
person cahObg3 prevent ed:ifaromqerki ngriimgo ciheing of the high-speed car
light-emtting/light-receiving unit (4) during output of 5 the optical beam
B. [0189] Fhgur es3)73rand 74 iddlust vate atsee es efcopelati onsswhes:ibhe,

hi gh- speed car door (23) and the | anding door (15) close in the fifth

el evator gescopbre abvgn im @ gase ssherenasaf Qﬁbéhﬁh@ﬁlffﬂr\cl{ﬁ/ig@ﬂtl S

di sposed on the high-speed car door 10(23) and in a state ere a string S

is stret C.!a@@epxeimf%atthe nsidecof; clheqehevahar fg%famm@@f{ﬁ@d{hé}g@é} oor.
[0190]As illustrated in figures 73(a) and 73(b), whe

{61) or the second reflecting member {62) and returns to the
light-emitting/light~receiving unit (4) unless a foreign
object exists in a path of the optical beam B.

10 [0184] The light-emitting/light-receiving unit (4) does not
generate a forelgn object detection signal if an optical beam
is being detected. In addition, the control unit (100}
continues a closing cperation of both car doors (23) and (33)
unless a foreign obiject detection signal is generated by the

15 light-emitting/light-receiving unit (4) during closing of the
high-speed car door (23) from the fully open state to the
fully closed state.

[0185] In contrast, when detection of an optical beam is
interrupted, the light-emitting/light-receiving unit (4)

20 generates a foreign object detection signal and outputs the
same to the control unit (100). In response thereto, the
control unit (100) reverses both car doors {(23) and (33) from
a closing operation to an opening coperation.

[0186] In addition, in the fifth elevator described above,



string Sis caught on a tip of the safety shoe frane (29) during closing of
the car door (23), the string Sis guided 15 toward an optical beam B by
the safety shoe frane (29) (Figure 73(a)) and, as a result, the string S
transverses the optical beamB (Figure 73{b)). At this point, since
detection of the optical beamB by the |ight-emtting/light-receiving unit.
(4) is interrupted, a foreign object detection signal is generated.

20[ 0191] As illustrated in Figures 74(a) and 74(h), when the st.ring S
penetrat esagap forned between an end face in a closing direction (29a) of

the safety shoe fr 2_ a the th eshold during. cl osing of the car
door (23), the sﬁgfng éﬂ © qtdé@ t&&é?dr?%%l 8§F1béghlﬁsﬁvfi §For ei gn

object 101 etra tio vent i unted at. a | ower end portion of
t he hi gh- spég Qhar0858? EZ Eﬂfﬁlgﬁﬁe gEfa)? a8 % BEUF 45 T he 3t ring S
transverses, the opti.cal beam Fi gure 74(b)) his point, since

det ecti on o?m?ﬁé‘gﬁglcgp bea ﬁﬁé&'tgy ERE’ | T ghtS &l#?lﬁ@ﬁf?%ﬁ#ﬂTé6%|V|ng
unit (4) is_interrupt n.obj ect detection si i S gener at ed.

[ 0192] Fi gur@ds™ 758 %and ?gb?f?%éPfégﬁh fi Exé b %ﬁgaﬁ'ﬁngfgbéﬂfsﬁyﬁﬁiure of
the fifth elevagor qﬁscrlbed above. As |Ilustrat , a foreign object
pushi ng ‘henter” (@§f’ Kat ® 15 DY Fud8s °F uPtHatt ﬁahfhée%?ﬁﬁcBF”tﬁé

hi gh- speed car 3 n the end face (84a). of the doorstop frame (84)
is dlsposedrgf ﬁég éﬁ%q58Wf|8n 6Fpiﬁ%@%%HT§Fbﬁnff5 9(%&yﬂl

Speci ficall e foreign ob t pushing nenmber (93) is |ntegrall f or ned
with the Li%ﬁﬁﬂé&“apﬁ] ( 3PGGQSC??Hé&111ke ca% be avoided Xs

result, foreign object detection accuracy can be enhanced. 1In
a similar manner, since the first reflecting member (61) is

10  disposed on the threshold (86), the influence of a vibration,
an impact made on the elevator car, or the like caused during
opening or closing of the car doors can be avoided
[0187] Furthermore, in the fifth elevator described above,
since a foreign object penetration preventing member is

15 mounted teo the lower end portion of the high-speed car door
(23), penetration of a string S into a gap formed between the
end face in a closing direction {23a) of the high-speed car
door (23) and the threshold (86) can be prevented by the
foreign object penetration preventing member. Therefore, the

20 string 5 that is a foreign object can be reliably detected.
F0188] In the fifth elevalor described above, the opltical
beam B is favorably cutputted from the light-emitting/light-
receiving unit (4) only during closing of the high-speed car

door (23} for a period from immediately before the light-



15 above, and an upper end face of the foreign object pushing nenber (93)
is obliquely cut so that a string S stretched and in contact with the upper
end face is guided onto the vertical line (113). [0193]Figure 77
illustrates a series of operations when 20the car door (23) and the |anding
door (15) close in the fifth. elevator having the inproved structure

descri bed above in a state where the string Sis stretched between the
inside of the elevator car and the landing floor. In the fifth el evator
havi ng the inproved structure 105 described above, the string S stretched
t hrough a s&gfe bet ween the verti cal Irne (113) through which the optical
beam B pass t&ﬁﬁgﬁﬁégahdLﬁﬁie”(§M§P3Bf ?hé“dﬁ%ﬁ%?ﬁb frametif84)°45d fushed
forward by the for gn obje pushrnq menber (93) 5(refer to Figure 76)

and, as a rg¥fg ! % bﬁrﬁéﬂ‘dﬁiﬁopﬁe Vet t A iioné %Tiéy R S PR
Therefore t he aop trcal beam B is to be invariably blocked by the string S
during cIosTmﬁde CREZRF G SHFaEd c &R dBRrP (23 taRd fX a8 e ¢lesil tintehe string
Sthat is a forei gn object ,pn be reIrany detected. 10[0194] Figure 78

i || ustrat es"4ndth gr BRahpt eI of 9B FREF OVEP stritict!dr edoF  Rhed Fiftth °él evat or
descri bed above In addition, Figure 78 illustrates a series of operations
when thé cartdgar-: (?é)b%ﬁﬁl%he | andi ng door (15) close in a state where the

string Sis stretched bet ween the inside of the elevator car 15 and the
| andi ng f1 ootk Figures 73 and 74 illustrate a series of operations

when the high-speed car deoor (23) and the landing door (15)
close in the fifth elevator described above in a case where a
gsafety shoe frame (29) is disposed on the high-speed car door

10 (23) and in a state where a string S is stretched between the
inside of the elevator car and the landing floor.
[0190] As illustrated in Figures 73(a) and 73(b), when the
string 5 is caught on a tip of the safety shoe frame {29)
during closing of the car door (23), the string S is guided

15 toward an optical beam B by the safety shce frame {29} (Figure
73{a)) and, as a result, the string S transverses the optical
beam B (Figure 73(b}). At this point, since detection of the
optical beam B by the light-emitting/light-receiving unit (4!
is interrupted, a foreign object detection signal is generated.

24 [0191] As illustrated in Figures 74(a) and 74(b), when the
string & penetrates a gap formed between an end face in a
clesing direction (2%a) of the safety shoe frame (2¢) and the
threshold (86) during closing of the car door (23), the string

S is guided toward the optical beam B by the foreign object



As illustrated in Figure 78, a safety shoe franme (29) that noves relative
to the high-speed car door (23) is nounted on the car door (23), and a
protrudi ng menber (94) extending along the vertical line (113) through
whi ch the optical beam B 20 passes is fEﬂPEd on the end face (84a) of the
doorstop frane (84). As illustrated in Figure 78(a), the protrudi ng nenber
(94) is positioned on the side of the safety shoe frame (29) with respect
to a position through which the optical beam B passes, and a protrudi ng
length L of the protruding nmenber 106 (94) fromthe end face (84a) of the
doorstop frame (84) is shorter than a distance (for_exanple, 12 mm from
the end face&@4ar108 PheVOptitdalreneam Buttchddi i ofveasend IRt iated in
Figure 77(h), the protrudi ng nenber é94 overlaps the safety 5 shoe frane
(29) during’’cldsi R§obr sk Hisghdepsed? éar {TdieBr e 23) 2! [ 0A95] 14F tthe fifth
el evator having the inproved structure described above, the &Lotruding
menber (94)Lwvertlap8et hieh SHf et y rshoscf Fame- (9P tdai ng- &l osi g 9oft ©t he
hi gh-speed car door (23) as illustrated in Figure 78(h) so as to sandw ch a
10 part of the)strihg.t'Sst RELnFs al#et slegrcobpPectt betsvedtiicedebraand t he
safety shoe frame (29) and causes the part to follow the closing direction.
Ther ef orfe, thébst Aiaft SIS pusHed oby—ac ¢ oo tRé tprl 6t r Ui iy arempérd( 94)
toward the side of the end face in a. closing direction (23a) of the
hi gh- speed &drr@o6r 18{23) .deAscairgsti ¢at he serengtsiei t her noves to a
position where the string S intersects the optical beam B or

[0192] Figures 75 and 76 illustrate an example of an

improved structure of the fifth elevator described above. As
1llustrated, a foreign obiject pushing member (9%3) that

10 protrudes further toward the side of the high-speed car door
(23) than the end face (84a} of the doorstop frame {84) is
disposed at a lower end portion of the doorstop frame (84).
Specifically, the foreign cbiect pushing member (93) is
integrally formed with the L-shaped arm member (63) described

15 above, and an upper end face of the foreign object pushing
member (93) is obliquely cut so that a string § stretched and
in contact with the upper end face is guided onto the vertical
line (113).
[0193] Figure 77 illustrates a series of operations when

20 the car door (Z23) and the landing door {15) close in the fifth
alevator having the improved sbtructure described above in a
state where the string S is stretched between the inside of
the elevator car and the landing floor.

In the fifth elevator having the improved structure



transverses the optical beam B. At this point, since detection of the
optical beamB by the light-emtting/light-r)ceiving unit (4) is
interrupted, a foreign object detection signal is 20 generated [0196] Fi gure
79 illustrates yet another exanple of anorg nproved structure of the fifth

el evat or described above. In addition, Fi'gure 79 illustrates a series of
operati ons when the car door (23) and the |anding door (15) close in a
state 107 where the string Sis stretched between the Inside of the

el evator car and the | anding floor. As illustrated in Figure 79, a
gui de nmenber (95) vertically extending froman upper end position to a
lower end 59%03it9%6n26PVE het¥nd Facé Pnear et dsihgrdrrett f otP{%3a) i s
nounted on a side face of the high speed car door (23) so as to protrude
fromthe entFTHEE i*icaVerbsihy ‘ditcedtion {239t sihard the Shidedf Pers
doorstop frame (84). [0197]In the fifth el evator having the inproved
structure 10 feseri bed aboverd d$90 (a8 ated i deicgaires 7919 79(b),
when the string S is caught on a tip of the guide nenber (95) during

cl osi ng of RH&SCarodyard (28)tha HerstFnngP 8 4's Rjiitded FeWard an'loptical beam
B by the guide nmenber (9 5) (Figure 79(a)) and, as a result, the string S
transveﬁ%es(?qﬁ?ﬁnﬁﬁ Ehpure 7o) and, as a result, is guided onto the

vertical line (113) (Figure 77). Therefore, the optical beam B
is to be invariably blocked by the string S during closing of
the high-speed car door (23) and, as a result, the string §
that is a fcereign object can be reliably detected.

10 [0154) Figure 78 illustrates another example cf an improved
structure of the fifth elevator described above. In addition,
Figure 78 illustrates a series of operations when the car door
(23) and the landing door (15) close in a state where the
string S 1s stretched between the inside of the elevator car

16 and the landing floor.

As iilustrated in Figure 78, a safety shoe frame (29)
that moves relative to the high-speed car door (23) is mounted
on the car door (23), and a protruding member (84) extending
along the vertical line (113) through which the optical beam B

20 passes is formed on the end face (84a) of the doorstop frame
(84). As illustrated in Figure 78{a}, the protruding member
(94} is positioned on the side of the safelty shoe frame {(29)
with respect to a position through which the optical beam B

passes, and a protruding length L cof the protruding member



15 beam B (Figure 79(b)). At this point, since detection of the optical
beam B by the light-emtting/light-receiving unit (4) is interrupted, a
forei gn object detection signal is generated. [01981Fi gures 80 to 83

illustrate an enbodi nent: that. uses a sjgnal froma gate switch (101) in
order to detect a failure 20 of the lighaeemtt g/lighterecei ng unit (4)
inthe fifth elevator described above. In this case, as illustrated

in Figure 81, the second reflecting nenber (62) includes a reflecting
portion. (621) that reflects, with an amount of l|ight equal to or exceeding
a 108 cerL In |evel ptlcal bean1out utted‘frony[he ,
lightemtti %%Ildﬁf‘?@&e?@ NG Uni ‘€ 4¢4) ©F and® £ HGIT-LPEr et nlf Porit on (622)
t hat does not reflect, with an amount of ht equal to or exceeding a
certain | evelo it & chéld{ﬁ%ﬂHQS dﬁ?bu?%%ﬁp 'oﬂ¥%ﬁﬁ‘ from the end face
light-emttin lll%ht-rece|V|ng uni t . For exanple, the reflecting
portion (62@3 béhEOﬂ??ﬁﬁFb&mﬁﬁ'Qppfyiﬁﬁk¥éﬂpéct?vékwébé¢§ﬁ°§ $Urface of
a non- reflectlve menber and the non-reflecting portion (622) can be

consti t uted B§'& r'dgfon h%%ﬂ@“ﬁﬁédﬁéglﬁ%T? 8% e0W§ih6Pdaﬁﬁ?f€H@iIO [0199]
As illustrated in Flgure 80, the gate switch (101) is disposed on the rai
(11), and &'Ptotriddeng p eé%r(?%)gW6F*§Mf%cﬁ?hghfﬂ%“ﬁﬂféiémﬁiéﬁxvldff ¥ rom
OFF to ON If nount ed on the hanger (24) of the high-speed car door (23).
[0200] As i | 1Usttat ed 'ntEF gl B £ AWRERTL ARV &l J‘f%éﬁ‘iphoéﬁiS‘“%‘llﬁsH‘ﬁ@
direction (23a) of the high-speed car door (23) closes to a position 12 mm
short of tﬁgkéﬁdbﬁécéb?gﬂafﬁﬁ¥EﬁﬁérUdlnq membelr (94) overlaps the

safety shee frame (29) during closing of the high-speed car
door (23) as illustrated in Figure 78(b} so as to sandwich a
10 part of the string 5 that is a foreign object between itself
and the safety shoe frame (29) and causes the part to follow
the closing direction. Therefore, the string S is pushed by a
tip of the protruding member (94) toward the side of the end
face in a closing direction {23a) cof the high-speed car doox
15 (23). As a result, the string S either moves to a position
where the string $ intersects the optical heam B or
transverses the optical beam B. At this point, since detection
of the optical beam B by the light-emitting/light-receiving
unit (4} is interrupted, a foreign object detection signal is
20 generated.
[0186] Flgure 79 iilustrates yet another example of an
improved structure of the fifth elevator described above. 1In
addition, Figure 79 illustrates a series of operations when

the car door (23} and the landing door (15) cleose in & state



doorstop frane (84) (first alnmost-fully closed state), the optical beam B
outputted fromthe ligt-emtting/lightreceiving unit (4) nmakes a transition
froma state incident to 20 the first reflecting nmenber (61) to a state
incident to the reflecting portion (621X09f t he second refl ecting nenber
(62). Subsequently, the optical bean B reflected by the reflecting portion
(621) is to be detected by the light-emtting/light- receiving unit (4).
Therefore, a foreign object detection 109 signal is not generated. At this
point, the gate switch (101) remains turned off. 102011As illustrated in
Figure 82, when the end face in a closing direction (23a) of the car door
(23) cl oses’i % BepdsitPon® 8 smaldkdFPedf P e e Bnd iFaées {82 of'4 he
doorstop frane (84), the gate switch (101) is turned on. At this point the
opti cal bea@n%%’mfp&ﬁf‘earlgr*a?ﬁ thfedinghtLepf t ting/li ghtreceiving unit (4) is
still in a state incident to the reflecting portion (621) of the second
reflecting menbdr® (B2)stiptand it He 9opei éat beamds nefPeet éd°by t he
reflecting portion (621L%$s.detected by the light-emtting/light-receiving
unit (4). [C202Pdivherhprelnad oM g8t Paped $'H Fiogaité oB3L O whelP'teie eafd f ace
in a closing direction (23a) of the car door (23) 15 closes to a position 4
nm shor t® of Pt He end of agle (BFh) T 6T fRe2dBb? 3t 6 Frrams 1084} 2 {%econd
almost-fully closed state), the optical beam B outputted fromthe
|'i ght - em t tfHGIISFgRE- ar e6¢ i ig-cumft t08) hhelkesreet cafsPePoni$tlorfica ést at e
incident to the reflecting portion (621) of the second reflecting nmenber

to protrude from the end face in a closing direction (23a)

toward the side of the doorstop frame (84).
101877 In the fifth elevator having the inproved structure
10 described above, as illustrated in Figures 7%9(a) and 79(b),
when the string S is caught on a tip of the guide member (95)
during clesing of the car door (23), the string S is guided
toward an optical beam B by the guide member (95) (Figure
79(a)) and, as a result, the string S transverses the optical
15 beam B (Figure 7%{(b)). At this pcint, since detection of the
optical beam B by the light-emitting/light-receiving unit (4)
is interrupted, a foreign object detection signal is generated.
[0198] Figures 80 Lo 832 illustrate an embodiment that uses
a signal from a gate switch (101) in order to detect a failure
20 of the light-emitting/lighi-receiving unit (4} in the fifth
elevator described above.
In this case, as illustrated in Figure 81, the second
reflecting member (62) includes a reflecting portion (621)

that reflects, with an amount of light equal to cr exceeding &



20(62) to a state Incident to the non-reflecting portion (622).
Subsequently, the optic 1 beam B does not enter the |ight--
emtting/light-receiving unit (4) with an anount of |ight equal to or
exceeding a certain level until the car %or (23) reaches a fully cl osed
state. As a result, a foreign object ? O detection signal is to be
generated. At this point, the gate switch (101) renains turned on.
[ 0203] Therefore, as long as the light-emtting/light- receiving unit (4) is
operating normally, the gate switch 5(101) is switched on in the second
al nost-full closed state and, at the sane time, a forejgn ob ect detection
signal is gefe FRted SRR t B ORlEEE L PRETCORTPYI T SihitE °F1b6 1: Yhues a door
cl osing operation regardl ess of a foreign object detection sjgnal.
10However T Sord kit AB T oF ¢ b d%w.rw ﬁ Fr égrat et hettiny

i ght - emttlnglllght-recelvm the gate switch (101) is sw tched
on but a fo‘?%ﬁ‘glﬁ)%tﬁgééﬁ bet'e ‘?Oo?n ”é’l gﬁﬁﬁ?%“nd@%“eﬁ@ré?@‘dml tthlqé1 case,
t he control un|t (100) determ nes that an_abnormality has occurred at the
i ght - emi t tYHGH "ght* 95° ?%%Jé?%l%éreﬁhﬁfn(h()“""%eﬁmaOP}c;F%fibnb%‘j‘ ect detection
signal is not supplied after the gate swltch (101) is switched on. [0204]In
a sinmldr naHmeteies the™f st elibedrientnoglight-receiving unit (4).

For example, the reflecting porticn (621) may be configured by
applying reflective tape on a surface of a non-reflective
member and the non-reflecting portion {€22) can be constituted
by a region where the reflective fape is not applied.

10 [0199] As illustrated in Figure 80, the gate switch (101)
is disposed on the rail {(11), and a protruding piece (2¢) for
switching the gate switch (101) from OFF to ON is mounted on
the hanger (24) of the high-speed car door {(23).

[0200] As illustrated in Figure 81, when the end face in a

15 closing direction (Z3a) of the high-speed car door (23} closes
to a position 12 mm shert of the end face (84a) of the
doorstop frame (84) (first almost-fully closed state), the
optical beam B cutputted from the light-emitting/light-
receiving unit {4) makes a transition from a state incident to

20 the first reflecting membey (61} to a state incident to the
reflecting portion (621} of the second reflecting member (62).
Subsequently, the optical beam B reflected by the reflecting
portion {621) is to be detected by the light-emitting/light-

receiving unit (4). Therefore, a forelgn object detection



control procedure of the control unit (100) based on outputs of the
light-emtting/light-receiving um (4) and the gate 20 swtch (101) is
executed according to the a forenentioned flow chart illustratedgure 21.

[ 0205] According to the procedure descri g(g above, a failure of the
light-emitting/light-receiving unit (4) Can be detected using an ON OFF
signal fromthe gate swtch (101) 111 that has conventionally been used
to detect a conclusion of a door closing operation. Consequently, an
abnormal circunstance can be avoi ded where a foreign object detection
signal is not generated and a risk aversjion operation is not perforned 5
despi te t heSPFEserncenst CFordisgh obf eCtiSuras 51St%3 g 5 “Che (efit  ance
of the elevator. [0206] Alternatively, in place of an OV OFF signal fromthe
gate swit ch{™01), *47eTt 8fgnal that enables detection of an alnost-fully
closed state nore closer to a fully clgsed state 10 can be used_ Wile the

gate switch!tab1) is?8 dhiteh st deféstseciosiHyoft’s 88Oria GrLd s a
switch that detects a position of a door. An elevator is equipped with both
swi t ches. Foroeanpieccsificel @aCT Ist- gl 5l 1¢hds *f r 6HPTFF 0 ON
5 position 8 mm short of the end face {(84a} of the doorstop

frame (84), the gate switch (101) is turned on. At this point,

the optical beam B outputted from the light-emitting/light-

recelving unit (4) 1s still in a state incident to the

reflecting portion {621} of the second reflecting member (62),

10  and the optical beam B reflected by the reflecting portion
(621) is detected by the light-emitting/light-~receiving unit
(4) .

[0202] Furthermore, as illustrated in Figure 83, when the
end face in a closing direction (23a) of the car door (23)

15  closes to a position 4 mm short of the end face (84a) of the
doorstop frame {84} (second almost-fully closed state), the
optical beam B outputted from the light-emitting/light-
receiving unit (4} makes a transition from a state incident to
the refllecting porticon (621) of the second reflecting member

20 (62) to a state incident to the non-reflecting portion (622).
Subseguently, the optical beam B does not enter the light-
emitting/light-receiving unit (4) with an amount of light
equal to or exceeding a certain level until the car door {23)

reaches a fully closed state. As a result, a foreign object



at a point in tinme where the end face in a closing direction 15(23a) of the
car door (23) has closed to within 4 mmfromthe end face (84a) of the
doorstop frane (84), the length of the reflecting portion (621) of the
second reflecting member (62) is altered, io that an optical beamfromthe
lightemtting/light-receiving unit (4) es a transition fromthe
20reflecting portion (621) to thenon-reflecting portion (622) in a state
where the end face in. a closing direction (23a) of the car door (23) has
closed to within 2 mmfromthe end face (84a) of the doorstop frame (84).
[0207]In aqgther exanpl e of detecting a failure of the

light-emtt %ﬂ%ﬁﬂéﬁ%Sﬁ@ﬁ@?vfﬂd‘hﬁ?tgﬁﬁfldb??erAﬁhéhgﬁt%QEWQW(ﬂ?e(Eéif or the
CTL switches from OFF to ON duri ng cI03|ng of the car door (23), output of
the optical Shedm B’ )t GRAGH D F \WHiFl 8Ma function of detectlng an inci dent
optical beam by the 5 light-emtting/light-receiving unit 4) remai ns
turned on. é%@]ln the 6t REF exanpl e, By LPEr ni Byt oFF Sdtpat 8kt he opti cal
beam B, the optical beam B no | onger enters the

| i ght eni tt.hﬁiﬁ“@ﬁ&g RB&Ei vf hg' mma@feﬂ)mgT%%%%UrYe tA§ PBhy F¢tHe
light-emtting/light-receiving unit (4) is operating nornally, 10 a foreign
obj ect dbt e&%%d 1S 5HéFC¥1%dgéhérﬂatL@§ SPRORR; Slearde TR EbRETOIS Wit (100)
continues a door closing operatlon regardl ess of a foreign object detection
si gnal . HowVer 2% f-hEnsabnor il ty “6r C4ere ki 9 KEde6cétrr etat! is

generated. 1In this case, the control unit (100) continues a
door closing operation regardless of a foreign object
detection signal.

10 However, if some kind of abnormality has cccurred at the
light-emitting/light~receiving unit (4), the gate switch (101)
is switched on but a foreign object detection signal is not
generated. In this case, the control unit (100) determines
that an abnermality has occurred at the light-emitting/light-

15 receiving unit (4) when a foreign object detection signal is
not supplied after the gate switch (101) is switched on.
[0204] In a similar manner to the first embodiment, a
control procedure of the control unit (100) based on outpubs
of the lightremitting/light-receiving unit (4) and the gate

20 switch (101) is executed according to the aforementioned flow
chart illustrated in Figure 21.

[0205] According to the procedure described above, a
failure of the light-emitting/light-receiving unit (4} can be

detected using an ON/COFF signal from the gate switch (101)



the light-emtting/light-receiving unit (4), an abnornmality 15 detection
signal is not to be generated despite the optical beam B not entering the
light-emtting/light-receiving unit (4). In this case, the control. unit
(100) determines that an abnornality has,pccurred at the
light-emtting/light-receiving unit (4) if an abnormality detection signal
is not supplied 20 when output of an optical beamis turned off while a
funt hon of detect ing an ntident opti cal beamremains turned on.

[ 0209] According to the ot her exanple described above, a failure of the
light-emtting/light-receivingunit (4) can be detected. Consequently, an

abnor mal ci FeUnstEnCE EERT b a1 ¥3 PAFEi dBE wher® ‘& FrofelgRCol] Bttt Uettect i on
signal is not enerated and a risk aversion operation is not perfornmed
despite t he“Prieseincd8f CBEF ol ei'gn OB} BTt U 1 aga?BE 7 1Y i " HEEAEFANce
of the elevator car. SMyreover, the reflecting portion (621) of the second
reflecting TEMIET 3625 e8P TNIY EXCEHD Profht I "€ae °Posi ¥idh &S e end
face in a closing direction (23a) of the high-speed car door (23) to a
posi ti on WheFe FHEoptfcal * heam B3 5dan Bee FetiBet'dd "heRSt Hertat e swi t ch
(101) or_the CIL switches from 10 OFF to ON, and the length of the
refl ectithg POl En 620 FERRES® gt ndCEessar i I8 Be A&CHr A et y° deldigyried.
[0210] Alternatively, a technique according to the other
the entrance cf the elevator.
[0206] Alternatively, in place of an ON/QFF signal from the
gate switch {101), a CTL signal that enables detection of an
almost-fully closed state more clioser to a fully closed state
10 can be used. While the gate switch {(101) is a switch that
detects cleosing of a door, a CTL is a switch that detects a
position of a door. An elevator is equipped with both switches.
For example, since a CTL signal switches from OFF to ON
at a point in time where the end face in & closing direction
15 (23a) of the car deoor (232) has closed to within 4 mm from the
end face (84a) of the deoorstop frame (84), the length of the
reflecting portion (621) of the second reflecting member [(62)
is altered =so that an optical beam from the light-
emitting/light-receiving unit {(4) makes a transition from the
20 reflecting portion {621} to the non-reflecting portion (622)
in a state where the end face in a closing direction (23a) of
the car deor (23) has closed to within 2 mm from the end face

(84a) of the doorstop frame (84).

[CG207] In another example of detecling a failure of the



exanpl e descri bed above can be executed before starting output of the
optical beam B. Accordingly, a failure of the light- 15
emtting/light-receiving unit (4) can be detected in advance. (0211)A sixth
el evator according to an embodi ment of the present Invention is a side-open
type elevator which is simlar to the flfth el evat or descri bed above and
which. differs fromthe fifth elevator in positions of the light- 20
emtting/light-receiving unit (4) and the iirst reflecting nmenber (61) and
in shapes of the end face in a closing direction (23a) of the high-speed
car door (2%% an nd the eng face (84a) of the doorstop frane %84) These

poi nts will TH& SpEtifilcsl Ilfzgabs]c‘r(r 4 Wel'ont Mok edvidret ithet HRLS| Kt htch

el evat or, 6 secon refl ecting nmenber &62) and the forelgn obj ect pushi ng
menber (93) é & ridt ‘Wspdsed’ t ‘%ﬂdﬁFWb FESFRCEY gthemc 6nPRglir att dn€ are
simlar to thos gs fifth el evator, deSCFIEtIOHS thereof will be
omtted. 5[8621 Cf?f’t prageﬂw etbodicméRt L CEhePFigHt “eniErRg/ PEght -

recei ving unht V% di.sposed at an upper end position of the doorstop
frame (84) BA“& AEPEAEOT R %&E@éﬁdmg d@eﬁtlﬂ:%m, Frdnanablit b nig'e
position R  (refer to Flgure 84) where the doorstop frane (84) and the

hi gh- speéd éé?hkﬁﬁﬂitéz§? AbERE B ving unit {4) remains turned on.

[0208] In the other example, by turning off output of the
optical beam B, the optical beam B no longer enters the light-
emitting/light-receiving unit {(4). Therefore, as long as the
light-enitting/light-receiving unit (4} is operating normally,

10 a foreign object detection signal is generated. In this case,
the control unit (100) continues a door closing operation
regardless of a foreign object detection signal.

However, 1f an abnormality of some kind has occurred at

the light-emitting/light-receiving unit (4), an abnormality

16 detection signal is not to be generated despite the optical
beam B not entering the light-enitting/light-receiving unit
(4) . In this case, the control unit (100) determines that an
abnormality has occurred at the light-emitting/light-receiving
unit (4) if an abnormality detection signal is not supplied

20 when output of an optical beam is turned off while a function
of detecting an incident optical beam remains turned on.
[02092] According to the other example described above, a
failure of the light-emitting/light-receiving unit (4} can be

detected. Consequently, an abnermal circumstance can be



10 other in a fully closed state. In addition, the first reflecting nmenber
(61) is disposed at a | ower end position of the doorstop franme (84) on the
vertical line. [0213]Furthernore, in the present enbodinment, as illustrated
in Figure 84, the end face (84a) of the doorstop 15 frane (84) is fornmed by
a doorstop rubber (841) that extends fromthe upper end position to the

| ower end position of the doorstop franme (84). In addition, a pair of
depressed portions (84b) and (23b) extend g al ong the vertical |ine

descri bed above are forned on the end face (84a) of the doorstop frane
20(84) and the end face in_a c|losin dLrect%ZSa of the high-speed car door
(23). Accorﬁ?ﬂﬁfyjbﬁﬁﬁﬁ ?héoﬁ?ﬁﬂkﬁﬁgﬁméaﬁeb 6}1%2§¥q%§i|h5 a'fully closed
state, a path 115) through which the optical beam B passes is to be

f or ned. [02‘19121‘}%% Bt AL f?eF%/‘”kaasV 13'@8t PREEYC TN Figuré 857 Ta B 115 of
not ched portions (84c) and %%extendlng al ong the vertical |ine (103)
may be for nBd°on % He eGPy %p( &) foFctHB 8%%&%&oﬁ“?%éﬁea(ﬁh)“éﬁd”the end
face in a closing direction (23a) of the high-speed car door (23), and the
pat hway (115)° 5*H'HPSGh *wnFh e’ 95pti €aF -beam B passes may be forned by

t he pair_of notched portions (84 and (23c). [0215]In the sixth el evator
descri bell above, "UFIEG - cFBEi Hgt B tRE Rrght epett Car ddsf £28y24t he

optical beam B , _ ) .
reflecting member (62) need only extend from the same position

as the end face in a clesing direction (23a) of the high-speed
car door (23} to a position where the optical beam B can be
reflected when the gate switch (101) or the CTL switches from

10 OFF to ON, and the length of the reflecting portion (621} need
not necessarily be accurately designed.

[0210] Alternatively, a technique according to the other
example described above can be executed before starting output
of the optical beam B. Accordingly, a failure of the light-

15 emitting/light-receiving unit (4) can be detected in advance.
[0211] A sixth elevator according to an embodiment of the
present invention is a side-open type elevator which is
similar to the fifth elevator described above and which
differs from the fifth elevator in positions of the light-

20 emitting/light-receiving unit {4) and the first reflecting
member (61) and in shapes of the end face in a closing
direction {23a) of the high-speed car deoor (23) and the end
face (84a) of the doorstop frame {84). These points will be

specifically described below. Moreover, in the sixth elevator,



outputted fromthe 1 ght-emtting/light-receiving unit (4) 10 enters and is
reflected by the first reflecting nenber (61) and a reflected optical beam
Breturns to the light- emtting/light-receiving unit (4) unless a foreign
obj ect exists in a path of the optical giznlB. Therefore, a foreign object
detection signal is not generated. 15[0216]In contrast, when detection of
an optical beamis interrupted, the light-emtting/light-receiving unit (4)
generates a foreign object detection signal. Specifically, if a string Sis
present across the entrance, when the high-speed car door (23) reaches a
fully closed state as illustrated in 20 Figure 86 or 87, an optical beam
out put ted f?Bﬁ1?%%“V1dﬁ%éﬁFfi?%dW?Wﬁﬁi Péée?@?ﬂ&ﬁﬂﬁ%ﬁiﬂf P8 BFbcked by the
string S and detectlon of the optical heamby the light-emtting/light-
recei vi ng uRPERE HeEWeRt éPﬁhp%fe% NoAs déo?@éaiit 3 F‘Hgéw‘ﬁnobﬁjélﬁ@ d’é%@é‘ti on
signal is to be enerated 16 [0217] Moreover, configurations of the
respective ﬁ%?f% d%ﬂ%@°p?§§eﬂ€“?ﬁﬁéﬁfﬁéﬁOaFeO?Kﬁhﬂ|%ﬁﬁ$@dQ%8Vﬁh%lf

enbodi nents descri bed above, and various nodifications can be nade within
the techni caFsScdpe WesEPFBRAL i it théecPai ise? For exanpl e, the 5 various

af orement i oned conflguratlons adopted as a safety device of a center-open
type el evat 6P“tah al So' béCadopted’ d8wSarety 48vi ck'ot A isitdaoope type

el evat or and, conversel¥ t he various aforenentioned configurations adopted
as a saf ety“d‘e%‘b‘é‘gof‘mé silde- bpeht Tpeefeval orPian s bopet Adopted s a 10

safety device of a center-open type el evat or .
dcorstop frame (84} on vertical line extending vertically

from an abutting position Rl (refer to Figure 84) where the
doorstop frame (84) and the high-speed car door (23) abut each

10 other in a fully closed state, In addition, the first
reflecting member {61) is disposed at a lower end position of
the doorstop frame (84) on the vertical line,.
10213 FPurthermore, in the present embodiment, as
illustrated in Figure 84, the end face (84a}) of the doorstop

15 frame (84} is formed by a doorstop rubber (841) that extends
from the upper end position to the lower end position of the
doorstop frame {(84). In addition, a pair of depressed portions
{84b) and (23h}) extending along the vertical line described
above are formed on the end face {(84a) of the doorstop frame

20 {(84) and the end face in a closing direction {23a) of the
high-speed car door (23). Accordingly, when the high-speed car
door (2Z3) is in a fully closed state, a pathway (115) through
which the optical beam B passes is to be formed.

[0214] Alternatively, as illustrated in Figure 85, a pair



[0218] In addition, with a type in which a depressed groove is not provided
at a threshold, the light-emtting/lightreceiving unit (4) and a reflecting
menber may be di sposed on a vertical |ine that passes between a threshold
of a landing 15 floor and a threshold of an el evator car.
Furthernore, a positional relationship Ib&tween the
lightemtting/light-receiving unit (4) and the reflecting nmenber need not
necessarily be that of an upper end position and a | ower end position on a
vertical l|ine, and an arrangenment on a 20 straight line slightly inclined
with respeétNPocheder®tiertnt i (§4Cle adh A0 & T5&36pRed 2 LPESCRIMPTI ON OF
SYMBOLS [0219] (1)rail 117 (2)car door (2a) end face in a closing
directionve8yearldbore (103) may be formed on the end face (84a) of the

doorstop frame (84) and the end face in a closing direction

{23a) of the high-speed car door (23), and the pathway (115}

5 through which the optical beam B passes may be formed by the
pair of notched portions (84c) and {Z3c).

[(0215) In the sixth elevator described above, during
closing of the high-speed car door (23), the optical beam B
outputted from the light-emitting/light-receiving unit ({4)

10 enters and is reflected by the first reflecting member (61)
and a reflected optical beam B returns to the light-
emitting/light~receiving unit (4) unless a foreign object
exists in a path of the optical beam B. Therefore, a foreign
object detection signal is not generated.

15 [021¢] In contrast, when detection of an optical beam is
interrupted, the light-emitting/light-receiving unit {4)
generates a foreign chject detection signal. Specifically, if
a string S is present across the entrance, when the high-speed
car door (23) reaches a fully closed state as illustrated in

20 Figure 86 or 87, an optical beam outputted from the light-
emitting/light-receiving unit (4) is blocked by the string S
and detection of the optical beam by the light-emitting/light-

receiving unit (4) is interrupted. As a result, a foreign

object detection signal is to be generated.



(3a) end face in a closing direction 5(12) doorstop frane (12a) end face
(23) high-speed car door (23a) end face in a closing direction (29) safety
shoe franme 10(33) | ow speed car door (30) housing space
(4)light-emtting/light-receiving unit (s first reflecting nenber (6)second
reflecting nmenber 15(601) reflecting portion (602) non-reflecting portion
(50) reflecting nenber (61) first reflecting nenber

{0217] Moreover, configurations of the respective parts of
the present invention are not limited tc the embodiments
described above, and variocus modifications can be made within

the technical scepe described in the claims. For example, the

ot

various aforementioned configurations adopted as a safety
device of a center-copen type elevator can also be adopted as a
safety device of a side-open type elevator and, conversely,
the various aforementioned configurations adopted as a safety
device of a side-open type elevator can alsc be adopted as a
16 safety device of a center-open type elevator.
[0218] In addition, with a type in which a depressed groove
is not provided at a threshold, the light-emitting/light-
receiving unit (4) and a reflecting member may be disposed on
a vertical line that passes between a threshold of a landing
15  floor and a threshold of an elevator car.
Furthermore, a positional relationship between the light-
emitting/light-receiving unit {4) and the reflecting member
need not necessarily be that of an upper end position and a
lower end position on a vertical line, and an arrangement on a
20 straight line slightly inclined wiith respect o a vertical
Line can also be adopted,

DESCRIPTION OF SYMBOLS
[0219]

(1) rail



(62) second reflecting nenber 20(621) reflecting portion (622)

non-refl ecting portion (70) cleaning tool (701) cleaning tool (7)cleaning
mechanism 18 (71) cleaning tool (72) spring nenber (73) pressing unit
(guide Me) (77)-(79) cleaning tool 5(81)frame (82)threshold (84) doorstop
frame (84a) end face '

(2} car door
{Za) end face in a closing direction
(3} car door

{3a} end face in a closing direction

[y
[
B

doorstop frame
{12a) end face
{23} high-speed car door
(Z23a) end face in a closing direction
(29) safety shoe frame
10 (33) low-speed car door
{30) housing space
(4) light-emitting/light-receiving unit
(5) first reflecting member
(&) second reflecting member
15 {601) reflecting portion
(602) non~reflecting portion
(50} reflecting member
(610 first reflecting member
{62) second reflecting member
20 {621l) reflecting portion
{622} non-reflecting portion
(70} cleaning tool
{(701) cleaning tool

(7 cleaning mechanism



(85) franme 10(86) threshold (87) groove (9)foreign object penetration
preventing nmenber (90) foreign object pushing nenber (91), (92)foreign
obj ect penetration preventing nenber 15(93) foreign object pushing nenber
(94) protruding nenber (100) control uniys(101) gate switch (105),

(115) pat hway 20 Boptical beamstr g

(71) cleaning tool
{72)  spring member
(73) pressing unit (guide shoe)
(77)~{79}) cleaning tool
5 {81}y frame
(82} threshold
(84) doorstop frame
{84a) end face
(85 frame
10 (86} threshold
(87) groove
{9) foreign object penetration preventing member
(80) foreign obiject pushing member
(ol), (92} foreign object penetration preventing member
15 (93) foreign object pushing memberxr
{94} protruding member
(100} control unit
(101} gate switch
{105y, (115} pathway
20 0B optical beam

string

[€2]



119 CLAIMS [1] A safety device for an elevator conprising a pair of car
doors (2) and (3) that nove in a directipmn approachi ng/ separating from each
ot her to open/close an 5 entrance, wherein a
light-emtting/light-receiving unit (4) is disposed facing downward on one
car door (2) at an upper end position of a straight line vertically
extending froma position separated by a predeterm ned di stance from an end
face in a 10 closing direction (2a), which is to abut the other car door
(3), toward the side of the other car “&6orts (3), afirst reflecting nmenber
(5) is disposed facing upward at a |ower end position of the straight |ine,
the light{éhithipgietyhieetes viog umieleuwites capableled durput tPhg-ah
optical beam 15 and detecting an incident optical beam a housing space
(30) thatdhouses$2t hendli ght -emat tiagd | ight -decetvieoyg unit (4) in a state
where both car doors (2) and (3) are closed is fornmed on the other car door

(3), a segopdosefrlestsaganenbes f6)misadisposed facomen Uphase @t a bottom
portion of the housing 20 space (30) and extends fromthe sane position as
an end; faggrimasclosingidirection (3a) of the other car door (3) toward
t he back of the hou5|ng space (30), and a foreign object detection signal

i's generated ey ﬁﬁ{e@&i@@;ﬂ@/fq@ﬂ%uf@@éi@ﬁﬁ@1@MJEh?ﬂ is disposed

| i ght- enlttlng | Tght-recelving unit |nterrupted during cl osing

accor di ng {6 a1 AT hor ) W% %%%a%%?ﬁa Pob 4 78] TRt P B S P ace of
the first tei'sfég.{‘ghmm (L SEILDY gg@gwgngffpgnahangsdomS
separated by a predetermined distance from an end face in a
10 closing direction (2a), which 1s to abut the other car door
(3), toward the side of the other car door (3}, a first
reflecting member (5} is disposed facing upward at a lower end
position of the straight line, the light-emitting/light-
receiving unit (4) is capable of outputting an optical beam
15 and detecting an incident optical beam, a housing space (30)
that houses the light-emitting/light-receiving unit (4) in a
state where both car doors {2) and (3) are closed is formed on
the other car door (3), & second reflecting member (&) is
disposed facing upward at a bottom portion of the housing
20 space {30) and extends from the same position as an end face
in a closing direction (3a) of the othexr car door {3) toward
the back of the housing space (30), and a foreign object
detection signal is generated when detection of an optical

beam by the light-emitting/light-receiving unit (4) is



5(2) and (3) froman alnost-fully closed state to a fully closed state is
nmount ed on the other car door (3). [3]1&he safety device for an el evator
according to claiml1 or 2, wherein a cleaning tool (701) that cleans a
surface of the second reflecting nmenber (6) during closing of both car
doors 10(2) and (3) froman alnost-fully closed state to a fully cl osed
state i s nounted on the one car door (2) further toward the side of the

ot her car , dpor h the |jghtemt ecelv g unit, (4). [4]
The saf et § HoUF LY FOr AR B ev Lo TAcCordrt L0 iy ehe o A8 ci 4 e 1 tb 3,
wher ein the first reflecting nenber (5) is held |n§§6§ qooove 83% of a

t hreshol dl¢82) The nSahteh RE ohel @arddodte {20 i 3CYFHY (' el 3P dabl e, so
as to be novabl e along the groove (83). [5] The safety device for an

el evat or deebeding tbeaminoneoodf 2 U@W%@@@ﬂaﬂ%WWW§ﬁ&@@nomem
penetration preventing nenber (9) that fills up a gap fornmed between a

| ower endfofsthecehdetf ace nemec| 65) ndgudirectionif@a)l dfotihecat hdvorar door
(3) and a surface of a threshold (82) is nmounted at a | ower end portion of
t he otsher (zarad@or3( 3roml2l alifdsThenshaf et yodevi ceatfortamn efevag or
according to any one of clainms 1 to 5, wherein a foreign object pushing

menber (9Q) cvBhchfidl 85 U@ Gap &oried betaeera dewer (end of the end face
in a closing direction (2a) of the one car door (2) and the surface of the

t hreshol d%ﬁﬁz)-m@dsm@g paotrudes, fur ther,fovardddessiderofc thes ot her car

door (3) an the gap 1I's nounted at a | ower end portlon of the one car door

(2). L7l, The, salety, de"'ami%ft aﬁl L"?(Y?t Of , 2CCOf L A 2 Qé‘eoff rifd al ms

lto 6 ere|n a Ieas one doors anong a|r car
doors (2) and (3 nount ed saf et sho frarreA 7 moves

ol ati ve FELTHS B THootTS QHRILET oht CrelHce Ot TS A4t SHoe T Sie
(27) fornms a slope (28) which has a predeterm ned inclinati on angl e wth

r espeldt tth o i %ht%lfo%l%rhed%{?fdbmf%hly ackSTOWRAr Y- ¢ he® st de ot Yt he ot her

closed state is mounted on the one car door (2) further toward
the side of the other car door (3) than the light-
emitting/light-receiving unit (4).
[4] The safety device for an elevator according to any one of
15 claims 1 to 3, wherein the first reflecting member {(b) is held
inside a groove (83} of a threshold (82), in which the one car
door (2} fits so as to be slidable, so as to be movable along
the groove (83).
[5] The safety device for an elevator according to any one of
20 claims 1 to 4, wherein a foreign object penetration preventing
member (2) that fills up a gap formed between a lower end of
the end face in a closing direction (3a} of the other car door
(3} and a surface of a threshold (82} is mounted at a lower

end portion of the other car door (3).



15car door. [8] The safety device for an el evator according to any one of
clains 1 to V, wherein both car doors (23t and (3) close froma fully open
state t.o a fully closed state via a first alnost-fully closed state and a
second alnost-fully closed state, and 20 the safety device includes
detecting neans that switches fromOFF to ON at a predeterm ned point in
time during closing of both car doors (2) and (3) fromthe first

almost-fully closed state.to.the_second al npst-full | osed state, the_
Second 1 of Phot FRG HBRbEY F&) BT T et e an BhTh Cal BEr - 195 ut BUc et TF om
the light-emtting/light-receiving unit (4) during closing of both car
doors (2)Cafd™¢3} ffo t%%@¥¢%%taaf%%%%g@u@mye%ﬁog%ah%%%x et Y he?$kcond
al nost-fully closed state and hardly reflects an optical beam outputted
fromthe Bhffghtiehptepng/ veghforeedi Neheeani @ (el IhgC €l 0% g df bot h
car doors (2) and (3) fromthe second alnost-fully closed state to the
fully cl osedesiate, candiagdeteeninati 6tat oot hehefdeetcahatoan abhoxmal ity
has occurred at the lightemtting/light-receiving unit (4) is nade when a
forei gn 1Onheblectadetectiion shognahols n®L) generat ech ab t et rtdes det ecténg
means is swtched on. [9] A safety device for an el evator conprising at

| east onecgRLrdophe(2Bdect HAt L MBVEEHLEN Badide6t] OM) appsOachs ngdseparating
froma doorstop frane (12) to open/close an entrance, wherein 15a

'ight-eniﬁghﬁgé&igbt-rf&ﬁ%yi@ﬁ%gﬁ§£tﬁéﬁ &5 dispgsed.facing.- deynward at an

upper end position o? a stralg Ine vertically extending froma position

d, d 1 ned. di f | '
i Tacti on! (33a1 6T T e LatoHbor (53) ™ b choT 2t 16" Shen Ret Aobt 21 Oa° 20 r ame

12 r h i f th r fr 1
(12), tom@lgiéselstge69 wﬁQEEEQQEEtf astagge(og)ﬁhg car doors among the

10 pair of car doors (2} and (3) is mounted with a safety shoe
frame {27) that moves relative to the car docr, and a lower
end face of the safety shoe frame (27) forms a slope (Z28)
which has a predetermined inclination angle with respect to a
horizontal plane and which faces toward the side of the other

15 car door.
f8] The safety device for an elevatcer according to any one of
claims 1 to 7, wherein both car doors (2) and (3) close from a
fully open state to a fully closed state via a first almost-
fully closed state and a second almost-fully closed state, and

20 the safety device includes detecting means that switches from
OFF to ON at a predetermined point in time during closing of
both car doors (2} and {3) from the first almost-fully closed
state to the second almest-fully closed state,

the second reflecting member (6) reflects an optical beam



first reflecting nenber (5) is disposed facing upward at a | ower end
position of the straight line, the lightgmtting/light-receiving unit (4)
is capable of outputting an optical beam and detecting an incident optical
beam a housing 123 space (30) that houses the
light-emtting/light-receiving unit (4) in a state where the car door (23)
is closed is forned on the doorstop frane (12), a second reflecting nenber
(6) is disposed facing upward at a b‘ott_om}no,rti on of the housing 5 space
(30) and @xtepdsed roftt hd'S akes it d idn' iy arfdndr §4ce (12 b the
doorstop franme (12), which the car door (23) is to abut, toward the back of
t he housidgr bpacel ¢30)g ahd el oral ghe@bf ect) det@ctilonf &igridle i 5l gfgher at ed
when detection of an optical beamby the light-emtting/light-receiving
unit (4) dAnost+hiery uptetedustiaie closing sfcdrhd Llarodoofu{28)clofdd] The
safety device for an el evator according to claim9, wherein a cleaning tool
(70) thatsedeansna surdagcerof 1ddes fan sdptrefd eatdang dwenbert4®) 1 du i tige
closing of the car door (23) froman alnost-fully closed state to a fully

cl osed stafg,do. St My edyon. the. dooretapif reme {dng dlddidhersajety

device for an elevator according to claim9 or 10, wherein a cleaning tool

(700) thalaflgans. a surlaesof 1he, sagond.¢old sebiag TREbey (Boduing

cl osi ng the car )fromanam)sf- y closed state to a fully

closed state 20 is mounted on the, car. door, 3 urt her_t.ol y i de of
the door stop ¢ rta?’rei’lﬁzlg]ufﬂ\én&[%beeqi%h E%’m‘%rﬁﬁgn%fﬁelutgéh]fr-%r%%‘e% gtg(g Eﬁ? (4).
[12] The safety device for an e] evator accordin E'gto 3ny ]93{]@{ moj clains 9 to

11, wher et nttHe Fhi'stat etPeetihy entiet (511

emitting/light-receiving unit (4) is made when a foreign

10 object detection signal i1s not generated after the detecting
means is switched on.
[9] A safety device for an elevator comprising at least one
car door (23) that moves in a direction approaching/separating
from a doorstop frame (12) to open/cleose an entrance, wherein

15 a light-emitting/light-receiving unit (4) is disposed
facing downward at an upper end position of a straight line
vertically extending from a position separated by a
predetermined distance from an end face in a closing direction
(23a) of the car door (23), which is to abut the doorstop

20 frame (12), toward the side of Tthe deorstop frame (12}, a
first reflecting member (5) is disposed facing upward at a
lower end position of the straight line, the light-
emitting/light-receiving unit (4) is capable of outputting an

optical beam and detecting an incident optical beam, a housing



124 held inside a groove (87) of a threshold (86), in which the car door
(23) fits so as to be slidable, so as tezbe novabl e al ong the groove (87).
[ 13] The safety device for an el evator according to any one of 5 clains 9
to 12, wherein a foreign object pushing nenber (90) which fills up a gap
formed between a | ower end of the end face in a closing direction (23a) of
the car door (23) and a surface of the threshold (86) and which protrudes
further toward the si de of the doorstop frane_(lg% than the ag,is 10,
mount ed afPacEower) ehlapobPiefS of PEhetehl ~aBof L 12%] L 1o uayeghey baf ety it
device for an elevator according to any one of clains 9 to 13, wherein the
car door ((23)ihsampuptedwikth bBhsafetydenpbe (??anes (209S¢Rats nbvEEeH ePat i ve
to the car door (23), and a | ower end face of the safety shoe frane (29)
forns 15 ahel dper&28)p Wwhiaoh hag) a predetedniaddecnehy natibonar angl eiwith
respect to a horizontal plane and which faces toward the side of another
car door. dikdbkedheasahst ypdeviicetf arbanteheyatofcacedr dhaghtosany one of
claims 9 to 14, wherein the car door (23) closes froma fully 20 open state

to a fyully,ghesedost ahg ¥kaeAqli Fstmal RBSEakdl bys et 06£dast @k ecandracsecond
aInDst-fuIPy cl osed state, the safety device includes detecting neans that

ou o PR B s bRLaRopr RO POLOK Ll dupingloging of
second a|QQSEEEE[|¥O%Lgaeghgt8ggk cf the housing space (30}, and a
foreign object detection signal is generated when detection of
an optical beam by the light-emitting/light-receiving unit (4}
10 is interrupted during closing cof the car door (23).
[10] The safety device for an elevator according to claim 9,
wherein a cleaning toocl (70) that cleans a surface of the
first reflecting member (5) during closing of the car door
(23) from an almost-fully closed state to a fully closed state
15  is mounted on the doorstop frame (12).
[11] The safety device for an elevator according to claim 9 or
10, wherein a cleaning tool (701) that cleans a surface of the
second reflecting member (6) during cleosing of the car door
(23) from an almost-fully closed state to a fully closed state
20 is mounted on the car door (23) further toward the side of the
doorstop frame (12) than the light-emitting/light-receiving
unit (4.
{121 The safety device for an elevator according to any one of

claims 9 to 11, wherein the first reflecting member (5) is



the second reflecting nmenber (6) reflects an optical beam outputted from
the light-emtting/light-receiving unit_(4) during closing of the car door
(23) fromthe first alnost- 5 fully clo e state to the second al nost-fully
closed state and hardly reflects an optical beam outputted fromthe
lightemtting/light-receiving unit (4) during closing of the car door (23)
fromthe second al nost-fully closed state to the fully closed state, and a
determ nation to the effect that an 10 abnormality has occurred at the

light-em tinglhtght-zegebyiagam tof4) tisramdel whersa fof eligiciobjiest
detection signal is not generated after the detecting neans is swtched on.

[16] The safehy.devige foOrsan, eleval of. according tH, aly Qg ofxslalme 1 to
15, wherein a foreign object penetration 15 preventing nenber (9) that

fills up glggg ’fr‘l‘?ég?%g‘%wfﬁ") a lower end of an end face in a closing
an 0

direction o ng door and a surface of a threshold is further nounted
safety device (;Pr an
a

at a | ower d_portion of .the | andi ng door. 17 ety
el evat or é%ﬁgr@? nbageb%i JEBECRar 20™0 f%V?%r aincdc%@‘%%atto move 7'
direction approaching/separating fromeach other to open/close an 90126
entrarte, Cand"a 7 rafe! {81 Y SPosedt AbovE” tHe) Tnt rAKRTE. DWETRIGT (90) 5
light-emtting/light-receiving unit (4) is disposed facing downward on the
frame (81yhaghal pbsition: ovea P PEEYHEC B¢ e vEPHT et 1Y @XtE@Hdi ¢igf f r om an
abutting position where the pair of car doors (2) and (3) abut each other
ina fullyace in a closing direction (23a) of the car door {(23) and a
surface of the thresheld (86) and which protrudes further
toward the side of the doorsteop frame (12Z2) than the gap is
10 mounted at a lower end portion of the car door (23).
[147 The safety device for an elevator according to any one of
claims 9 to 13, wherein the car door (23) is mounted with a
safety shoe frame (29) that moves relative to the car door
{(23), and a lower end face of the safety shoe frame {238) forms
15 a slope {(28) which has a predetermined inclination angle with
respect to a horizontal plane and which faces toward the side
of another car door.
151 The safety device for an elevator accoxrding Lo any one of
claims 9 to 14, wherein the car door (23) closes from a fully
20  open state to a fully closed state via a first almost-fully
closed state and a second almost-fully closed state, the
safety device includes detecling means that switches from OFF

to ON at a predetermined point in time during closing of the

car door (23) from the first almost-fully closed state te the



closed state, a reflecting nenber (50) is disposed facing upward on one car
door (3) at a lower end position of an egd face in a closing direction (3a)

that is to abut the other car 10 door (i 2 the
light-emtting/light-receiving unit (4) is capable of outputting an optical
beam and detecting an incident optical beam and a foreign object detection
signal is generated when detection of an optical beam by the
lightemtting/light-receiving unit (4) is interrupted during 15 cl osing of
both car deersd(2)imaBd-(3)1{remaniatrmpsté,;fully closed state to a fully
closed state. [18] The safety device for an elevator according to claim

17, whe ein theppeflegthnge FeODEr § SmbSr hgd;pl roside:a g5 oove ¢88)nofna
threshold (82), in which the one car door (3) fits 20 so as to be slidable,

30,35 Lo becmuablie al.ang,Lhe, of 00ve, (83), . 1491 The Sal sty dewi ep, for an

el evat or wherern a ning too at cleans a
surface of the reflecting_ nenber 58% dur i cl osi of. bot h. car_doors 127
(2) and (3 ir89nb ﬂféﬁgiﬁérﬁ%ﬁ%ﬁg %%e(%gg) ok -Jr%%%o?%“?%b). [ 20]
The sqfet¥ device for an el evator according to an% one o{ CL$iﬂB 17 to 19,
whereith apai¥ BfOuBPr 8368 portionscEohy AnersE3byl by GpATT e hotEhed
portions (2c) and (3c) extending along the straight line are formed on the
pai r of chprdéprsefRycanday3yroncehdotaresuipuial e o5t oy ©i? ekt 90 (2a) and
(3a) that are to abut each other in a fully closed state of the pair of car
doors (2)eandt{By/1and:whencthenpainiof (€arddoorg d0¢Inandt (Bheaterin a
fully closed state, a pathway (105)

door (23} from the second almost-fully closed state to the

fully closed state, and a determination to the effect that an

10  abnormality has cccurred at the light-emitting/light-receiving

unit (4) is made when a foreign object detection signal is not

generated after the detecting means is switched on.

[16] The safety device for an elevator according to any one of

claims 1 to 15, wherein a foreign object penetration

15  preventing member (9) that fills up a gap formed between a

lower end of an end face in a closing direction of a landing

door and a surface of a threshold is further mounted at a

lower end portion of the landing door.

[17] A safety device for an elevator comprising a pair of car

20 doors {2} and (3) that move in a direction

approaching/separating from each other to open/close an



t hrough which an optical beam passes is forned by the pair of depressed
portions (2b) and (3b) or the pair of notched portions (2c) and (3c). [21]
A safety device for an el evator conprisiﬁb at | east one 15 car door (23)
that noves in a direction approaching/separating froma doorstop frane (84)
to open/cl ose an entrance, wherein alight-emtting/light-receiving
unit (4) is disposed facing dowmmward on the doorstop Hanle (84) at an upper
end position of a straight line vertically extending froma 20 position

separ at edey-an Pt edgher i peghdi s ance; from ansehdk face £B4a)ncdhich the car
door (23) is to abut, toward the side of the car door (23), a first

reflectinghgpg%gr (61) is disposed facing upward at a | ower end position of
the straight 128 line, the light-emtting/light-receiving unit (4) is

capabl e of outputting an.optical.beam and. detecting ap, i Ngi egg opti cal
beam & housi g ShARE” (30} CLHEL hATCesarhE 1 Brebntt [TholT1 ShEos 2241 Vi ng
unit (4) in a state where the ca% 5 dﬁg@ (23% is closed is formed on the
car door {23)79aQuRBnRtdref| bleti hghenbet’ (82)2i BOFi §hosed fact hg® UpWar d at
a botgpn1 ortion of the housinglspace (30) and extends fromthe sane
posi tion ashanveRrdl ¢atkyi a*aef b3 nfr Al rdet Mont { 233) PoF L Ehel care#dor e 23)
which is to abut the doorstop frame (84), 10 toward the back of the housing
space (30painandfactoredygnsobfectndefabtdlont stgwal otkegenerat &l When
detection of an optical beamby the light-emtting/light-receiving unit (4)
IS interrupbedddsring, ckoseheofithencapedo0s0)( 28 . d]22psdhelfsalegy device
for an el evator according to claim?21,
upward on one car door {3) at a lower end position of an end
face in a c¢losing direction (3a) that is to abut the other car
10 door (2), the light-emitting/light-receiving unit (4} is
capable of outputting an optical beam and detecting an
incident cptical beam, and a foreign cbject detecticn signal
is generated when detection of an optical beam by the light-
emitting/light-receiving unit (4) is interrupted during
15 closing of both car doors (2) and {3) from an almost-fully
closed state to & fully closed state.
[18] The safety device for an elevator according to claim 17,
wherein the reflecting member {50) is held inside a groove
(83) of a threshold (82), in which the one car door (3) fits
20 s0 as to bhe slidable, so as to be movable along the groove
(83).
[19] The safety device for an elevator acccording te claim 18,

wherein a cleaning tool (77) that cleans a surface cf the

reflecting menber (50) during closing of both car deors



15 wherein a safety shoe frame (29) that noves relative to the car door
(23) is nmounted on the car door (23), a Béotruding menber (94) that extends
along the straight line is forned on thé?énd face (84a) of the doorstop
frame (84), the protruding nmenber (94) has a protruding length fromthe end
face (84a) 20 that is shorter than the predeterm ned distance, and the
protrudi ng nmenber (94) is positioned on the side of the safety shoe frane
(29) with respect to the position of the straight |line and overlaps the

saf ety shage)f mane (629) sduningeeal assngeofhthercarcdoos) (28) thel20reER31dThe
safety device for an elevator according to claim?21 or 22, wherein a

f orei gn ohjgegt, pushi ng nenber (93) that protrudes further toward the side
of the car door (23) than the end face (84a) of the doorstop frame (84) is
di sposed gbpa §pkowekee ddB@ﬁEb0909faEh%1999E§EOBcEB$H? gSéb-any2éL The
safety device for an el évator according to any one o0 CP ims 21°to %3,
wherein a_gl ing tool ,(78) that cleans a.surface_aof the first | ect.i ng
merber | (65 "GP B SPodfa BPTERE Gar dbort 98y ESoRubtak sh L heBtar Hoor
(23). 10[ The safety device for an_elevat ccordi to any one of

o " 21 08 287 GnBReTnCL BPeShPHG To0ISt70) 2FS Hitint &) orv<F RECEB8r ot op
frame (84) further toward the side of the car door (23) than the

| i ght - eni BLPRE/ ERGhELFacalvi ngnanpte(4PrmafAdorhelel BahingTt 68F €79¥Scl eans
a surface of the second 15 reflecting nenber (62) during closing of the car
door (23).(2]26pdTHE) safieeyddéviee foraanlekeévdt diractordi ngat oandy (8ae of
clains 21 to 25, wherein the first reflecting nmenber (61) is held inside a
groove (8Thaof aact hreshokdef8B) cbhewhiohat ielcar ctloeed(2Bxt&i b§ sbeas to he
slidable. 20[21] The safety device for an el evator according to any one of
claims 21pt0r26f7 wher @bbrkhe2¢arndoor) (23hdchpsastheopnarf ukl yaepapostat e
to afully closed state via a first alnost-fully cl osed state and a second
iggvszofukby ghaesed)shate;nt hersaf ¢t ¥ deviicechnel udesadgliggt i ngseans that

through which an optical beam passes ig formed by the pair of
depressed portions (2b) and {3b) or the pair of notched
portions (2c) and {(3c).
[21] A safety device for an elevator comprising at least one
15 car door (23) that moves in a direction approaching/separating
from a doorstop frame (84) to open/close an entrance, wherein
a light-emitting/light-receiving unit (4) i1s disposed
facing downward on the doorstop frame (84) at an upper end
position of a stralght line vertically extending from a
206 position separated by a predetermined distance from an end
face {84a), which the car door (23} is to abut, toward the
side of the car deoor (23), a first reflecting member (61) is

disposed facing upward at a lower end position of the straight



switches fromOFF to ON at a predeterm ned point in tinme during closing of
the car door (23) fromthe first alnost-fully closed state to the second
al nost-fully closed state, the second réf%ecting menber (62) reflects an
optical 5 beamoutputted fromthe light-emtting/light-receiving unit (4)
during closing of the car door (23) fromthe first alnost-fully closed
state to the second alnost-fully closed state and hardly reflects an
optical beamoutputted fromthe lightemtting/light-receiving unit (4)
during cl asinag ahet hegharct@rdoat;/(23htfFronetihengecond aknost- Eubhylel osed
state to the fully closed state, and a determnation to the effect that an

abnor mal i tf haseeeUntednabptheshi gBkmerhtt hRgLLLgh- keCeh¥ERgnUNIt (4) is
made when a foreign object detection signal is not generated after the

det ect i ng JRaNS 11 $c34, L gh gu@@ng%épé%%%T@ﬁAS@ﬁg%yhgﬁggget arjapyelevator

according to any one of clains erein output of an optical beam

by the |i —emttingllight-receiving.uni 4) is,.executed during._closing
of the caftdbar prontah Srrestrl )% Suba 8 a B e bR 6 Pt cPateq

state., [29] The.safety. device for an el evator accqrdin any one of
ol af e 170512 AN S LRREFarA FBFErgnCBb] Eor CopenBOF At Ol phaTRRENG
menbers (91) and (92) that fill up a gap forned between a | ower end of an
end face FRtacEléspnfelPeEct Péh &F fhereapddberiafduavatff atedobohton

threshold are mounted at a | ower end portion of the car door.
portion of the housing space (30) and extends from the same

position as an end face in a closing direction (Z23a) of the
car door {23), which is to abut the doorstop frame (84),

10 toward the kack of the housing space {30), and a foreign
object detection signal is generated when detection of an
optical beam by the light-emitting/light-receiving unit (4) is
interrupted during closing of the car door (23).

[22] The safety device for an elevator according to claim 21,

15  wherein a safety shoe frame {29) that moves relative to the
car door (23) 1s mounted on the car door {(23), a protruding
member (24) that extends along the straight line is formed on
the end face (84a) of the doorstop frame (84), the protruding
member {94) has a protruding length from the end face (84a)

20 that is sheorter than the predetaermined distance, and the
protruding member (94) is positioned on the side of the safety
shoe frame (29) with respect to the positicon of the straight
line and overlaps the safety shoe frame (29) during closing of

the car door (23).



5[ 30] The safety device for an el evator according to any one of clains 1 to
16, 17 to 27, and 28 to 29 conpri sing: reverse door openi ng neans

whi ch, when a foreign object detection $f4nal is generated during closing
of the car door, reverses the operation and executes a reverse door opening
10 operation for opening the car door; forced door closing neans that
di sabl es a reverse door opening operation by the reverse door opening neans
and forcibly executes a door closing operation of the car door regardl ess

of whether,a;feonei gnrebjegtvdeteeti-onnsbgpabibs docgenengted orangty1and
announci ng neans that announces execution of the forced door closing

operationogibgerwggg EQ.5hgogéggHg%B?%g%aéggvéﬁéaﬁgﬁggpr(ggps{ﬂgtoperation

by the forced Hoor closing nean t he execution of the

forced dogr cl 0sing.20 tion.by, the.forced, | 0s s, [31] Th
caf oty douPeE-Tar aRcorBuat br*abdol AP ng LB Gl aFWia0> 1 (P thal ConprTai ng: |

el evator car controlling neans that causes a.run of 132.
the end face (84a) of the doorstop frame (83? 18 ngpOSed at a

5 lower end portion of the doocrstcop frame (84}.

[24] The safety device for an elevator according to any one of
claims 21 to 23, wherein a cleaning teel (78) that cleans a
surface of the first reflecting member (61) during closing of
the car door (23) is mounted on the car door {23).

10 [25] The safety device for an elevator according to any one of
claims 21 to 24, wherein a cleaning tool (789) is mounted on
the doorstop frame (84) further toward the side of the car
door {23) than the light-emitting/light-~receiving unit (4},
and the cleaning tool (79) cleans a surface of the second

16 reflecting member ({62) during closing of the car door (23).
[26] The safety device for an elevator according to any one of
claims 21 to 25, wherein the first reflecting member (61) is
held inside a groove (87) of a threshold {86) in which the car
door (23) fits so as to be slidable.

20 [27] The safety device for an elevator according to any one of
claims 2% to 26, wherein the car door (23) c¢loses from a fully
open state to a fully closed state via a first almost-fully
closed state and a second almost-fully closed state, the

safety device includes detecting means that



el evator car to start after conpletion of a forced door closing operation
by the forced door closing neans; and s nd announci ng nmeans whi ch, when a
forei gn object detection signal is geneﬁgﬁed during an execution of a
forced 5 door closing operation by the forced door closing neans, announces
a start of a run of the elevator car before the run of the elevator car is
started by the elevator car controlling neans.

switches from OFF to ON at a predetermined point in time
during closing of the car door (23) from the first almost-
fully closed state to the second almost-fully closed state,

the second refiecting member (62) reflects an optical

ot

beam outputted from the light-emitting/light-receiving unit

(4) during <¢losing of the car door (23) from the first almost-
fully closed state to the second almost-fully closed state and
hardly reflects an optical beam outputted from the light-
emitting/light-receiving unit (4) during closing of the car

10 door (23} from the second almost-fully closed state to the
fully closed state, and a determination to the effect that an
abnormality has occurred at the light-emitting/light-receiving
unit {4) 1s made when a foreign object detection signal is not

generated after the detecting means is switched on.

(28] The safety device for an elevator according to any
one of claims 17 to 27, wherein output of an optical beam by
the light-emitting/light-receiving unit (4) is executed during
cloesing of the car door from an almost-fully closed state to a

20 fully closed state.
[29] The safety device for an elevator according to any one of

claims 17 to 27 and 28, wherein foreign cobject



o

10

20

13l

penetration preventing members (91} and (92) that fill up a
gap formed between a lower end of an end face in a closing
direction of the car docor and a surface of a threshold are
mounted at a lower end portion of the car door.
[307 The safety device for an elevator according to any one of
claims 1 to 16, 17 to 27, and 28 to 29 comprising:

reverse door opening means which, when a foreign object
detection signal is generated during clesing of the car door,
reverses the operation and executes a reverse door opening
operation for opening the car door;

forced door closing means that disables a reverse door
opening operation by the reverse door opening means and
forcibly executes a door closing coperation of the car door
regardless of whether a foreign object detection signal is
generated or not; and

announcing means that announces execution of the forced
door closing coperation either before the execution of the
forced door cleosing operation by the forced door closing means
or in parallel with the execution of the forced deoor closing
operation by the forced deoor closing means.
[31] The safety device for an elevator according to claim 30,
further comprising:

elevator car controlling means that causes a run of an



132

elevator car to start after completion cof a forced door
closing operation by the forced door closing means; and
second announcing means which, when a foreign object
detection signal is generated during an execution of a forced
door closing operation by the forced door closing means,
announces a start of a run of the elevator car before the run

of the elevator car is started by the elevator car controlling

means.



