1 SPECIFICATION SAFETY DEVICE FOR ELEVATOR TECHNICAL FIELD [0001]The presena invent
ion relates tofety device evator, and more specifically, to a safety device for an elevator for achieving
safety when a string-like foreign object 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 floor, a. car door and a landing door
close while the leash is stretched. taut so as to straddle the inside of the elevator car and the landing
floor and the elevator ascends or descends. As a 15 result, a. hapd of the person is forcefuald by the
leash on the pet and may sometimes create eSPECOFIeA&Td ONury to a wrist or the 11k.e. [0003]A car
door of an elevator is hpunted with a safety shoe frame which protrudes from. an end face of the car
door in 20 a closin§AlHETHoD Bvid CRoVERrdidtitd/fd0GRe car door and. which is arranged so that when
the safety shoe frame bumps into a person or a foreign object during closing of the car door and a
force acts on the safgiilShOalfranid; dlosing operations of the car door and a landing door are
reversed. to
[0001] The present invention relates to a safety device for
5 an elevator, and more specifically, to a safety device for an
elevator for achieving safety when a string-like foreign
object 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 floor, a car
door and a landing door close while the leash is stretched
taut so 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 risk of severe injury to
a wrist or the like.
[0003] A car door of an elevator i1s mounted with a safety
shoe frame which protrudes from an end face of the car door in
20 a closing direction and moves relative to the car door and
which is arranged so that when the safety shoe frame bumps
into 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



opening operations. In addition, an arrangement is adopted where an optic horizontallytransversing
an entrance of an elevator car is generated ano closing operations or a car door and a 5 landing door
are reversed to an opening operation when the optic 2beam is blocked by d person or a foreign
object. [0004]However, conventional foreign object detecting methods that use the aforementioned
safety shoe frame or horizontal optical beam are incapable of accprately detecting 10 an elongated
foreign o ject such as a string or a rope. In consideration thereof, a string like foreign object is
conceivably detected by utilizing a vertical scanning method (refer to Patent Literatureinvolving
arranging adigéh i ronittipg icanit idras_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 lhwexdnhdtgasitjoraon dre-sedieakime, s datkiediew) hgie e t@uitenftamdlie
light-emitting unit by the light-receiving unit. 20[0005]in mddjtHon, a string--[ a foreign obpect is also
conceivablybeetectearzotilizaid 3 vEnassearsing naethed trefieceo Phtem licctatmd @l imaiving
arranging a light emitting unit on a. threshold at a position on a vertical Imee that extends vertically
from an abutengpositistetheroch gdipf ear dpersdbnrsachotheciar fidig iclaoled atate, arranging a
light -recm | ring unit. on a frame above an entrance, and detecting lighL outputted from the light
-emittiric] udiebyl INg Jaiesiveng urd\3i0666!) ) topascantNd RetrRIREtaPehen the

optical beam is blocked by a person or a foreign object.
[0004] However, conventional foreign object detecting
methods that use the aforementioned safety shoe frame or
horizontal optical beam are incapable of accurately detecting

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

In consideration thereof, a string-like foreign object 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 iIn 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 [0005] In addition, a string-like foreign object i1s 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



above, since an octioal scanning line transverse, asrng diallhg losing of a car door in a state where a
string passes thxouph an entxance of an elevator gei and sicetches at a position with a certain height,
the string can be detected 10 based on an output signal of a lig,eceiving unit. rtJATION MIST
MATEY"( LITERATURE', [0007]Patent Literatureapanese Utility Model Laid- Omen No. 61-203680
15Patent Literature 2: Japanese Patent Ladd-Open No 2008- 169009 DiSitOSUME OF THE
INVENTION PROBLEMS TO BE SOLVE)) BY THE INVENTICN [0008]With an elevator in which a
light-emitting unit is 20 arranged on a cHr door (refer to Patent Literature 1), since a lighting unit is
installed at aasiionduoirgdiigutorsarhenctface ida elofing Birectos ofl thetearedoor, a housing
space for the lighting unit must be formed on another car door or a doorstop frame in order to prevent
the lighting anitdrogn righ dith rgiat dpeceamthegdaandtbpdrarae flueimg above an entrance,
and detecting light outputted from the light-emitting unit by
the light-receiving unit.
5 [0006] By adopting the vertical scanning methods described
above, since an optical scanning line transverses a string
during closing of a car door iIn 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
10 based on an output signal of a light-receiving unit.
CITATION LIST
PATENT LITERATURE
[0007] Patent Literature 1: Japanese Utility Model Laid-
Open No. 61-203680
15 Patent Literature 2: Japanese Patent Laid-Open No. 2008-
169009
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008] With an elevator in which a light-emitting unit is
20 arranged on a car door (refer to Patent Literature 1), since a
lighting unit is installed at a position protruding from an
end face in a closing direction of the car door, a housing

space for the lighting unit must be formed on another car door

or a doorstop frame in order to prevent the lighting unit from



ciosinot of the car door. from. a pos immedia f previous tioa fully- closed stone (attics _[( ly
closetposition) to a fully closed position Therehore, durinc closing of the car door from the sh-fully
closed positithe fully closed pos ion, light outputted From the (fimg unit is blacken by the otrier car dot)
or the doorstop !Imm and fails to reach the light-receiving unit. 10[0009]At this point, since ah
interruption of tiht detection by the light-receiving unit cannot he determined to be a detection of a
foreign object, a foreign object detection function by the lighting unit and the light----receiving unit must
be disabted during closing of the car door from the 15 aimpst ally closed position to the fully closed
position_ colltihib ogsey sirrcetthe forgignobjeet dptection furatioddyrisedighfinamaitdundithg
light----receiving unit is disabled, there is a problem that a string-like foreign object cannot be detected
if the string-dike $anmeigrodbjebeisshnetchmuiarfd-om2 @ cpotactwith theead fade ihya plosingpdisection of a
car door on whict the lighting unit is installed. [0010]Althpugh ah elevator in which a ight-emttting unit
is arrangedtom atHredioldof @sfeams {edtfer (ol aeat Liferblyrec omedolveshit yrobletiq there is a risk
that light outputted. from The :unit is blacken by the adhesion oft or vandchism commirted on
theTight-eafudil yfeslosiatyy posd Lkwierru-pnaon of linlnt detection by a light-rece ing unit. and an

erroneous determ:cnar:ron that a ) i
5 Therefore, during closing of the car door from the

almost-fully closed position to the fully closed position,
light outputted from the lighting unit is blocked by the other
car door or the doorstop frame and fails to reach the light-
receiving unit.

10  [0009] At this point, since an interruption of light
detection by the light-receiving unit cannot be determined to
be a detection of a foreign object, a foreign object detection
function by the lighting unit and the light-receiving unit
must be disabled during closing of the car door from the

15 almost-fully closed position to the fully closed position.

In this case, since the foreign object detection function
by the lighting unit and the light-receiving unit is disabled,
there i1s a problem that a string-like foreign object cannot be
detected 1f the string-like foreign object is stretched and in

20 contact with the end face in a closing direction of a car door
on which the lighting unit is installed.

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

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



5reigh object is detected. For exadrbdeda. pressure sensor WOOse sen s itt vi rain(3e.-4 ennre area
From an upper- (Jed tonC an end race in.4 trsing direct :on a car door can cancel:biy be mpuhted to
the end face, such an arrangement 10 problematicallysnecessitates significant retrofitting of the car
door and therefore high retrofit cost. [00111In consideration of the Mbove, it is an object of tne present
invention to provide a safety device for an elevator capable of accurately detecting a striu --like foreign
15 object regardless of a position thereof with a simple structure. MEANS FOR SOLVING THE
PROBLEMS [00121A first elevator saXety device according to the present invention includes a pair

of cax doord §2ranc(BiAdttbati mbirenin ehdireCilghtappmaadiing sepatating idockash dipette
open/close ah entrance, wherein a. light - emitting ight -receiving unit (4) is disposed facing downward.
at an upperagtteastion®t a sireight Tusenderli¢sdly extrendirntg daatlettueard egttfaer it tiichgsing
direction (2a) 6 of one car dbol (2) that is to abut the other car door from aposltion separated by a
preoetetm tedidistanesuildn mhe endafacerntarstogitg alire¢6n (2ghtowiad elod sanieyf the other cat
door. (3),first :refiecting member (5) is dispbsed
light-receiving unit and an erroneous determination that a
5 Toreign object is detected.
For example, while a pressure sensor whose sensitivity
range i1s the entire area from an upper end to a lower end of
an end face In a closing direction a car door can conceivably
be mounted to the end face, such an arrangement
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 i1nvention to provide a safety device for an
elevator capable of accurately detecting a string-like foreign
15 object regardless of a position thereof with a simple
structure.
MEANS FOR SOLVING THE PROBLEMS
[0012] A Tirst elevator safety device according to the
present invention includes a pair of car doors (2) and (3)
20 that move In a direction approaching/separating from each
other to open/close an entrance, wherein a 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 (2a)



5facing upward IIL. Cl lower end osraon of the straight Line, and the lic t-efh-receiving unit (4) is cak
outputnang cln optical beam and cienecrang an incident. optaj beam. [001311A housing space (30)
that houses the light 10 emitting ight-recbiving unit (4®in a state where both car doors (2) and (3) are
closed is formed on the other cat door (3), a second reflecting memberis 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 cat door (3) toward the back of the housing space (30)
[001411The light--emitting/light--receiving unit generates a foreign obhect detection signal when
detection obf @reoptinal Heam) (Rpinteretptéd dutinalslosinghef hathear 28dodso@) €8Y (3) . As
a result, the presence of a. foreign object is recognized and a closing operation of both car doorsand
(3) is aborteft:- ¢00 o] posartdimuntosthpdirsiteldvéigr aafetye detiee mdE€dcrfhstaaloeyef Mdherthdoreign,
object is absent from the en ,a tte of; t.h.e elevator car, duxing a. movement. ci both car doors (2)
an(3) from afdlyfepsn din; 4 noddslingodda statd cam (2idatdeard ctine!us.rele. fodmthe light -
other car door (3), a fFirst reflecting member (5) 1s disposed
5 TFacing upward at a lower end position of the straight line,
and the light-emitting/light-receiving unit (4) is capable of
outputting 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
doors (2) and (3) are closed 1s 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 door (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 optical beam is interrupted during closing of both car
20 doors (2) and (3).
As a result, the presence of a foreign object is
recognized and a closing operation of both car doors (2) and

(3) 1s aborted.

[0015] According to the first elevator safety device



5 emitting Mithiercbeinfimm unit (4) is refoLectedhy the flrst reffiebteng Inelther (5) ana enters the
lipti-efitting/light rccefilmg unitt) un 1 the 112ft-eft-MLitt g/ligh T1-ILeOleiving unit (4) penetretinto tie
nouslong spece (30), and after the light-emitting/light-receiving unit (4) penetrates into the 10 housing
space (30), an optical beam outputted from the lig, emitting/light-receiving unit (4) is reflected by the
second reflecting member (6) and. enters the light-emitting ightreceit ieg unit 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 signs- is not generated. [00161In contrast,
when a. strigiegike foreiprablojeet, isyiesert awesd the entjace, sikcasseotichbaarheutputted 20
from the light-emitting ight -receiving unit (4) is blocked by the foreign object during closing of both car
doors (2) amcth3)adetectidn bhtheedjgticat beacaly, thdulightgemittog/égletre ceilinmpaiit GYris
interrupted and, as a result, a foreign object detection signal 05 generated. At this 70L0t even
when the stddaaicsiL(R9. farelgi{ dpjebr snsteet€hdd windpein sdistéie with thefackhyciodingdldn (3a) of
nne other car doersfxce an optictf beam detection. opera ]lhy the light-emitting/light-receiving
state, an optical beam outputted from the light-

5 emitting/light-receiving unit (4) is reflected by the first
reflecting member (5) and enters the light-emitting/light-
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 iInto the

10 housing space (30), an optical beam outputted 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) i1s not interrupted during
closing of both car doors (2) and (3) and a foreign object
detection signal 1s not generated.

[0016] In contrast, when a string-like foreign object is
present across the entrance, since an optical beam outputted

20 from the light-emitting/light-receiving unit (4) i1s 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.



5 unit (41 1.5 ongbing a nu. an opt ice L beam o D. potted t rom the ihghtLng/ ii ght -receL v ng unit.
(blocked by the fc reign object untL.l both car doors (2) and (3) reach a fully ciosed slif.e, the presence
of the ,ereitn olhject can be detected. 10[0017]In a. speecific configuration, a cleaning tool. (70) that
cleams a surface of the first reflecting member 5) during closing of both 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 co-figuration, si-ce the surface of the f ix st 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 oftthetiiist rpideting mearbert{ghisttenstantlyizp-hakvainedaiom faojalde reflecting
surface. [0018]In addition, i , specific configuration, a cleaning toolthat cleans a surface of the second.
reflecting memlzrétdurny alodinDsofiboticcatdodrsyRilantt{d) ooh draaknadsi-fallcdloseéagtate to a
fully closed state is mc! unted on the one car door (2)rther toward the side of the Oth(8. r car door. (3)
tin li In. thb diglyeeitaing/(Gbt)\V bff OLhmioUheAcsordindao th€ SPecifid cor fiaimasipte dad 5 surface of
the second. reing aephis cleaned by the cleaning tool (701) every time both. car doors (2) and (3)
close from &eamolstifamitéioseasataibiafulipcldsel. bigbirerakfbedf kigRkEctias ednibadting
mnemoer (6) is constantly maintained as a favorable reflecting surface.
5 unit (4) i1s ongoing and an optical beam outputted from the
light-emitting/light-receiving unit (4) i1s blocked by the
foreign object until both 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 tool (70)
that cleans a surface of the first reflecting member (5)
during closing of both 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 configuration, since the
surface of the first reflecting member (5) i1s 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 (5) is constantly
20 maintained as a favorable reflecting surface.
[0018] In addition, In a specific configuration, a cleaning
tool (701) that cleans a surface of the second reflecting

member (6) during closing of both car doors (2) and (3) from

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



10[00191Furthermore, inspecific configuration, a foreign object penetration preventing mppher (9) that
fills up a gap formed between a lower end of the end. face in a closing direction.of the other car
doorand a surface of a threshold (82) is mounted at adower end portion of the other 1.5car door (3).
According to the specific configuration, since the foreign object penetration preventing
memberprevents penetration of a string-like foreign object into a gap formed between the lower end of
the end face in a. closing direction. 20(3a) of the ch door (3) and the surface of the threshold (82), a
string- tkp foreign object can be reliably detected during closing of both car. doors (2) and (3).
[00201Mpreaventathspectfos condigaeationpa forgidn dhiethpushing amumipie(99) adichfilshep a gap
formed between 10 a lower end of one end face in a closHna dire ionof the one car doorand the
surrace of tdté ¢ ceslaotd 82ran@ YW hidhapratba Hurtiiet tevdrtit imggitlegli the-etdercangoor (3) t.han
t.h.e gap is mounted at a. lower end portion o ft the one
unit (4).
According to the specific configuration, since the
5 surface of the second reflecting member (6) is cleaned by the
cleaning tool (701) every time both car doors (2) and (3)
close from an almost-fully closed state to a fully closed
state, the surface of the second reflecting member (6) is
constantly maintained as a favorable reflecting surface.
10 [0019] Furthermore, in a specific configuration, a foreign
object penetration preventing member (9) 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) i1s mounted at a lower end portion of the other
15 car door (3).
According to the specific configuration, since the
foreign object penetration preventing member (9) prevents
penetration of a string-like foreign object into a gap formed
between the lower end of the end face in a closing direction
20 (3a) of the car door (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, iIn a specific configuration, a foreign

object pushing member (90) which fills up a gap formed between



5car door (2). According to tspecific configuration, since the to retgh, object hshHng member (90)reve
ntsetrJ Hon of a string-like foreign object. rrho a gap formed between the lower end of the end face
ins. closing direction. (2a) of the car 10 door (2) and the surface of the threshold (82) and the foreign
object is pushed further forwand thah the gap during closing of both car doors (2) and. (3), an optical.
beam is invariably blocked by the foreign object during closing of both car doors (2) and. ha and, as a
result, the string -Itke foreign object 15 can be relia.hly detected. [0021]in mdditHon, in a specific
configuration, at least one of the car doors among the pair of car doors (2) and (3) is mounted. with a
safety shoedrdroad27 ethat oPvesaekatide fatwe dah dood esilrayloharentifane 2 #e sdffethshoe
frame 20(27) forms a slope (23) which has a predetermined. inclination angle with respect to a
horizontal ptaree ard wihichrfaC2)d tawardtihe sdafathe atiietbar ddaresboddin@®)tharspecific co
ffiquhation, even. If a string-like foreign oblect slips under the lower end face of 11 the safety shoe
frame (27) dirimghclpsioyrafdesh €ardbes (Rpandd3)tihy beilig thE foleigotbiyumartdiabe oreiom
(3) than the gap is mounted at a lower end portion of the one
5 car door (2).
According to the specific 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 (2a) of the car
10 door (2) and the surface of the threshold (82) and the foreign
object is pushed further forward than the gap during closing
of both car doors (2) and (3), an optical beam is invariably
blocked by the foreign object during closing of both car doors
(2) and (3) and, as a result, the string-like foreign object
15 can be reliably detected.
[0021] In addition, In a specific configuration, at least
one of the car doors among the pair 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) forms a slope (28) which has a predetermined inclination
angle with respect to a horizontal 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 lower end face of



object i guided by the slopeof the safety. -hoe frau (27) anb candilly exurlL rate itself from underneath
the 5safety. shoe frau [00OFurthermite, in a spocific configu tior both car. doors (2) and (3) close from a
fully open state toa fully closed state vie a flrst almeHtifutly bohed state 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 dutjnb closing of both car doors (2) and. (3) from the first almbst -fully
closed, state to the second almost-fully closed state, wherein the second reflecting member (6) is
arranged so as to 15 reflect am optical beam outputted from the light - emitting ight -receiving unit (4.)
during closinpef batreesr ddws (Frand (ATMdbe dirsj atrhostifigl -y £ldsedstatertodbe second
almost-fully closed state and to hardly reflect an opticat beam outputted from the

light-emittingAiphitete(Bng 20yuniu(l) tiognd oo siayefilpothalay elotrsi(Ryaand (2} frenfthecsepond
almost-fully closed state to the fut v closed state. A control unit (100) determines that an
abnormalityotitgseode urse datittie djghy -arhittirg Ay -r€28iyvirpfudib &) selferty feteign dll@otedetection
signal is not generated after the 12 detecting- means is swiLtched. [00231According to the spe. c.ific
configuratioGd¥dembdtican readily extricate itself from underneath the
5 safety shoe frame (27).
[0022] Furthermore, In a specific configuration, 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 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 fTirst almost-fully closed state to the
second almost-fully closed state, wherein
the second reflecting member (6) iIs arranged so as to
15 reflect an optical beam outputted from the light-
emitting/light-receiving unit (4) during closing of both 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 object detection signal Is not generated after the



car doors (2) and (3) close to the fL.rst aiLmost-fuliLv closed. state, anonticai beam outichtied from the
1 ghto 5eiLM t tii L giMe (m-"I " unit (4)re ecned by a reflectinc portion (601) of the second refltcting
memberand reit.= igiiht-recejL iitAt this -pip’, n1 , the detecting means has been swirc.h.eo
3-ffSibsegpen both car doors (2) and (3) are closing to the second almost- 10 fully closed state, an
optical beam outputted from the lig, enbttjngiljght-recejving unit (4) is reflected by the second reflecting
member (6) and. returns to the light -emitting/light - recet iog unit [ gith an amount of light equal to or
exceeding a certain level and, at the same time, the detecting MeSTIS is switched on at the
predetermingstpoini ingimeavhendatty cactdedrso?) and. (3) further close from the second almost

fully closed position, since an optical beam outputted from the light-emitting ight-recbiving unit (4) is
hardly refle§ied28/]the sesa refiaotngondrinbe s @nflido esomdt Rfunedtrnao thevlight teortditting/ljght
-receiving unit (4) with an amount of light equal to or exceeding a. cbrtadn level, a foreign oblect
dbtection sigasl idgenseratgd. Anthis(BJint kbedetartinhendansit stilinosiedfon hetdfosecas long as
the light-emittjing Mght-receiving unit (4) is operating 13 normally, in a fully closed state, the detecting
means switsdeten and, aphecsdmbitiberciu @btjeed dékorok Biynbl gd&ne-line [CO alldowever, it
some finn of abnormalit .h.as occurrecat 5, ,Q...1:- - MI. _tL.i1,1]t -receiving unitL.n a fully closed
state, the defidtiblimeddd 3t ittaee brilng aurdrbigdobjéct. tefebaohedamyl. & neffdankags(L.
Consequently, it can be Hel crcemHp_had some kJ?of ahnormaiitv has occurred at the
Hghbenﬂnmaﬂﬁﬁﬂﬂ&xﬁﬁﬂéhnﬁf4ﬁﬁﬁeﬁ%§@ﬁ99ﬁ?§ﬁ@§¢lng member (6) and returns

to the light-emitting/light-receiving unit (4). At this point,

the detecting means has been switched off. Subsequently, while

both car doors (2) and (3) are closing to the second almost-

10 fully closed state, an optical beam outputted from the light-
emitting/light-receiving unit (4) is reflected by 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

15 means is 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 outputted
from the light-emitting/light-receiving unit (4) is hardly
reflected by the second reflecting member (6) and does not

20 return to the light-emitting/light-receiving unit (4) with an
amount of light equal to or exceeding a certain level, a
foreign object detection signal 1s generated. At this point,

the detecting means is still turned on. Therefore, as long as

the light-emitting/light-receiving unit (4) i1s operating



10 detection signal is not generated after the detecting means is switched on. [0025]A second elevator
safety device according to the present invention includes at least one cax door (23) that moves in a
direction approaching/separating from a doorstop 15 frame (12) to open/close an entrance, wherein a
light - emitting/light -receiving unit (4.) is disposed facing downward. at an upper end position of a
straight line verticadiy extending parallel to an end. face in a closing direction (23a) of the cax door
(23) that is to alout the doorstop frame (12) 20 from a position separated. by a predetermined distance
from the end face in a closing direction (23al towaxd the side of the doorstop frame, a first reflecting
member (5)is ctigpbbed facing upwialg at ok rsrmiteqsitidre otidreestigighy Imesarksl the light
-enitting/light -receiving unit (4) is capable of 14 outputrono an optical. beam and oerecrn.no an
incident. optivdltbhawm. (002614 hoatingspasan(@0t 'pea hausEs tkdfgebabjeg tghbemsaetirang unit.
(4) n a. state where the - 5 door (23) is ciosed is forbba on the doorstop frame (12), a second
reflecting menthaallsbisedaaeingtigniva.rd at a. hotrom portion if the housing space (30) and extends
from the same powbitiaa as an end fate (12e) of the doorstop frame (12), which the car door (23) is to
abut, toward @283 ck of tHevi®reusinyfspzeag 3B) 002 TabNighnahittivg hght aeceivingclisits
generates a foreign object detection signal when detection of an opticea beam is interrupted dualng
closingbof tHearldgdizgnitting/light-receiving unit (4), in a fully closed
state, the detecting means i1s switched on but a foreign object
detection signal i1s not generated. Consequently, it can be
determined that some kind of abnormality has occurred at the
light-emitting/light-receiving unit (4) when a foreign object
10 detection signal is not generated after the detecting means is
switched on.
[0025] A second 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 (12) to open/close an entrance, wherein a 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 door (23) that i1s to abut the doorstop frame (12)
20 from a position separated by a predetermined distance from the
end face in a closing direction (23a) toward the side of the
doorstop frame (12), a fTirst 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



15As a resuat, the presence of a. foreign object is recbgnized and a closing operation of the car door
(23) is aborted. [0025]According to the second elevator safety device described above, when a foreign
object is absent from the 20 entrance of the elevator ¢ar, during a movement of the cam door (23) from
a fully open state to a fully closed state, ab optical beam outputted from the light -ebatting/light
-receiving unit (4) is reflected by the first reflecting member (5) and enters the light emitt
4g/fight-receiving unit (4) until. the 15 ligbt-emitting/ligbt recei-ddnii (4) penetrate:- housina space (30),
and after the lighgg.ITh, - rbAH)Fiving unitm penetrates into the housing space (30), an opticaa beam
outputted froonethetigiremdit- bigtbcateldeiag sumit (deseetfRhgcten3 bydndseaetongit ildad member)
and enters the light -emiH d/light -rec-iving unit (4). Consequdetection of an optical beam by t.tie."
emdtting/figh&amece ing unit, (4) 5 not Intelptl,1H- trig closing of the car doorand a foreign object
detection 10 signal is not generated.
[0026] A housing space (30) that houses the light-
emitting/light-receiving unit (4) In a state where the car
5 door (23) is closed i1s formed on the doorstop frame (12), 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 (12a) of the doorstop frame (12),
which the car door (23) i1s to abut, toward the back of the
10 housing space (30).
[0027] The light-emitting/light-receiving unit (4)
generates a foreign object detection signal when detection of
an optical beam is interrupted during closing of the car door
(23).
15 As a result, the presence of a foreign object is
recognized and a closing 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 outputted from the light-emitting/light-receiving
unit (4) is reflected by the first reflecting member (5) and

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



[00291In contrast, when a string likp foreign object is present across the entrance, since an optical
beam outputted from the 1Hght-emdttHngilHght-recei 1-g unit (4) is blocked by the foreign object
during closing of the car door (23), 15 detection of tha®ptical beam by the ljght-emittidg/ljghtreceiving
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 12a) of the 20
doorstop frame (12), since an optical beam detection operation by the light-emitting/light-receiving ubit
(4) is ongoing and an optical beam outputted. from the light-emitt ig,/joighdt receiving unit (4) is
blocked by thegtoteign Dbjacigwiliitietcaratooi (@3)geanlias g4)lypelnedd state, thagwesdrece of 16 the
fainobject can be detec e [*"03"11in a spetionfi --ration, a cleaming tool (70) that cleans ata-e of the
fL.rst reLledtitdis@inges (Bahii(§T)asiagaof tEtear ddoe (23 )gindrreani dibnrigfdlgidtiosed. state to t
fully closed. state is mounted on the doorstop frame (12). According- to the speclL.flc. con ndurati
e since the sadads ohthellivst réfioctutesracbiie theliciganitieoblqo) eyergmee thHeS0dr,deor (23)
closes from an 10almost---fully closed, state to a fully closed, state, the surface of the first reflecting
memberis coptedy maiamieetps tittadorbibierctieetidd gbifaemi tting/light-receiving

5 unit (4) i1s 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-
emitting/light-receiving unit (4) is not interrupted during
closing of the car door (23) and a foreign object detection

10 signal is not generated.

[0029] In contrast, when a string-like foreign object is
present across the entrance, since an optical beam outputted
from the light-emitting/light-receiving unit (4) is blocked by
the foreign object 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 (12a) of the

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

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



[00311In addition, in a specific configuration, a cleaning toolthat cleans a surface of the second.
reflecting 1.5 member (6) during closing of the car doorfrom an almost- fully closed state to a fully
closed state is mounted on the car door ' " further toward the side of the doorstop frame than the
light---emitting/light---receiving unit (4). According to the specific configuiation, since the 20 surface of
the second reflecting member (6) is cleaned by the cleaning tool (701) every time the car door (23)
closes from an almost---fully closed., state to a fully closed., state, the surface of the second reflecting
member (6) is constantly maintained as a favorable reflecting surface. 1_7 [0032]Moreover,specific
configmr ioncheefoFeipnialh) edd jristh.aag niembet@OY&dnich fills up a gap formed Ihetween a lower

end of the end race in a closing direction (2 a) of the oar door (23) and a. surface of a tgreahold (86)
and which g'o@3orjher towardthepsdda B thecdodrstporiadrnen(12) tiodre Hrel (gatcofbu(deg at a lower
end. portion of the car door. According to tspegific confic (ta, Min since the foreign object pushing
member (9@harEvelpeherraton thae 10 Btrivigelika icsdignablest ntoghaeapeorniegd. between the
lower end of the end face in a. closing direction. (23a) of the car door (23) and the surface of the
threshold. (82ydng thd dsrkigh oifjethis piaheddothdXapwndothaanhe hapsiirifig Idosing of the car
door (23), an optical beam is invariably 15 blocked by the foreign object during closing of the car door
(23) andl, as40e8dlt, @ trinkolilkke Brdidh oblasedn peartiallly dededi&ed[0033¥A@ddition, i.n a
specific configuration, the car.
doorstop frame (12).
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
10 almost-fully closed state to a fully closed state, the surface
of the first reflecting member (5) 1s constantly maintained as
a favorable reflecting 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-
Tfully closed state to a fully closed state 1s mounted on the
car door (23) further toward the side of the doorstop 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 door (23) closes from
an almost-fully closed state to a fully closed state, the

surface of the second reflecting member (6) is constantly

maintained as a favorable reflecting surface.



door (23) is mounted with a. safety shoe 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 (23) which has a predetermined.
inclination angle with respect to a horizontal plarle andawhich faces toward the side of another car
door. According to the specific configuration, even if a stridg- ]he foreign object slips under nn. Dlower
end face - thb) saf:c:ty sdoe frame (29) during- clbsidb or the cad door pull. : n a- the fcdeign, o .b e clll
Up wardreign, object cAmided lhy the s.rooe (28) of toefetv -bee fremm () and ( Sreadily extribatb
IL.tseLIfl from underneath the sebeshoe fram (29). [0034]Furthermore, in. a specific config:orat.ion,
the car doof (I Zjoses thacsediitjd @rram spésisadulpnlbsgd steté oin, aasaaondiagmest-fully
closed state and 10 includes detecting means that switches from OFF to ON at a predetermined point
in time dumirgy elotingustihagandobei@ 3] H)n tieiinist dinddst-fully cdogeg stede e thebsdvorehalmost
fudly closed state, wherein the second. reflecting member (6) is arranged so as to 15 reflect an optical
beam outputetioinem thadightf ebhigtingndhtFreobivimy anit [4isiunipgcdosiod bd the(@aadoar{23) from
the first almbst-dully closed state to the second almost-fully closed state and to hardly reflect an
opticed beatheugarteddmm (@S igiarematisylidisatecefving threshold (86) and which
5 protrudes further toward the side of the doorstop frame (12)
than the gap i1s mounted at a lower end portion of the car door
(23).
According to 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 door (23) and the surface of the threshold (82) and the
foreign object i1s pushed further forward than the gap during
closing of the car door (23), an optical beam is iInvariably
15 blocked by the foreign object during closing of the car door
(23) and, as a result, 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 shoe 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 with respect to a horizontal

plane and which faces toward the side of another car door.

According to the specific configuration, even if a



20 unit (4) during closing of the car. door (23) from the second almost fud v closed state to the fully
closed state. A control unit (100) determines that an abnormality has occurred at the
light-endtting/light-receiving unit (4) when a foreign ohject detection signal is not generated after the
detecting means is swi fclAb: [0035]Accordingondlgdtawhen the car CIOOICciosesthe .L1.rsc
al.mosL.-LOJJ1 closed stbw, an. opfj--1 hea outputtea from t}e Light-err/ J 5 receivthg
unitrefccectedby the second reflecting member (6) and return- to the light-emittingjht-recei -ring unit
(4). At this point the c tent noT eabs has been swiucheo off. sio:hseoently, while the car dborig closhng

to the secowrdt alingst Filkeclbeed state ot eptical biam. inutieuttech#0 fronetheend face of
light-emitting/light-receiving unit (4) is refibcted by a reflecting portion (601) of the second reflecting

member (6)tdned. setberts/tosthedightramitt {@Aghtdedaigng Log {Apwidf aliteeclmet ofibghrt a2@) to or

exceeding a certain level and, at the same time, the dbtecting means is switched on at 15 the
predetermiriad poibdl innthbt Vghdio thea gar dliydathepelasek, froimeth€Eweeogd ahipgseftlly €losed
position, since an optical beam outputted from the light-emitting/lightreceiving unit (E.) is not reflected
by the second I eiiéchivg kbehed@an(2Resaibt terrsad ee/lighemifirgiigh€29) and can

5 readily extricate itself from underneath the safety shoe frame
(29).
[0034] Furthermore, In a specific configuration, the car
door (23) closes to a fully closed state from a first almost-
fully closed state via a second almost-fully closed state and
10 includes detecting 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 to the second
almost-fully closed state, wherein
the second reflecting member (6) iIs arranged so 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 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 the car door (23) 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 receiving unit (4) with an amount of light equal to or exceeding a certain level, a foreign object
detection signal is generated. At this point, the detecting MeSTIS is still turned on_ Therefore, as long
as the light-emitting/light- 20 stare, the d.etectinc meass stir:hes on and, at the same time, a foreign
on "pt detection signal is generated. [0036]ver, if some kind of alhno rmality has occurred thp
liThi-emittHng/light- e ceivnit (4),fu Ly c -='ed 5stare,lhe d.etectnc means IL.5swrctieci art bLL a foreign
object dete- ion sichal is not gene. tConsequently, L.t can be determined that some kind of abnormality
has Olccurreci at the 1 H-ht-emLttAngrnght-cer:e hng unit_ (4 when a fore:rgn onieJP detection signal
is npt geneidack etdnterdatactingsMeansdhéa swdtched on. [0037]A third elevator safety device
according to the present invention incaudes a pair of car doors and (3) that move in a direction
approaching/deparpting frionteadh nthetdo tipe n&pesei dni entrandd,quiramedi8]) disposeti@bove 15
the entrance, and a threshold (82) disposed below the entrance, wherein a light -emltt',ng, .ight
-receiving ubitr(4¥lisadis{ese)l. ¢dcisg dotmweing ofi ithe tramden (&) -andld.yreftd asepdmetedies (50) is
disposed facing upward, on the threshold (82) at a position on a straight line vertically extending from
an abutting@20 pusitieralhbeatheqpaipoftdadiobroR)t@s B givtt eagiting/light-
5 receiving unit (4) is reflected by the second reflecting
member (6) and returns to the light-emitting/light-receiving
unit (4). At this point, the detecting means has been switched
off. Subsequently, while the car door (23) is closing to the
second almost-fully closed state, an optical beam outputted
10 from the light-emitting/light-receiving unit (4) is reflected
by a reflecting portion (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
15 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 does not return to the light-emitting/light-
20 receiving unit (4) with an amount of light equal to or
exceeding a certain level, a foreign object 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 normally, in a fully closed



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)
21 generazreigm object detectihe ajaaae c on of an. ap Jal5nterrehted dur bj closing of Ihoth car doors
(2) an(3). As a result, the presence of a toreihn op 5recodnized and a closing operaniLon of both car
dears (2) and. (3) is ali fed_ [0039]specx ic coniigmr ion, a pair or depressed portionh (2b) and (3b) or
a clair of notched. portions (2c) and (3c) extending along the straight line 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. fu.1ly
closed statesehithe paihef chrtdaotdany Bk and whdrtbbtiscaydaans (2)sande(®) aserieatityeclosed
state, a. pathway (105) through which an optical beam passes is formed. by the pair of 15 depressed

portions 2banfid8le bgitheopgie ot ndtched pootiorssi (R4l and (BN POdOPAccording to the third elevator
safety device described above, when a foreign object is absent from the entrance of the elevator car,
during a mdv@d®snt of bottowaever, 1If some kind of abnormality has occurred at
the light-emitting/light-receiving unit (4), in a fully closed
5 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 occurred at the
light-emitting/light-receiving unit (4) when a foreign object
detection signal 1s 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 doors (2) and (3)
that move i1n 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 (81) 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
20 position where the pair 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)



20 d.00rs (2) and. ,2 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 member (50) and enters
the light-emitting/light- receiving unit 4,) | 22 Coczsec)cenn.Ly, detection of an optic41 beam by
t.tie. emitting/1 4ht -rete ing un:rt. 4 15 not intpt.e: luring closing of path tar doors (2) andand a foreign
object (::erecr:ron sicanal is not generated. 5[0041]in contra’'ming -1):ke foreign object present across
the entrance, sinue an optical beam outputted from the I. ght-emitting/ligbt recetpi- unit (4) is blo ceci
the roreisgo object when both car clout) (2) and (reach. a fully closed state, detection of the optical

bea.m by thgeh@ ligitteamitirfglighitg reasijeg tndd44 istinterrypigdahdvhea reéswibct iavaignfobject
detection signal is generated. [0042]In addition, since the light -emitting/light - reces iog unit (4) is
disposed omatheofrarnesB1hdhe inflkienct e euplatiod yan mgpadiosade oofthe@tdvatancar, 15 or the
like caused duming opening or closing of the cam doors (2) and. ue or, more specifically, a variance in
an amount dbligts ré@divedhdf €38 )Incident optical beam, a. displacement of an irradiation position of an
optical beam, or the like can be avoided. As a result, foreign oblect detection accuracy can be 20
enhanced. In a sidir anaigsit1dincd iee pfrsdengenefiber foreign object is

5 recognized and a closing operation of both car doors (2) and
(3) 1s 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 line 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 (3), and when both car
doors (2) and (3) are in a fully closed state, a pathway (105)
through which an optical beam passes is 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 doors (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) i1s reflected by the
reflecting member (50) and enters the light-emitting/light-

receiving unit (4).



(50) is disposed on the threshold (82), the influence of a vibration, an impact made on the elevator car,
or the like caused duming opening or closing of the cam doors can be avoided_ 23 [0043]In a specific
con Lgmration the rbig member (50) is disposj the theeshold (82) and a. through-hole (821) fft pugh
wthch the .pticel. beam passes is larmed on threshold ( 5According to the speciiac cant tttirittt n, since
th presence of the reflecting member (50) is less lik.ely to be noti-e by a user, vandal isis can be
preyadd. to - reflectc of the refiectang member (50) is less lik.ely to become stained.
10[0044tFurthermore, .n a specific configuration, a cleaning mechanism (7) that cleans a. subfahe of
the reflecting memben £x2)ie dishbpsedete tia thiesBld (8)paritthk ¢aralodny3)tdeldigtine
cleaning mechanism (7) includes a. cleaning tool (71) which is slidable along the surface of the
reflecting memider {6y dnd wbiateisespvingerbiaset (4 aeniagt diredi@nropd el stgrdingction of the
car door (3) and. a pressing unit (32) that presses the cleaning toolagainst the spring bias during
closing or opénisyngf thd chotibocEd). Aocording2d thedpéaijic aodfigurbtior idurirmpglesibg 20 of the
ca door, dme to the pressing unit (32) pressing the cleaning tool (71) in a. closing direction against the
spring bias deéetdaing s (zd) meveon gelsimted -
5 [0041] In contrast, it a string-like foreign object is
present across the entrance, since an optical beam outputted
from the light-emitting/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 beam by the
10 light-emitting/light-receiving unit (4) is interrupted and, as
a result, a foreign object detection signal iIs generated.
[0042] In addition, since the light-emitting/light-
receiving unit (4) is disposed on the frame (81l), the
influence of a vibration, 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 irradiation 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) is disposed on the threshold (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.



direction and cleans' the surface of the reflecting member (50). On the other hand, during opening of
the car doorthe 24 cleaning tool. () moves in an ocaninc dircct)cndue to the spring bias and once
again cleansoft. he r tLe ting member (50). Alternatively, during opening of the car doordue to 5the
preeelLnq unit (32) pressing the cleaning tcpi. () in a closing direction secinet the sprin.g bias, the
cleaning tool moves in a - acing dlrecti.cn andthe surface of the reflecting member .50). On the
other hand, during cibsing of the cax door (3), the cleaning toolmoves 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 pd@asieflectinghmendperd 50l s ceatfad)by e clearAmg: tack fAB vy timenribeth car
doors (2) and. (3) open/chose, the surface of the reflecting 15 memberis conptabtly maintained as a
favorable refleodng sudaspdeds b lawthtblevatorssifeiy degi2 )almpddiag th tiweigredeold evention
includes a pair of car doorsand (3)
(821) through which the optical beam passes i1s formed on the
threshold (82).
5 According to the specific configuration, since the
presence of the reflecting member (50) is less likely to be
noticed by a user, vandalism can be prevented. In addition, a
reflecting surface of the reflecting member (50) is less
likely to become stained.
10 [0044] Furthermore, in a specific configuration, a cleaning
mechanism (7) that cleans a surface of the reflecting member
(50) is disposed on the threshold (82) and the car door (3),
wherein the cleaning mechanism (7) includes a cleaning tool
(71) which 1s slidable along the surface of the reflecting
15 member (50) and which s spring-biased in an opening direction
or a closing direction of the car door (3) and a pressing unit
(32) that presses the cleaning tool (71) against the spring
bias 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 tool (71) in a closing direction against the
spring bias, the cleaning tool (71) moves i1n a closing

direction and cleans the surface of the reflecting member (50).

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



that move in a direction approaching/separating from each 20 other to open/chose an entrance, and a
frame (81) disposed. above the entrabce, wherein a light -emitting/light breceeileg unit (4) is disposed
facing downward on the frame (81) at a position on astraight line vertically extending from an abutting
position where the pair of car doors (2) and) abut 25 each ot8er in a f-olly doddmte" a refl- Lieg
mexecer ) 1) Is dispoaed facing ut8ward at d lower end position of an end face in a ¢ osing flan (3a) of
one car door (3) that is to albut the otter car dMtA (2) and the nu:hi-emitting/light- 5 receHviig
unitispablh of outputcang an optical beam and detect tdincident optical beam. [0046]The 1
4ht-emdittingll ghtriengiipd lit gZadrates/asfoie 4arohjgeiniete:diten signal dinentdetetteon of
opticaM beard is interrupted during closing of both car 10doors (2) and. (3). As a resuMt, the
presence ofBa.rforgjgh bagechisirenogeizadadnd a kdasisg therationfaddmtio€atteorsand (3) is
aborted. [0047]Moreover, in a specific configuration, the 15 reflecting member (50) is held inside a.
groove (83)raffl thedshugdimenttielr tH&0ne car door (3) fits so as to he slidable, so as to be movable
along the groove (83).
Alternatively, during opening of the car door (3), due to
5 the pressing unit (32) pressing the cleaning tool (71) iIn a
closing direction against the spring bias, the cleaning tool
(71) moves 1n a closing direction and cleans the surface of
the reflecting member (50). On the other hand, during closing
of the car door (3), the cleaning tool (71) moves iIn 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) i1s cleaned by the cleaning tool (71) every time both car
doors (2) and (3) open/close, the surface of the reflecting
15 member (50) is constantly maintained as a favorable reflecting
surface.
[0045] A fourth elevator safety device according to the
present invention includes a pair of car doors (2) and (3)
that move i1n a direction approaching/separating from each
20 other to open/close an entrance, and a frame (81) disposed
above the entrance, wherein a light-emitting/light-receiving
unit (4) is disposed facing downward on the frame (81) at a

position on a straight line vertically extending from an

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



[0048]In addition, a pair of depressed portions (281) and (3b) or a. pair of notched portions (2c) and
(3c) extending 20 along the straight line are formed. on end faces in a closing direction (2a) and (3a) of
the pair of car doors (2) and (3) that are to abut each @ther in a fully closed state of the pair of car
doors (2) and (3), and when. the pair of car doors (2) and (3) are in a fully closed state, a pathway 26
Lough which an optical beam passes is formedthe pair of aepmesset portions (Mb) and (3b) or thk
pair. of notched ptgons (2c) and (3 [0049]According to the fourth eLevaror safety devtce
5described,0,ty.cre., if a string like foreign ot is present across tne 91-Itttire, since en. optical beam
outputt.ef: -eeroh Aoligiareniitiingghit-ldgei ddhgs dio Dikaie! [ ke. citebflibe fareigmebjeetwi(iso potn car
doors (2) and (3) rea.chafuliy closed state, detection of the optical beam by the light 10 emitting ight
-receiving und (d) sgotsedipfed and, apaaesulgt ardigvebjentdepertivh Bignal s ganenated
[0050]In addition, since the light effattiug/light- receg iog unit (4) is disposed on the frame (81), the
influence offaedratiora ao inpracyneteasrttheel€3atdr odr, W3eorabe liloecuugS) dtihdity ®pening or
closing of the cam doors (2) and. At or, more specifically, a variance in an amount of light received of
an incident bpticdtieabhea. a$isisiceraentoicdan iiEiatndpdditor] dpat optiddl bagd, lorghd tike can
be avoided. As a result, foreign oblect detection accuracy can be enhanced.
5 receiving unit (4) is capable of outputting an optical beam
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 is interrupted during closing of both car
10 doors (2) and (3).
As a result, the presence of a foreign object is
recognized and a closing operation of both car doors (2) and
(3) 1s aborted.
[0047] Moreover, iIn a specific configuration, the
15 reflecting member (50) i1s 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 movable along the groove (83).
[0048] In addition, a pair of depressed portions (2b) and
(3b) or a pair of notched portions (2c) and (3c) extending
20 along the straight line are formed on end faces 1In a closing
direction (2a) and (3a) of the pair of car doors (2) 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

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



[0051]Furthermore, In a specific contiguraggon, a cleaugng tool (77) that cleans a surface of the
reflecting member (50) during closing of both car doors (2) and (3) is mouuted inside the grooveof the
threshold (82). According to the specifac conflLagatlLon, since the surface of abe reflectis
cleaned by taA cleaning tool rAfl every time both cax door0 ;2 and. (3) close, the surrace of the ref
iect.ing member (50) is constantly 5 maint4lbed as a fvcxable reflecting surface. [0052]A fifth elevator
satety device a.ccording to thc resen invention incitone --r decx (23) moves in. a direction.
appxoachimg eperatdn fro. astop frameto open/close an entrance, wherein a light--- 10
emitting/lightkrreagivingndrih(4ns disppsed faciag dpaswesd Dy tife dnedstby freinee (Bd)at@h upper
end position of a straight line vertically extending from a position separated by a -redetermined
distahce frote pnessiddce ¢84a)dhat ifi2bdaratodr (3B))is do abbetqueard tod sivetaftibd car door (23),
15 a first reflecting member (61) is disposed facing upwaxd at a lower end position of the straight line,
and the lig, porittingrighC2egeidng uG82) is cmpable of outputting ah optical beam and detecting an
incident optical beam. [0053]A housing space (30) that houses the light- 20 emitting/light---receiving
unit (4) in at&éhere thec@oodi (23)t4s cldyedfiofarhiedde tatoax dede@B) el aesecond
reflecting member (62) is disposed facing upward at a bottom portion of the housing spate (30) and
extend$ frofeBeIsHpes pabiaye asitife 2ngtadeord thsidpded@mrofdast is present

across the entrance, since an optical beam outputted from the
light-emitting/light-receiving unit (4) i1s blocked by the
foreign object 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 i1s generated.
[0050] In addition, since the light-emitting/light-
receiving unit (4) is disposed on the frame (81l), the
influence of a vibration, 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 irradiation position of an optical beam, or the like can be
avoided. As a result, foreign object detection accuracy can be
20 enhanced.
[0051] Furthermore, in a specific configuration, a cleaning
tool (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).



28 the car door (23), wtiLc H5 to abut the doortE-) frame ;341, toward the back oft. he hou sing spbc[a
(30). [0054]The 1 jht-ebttLing/ ght -reaej gHNg orbt generates a. foreign object. oLoran signal when
dbtectron of anbeam is Hn rrup d goring closing- of theycar door (23). a result, the prEocence of a
foreign orjeat recog Hand a caos:rng operation of the cat door aborted. 10[0055]Moreover, in d
specific configuration, the first reflecting memberA is held insides, 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 dbvice 15
described above, when a foreign object 19 absent from the entrance of the elevator car, during a
movement of the cacdoeot@1) fricon eHellsppen fiate toafalclasddistate ialcoptital beam

outputted. from the light-emitting/light-receiving unit (4) is reflected by the first reflecting member (61)
and surface of the reflecting member (50) i1s cleaned by the
cleaning tool (77) every time both car doors (2) and (3) close,
the surface of the reflecting member (50) is constantly

5 maintained as a favorable reflecting surface.

[0052] A fifth 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
frame (84) to open/close an entrance, wherein a light-

10 emitting/light-receiving unit (4) is disposed facing 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 from an end face (84a) that the
car door (23) is to abut toward the side of the car door (23),

15 a First reflecting member (61) i1s disposed facing upward at a
lower end position of the straight line, and the light-
emitting/light-receiving unit (4) is capable of outputting an
optical beam and detecting an incident optical beam.

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

20 emitting/light-receiving unit (4) in a state where the car
door (23) is closed is formed on the car door (23), and a
second reflecting member (62) i1s disposed facing upward at a
bottom portion of the housing space (30) and extends from the

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



20 enters the light ebdtt Jg/light -receiving unit (4) until the light -ef-dttincjiljght -tecebtb-g unit (4)
penetrates into the housing space (30), and after the light -eb1ttjng, Ight - receiving unitpenetrates into
the housing space (30), an optical beam outputted. frogn the light-emitting/light-receiving 29 unit (41 is
rerlecced by the second rerieccana member (62) and ent s thelight-emitting/light-receiving unit (4).
ConHeatdetection of an optical beam by tne jgh, - ehittingj-ht -rece ing unit (4)not inter pt. ' hiring
5closing of the car door (23) and a rorelL.odn object. dbtectior signal Is not generated_ [0051]In con.
aht, when a am.-1 ( foreign objec is present acros S the entranc[s:ince an optical Iheam a-0.H pul.ted
from the lighthmdoattindidight @28diyinghimh(4)ss bwckbd bytHkthedoraignpbfachderifg@4psing of the
car door (23), detection of the optical beam by the light -ehdtting4light - receiving unit 4 is interrupted
and, as a resoiltaadoreign bbjekt ddtettien bignalisgesaated(30058]In addition, since the light-
ittingaight- 1.5 receiving unit (4) is disposed on the doorstop frame influence of a vibration, an impact
made on thg @&sajor car,Ttrethé b catsed tiungd bpghingrecdesing ®f tma €ar(ddor (23) car, more
specifically, a variance in an amount of tight received of an incident opticd beam, a. displacement of an
generates a foreign object detection signal when detection of
5 an optical beam i1s interrupted during closing of the car door
(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
threshold (86) in which the car door (23) fits so as to be
slidable.
[0056] According to the fifth elevator safety device
15 described above, when a foreign object 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-emitting/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



20 irradiation position of an optical beam, or the like can be avoided. As a result, foreign oblect
detection accuracy can be enhanced. In a similar manter, since the first reflecting member (61) is
disposed at a lower end position of the doorstop framgo84), the influence of a vibration, an impact 30
made on the elevator car, or the ike. caused during opening or closing of the car door. (23) can. be
avoided. In a spectfin curl! Lnukation, a safety shoe frame (29) thai moves rela ive to the car door (23)
is mounked on the car door 23), wherein a protruding: leMber ( 4) that E kends diong the straight line
is formed on the end face (84a) of the doorctop frame (341, the protri ,mg member ( having a. protrud
l. ncf lengthuindiro tife enildace (@4d)tbat isyshoher Herothe preddtecminey distamee, £6A poaitidned on
the 10 side of the safety shoe frame (29) with respect to the position of the strajght ljne and overlaps
the safety shoedmesnd (29) ldigimy-clogitg DhthH eghdoarg28) v i ngAcoording49) the specific co
figuration, when a string - like foreign object is present across the entrance, the 15 protruding member
(94) overlaps the Sadetgeshoerfithye (2@twaintociosifigat tiogpEacadot@antdoyaridveich egbetrt of the
foreign object between itself and the safety shoe frame (29) and causes the part to follow the cl sing
direction. Tearetdrenghelfopdign odject Vd pgshati ity 64Dp bstheogroimitiignmetidser dordfdoward the
side of the end. face in a closing direction (23a) of the car door (23). As a result, an optical, beam
outputted frekPBeNghe feibjignCaightaeivi@g aning) i8 td preadiackeabPie e firdigsbbstt. [0060]In
mddition, in a specific configuration, a foreign
signal 1s not generated.
[0057] In contrast, when a string-like foreign object is
present across the entrance, since an optical beam outputted
from the light-emitting/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-emitting/light-
receiving unit (4) is interrupted and, as a result, a foreign
object detection signal i1s generated.
[0058] In addition, since the light-emitting/light-
15 receiving unit (4) i1s 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
received of an incident optical beam, a displacement of an
20 irradiation position of an optical beam, or the like can be
avoided. As a result, foreign object detection accuracy can be
enhanced. 1In a similar manner, since the first reflecting

member (61) is disposed at a lower end position of the

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



31 object poshine member (93) "that rotruccfintrd the side of the car cliiK(23) than the end fate (84a) of
the doorstop frameis disposedat a lower end porLidn or the doorstop frame. 5According to the
speclL.flc col igurktl (1, since (8 foreign oojeforward tlaan the end face (84a) of tine orstop frameby the
foreign object pushJ.ng member (93), an. optical beam Hs :nvaxiaC) ckhe foreign object and, as a.
result, the sti :nb 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 during closing of
the car door (23) is mounted on the car door (23). 15According to the specific configuration, since the
surface of thefiestvefladivgehemden (6 )ds cleanetHay thilatearzing doblddi8)ienery biena thg cab door
(23) closes, the surface of the first reflecting member (61) is constantly maintained as a. favorable
reflecting swrlaising of the car door (23) can be avoided.

10

15

20

[0059] In a specific configuration, a safety shoe frame
(29) that moves relative to the car door (23) is mounted on
the car door (23), wherein a protruding member (94) 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 is
shorter than the predetermined distance, and positioned on the
side of the safety shoe frame (29) with respect to the
position of the straight line and overlaps 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
protruding member (94) overlaps the safety shoe frame (29)
during closing of the car door (23) to sandwich a part of the
foreign object between itself and the safety shoe frame (29)
and causes the part to follow the closing direction. Therefore,
the foreign object is pushed by a tip of the protruding member
(94) toward the side of the end face in a closing direction
(23a) of the car door (23). As a result, an optical beam
outputted from the light-emitting/light-receiving unit (4) is
to be blocked by the foreign object.

[0060] In addition, in a specific configuration, a foreign



20[0062]Moreover, - a specific configuration, a cleaning tool (79) is mounted further towabd the side of
the cab door (23) than the light---emitting/light---receiving unit (4) on the doorstop frame (84), wherein
the cleaning tool (79) cleans a. surface of the secondaeflecting member (62) during closing of the car
deor (23). According to the spegHfic confic ' a )n, since the surface of the second reflecting
mem)62) Its cleaned Ib cleaning tool (][..very time the, door3) closes the 5surface of the second reinot
member (6.!:.) 11.5 const ntly maintained as a favorable 24EQ LecgHng surface_ [00 3]Fur hermere, in
a specific con gur) ion, the safety device Is arrahged such that the car door (23)ses from a fully open
state to a fullly phasedmsisteivig arfinebatime@3 )L 0tluiy closet staiesanfLa- sheanctalnzasi-falheclosed
state, the safety device including detecting means that switches from OFF to ON at a predetermined
point in times @ddeng €tlosivg aiathedan do(R2&23) tiram the érst atnEsicduliBzlage b Statdto the second
almost -fully closed state, wherein 15the second reflecting member (62) reflects an optical beam
outputted frdoothetight faraitingBighit receivsosat (tdairkpelesingraf the cai dooo@3kfrem the
first almost--fully closed state to the second almost--fully closed state and hardly reflects an optical
bea.m outpdred fbapthErghe - €®%mitting ight -receiving unit (4) durl.ng closing of the car

5 According to the specific configuration, since a foreign
object 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 object
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
(61) during closing of the car door (23) i1s mounted on the car
door (23).

15 According to the specific configuration, since the
surface of the first reflecting member (61) is cleaned by the
cleaning tool (78) every time the car door (23) closes, the
surface of the first reflecting member (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 (79) cleans a

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



door (23) from the second atmest -fully closed state to the fully closed state. A control unit (100)
determines that an abnormality has occurred at the light -emitt',ng tght -receiving unit (4) when a 33
fo reign, object detection sac- I. is not generated. amegche detmrving means Isitched on [AO
[LAccording to the specific 001 if Lgdration, when the cad door. (23) closes to the first almost-fully
closed state, artbeam oppocted rcx, the light-emittl g Lght- recef ,nq rd[ -, xprher (62) and unit (4). At
his point., e secondf cting aart-receavanc tng means has been switched off. Subsequently
while the car door (23) is closing to the 10 second almost -fully closed state, an optical beam outputted
from the lighthehiting/lthhdreqei@ng unit (4) is reflected by a reflecting portion (6211) of the second.
reflecting meibber (62) and returns to the light-emitting/light-recedfxg unit (44 with an amount of light
equal to or exceediraceitam 1o letietaspeatitie cacwntfmguiretdeiactirsg meanthe switched on at
the predetermined point in time. When the car door (23) further closes from the second almost-fully
closed position; fsiaee aff optiealdszrndutprittbelc frongthedighe rexditng/ightateeaivid) imit @)és not
reflected by the second reflecting
cleaning tool (79) every time the car door (23) closes, the
5 surface of the second reflecting member (62) is constantly
maintained as a favorable reflecting surface.
[0063] Furthermore, In a specific configuration, the safety
device is arranged such that the car door (23) closes from a
fully open 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
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, 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 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-
20 emitting/light-receiving unit (4) during closing of the car
door (23) 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



20 member (62) and does not return to the light-emitting/light reced fog unit (4) Aith an amount of light
equal to or exceeding a certain level, a foreign object" detection signal is generated__ At this point, the
detecting means is still turned on. Therefore, as Tongas the light-emitting/light- 34 receiving-
unitL)opeidiing normal]a fully closed state, the detecting means switches on. nd, at the sat:* a foreign
object detection signal is generated. [0065]-1owever, if some kin of abnormalit .h.as occuiat 5L.b(n.L.--
MI. _tL.: 1,1]t -receiving unitin a fully closed state, the deticting means is E itched on but a. -foreign
gbject detection slarral. is not generate:L... Consequently, it can be HeLei HpThat some kJ?of
ahnolcTiLInFhes ipguwiejleat thel dgkicarndtinglightarbcéyingouniy & evizarea ferign: objest 10
detection signal is not generated after the detecting means is switched on. [0066]A sixth elevator
safety devickedemotding toebe prasenswiveotiod iciudes at least one cax door (23) that moves in a
direction approaching/separating from a dporstop 15 tramp (81) to open/close an entrance, wherein a
light - emittibg0igéd -recpiviangauniti(dg isdisposedpacing toweovald gatratapper adepoditien of a
straight line vertically extending from an abutting position, which the car dpor abuts in a fully closed
state, of thecddordprfrdiAd )84} ese9 réflediirgy hpniprabnpistdispddad, ohasedipstsidp frame (84)

5 an optical beam outputted from the light-emitting/light-
receiving unit (4) is reflected by the second reflecting
member (62) and returns to the light-emitting/light-receiving
unit (4). At this point, the detecting means has been switched
off. Subsequently, while the car door (23) i1s closing to the

10 second almost-fully closed state, an optical beam outputted
from the light-emitting/light-receiving unit (4) is reflected
by a reflecting portion (621) of 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 i1s switched
on at 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

20 member (62) and does not return to the light-emitting/light-
receiving unit (4) with an amount of light equal to or
exceeding a certain level, a foreign object detection signal
is generated. At this point, the detecting means is still

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



racing upward at a. lower end position of the straight line, and the light-emitting/light-receiving unit (4)
is capable of outputting an optical beam and detecting an incident optical beam. 35 [0067]A
pairpressed portions (84h) and (23b) or a pair of notaked portions (84c) and fextending di‘'ong the
straight line are firmed. on an end face (34a) of the doorstop frame (that the car door (23) is to aollt
and an end 1 -e 5inclesL 81 direction (23:3) of the car door (23) thatisto gt the doorstop frame (84),
and wi.ten the car door (23) is in a t ly clesea state, a athway- (HO) through which an -p cat heam.
‘asses is formed by the oar of dMgried tiom (84" and (23h) or the pair of notched portions4c) and
(23c). 10[0GGATEhe ligbt-emittingZlightirecepvingatriin () rgenesdtes a foreign Phjeby detentied signal
when detection of an opticai beam is interrupted during ciosing of the car door As a. result, the
presence oka&dreigntbigeciatdStrenggmead ansva tlobieg aperatioh, obthettas demmabtied ,
[0069]Mereover, ma specific configuration, the reflecting member (61) is held inside a grooveof a
thresheld (86)fhichithe calp gleok (28)tkstd ae te ky2d slidalgenerated.
[0065] However, if some kind of abnormality has occurred at
5 the light-emitting/light-receiving unit (4), in a fully closed
state, the detecting means i1s switched on but a foreign object
detection signal i1s not generated. Consequently, it can be
determined that some kind of abnormality has occurred at the
light-emitting/light-receiving unit (4) when a foreign object
10 detection 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 of a straight line vertically
extending from an abutting position, which the car door (23)
abuts 1n 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 position of the straight line,
and the light-emitting/light-receiving unit (4) is capable of

outputting an optical beam and detecting an incident optical

beam.



[0070]According to the sixth elevator safety device described above, when a foreign object is absent
from the entrance of the elevator car, during a movement of the car doorfrom a fully open state to a
fully closed state, an 36 opt | | --am commmmted 4rmdm the lighr-emitt-ght-receiving unit (4) is
reflected by the reflecting me-4),. (61) and enters the- era t t- eceiviunit ( Conseguenray, deregtdon of
an optical beam nvrhe light-epdtting/light- 5 receiving unitnot interrupted during closing of the cam:
door (23) and a fore:rgn eljegt detection signal isnot generated [0071]in contrrta stringfore:gn object is
present ahross the entrauce, since au optical beam. outputted 10 from the light-emitting/light-receiving
unit (4) is bipoked Py the foreiginoEctivpeosbedapdowi (@33 rd@riey arfd. 1(y3tosasistate,
detection of the optical beam by the light - emitting/light -rece]ilhg unit (4) is Interrupted and, as a
result, a forp@nropdtirdetetteanh pomdli sgen@dE). ABD072 0 adeitiemdinug thé dight-péttino/light-
recpiving unit 4 is disposed on the doorstop frame (84) the influence of a vibration, au impaht made on
the elevatoisdaraegthe Ikieneaused digingesheningor elodinfeafeh€ @4adoofortimordapesifically, a
variance in an amount of light
frame (84) that the car door (23) is to abut and an end face
5 1n 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, a pathway (115) through which an optical
beam passes is formed by the pair of depressed portions (84b)
and (23b) or the pair of notched portions (84c) and (23c).
10 [0068] The light-emitting/light-receiving unit (4)
generates a foreign object detection signal when detection of
an optical beam is interrupted during closing of the car door
(23).
As a result, the presence of a foreign object 1is
15 recognized and a closing operation of the car door (23) is
aborted.
[0069] Moreover, in a specific configuration, the
reflecting member (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 elevator safety device
described above, when a foreign object i1s 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



20 received of an incident optical beam, a displacement of an irradiation position of an optic:ad beam,
or the likp can be avoided_ As a. result, foreign object detection accuracy cau be enhanced. In a
similar manner, since the reflecting member (61) is disposed at a lower end position of the doorstop
frame 37 ce of a vibration, an impact made an the elevator car, or theed during opening
or clips rtg ( the car door con be avoided_ [00731In a speonfi-nration a clea ing tool that 5 cleans a
surface of the rjing member (61) durind closing of the car door (23) is mbunteb on the car door. (23).
According- to the specifoc. corrflLcuratlLon, since the surface of the reflect w22 pined by fhe cleaning
tool every tiopetiheadartsiomn (23)tposas dha suifalid 20 bi giretrefletting mpmieh®ly) iscednsiangly
maintained as a favorable reflecting surface. [0074Ins, specific configuration of the third. to sixth
elevator safety tte\(jd9s @ssardoEbeaitmet, bytpthef raltictliibepmdyiibe ligBiynattidg eghtereceiving
unit (4) is 15 executed during closing of the car door from an aimost---fu.iiy closed state to a fully
closed statethe lAgiurdiegitbthegpddifib tenfig@atiamdyoutpuihy an ptisaldeantingm an aibb
I-fully closed state, a person can be prevented from peeking into the lidht-ehtting/light- 20 receiving
unit (42) dudlegectinnfafe apticiibeaad beam by the light-emitting/light-
5 receiving unit (4) is not interrupted during closing of the
car door (23) and a foreign object detection signal iIs not
generated.
[0071] In contrast, if 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 door (23) reaches a fully
closed state, detection of the optical beam by the light-
emitting/light-receiving unit (4) is interrupted and, as a
result, a foreign object detection signal iIs generated.
15 [0072] In addition, since the light-emitting/light-
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 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 object detection accuracy can be

enhanced. 1In a similar manner, since the reflecting member

(61) i1s disposed at a lower end position of the doorstop frame



[0075]Furthermore, In a specific configuration, foreign object penetration preventing members (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 38 are mounted asa lower emd po!rt.ion of the car door. According
to t ¢ specific confic ,a)n, since the to reign object penetration preventing members (91) and. (92)
prevent penetration of a 3-1. like foreiLgo obecr into the 5 Gar) formed be twe en ttie lower end of the
end kace in a closing direc ion of tne car door and t.h.e surrace of the threfuhold, reign
object can be reliebly cieceoced. during ciA) at the car door. [00761In another specific configuration. of
the first to 108siyth atbeatdnsdiatndeviods,dhe safeiy leviceanclaces otvanseldoonoerrng means,
forced door closing means, and announcing means. When a foreign object detection signat is
generated diliegactoaing afr theoeartduor lthea evarseadb atlapeningomeanagxecuteba@smversefdoor
opening operation for 15 reversing the operation and opening the car door. The forced door closing
means disables zeaveals® doorop&dngwpedkibn hy the reverse door opening means and forcibly
executes a. door -Tsing operation of the car door regardless of whether a foreign object detection
signai is gehé@fated or notl Tha 2ep@tHolincirepmEags bahdonceexdaio i the tdrcédl@bor closing
operation either before the execution of the forced door closing operation by the forced door closing
meansr irci&ansl WitistHefegscutibn Biehd ekrdes tiboe clvsmgedpetaiion By e ered@abbeclosing

means. i
of the car door (23) i1s mounted on the car door (23).

According to the specific configuration, since the
surface of the reflecting member (61) is cleaned by the
cleaning tool every time the car door (23) closes, the surface

10 of the reflecting member (61) is constantly maintained as a
favorable reflecting surface.
[0074] 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 closed 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.
[0075] Furthermore, in a specific configuration, foreign
object penetration preventing members (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



39 [00 ]When, after a door clo ng operation ¢ facar door stain:is, the door glosfng operation is not
completed, it is Lik dy that the door closing operation of the car dear cannot be completed due to a
cir'-',IFRSr than a. string-like 5Sreign object t ing p_esexst across one er.nifinggei consideration thereof,
in the specfffc configuration descrined. above, a door closing per: ion of the car aoo: executed hy the-][
door closing means. Evenen a forced. door closing operation is executed in this mahner, according 10
to the specific configuration described above, since the execution of the forced door closing operation
is announced by the announcing means, an occurrence of an accident due to the execution of the
forced doorantesing opetatioatcan Hepeaventet . AGHAGEE] nof furtieerspecdicmonfiguration, the safety
device described. above further includes elevator car controlling means and second announcing
means. The elevatbccardamigplitoy teanspacs€s the elefatncat iostarsRaaangladter completion of
a. forced door closing operation by the 20 forced door closing means. When a foreign object detection
signal is geffieragdd)dunig aatexeentdn atadorcpdaican tiosingnepi@tisn @Y lihe doded9a@dJor closing
means, the second anneunping means ahnounces a start of a. run of the elevator car before the run of
the elevatoipg@vertarpn elithd Horeio fiod catedmeoi INgendais RDVAKNTACE ()08 'ItheT
INVHITELON [00 79]A safety device for an elevator according 4 the Ph ent invention. is caphOle of
constantly re@apatfip geesttRetween the lower end of the end face in a closing
direction of the car door and the surface of the threshold, a
string-like foreign object can be reliably detected during
closing of the car door.
[0076] In another specific configuration of the first to
10 sixth elevator safety devices, the safety device includes
reverse door opening means, forced door closing means, and
announcing means. When a foreign object detection signal 1is
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 closing 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 i1s generated or not. The
20 announcing means announces execution of the forced door
closing operation either before the execution of the forced
door closing operation by the forced door closing means or in

parallel with the execution of the forced door closing

operation by the forced door closing means.



5a sO rinc-ILike foreLcn object regardless ofposition Tnereof with a simple config ra ion 5 t. mereay
involves diBposing a light emirtingC] m,t_r'ncelvir.g -nit a.nc3. a relP ecclLna- nomber, and Prinr]t
having to make a signfficaht 5odifh Ilan. to a conventigal car door. 10BRIEF DESCREPTICN DE THE
DRAWINGS [0080]Figure 1 is a front view illustrating a. fu.11y open state of a first elevator according
to an embodiment of the present invention; Figure 2 is a front view illustrating a fully closed. 15
state of the elevator; Figure 3 is a perspective view illustrating a mounted state of a light-emitting/
light-receiving unit in the elevator; Figure 4 is a perspective view illustrating a. mounted 20
state of a fifpD@fiEFting Ménde; iratheselevaldodrigaios Praypespeathioviewfillasteatingdaanounted 5
state of a second reflecting member in the elevator; Figure 6 is a perspective view illustrating a.
mounted stateanftesfpraiga abjeat pehes atign ppevesntingmMmdigberdrt tioongidelbbd, 1t is
likely that the door closing operation of the car door cannot
be completed due to a circumstance other than a string-like
5 Toreign object 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 door closing means. Even when a forced
door closing operation Is executed i1n this manner, according
10 to the specific configuration described above, since the
execution of the forced 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
after completion of a forced door closing operation by the
20 forced door closing means. When a foreign object detection
signal is generated during an execution of a forced door
closing 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 iIs started by the



Figure 7 is a ;_rhpeutrveLliustratinoi amounred state of a cleaning tool in the elevator; Figure 8 is a
perspective view illustrat | nO a pros()Tap 5 relationship between the first refieotinor and the cleaning
tout in the elevator) 'o ce 9 is a front view llbstmg u *Ubiystate Lsecondva _or according to an
embodiment of the present. invention) 10Figu.re 10 is a front view illustrating a fuLly dosed state of the
elevator; Figur_is a perspective view illustrating a mounted state of a light-exittHng/light-xeceiving unit
in the elevator; 15Figure 12 Hs a perspectjve view illustrating a mounted state of a first reflecting
member in the elevator; Figure 17 is a perspective view illustrating a mounted state of a second
reflecting mehhestio theaevetantradlkd g ise@apeyspective view illustrating a mounted. 20 state of a
cleaning tool in the elevator;
ADVANTAGE(S) OF THE INVENTION
[0079] A safety device for an elevator according to the
present invention is capable of constantly reliably 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
conventional car door.
10 BRIEF DESCRIPTION OF THE DRAWINGS
[0080] Figure 1 is a front view i1llustrating a fully open
state of a first elevator according to an embodiment of the
present invention;
Figure 2 is a front view illustrating a fully closed
15 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 is a perspective view i1llustrating a mounted
20 state of a fTirst reflecting member in the elevator;
Figure 5 is a perspective view i1llustrating a mounted
state of a second reflecting member in the elevator;

Figure 6 is a perspective view i1llustrating a mounted

state of a foreign object penetration preventing member iIn the



Figure 15 Is a horizontad cross-sectional view illustrating an arrangement example of an optie 1 beam
when overtravel occhxs; Figure 16 is a horizontal cross-sectional. view 42 strating an
arrangementample of an OptiL. !:llai -oar when overt.ravei does not occia, Figsfte 17 is a front
view illustrating a fuJiy open state according to an embodiment. that rlerforms failure detectaon of 5a
ligii-emsitte 77 totit -receiving unit and a diagram that 11.5 a partial enlargement of the front. yt
7c7front -Yew il:ustrating a fir sic a l.no st- fully closed Si t. e ai:c rso the efilicKiisment and a diagram
that is a. partial enlargement of the front view; 10coois a front view illustrating a state at a point in time
where a. gatd switeb is; turned on abcerding to the embodiment and a diagram that is a partial
enlargement of the front view; guxe 20 is a front view illustrating a second all-pest15 fully
closed state accordinguodh embalimpensaed & Oiegranethai i a partet emprgemamh téthe front
view; Figure 21 is a flow chart illustrating a control procedure of a control unit according to the
embodimergtRitareoI2 és a besind 0f htnzdntahcrbbs-sedtoed vigws
Figure 8 i1s a perspective view i1llustrating a positional
5 relationship between the first reflecting member and the
cleaning tool iIn the elevator;
Figure 9 i1s a front view i1llustrating a fully open state
of a second elevator according 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 i1s a perspective view illustrating a mounted
state of a first reflecting member in the elevator;
Figure 13 i1s a perspective view illustrating a mounted
state of a second reflecting member in the elevator;
Figure 14 i1s a perspective view illustrating a mounted
20 state of a cleaning tool in the elevator;
Figure 15 is a horizontal cross-sectional view
illustrating an arrangement example of an optical beam when

overtravel occurs;

Figure 16 i1s a horizontal cross-sectional view



20 illustrating a first half 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 detection
operation; 43 ,e 24 is a series or horizontal oross-se@ElLonal views lustia Ing a. fHrst half of another
example of a string detection npeca; Hon; Figure 25 is a series of horizonrai cross-sectional
views SillustratHr4 a second H441E of :he example of a siting deteg ion oneratlon; -0 ce 26 is a series
or horizontal cross-seccional views MisHcalng a fHrst haif of another example of a string detection.
operation; 10Figure 27 is a series of horizontal cross-sectional views illustrating a second half of the
example of aldusg datentignapeaatiamgemdéditgwrahibea sdfiemofidprizoatal lveess-s¢ational views

illustrating a first half of another example of a string 1.5detection. operation; Ftguxe 29 is a series
of horizontaneeastrseatibndbdaswadiustating a second half of the example of a string detection
operation; Figure 30 is a series of horizontal cross-sectional views 20 illustrating a first half of

yet another exampid gfiaatring deteatidmaperati@y illustrating a fully open state
according to an embodiment that performs failure detection of

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

Figure 18 i1s a front view illustrating a first almost-
fully closed state according to the embodiment and a diagram
that i1s 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 i1s 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 i1s a partial enlargement of the front view;

Figure 21 i1s a flow chart illustrating a control
procedure of a control unit according to the embodiment;

Figure 22 i1s a series of horizontal cross-sectional views

20 1llustrating a first half of an example of a string detection
operation;

Figure 23 i1s a series of horizontal cross-sectional views
illustrating a second half of the example of a string

detection operation;



Figure 31 is a series of horizontal. cross-sectional views illustrating a second half of the example of a
string detection operation; 44 ,e 32 is A front view ii:ustrating an example of an improved structure of
an elevator accordhe present inventirn; Figure 33 is atdverticals- ,ctional view of the 5 example;
Fipore 34 is a. front. View illust.rat.ing another examp4 an Lnprc!ve ci structure Fi,tore 35 is a.
horiontaj cross-seorconaf view of the other example; 10Figu.re 36 is a front view illustrating another
example of an improved structure; dguxe 37 is a vertical cross-sectional view of the other
example; Figuxe 38 is a horizontal cross-sectional. view 15 illustrating yet another example of an
improved structurer; FigLxe 39isia parspecies viefv iostiaiinora hanied state vi arcddaingiteol that
is to clean a second reflecting member;
illustrating a first half of another example of a string
detection operation;
Figure 25 is a series of horizontal cross-sectional views
5 1llustrating a second half of the example of a string
detection operation;
Figure 26 i1s a series of horizontal cross-sectional views
illustrating a first half of another example 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 i1s a series of horizontal cross-sectional views
illustrating a first half of another example of a string
15 detection operation;
Figure 29 is a series of horizontal cross-sectional views
illustrating a second half of the example of a string
detection operation;
Figure 30 is a series of horizontal cross-sectional views
20 1llustrating a first half of yet another example of a string
detection operation;
Figure 31 i1s a series of horizontal cross-sectional views

illustrating a second half of the example of a string

detection operation;



Figure 40 is a d_agram for describing a. configuration 20 example for preventing damage to a first
reflecting member; Figure 41 is a diagram for describing smother configuration example for preventing
damage to the first reflect-ing member; Figure 42 is a4perspective view for describing yet 45 another
cantiguration example far preventing damace to the first reflectjag rbstalge Figure 47 dr_ant view
illustrating a fuLL ly open state  of a third ele -star according to an emtbdAment of the present
54 titc4-1; Fittore 44 is a. front. view ill trstincfully closed. 6 state of the e Figure 45 is a. petspecttve
view ILaiust.rat.ILng amounted state of a light-emlttjng/iichtateceiYing unit in the 10 elevator;
Figure 46 is a fronRiiguwritusitating ambiotad stideyofi 4 lightmetitigodligkxeegehdng findrin the
elevator;
improved structure of an elevator according to the present
invention;
Figure 33 is a vertical cross-sectional view of the
5 example;

Figure 34 is a front view illustrating another example of
an improved structure;

Figure 35 is a horizontal cross-sectional view of the
other example;

10 Figure 36 is a front view illustrating another example of
an improved structure;

Figure 37 is a vertical cross-sectional view of the other
example;

Figure 38 is a horizontal cross-sectional view

15 i1llustrating yet another example of an improved structure;

Figure 39 is a perspective view i1llustrating a mounted
state of a cleaning tool that is to clean a second reflecting
member ;

Figure 40 is a diagram for describing a configuration

20 example for preventing damage to a fTirst reflecting member;

Figure 41 is a diagram for describing another

configuration example for preventing damage to the first

reflecting member;

Figure 42 i1s a perspective view for describing yet



Figure 47 is a perspective vittey, of a. mounted state of a reflecting member and a cleaning
mechanism in the elevator as 15 seen from above; Figure 48 is a front view illustrating a .aunted state
of a reflecting member abd a cleabing mechanism in ti3e elevator; Fi.gure 4.9 is a perspective vier of a
mounted state of a reflecting member and a cleaning mechanism in the elevator ae 20 seen from
below; Figure 50 is a perspective vittey, illustrating an operation. state of the cleaning mechanism
in a fully closed state; Figure 54 is a horizontal arass--secti.anal view illustrating shapes of end faces
in a closing direction of both car door:- Figurea. horizontal groview ill strating other shapes of end
faces in a closirghenecowonfarchath taodoessaingie efvatrogurd 5§ Haadmpmt tewHwistrating a
noun ned. state fore ign -eject n.enetrat ILon preventing member in the eievator Figure 54 is an
enlarged vidwrsitthed@ileqgrbioinjecepéahttation preventing member;
Figure 43 is a front view illustrating a fully open state
of a third elevator according to an embodiment of the present
5 invention;
Figure 44 is a front view illustrating a fully closed
state of the elevator;
Figure 45 is a perspective view illustrating a mounted
state of a light-emitting/light-receiving unit in the
10 elevator;
Figure 46 1s a front view illustrating a mounted state of
a light-emitting/light-receiving unit in the elevator;
Figure 47 i1s 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 is a front view illustrating 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 elevator 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 horizontal cross-sectional view

illustrating shapes of end faces in a closing direction of



10Figu.re 55 is a perspective view of a mounted state of the foreign object penbtration 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; 15Figure %@ is a horizontal cross-sectional view illustrating
another example of a string detection operation; Figure 58 is a flow chart illustrating a control
procedure of a control unit in the elevator; Figure 59 is a front view illustrating a fully open. state
20 of a fourth elevator according to an embodiment of the present invention) etguxe 60 is a front
view illustrating a fully closed state of the elevator; etguxe 61 is a perspective view illustrating a
mounted 4Bstatecdn refloetindi meohizerad dvaeae gmm-c; Figurea. front. vi T illtrating ETnc)urtted

state of theeating Irneruher ard (t cleanLng toolthe elevator Figure 63 is a. vertical cross-sectional view
illustrating 5 a mourgek stdig ai thecleanigoiothih theasagectional view

illustrating other shapes of end faces in a closing direction

of both car doors in the elevator;

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

Figure 54 is an enlarged view of the foreign object
penetration preventing member;

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

Figure 56 1s a horizontal cross-sectional view
illustrating an example of a string detection operation;

15 Figure 57 1s a horizontal cross-sectional view
illustrating another example of a string detection operation;

Figure 58 is a flow chart illustrating a control
procedure of a control unit in the elevator;
Figure 59 is a front view illustrating a fully open state

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

Figure 60 is a front view illustrating a fully closed
state of the elevator;

Figure 61 1s a perspective view i1llustrating a mounted



Figure 64 Is a. perspective view iLolustratiLng a bosittonal. relationship between one re eating
member and the cleaning tooaiLnaru oiy closedstare; Figure 69 is a front view illustrating a fully

open. state 10 of a fifth elevator according to an embadiment of the present invention)

Figure 66 is

a front view ilimstrating a fully closed state of the elevator; gure 67 is a perspective view

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

perspective view illustrating a mounted state of a first reflecting member in the elevator;

Figure 68 is a
Figure

69 is a front view illustrating a mounted state of 20 the first reflecting member in the elevator;

Figure 70 isst peespettive viefl dostiaingnambeuntéd stite of besegbnd yeflecting member in the
elevator; Figure 71 is a perspective view illustrating a mounted state of a cleaning tool in the
elevator; 48 Hig grIV2isG2paispactreowtwilestratihbus positiong relationsltipt cd theairsit
reflecting member and the cleaning toot in a fully closed state; Figure 73 is a. series of horizocrai
cross-sectidriat vieswd Bittistraginteaip 6 fiampte of & $itiag Uegedtiomloparatitve; Fidenaddis;a. series of
h.orizoota3 cross-sectional views strating another example of a strdna detection operation; Figurea
perspective view ilfdigstirat. ®Bgkmh exarapieical cross-sectional view illustrating

5 a mounted state of the cleaning tool iIn the elevator;

Figure 64 i1s a perspective view illustrating a positional

relationship between the reflecting member and the cleaning

tool in a fully closed state;

Figure 65 i1s 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 1s a perspective view illustrating a mounted

state of a fTirst reflecting member in the elevator;

Figure 69 i1s a front view illustrating a mounted state of

20 the first reflecting member in the elevator;

Figure 70 is a perspective view illustrating a 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;



of an improved structure of the elevator; 10Flgu.re 76 is a front view of the example; Figure 77 is a
series of horizontal cross-sectional views illustrating a string detection operation of the elevator of the
example; Figuie 78 is a series of horizontai cross-secti®nal views 15 illustrating another example of an
improved structure of the elevator and a string detection operation of the elevator of the other

example; agure 79 is a series of horizontai cross-sectional views illustrating yet smother 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 ilimstrating a fully open state according to an edhodiment that

performs failure detdctinreof72lighy -adgdingfigbtireeeivinguuriil 143 trgate 612 apesdpaaive View
illustrating a -fully closed stare Tgording to the embodiment; Figure 62 is A perspective vaew
illustrating arsthéet aonsha@nbatvidier winerefigate vatdl.¢ tstiumg.oneadoerdiagdo ke embodiment;
Fiddre 83 is a. perspective view illust.rat.inci a second almost-folly InloBed snate [According no the
embodimerm;ﬁlainie@@eml horizentBldrby-sedtis ddss &g an example of a substantial par- of a
o Figure 73 1s a series of horizontal cross-sectional views
5 1llustrating an example of a string detection operation;
Figure 74 i1s a series of horizontal cross-sectional views
illustrating another example of a string detection operation;
Figure 75 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 i1s a series of horizontal cross-sectional views
illustrating a string detection operation of the elevator of
the example;
Figure 78 is a series of horizontal cross-sectional views
15 i1llustrating another example of an improved structure of the
elevator and a string detection 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 i1s a front view illustrating a fully open state

according to an embodiment that performs failure detection of

a light-emitting/light-receiving unit;



10 elevator according to an embodiment of the present invention; Figure 85 is a horizontal
cross-sectional view illustrating another example of a substantial part of the elevator; Figure 86 is a
horizontal cross-sectional. view 15 illustrating an example of a string detection operation; and Figure
87 is a horizontal cross-sectionat view illustrating another example of a string detection operation_
BEST MIChE 8 O11. CARRYING OUT THE INENTICN [0081]Hereinafter, embodiments of the present
invention 20 will be described in detail with reference to the drawings. First Embodiment As
illustrated in Figures 2. and 2, a first elevator according to an exhodiment of the present invention is a
center-open type afdvaioringluding a padrsipicanihVEONt 60 cal Bosta &) ang () friatopen/close an
entrance of an eltSvarch) car, wherein a. rail (1) is fixed to i frame (102) above the entrance, and both

car doors (2) laras@®) fid Isspebtigelypertdtct fraccibed aitGotrrs @i¢ andlixddi)nanttgaidec p is to
reciprocate in a horizont, 1 direction by (mlhoes (22) and (32) which are protrucHnoiy provihed at to e
rend port nunsthe BeégrsrandB@hich areffit igpeabtesoldB) sé bbustbeadlited ea state at a
point in time where a gate switch 1s turned on according to
5 the embodiment;
Figure 83 1s a perspective view illustrating a second
almost-fully closed state according to the embodiment;
Figure 84 is a horizontal cross-sectional view
illustrating an example of a substantial part of a sixth
10 elevator according to an embodiment of the present invention;
Figure 85 1s a horizontal cross-sectional view
illustrating another example of a substantial part of the
elevator;
Figure 86 is a horizontal cross-sectional view
15 i1llustrating an example of a string detection operation; and
Figure 87 is a horizontal cross-sectional 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 i1llustrated 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



In addition, a control uhit (100) that controls 10 opening/closing operations of both car doors (2) and. m
is installed on the frame (102). [0082]As illustrated in Figure 1, on the left-side car door (2), a light
-emitting/light -recedih.mg unit (4) is disposed facing gertically downward at an upper end position 15
of a vertical line separated by a. predetermined distance (for example, 12 hm) from an end face in a
closing direction (2a), which is to abut the right-side car door toward the side of the rig "7 idp car door
(3), and a first reflecting mehber (5) is disposed facing verti.caicy upward at a. lower end 20 position of
the vertical line. [0083]The light-emitting ight -receiving uhit (4) integral.ly includes a light emitter that is
to output a beamdydaser(@ht frefei(@ietreferrogdn As boseptinal baamyubcand& light receiver that is
to detect an incident optical 51 0)e am B, andsuppor d by a sit) fi ¢ to che end face Onziosjng
direction (2ellefMhtamar dapr, (resridustratedan Figite d3.Mdéecovdr. toraidample, @102
semdconduptor asexused Jght emlitet of theL.t-receiv-ing unit (4) so as to form. a spot ha ing a.doter
of 1 to 2 mmbove the entrance, and both car doors (2) and (3) are
respectively suspended from the rail (1) by hangers (21) and
5 (31) and guided so as to reciprocate in a horizontal direction
by guide shoes (22) and (32) which are protrudingly provided
at lower 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 opening/closing operations of both car doors (2) and (3) is
installed on the frame (102).
[0082] As illustrated in Figure 1, on the left-side car
door (2), a light-emitting/light-receiving unit (4) 1is
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 door (3), and a first reflecting member
(5) 1is disposed facing vertically upward at a lower end
20 position of the vertical line.
[0083] The light-emitting/light-receiving unit (4)
integrally includes a light emitter that is to output a beam

of laser light (hereinafter referred to as an optical beam) B

and a light receiver that i1s to detect an incident optical



1Lfecaatt receaver of the. high -emitt(40 Immecrei. ing Ur' (4) outputs a light detoctton signal when an
amounr of iicht received from. an incident optical beam exceeds a. predetermined 10 threshold. 10
contrast, when the amount of light received by an inciglent optica beam falls under the predoterdidned
threshold, a foreign object detection signat is outputted. [50841As illustrated. in Figure 4, the first
reflecting member (5) is provided on a horizontat arm portion of an L- 1.5 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 verti.c.a.icy upward. The arm member (51) is housed so as to be
recdprocatafeiinside amgrodve GR)ebtethresheld £32)in@iwhichitke 20tguidesheaf flagsear door
(2) fits. Moreover, tho arm memberl) is supported by the left - side cam door (2) via a stay (52)
illustrated in dtgaure Bo$hagtaii (52 t3 orou(izd) oo thethar deor (@psuci Hataspadtlarsitratedr
opening Losing direction is adjustable, and the arm 52 meinriJunte on the stay (5/] such t3a position
front-Pack diredtiogohéll 86 perpendicular to the door. opening/closing dire( on is5usti [0085]As
illustrated in Figurea houE ng space (30) that is to house the Light -em;, ting/light -rccei.img unii in a
state where both ddpdeoxsedre dode, éxéstmiel, od aredpmanareppaltiakr tHaggiit-dige waedoor (3),
and a second ref decting memner (6) is disposed facingically upward on
5 as the light emitter of the light-emitting/light-receiving
unit (4) so as to form a spot having a diameter of 1 to 2 mm.
The light receiver of the light-emitting/light-receiving unit
(4) outputs a light detection signal when an amount of light
received from an incident optical beam exceeds a predetermined
10 threshold. 1In contrast, when the amount of light received by
an incident optical beam falls under the predetermined
threshold, a foreign object detection signal is outputted.
[0084] As i1llustrated 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 (51) 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, the arm member (51) is supported by the left-
side car door (2) 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 adjustable, and the arm



a bottom portion of the housing space (30). The second 10 reflecting member (6) has a reflecting
surface of a predetermined length (for example, 8 min) that extends from the same position as an end
face in a closing direction (3a) of the right --side car d&r (3) toward the back of the houalng space
(30), and reflects, vertically upward, an optical beam 15 from the light -emittjng/ljght -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 formed between the end face in a closing direction (3a) of the
20 side car dpor (3) and a surface of the threshold (82) is protrudjngty provided facing downward at a.

lower end poetidse of (L)ari donyantkeal lawertdnsl parion (B He uelgntdbiectpgredptidomreventing
member (9) is housed in the groove (83) of the threshold. (82) so as to be reciprocatabip. 53
[0087]Furthermaref iromraekark02)iis @t ko nhd levteriendopontiondd ttHexr: -stide tae ddooK3) ar a.
position gab=to the Face Lgn olhject penetration Hon prev-gLirg member (9) as illustrated in
Figure 7, ammpacisagiiadasdinG Oy ety ared by adprshab babpar-tea) f4cing oownward b g. the
hr:acket (702). During closing of hc.rth car doors (2) an(3) noa ruily closed pos07 as illustrated in
Figure 2, thEQ&mIng tooh&70) kletaforatadade of hguiitet fefleatingusinigersigice (30)
5 that 1s to house the light-emitting/light-receiving unit iIn a
state where both car doors are closed i1s formed on an upper
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 (6) 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 1llustrated In Figure 6, a foreign object
penetration preventing member (9) that fills up a gap formed
between the end face in a closing direction (3a) of the right-
20 side car door (3) and a surface of the threshold (82) is
protrudingly provided facing downward at a lower end portion
of the car door (3), and a lower end portion of the foreign

object penetration preventing member (9) is housed in the

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



10 disposed on the left-sine car dnor(refer to Figure 8). Accordingly, the surface of the first reflecting
member (5) i8 constantly maintained as a favorable reflecting surface. [0088]Mpreover, the mounted
states in which the ljght- emitting ight-recpiving unit 443aces vertically dnwnward 15 and the first
reflecting member (5) and the second reflecting memberface vertically upward are assumed to include
a mounted state having a slight incline with respect to a verticat line depending on a configuration of
the light etinttdnatiljght-recejving unit (4) (axrangement of the light 20 emitter and the tight receiver,
and the like), a variance in installation postuxes of the car doors, and the like, [0089]Figu.re 15
illustrates apGosnpementexampienoiribe epticabbéat 1G70RYN ilkerBiexsts tosetback distance of the
end face in a closing direction at a fully open position of the 54 car door (2) with respecc to an end
face of an emtihnpe coiTamro@Of ieatrfadliits-kif.denticamisd @b the(8pvateacgvas iib iather an
overtravlH The optHciai beam B is etxenged such that during stand-by in. a door-open. state
illustrated ipbede the optidl. HBeantB8ried positijerCtuiseleedirwidtiv of theesetindridey anenvdieen the
doors are closea as strateiFic)rcre 15(b), the optical. beam B c. positioned insHde aaonhecaing an
end edge offhk @8 doblytaked in Figure 7, and a cleaning tool (70)

5 constituted by a brush is supported facing downward by the
bracket (702).

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 member (5)

10 disposed on the left-side car door (2) (refer to Figure 8).
Accordingly, the surface of the first reflecting member (5) 1is
constantly maintained as a favorable reflecting 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 (6) face vertically upward are assumed to include 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 iIn
installation postures of the car doors, and the like.

[0089] Figure 15 i1llustrates an arrangement example of the
optical beam B when there exists a setback distance of the end

face 1In a closing direction at a fully open position of the



an end edge of the safety shoe frame (27) 10[00901In mddition, Figure 16 illustrates an arrangement
example of the opticel beam B when ab overtravel does not exist. The optical beam. B is arranged
subh that during sta.nd--by 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 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(h), the optical beam
B is positioned inside the line connecting the end. edge of the car deor and the end edge of the safety
shoe frame (27). 20[00911In the first elevator described, above, during closing of both cab doors (2)
and (3) froncarfutipope 3pte ichn dspstitlly clasedesiatef tueopticaheamtB anuteuttesl dram the
light -emittHngilight -receiving unit (4) enters abd reflected by the first reflecting member (5) and a
reflected o) cabadarfd retsrrishi® tbetighteaifiggherecéitunitd#) oaless p, fara 4dthebject.
exlILst.s in a. path of the opticeb beam A. Subsequently, during closing of both car doors (2) and 1
firum the almpsdst Ancloged Eifhatd TIC 4 Tdiy tep tlare ] tHeclam -8mitSn dt igmgeckeisuwun
mppnetrates into the housing space (30) flormeCi art the right-side car door (3) and, as a result, the
obbasb beathat cdtpiandrartiane tight -Iematintgib ghoredewkrjtenid M usitarstedd isreflected by 10
the second. reflecting member (6) and the reflected optical beam. B returns to the light -emdtting/ljght
-receiving uniig @ P0Y2{ia bithdhRoiztdaadg brahPofisotheal §dered outside of a
width of the entrance, and when the doors are closed as
illustrated in Figure 15(b), the optical beam B is positioned
inside a line connecting an end edge of the car door (2) and
an end edge of the safety shoe frame (27).
10 [0090] In addition, Figure 16 illustrates an arrangement
example of the optical 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 beam B is 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 of the safety shoe frame (27).
20 [0091] In the fTirst elevator described above, during
closing of both car doors (2) and (3) from a fully open state
to an almost-fully closed state, the optical beam B outputted
from the light-emitting/light-receiving unit (4) enters and is

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



and (3) from the fully open state to the fully closed state, the optical. beam A outputted from the light
-emdtting/ltght - 15 receiving unit (4) is reflected by the first reflecting member (5) or the second
reflecting member (6) and returns to the light -emdttingitght -recetving unit (4) undess a. foreign object
exists in a path of the optical. beam A. [0093]The light-emitting, ight -receiving unit z 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 unless a foreign object detection
signal is generated by the light---emitting/light---receiving unit (4) during closing of both 56 car doors
(2) and (3) pmitba Fubleanpen state nosheduithe oddd kit -em intsamyy A8t gvhenrdeieatinrg an
opnacal beam is ir errupyed, tte mght-emiving unit (4) 5 generanes a foreign object deteall.tlignal. and
outputs the saire {10 thendergsolanitFre@9)in obguartedhaets, the an phthit (HO0)everses both car
aholoand (3) from a cl ing operation to an opening operation_ [0094]Figures 22 and. 23 illustrate a.
series of opepdtiorsllMehkenboth car doors (2) and (3) close in a state where a string b passes a
central portion of the entrance of the elevator car and. is stretched between the inside of the elevator
car and the landingtlbse@ugmblalosidy of hotcdasdogs ¢f) sadh3raontvers (2) and
5 (3) from the almost-fully closed state to a fully closed state,
the light-emitting/light-receiving unit (4) penetrates into
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
10 the second reflecting member (6) and the reflected optical
beam B returns to the light-emitting/light-receiving unit (4).
[0092] In other words, during closing of both car doors (2)
and (3) from the fully open state to the fully closed state,
the optical beam B outputted from the light-emitting/light-
15 receiving unit (4) is reflected by the first reflecting member
(5) or the second reflecting member (6) and returns to the
light-emitting/light-receiving unit (4) unless a foreign
object exists iIn a path of the optical beam B.
[0093] The light-emitting/light-receiving unit (4) does not
20 generate a foreign object detection signal 1T 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 object detection signal is generated by the

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



15 fully open state to the almost- ally closed state as illustrated in Figures 22(a), 22(b), and 22(0), the
optical beam. B gradually aipproaches the string 3, and during closing of both car doors (2) and (3)
from the almpst -fully closed state to the fu.liy 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 light -em1thing, light-receiving unit (4) is interrupted, a foreign object detection signal is generated.
[0095]Figures 24 and 25 illustrate a series of operations 57 when both car deors (2) and."id- in an
elevator where the safety shoe frame (27) is disposed on mhe left- -d, door (2) and in a state woere
the so ri_nac@rs dbbren {@ylearttie (Bde& pdiherblevadrisargnehite aantingrioarehiteudalyp cc
nnacn Lai toe left-side car door (2) and the safety shoe frame (27). During closing of both car
doors (2) arc »)Famm st tidly open _Ma, e rio theclosed stare as illustrated in Figures 24(a), 24(h),
and 24(c), although the 10 string S is initially positioned between the optical beam B and the left side
car door, as the dobn ciomirigapdratishenogietsed, iths srfnga8 mpasctola pesitiom svhere the string S
intersects the optical beam. B. Subsequently, during closing of both car doors (2) andfrom the almest
-fully closedinterrupted, the light-emitting/light-receiving unit (4)
5 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 (2) and (3) from a
closing operation to an opening operation.
[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 doors (2) and (3) from the
15 Ffully open state to the almost-fully closed state as
illustrated in Figures 22(a), 22(b), and 22(c), the optical
beam B gradually approaches the string S, and during closing
of both car doors (2) and (3) from the almost-fully closed
state to the fully closed state as i1llustrated In Figures
20 23(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 light-emitting/light-receiving unit (4) is interrupted,

a foreign object detection signal 1s generated.

[0095] Figures 24 and 25 illustrate a series of operations



15 state to the am' closed state as illustrated in Figures 25(a), 25(b), and 25(c), the optical beam B
moves to the outside of the string S. During the process, since detection of the opt al. beam, by the
light-emitting/light-receiving unit (4) Hs interrupted whin the optical beam B transverses the 20 string
5, a foreign object detection signal is generated. [0096]Figures 26 and 27 illustrate a. series of
operations when both car. doors (2) and (3) close in an elevator where safety shoe frames (27) and
(37) are respectively disposed on both car doors (2) and.and in a state where the stride 58 stretched .
between the inside of the eJ.evator car an land | flfh floor while in cop]:ftlith the left -sdoor f and the
safety shoevfremel{@th car dawing qadingrad bog)carl deersi(2) andd B fratothenhéutly oplen state
to the admpst -folly closed state as Clustrated HF Figures 26(a) 26(b), and 264though. the stil.
giapositionezhifettyeeshibe dptiamk b€am)D Edithéposiee aad ddfe2) thEtes i dg aperprdgasses, the
string S moves to a position where the string 10 S intersects the optical beam B. Subsequently, during
cl.osing of HGth candoars @) ahd{(8) romrtaetdimpstiticigsed stats ortedotyl clogtdestateths
illustrated. in Figures 27(a), 27(b), and 27(c), the optical beam. B moves to the outside of the string S.
During the proséss, sifcetbeteedevator car and the landing floor while in
5 contact with the left-side car door (2) and the safety shoe
frame (27).
During closing of both car doors (2) and (3) from the
fully open state to the almost-fully closed state as
illustrated in Figures 24(a), 24(b), and 24(c), although the
10 string S is initially positioned between the optical beam B
and the left-side car door (2), as the door closing operation
progresses, the string S moves to a position where the string
S iIntersects the optical beam B. Subsequently, during closing
of both car doors (2) and (3) from the almost-fully closed
15 state to the fully closed state as i1llustrated in Figures
25(a), 25(b), and 25(c), the optical beam B moves to the
outside of the string S. During the process, since detection
of the optical beam by the light-emitting/light-receiving unit
(4) 1s interrupted when the optical beam B transverses the
20 string S, a foreign object detection signal is generated.
[0096] Figures 26 and 27 illustrate a series of operations
when both car doors (2) and (3) close in an elevator where

safety shoe frames (27) and (37) are respectively disposed on

both car doors (2) and (3) and In a state where the string S



15 of the optical bea.m by the light -emitting/light-receiving unit (4) is interrupted when the optical.
beam D transverses the string 5, a foreign object detection signai is generated. As illustrated
in Figures 9 and, a second elevator according to an essbodiment of the present invention. 20 is a
side-open type elevator including a high-speed cat. door and a low-speed car door (33) that move
in a direction approaching separating from a doorstop frame (12) fixed. to an elevator car to
open/close an entrance, wherein both car doors (23) and (33) are respectively suspended from a ralil
(11) by 59 hanger (24) and (34) and cru:Lded so as to reciprocatt in a horizontbi direction by chide
shoes (25) asd $¥rewhbichdreptograp! hride({ s ildeWHF erideperliensatdbthecdaoraaddtieich. are fit
into 61 thdes o 1 (00) so as to be sLidai In addition, a con ol. unit 100) that ccnt.roiLs
opennngqicidiag ipeyaifilaas oivhathecarrd coos (2R) tarvdi (@3) thinstdietd-onia@d 02xf0aa8)As(2)
ILL-ustrated in Figure 9, on thequ-spped car door (23), a. light-emitting/light-receiving ubit (4) is 10
disposed faging) vdrécayfaityn\sheatfaramepar2eh. position of a vertical line separate- by a.
predetermined distance (for example, 12 bm) from an end face in a closing direction (23a), which is to
abut the doorstop Rl owalesansidebf et dbeatopifran® ((2), antla (Bt rétientinth@ember (5) is
15 disposed facing vertically upward at a lower end position of the vertical line. [00991The
light-erpittinfuibhy-regsiing talies to the almost-fully closed state as

illustrated in Figures 26(a), 26(b), and 26(c), although the
string S is initially positioned between the optical beam B
and the left-side car door (2), as the door closing operation
progresses, the string S moves to a position where the string
10 S intersects the optical beam B. Subsequently, during closing
of both car doors (2) and (3) from the almost-fully closed
state to the fully closed state as illustrated in Figures
27(a), 27(b), and 27(c), the optical beam B moves to the
outside of the string S. During the process, since detection
15 of the optical beam by the light-emitting/light-receiving unit
(4) i1s interrupted when the optical beam B transverses the
string S, a foreign object detection signal 1s generated.
[0097] As i1llustrated 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 door
(23) and a low-speed car door (33) that move in a direction
approaching/separating from a doorstop frame (12) fixed to an
elevator car to open/close an entrance, wherein both car doors

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



integrally includes a laser light emitter that is to output an optical beam B and a laser light receiver that
is to detect an 20 incident opticai beam B, and. is supported by a stay (42) fixed to the end face in a
closing direction (23a) of the cad door (23) as illustrated. in Figure 11. [010011As illustrated. in Figure
12, the first reflecting member (5) is provided on a horizontal. arm portion of an L- 60 shaped. arm
member (51)rotrudiLprov:Lde.ci )n a lower end face of the high-ppe;moor (23) and includes a
reflecting surface that reflects lhe optical beamL illm upwal The arm memoer (51) Is hoiCsed so as to
be reciprocatalude 5inside a groove (37) of the threshold (86) into which the guide shpe of the car
door. (23 [LHAMjjeasugtpatdo amfigled I 3aadaysigespase (@6) thatietoipeussathe light semitting/light
-rece | vircg unit. in a closed state of the high---speed car door (23) is formed on an 10 upper end
portion of tHeostdarstoparatia €X) i andoy speodd. Eileetnd Bty lverd 6§ B5Qisphdedh faaimeg
verta.cally upward on a bottom portion of the housing spaceThe second reflecting member (6) has a.
reflecting syrfaderoica. gy éstetenoinedie teragth lfoweaxammole p® Mimptimt ektebias froro tise and

which are fit into a threshold (86) so as to be slidable.

5 In addition, a control unit (100) that controls
opening/closing operations of both car doors (23) and (33) 1is
installed on a frame (102).

[0098] As illustrated in Figure 9, on the high-speed car
door (23), a light-emitting/light-receiving unit (4) is

10 disposed 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

15 disposed facing vertically upward at a lower end position of
the vertical line.

[0099] The light-emitting/light-receiving unit (4)
integrally includes a laser light emitter that is to output an
optical beam B and a laser light receiver that i1s to detect an

20 incident optical beam B, and is supported by a stay (42) fixed
to the end face in a closing direction (23a) of the car door
(23) as illustrated in Figure 11.

[0100] As illustrated in Figure 12, the first reflecting

member (5) i1s provided on a horizontal arm portion of an L-



15 same position as an end face (12al of the doorstop frame(12) toward the back of the housing space
(30), and. reflects, vertically upward, an optical bea.m from the light'--' emitting/light rrecpiving unit that
penetrates into the housing space (30). 20[01021Furiktermore, a cleaping tool (70) constituted by a
brush is mounted facing downward as illustrated in Figure 14 on a lower end portion of the doorstop
frame 4 During closing of both car doors (23) and (33) to a. closed position as illustrated in Figure 10,
the cleaning tool. 61 clea surface of thereflecting mehher (5) sposed on the nomed cad door. (23).
Accordingly, the surface of the first ref Lecting member- fl is constantly maintained as a favorable req
surrace 5[0$03jretheasecanehelevat(bdysqietialbiey Byuripg closittglobrezhigbvepeedmeat door (23)
from a fullv open state no an almost-fully c.losed state, the optical beam B ohdphdted from th. e | oh. t
-einlt. tlifagd loh. the eroalih1gpdiethicamtedoand (RE)leated! iy thiuiitstredlectrfd ectniberand 10
a reflected optical beam B returns to the light- emitting/light-receiving unit (4) undess a. foreign object

exists in a pathrbhte dbichl bedfiteB tSulibeyumpitly cadrirmalosibguwsfitita cal dyou@gy fidm

The arm member (51) is housed so as to be reciprocatable
5 iInside a groove (87) of the threshold (86) into which the
guide shoe of the car door (23) fits.
[0101] As i1llustrated In Figure 13, a housing space (30)
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 (6) 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 position as an end face (12a) of the doorstop frame(1l2)
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] Furthermore, a cleaning tool (70) constituted by a
brush is mounted facing downward as illustrated in Figure 14
on a lower end portion of the doorstop frame (12).
During closing of both car doors (23) and (33) to a fully

closed position as illustrated in Figure 10, the cleaning tool



the almost-fully closed state to a fully closed state, the 15 light-emitting/light-receiving unit (4)
penetrates into the housing spaceformed on the doorstop frame Land, as a result, the opticed beam B
outputted from the light - emitting ight -receiving unit @) enters and is reflected by the second
reflecting member (6) and the reflected opticed 20 beam B returns to the light-emitting .ight -receiving
unit (4). In other words, duxing closing of the high---speed car door (23) from the fully open state
to the fully closed state, the opticed beam B outputted from the light eehdtting/light 62 (5) or the
second ret _Doc n- member (0) and returns to the thg/1 [ght-reue ing unit. (4) fhleesreiou object[Hts in
aof the o ca{ beync B 4004 The lightenifinglghf ineseivie Alkit i dgesvobegenE3dte a [ofeidn
object detection sigma.] if an o-ptical beam), is d ted. in addition, the control nn[ (100) strated in Fig fes
9 and 10 cahiispesactlosind loperatmin-cfdextil --¢ alio ot ((3) @26 33) Ambeasda ngd e, bidigect
detectiorl signal is supplied from. the light---emitting/light---receiving unit (4 10 during closing of the
high-speed sariace (235 fridne tHa fitdiy opefi ktate toghadullyesto<Ed state.dnreehaast yhe control
unitreverses both car doorsamd (33) from a closing operation to an opening
maintained as a favorable reflecting surface.
5 [0103] In the second elevator described above, during
closing of the high-speed car door (23) from a fully open
state to an almost-fully closed state, the optical beam B
outputted from the light-emitting/light-receiving unit (4)
enters and i1s 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 object
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 by
the second reflecting member (6) and the reflected optical
20 beam B returns to the light-emitting/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 outputted from the light-emitting/light-

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



operation when - foreign object detection signal is supplied 15from. the light---emitting/light---receiving
unit (4) during closing of the high-speed. car door (23). [0105]Figures 28 and 99 illustrate a series of
operations when the high speed car door) and a landsy door (15) close in a state where a. string S
passes a. position. slightly 20 toward the doorstop frame (12) than the entrance of the elevator car and
is stretched between the inside of the elevator car and the landing floor. During closing of the car
door (23) from a. fuM1 open state to an almost-fully closed state as illustrated. in 63 Figures 28(a) and
28(5), the opt.acal beam B approaches the string S and moves to a. posHtion where the octi ca beam.
intersects thgjtatingtheasdsobseqgtenliygcrives fremidbe posijioarvdharetbe optifeathel 3 intersects

the srriLng S rno ward the side of the doorstop Irrame (12) as illtastin Figuresand 29(b). In this
manner, sintegleteenn of ringy dpgoaH-veatelhyithg ligh#em{nggintiressi lig fFor@ligterrupted when
t.h.e ooticai beamtransverses Ine string 5, a foreign object detection signaM is generated.
object exists iIn a path of the optical beam B.
[0104] The light-emitting/light-receiving unit (4) does not
5 generate a foreign object detection signal if an optical beam
is detected. In addition, the control unit (100) illustrated
in Figures 9 and 10 continues a closing operation of both car
doors (23) and (33) unless a foreign object detection signal
is supplied from the light-emitting/light-receiving unit (4)
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 operation to an opening
operation when a foreign object detection signal 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 iIn a state where a string S passes a position slightly

20 toward the doorstop frame (12) than the entrance of the
elevator car and is stretched between 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 i1llustrated in



10[01061Figures 30 and 31 illustrate a series of operations 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 gising S is stretched between the inside of the
elevator 15 car and the land-ing 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 S is pushed out toward the 20 side of
the doorstop frame (12) by the safety shoe frame (29). Subseguenily, during closing of the car door
(23) and thé indiitgsd @@ (@) fnoch te(@npstHellpplosed btatedm aBfullp plosadistatetsallustrated
'fn. Figures 31(a), 31(b), and 31(c), the optical beam B transverses the string S so as to 64
accompanvshe ppyetciraf thecasddorAd tipie potritpof iwheptca heaopliy dad iLbezmi Bng/liadtd
-rcceivitti imitit (4)ILnoerrupoed, a fo object detection signal is generated. H1 1 0 71Figures 17 to 20
illustrate anlenibodiewts tHdteisetsig! Sroruachate Badgh€n Olyomey esdétecha thiture of "e | 414t
-emitting igltd-receilg 1lin a side-open d, In this case, as illustrated in FiquTe 16(b), the second 10
reflecting measiek (e)intheies didleehitd pakidre@02BharvedisscithEreambunngf Ifght equal to or
exceeding a. certain level, an optical beam outputted. from the lightemitting/light-receiving unit (4), and

a non-refledmgastidh e dracdodd rotdensstaphBrpao(ALof It 1 1 lustrated in

Figures 29(a) and 29(b). In this manner, since detection of
the optical beam by the light-emitting/light-receiving unit
(4) i1s interrupted when the optical beam B transverses the
string S, a foreign object detection signal 1Is generated.

10 [0106] Figures 30 and 31 illustrate a series of operations
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 iIn 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 i1llustrated In Figures
30(a), 30(b), and 30(c), the string S i1s pushed out toward the

20 side of the doorstop frame (12) by the safety shoe frame (29).
Subsequently, during closing of the car door (23) and the
landing door (15) from the almost-fully closed state to 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



15 equal to or exceeding a certain level, an optical beam outputted from the light -emittini
light-receiving unit (4). For example, the reflecting portion (601) may be configured by applying
reflective tape orsurface of a non reflective member agd the non-reflecting portion. (602) can be 20
constituted by a region where the reflective tape is not applied. [01081As illustrated in FiquTes 17(a)
and 17(led, the gate switch. (101) is disposed on the railand a. protruding piece6, for switching the
gate switchfrom OFF to ON 65 IL.5 mountedon the hanger ;241 of the high-speed -speed car door in
the fuEJy open state illustrated in Figuresand. 17(1:)), the optica.i beamoutputted from the light-
emittingjht-eceanpaniy ($hentecs/aneris reffected by orthedst r€fisytino aterah@d heoaptical beam 13
is to pdoceeb 1-ng a vertical_ line serauated from the end f-a(E in a cdosing direction ( a) of the tar
door (23) by L Acemd EOSOtAs iustrateteinddaros I 3jgamdo 8t ewheglilie
emitting/light-receiving unit (4) i1s interrupted, a foreign
object detection signal is generated.
5 [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 elevator.
In this case, as i1llustrated in Figure 18(b), the second
10 reflecting member (6) includes a reflecting portion (601) that
reflects, with an amount of light equal 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
15 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 (602) can be
20 constituted by a region where the reflective tape iIs not
applied.
[0108] As i1llustrated In Figures 17(a) and 17(b), 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 nm short of the end.
face (12a) of the doorstop frame (first almpst-Pully closed state), the optical beam 13 outputted from
the light -emitting/laght -receiving unit (4) makes a tragisition from a state incident to the first reflecting
member (5) to a state incident to the reflecting portion (601) of the second reflecting mrcher (6).
Subsequently, the optical beam B reflected by the reflecting portion (601) is to be detected by the laght
-emitting/light - reciving unit (4). Therefore, a foreign obje-t detection signal as not generated. 20At this
point, the gate switch (101) remains turned off. [0110]As illustrated. in Figures 19(al and 19(ha), when
the end facé 9 amlostegl doactidre(23an gé the(Gar)dasok (2Bkclhieh tasppeoditioa8 pomho(Paithe end
face (12a) of the doorstop frame, the gate switch (101) is turned on. At this 66 point, the opt i 4l beam
B outputtec from tHen! ighéenfiiLitiyngipight. stadie:rod Ludt (Eat idm Risfatemcideth)ccamefiectinc
pomion (601) of the second. reflecting memberand the optical beam B re fieoted by tim reflecting ptd..
on (601) is d€t€aded ieheopitmCael mive dng/Bglo-treeEladg kReand kel Jgbihermpre, as illustra.ted
in Fitp Les 20(a) and. 20(b), when the end face le a. (midi. ction (23a) of the car door ' " closes to a
position 4 na EhbitgfAkd @htl-frese Oy oftiddddstankeaine @adors ansidiesdiesedytate),
5 the fTirst reflecting member (5). The optical beam B is to
proceed along a vertical line separated from the end face In a
closing direction (23a) of the car door (23) by 12 mm.
[0109] As illustrated iIn Figures 18(a) and 18(b), when the
end face 1n 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 (Ffirst 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 to 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 i1s not generated.
20 At this point, the gate switch (101) remains turned off.
[0110] As illustrated iIn Figures 19(a) and 19(b), when the
end face in a closing direction (23a) of the car door (23)

closes to a position 8 mm short of the end face (12a) of the

doorstop frame, the gate switch (101) i1s turned on. At this



the optical beam. B outputted from the light -emitting/light - recpiving unit 4Y makes a transition from a
state incident to the reflecting portion (601) of the second reflecting member ) to a state incident to the
non-reflecting portion (602). 15 Suhsequentiy, the opiead beam B does not enter the light-emitting
ight-recpiving unit (4) with an amount egupl to or exceeding a certain level uptil the car door (23)
reaches a fully closed. state. As a. result, a foreign object detection signal is to be generated. 20At this
point, the gate switch (101) remains turned on. [0112]Therefore, as long as the light -emitting/light-
receivingunit 4 is operating normplly, the gate switch (101) is switched on in a. second almost-fully
closed. statp@ingit at treesape oz cbleseigB abjaghdietentionisignatlie igererateln this case, the
control unit (100) continues a door closing oEprat,on regardless of a. foreign object detection signal.
However, E enAntitafr@ddringdlity: haserceu jeg) Suighte @iind 4. Eghi-hkceiNiBg sibaé) thecgaterstvitch
(101) Ltcted on but a. foreign obj_ct detection s:Lc nalL is not generanEd. In this case, the control unit
(100) det rhitrtestineatrzifdientmiEn Do itkiocuufEdl) t.alENS & c sedtopnittia$ligbttdregeiving unit (4)
when a foreign object detection signal is
member (6), and the optical beam B reflected by the reflecting
5 portion (601) is detected by the light-emitting/light-
receiving unit (4).
[0111] Furthermore, as i1llustrated in Figures 20(a) and
20(b), when the end face iIn a closing direction (23a) of the
car door (23) closes to a position 4 mm short of the end face
10 (12a) of the doorstop frame (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 reflecting portion (601) of the second reflecting member
(6) to a state incident to the non-reflecting portion (602).
15 Subsequently, 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 Tfully closed state. As a result, a foreign object
detection signal 1s to be generated.
20 At this point, the gate switch (101) remains turned on.
[0112] Therefore, as long as the light-emitting/light-
receiving unit (4) is operating normally, the gate switch

(101) 1i1s switched on in a second almost-fully closed state and,

at the same time, a foreign object detection signal 1s



10 not supplied after the gate switchis switched. on. [011311Figure 21 illustrates a contra procedure
of the control unit (100) based on outputs of the light - emitting/light -receiNthg unit (4) and the gate
switch (101). In step 51, the control. unit (100) standsshy at door opening 15completion (fully open
state). Next, in step 52, the control. unit (100) determines whether a door opening open period has
expired or not. If not, the control unit (100) returns to step Si and stands by at door opening
completion. [011411When the door opening open period has expired and a. 20 determination of YES
has been made in step S2, the control unit (100) proceeds to step 53 to determine whether or not the
current situgégrecarteshondsitoté £8skBagiese theerserdoon bpening qsradorhaiebeen sepeated a.
predetermined number of times N due to a generation of a foreign object detection 68 signal or to a
case Wheralaaiooc bpsiing snaat-ay honoceuza tthehsd afprad€tarei gd panipdak time T. in other
words, a deterrii.nanicn is made as to whether or- nut a door closing opera. Hon of the car door nas
been compléedak {016 |¥iwred. detet inatton of YES Hs made at this point, it is highly likely that the
door closing opera ion of the car door cannot be compd (doe to a circumstance other than a
string-Hike foreignhsbjestedeind freseneakibad tdife ahiratiow Mieyefors, thewontetiuak (108 makes
a trawsition to step 10 04. to issue a warning to persons to move away from the oar doorsawd (33)
using & voiéd gldRroetdistie il ghd -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 abnormality has occurred at the light-emitting/light-
receiving unit (4) when a foreign object detection signal is
10 not supplied after the gate switch (101) is switched on.
[0113] Figure 21 i1llustrates a control procedure of the
control unit (100) based on outputs of the light-
emitting/light-receiving unit (4) and the gate switch (101).
In step S1, the control unit (100) stands by at door opening
15 completion (fully open state). Next, in step S2, the control
unit (100) determines whether a door opening open period has
expired or not. If not, the control unit (100) returns to step
S1 and stands by at door opening completion.
[0114] When the door opening open period has expired and a
20 determination of YES has been made in step S2, the control
unit (100) proceeds to step S3 to determine whether or not the
current situation corresponds to a case where reverse door

opening operations have been repeated a predetermined number

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



elevator car or a display guidance system in the elevator car or the lawding. Subsequently, the reverse
door opening operation is disabled and a door closing operation at low 15 speed is forcibly executed
while souwding a buzzer or the like regardless of whetker or not a foreign object 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 obvious that this announcement may 20 alternatively be made
before executing the forced door closing operation_ [0116]Next, during the execution of the door
closing operation, in step 41, detection of a foreign object is performed at the light -emitting/IHght
-receiving usikigAhthi® 169tpoiat, vdtan aifereneokjecirdaipaon signatsmbiigenesatéddiuxims t.i.te
execut.lon of thy door closing operation rod a. determati ion of NO is made, the control unit (100)
makes transiearheal stenp 642 ettearadoadclpsing aslcofipletechba revdnse abloe bpepingopesiation i.s
enabled and the souncl.IL.ng of the buzzer or the like is terminated t(t-rt oonnrol
operationSuleskeoentig tthepréacediadds asndiodadhe l0167] B conttaswhiem i foleigi bhject detection
signal is generated during the execution of the door closing 10 operation and a determination of
11117(4 is mpeedit step 641, the coatrotigoit (1003 maless saapdisbedoe step 543 where, after door
closing is complete, an announcement to the effect that a run of the elevator car is to be staxted is
made usingl®¥dfed guidaifaersyateie tetreislakdion cafor & 3isktaygdidande €8 kysie itthe
elevator car or the Iapdiai When the start of the run is to be announced by voice, the volume may be

increased il Eohpakitah by td kisiby Eeatolhe Waming ARRiENE stfgsation 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

10 S4 to issue a warning to persons to move away from the car
doors (23) and (83) 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
operation 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 object 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 obvious that this announcement may

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

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



A stop state of the elevator car is maintained during the 20 announcement of the start of run of the
elevator car. Subsegpently, in step 544, a determination Is maae as to whether or not a door open
button in the elevator car or a landing call button on asstop floor where the elevator cax is stopped.
has been pushed. 70 [0118]When the door open. button In the e.Levator car cy lah call button nas
been eushed and a. detc b[htion of YES is mad.e. in s 0 S44, one controt unin (100 makes e transition
to step 547 to perlflorm a doo open 54 operation_ According-1.y, 5 a [(prelim oejech that had got
cm-Light due. to a door closing opera ion forcibly per formed in steoS4 can now be removed.
Slbsegitentlypthetcontratning. EdO iemurob jectepstand Biandnidyy=elt doornotejey opbiekecHon.
[0119]In contrast thereto, when the door open button in 10 the elevator car or a landing call button has
not been pusheiingndlacdetzruintiiom cb NCtisemdde im stbpsi4yy theeoattalamibfidOx makes a
transition to step 545 to broadcast that the elevator car is to be started using a voice guidance system
in the elevat®tcarmhietmaintaifiingGhe Stopdratebftheaidvaidr cardand HeOJamudoes. After the end
of the broadcast, a determination is made as to whether or not a predetermined period of time has
lapsed_ [0TR0aW:chi @ prddetsikrine84erivaertaime s tapdedr atdothierghdi of thenpdadeast and a.
determination of YES is made in 20 step 545, the central unit (100) makes a transition to step 1346 to
restait & neBn&IRVGRSE o eRKi0APSIBSEY RITIAIEOSYob8d 6258 befcRiddd the SOHMGd Beher hand,
when a predetermined period of time has not lapsed .,s.fte4 the end. of the broadcast and. a
detetmdm 6 of R RUAEEE iPT: $hs thdkdnks ukgrminated 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 closing

10 operation and a determination of YES is made in step S41, the
control unit (100) makes a transition to step S43 where, after
door closing is complete, an announcement to the effect that a
run of the elevator car i1s to be started iIs 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 S4.

A stop state of the elevator car is maintained during the

20 announcement of the start of run of the elevator car.
Subsequently, iIn step S44, a 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.



(100) returnstep 343 to us ntadn stop states of the ele oaths car and the car doors. In thie rTh er, even
when a door cl os Inst oppxation. 5 of ther dpors is mrrcilaly executed in step 54, sihce the ex.ecution
of the door closing opera ion is announced in step S47and the d a Cl a run of the ( evator car d
announce- in step 343, an occurrence of an. accident atrrioutable to tee forcible execution of the door
closing operation can now he 10 prevented. [0122]When a determination of NO is made in step 33, a.
door closing operation is performed at normal speed (high speed 2)) step 35 and a detection of a
foreign object by the light demitting/light arecpiving unit is performed in step 36. 15 When it is
determined 0118 point thiien faieigrdobjecogeirctiort signaihasheer jenerded, cincait isa
extrapolated. that a. foreign object PE some kind (for example, a string that straddles the elevator car
and a landidgfidangxcstd h thetardrarte<oflibe elewasdrezh bitieacomdrbeéwnii (EAO) onakels & EXD
transition to step 37 to perform reverse door opening and then returns to step 31 and stands by at door
opening compleatate [0 D231@p tiTel dthetimandpwhen It isreterGilifeg imsiepthat & rarsgi bbject
detection signal has not been generated, the control. unit (100) makes a transition to step SE to 72
determine QPSR r BT tHeogate IoNiEN has deen tapwsttngh, @peneddmra.detanmedsnd MES is
mc_de, a 6)13hot !on of a fda reign object io flirt -r Pedformed- light -

5 a Toreign object that had got caught due to a door closing
operation forcibly performed In step S4 can now be removed.
Subsequently, the control unit (100) returns to step S1 and
stands by at door opening completion.

[0119] In contrast thereto, when the door open button iIn

10 the elevator car or a landing call button has not been pushed
and a determination of NO is made in step S44, the control
unit (100) makes a transition to step S45 to broadcast that
the elevator car iIs 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
broadcast, 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 i1s made in

20 step S45, the control unit (100) makes a transition to step
S46 to restart a normal control operation. Subsequently, 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



emittingtlight -rece ing umit in step 59 When a dution 5 of NO is mode in st 0 53 the control unit 100)
renurns step pOW1d2.11When a. fore j-n object.ct, signal IL generated at tgis point), IL can ice
determined that. He trahsition of ah optical beam fronmithe 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-
efiecting portion, the iight-emittinJ ight teceiving unit has not been switched from an optical beam
detecting state to a non-detecting state. 15[01251In this case, the control unitmakes a transition to
step Sfli to determine that a failure has occurred at the light-emitting/ ight -receiving uhlt in that
detection o fareiginelidciris disatied pentatias raverseplaet Hpeting, aod tewinsitoistep 51 and
stands by at a door 20 opening completed state. In contrast thereto, when it is determined in step
0 that a forgi@00bjact tetettoncigbt haS4@eh@eneiated j a deteymisdizdres ro&ddlrestep 510 to the
effect that the light---emitting/light---receiving unit is normal and. the door closing operation is
continued.. Eletmetmore;dar -tentl3 T2 ethbanantlesr s reverse lour opening olabhat eons is clear.ed, and
in step 313, the determination to the effect t.tat. a failure has occurred that disables detection of a
for()hit is 5dE@tldd. to cdnclibd shenserie af pr¢es. [0126]Accdeding ¢d taé procyured Bescribed
above,
5 of the car doors is forcibly executed in step S4, since the
execution of the door closing operation Is announced iIn step
S4 and the start of a run of the elevator car Is announced in
step S43, an occurrence of an accident attributable to the
forcible execution of the door closing operation can now be
10 prevented.
[0122] When a determination of NO is made iIn step S3, a
door closing operation is performed at normal speed (high
speed) in step S5 and a detection of a foreign object by the
light-emitting/light-receiving unit is performed in step S6.
15 When i1t 1s determined at this point that a foreign object
detection signal has been generated, since it is extrapolated
that a foreign object of some kind (for example, a string that
straddles the elevator car and a landing floor) exists iIn the
entrance of the elevator car, the control unit (100) makes a
20 transition to step S7 to perform reverse door opening and then
returns to step S1 and stands by at door opening completion.
[0123] On the other hand, when it is determined iIn step S6

that a foreign object detection signal has not been generated,

the control unit (100) makes a transition to step S8 to



failure of the i. ght emitting/light oreceifing unit 40 can be detected using roln ON4CIFil s :Lg:na.t from
tme juth switch (101i that has conventionally been ubed to detect a. conclusion of a 10 door closing
operation. Consegubntly, an abnormal circumstance ¢an be avoided where a foreign object dbtection
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[012711Mpreover, in place of an
ON/OFF signal from the gate switch (101), a OIL signal. that enables detection of an almost fudly
closed state more closer to a. fully closed state can be used. While the gate switch. (1071) is a switch
that detectsidesing Di@ doosta &l ds arsvtitchribatdaiectsia R pasionmafen dbor-rist etavator Is
equipped. with both switches. For example, since a OIL signal. switches from OFF to ON at a
point in timanthernddre endl étcerin enaltsiog difectias (13a)aidbe chx divbe 2F)drasodfosed to within 4
nm) from the end face 12H) of the doorstop frame the length of the 74 nrig p Lion (60 1) of the
secona refafcdirg gmermbg el istatfatrdrhepticat bEammtedmogictévai thigdyk-ghi -recei Nam. unit (4)
makes a nransjn:on Iflrom tdie. reflecting portion (601) to the non-reflecting portion '602) 5 iii a. s ate
where the (&) I'HeegLlogh Fettusre W) of tid garido@ {(2B) B&s doy) ta withilre XTimattdanne
end fate (12a) of the atm ,t)) frame (12) [0128]Figures 32 and 33 illustrate an example of an improved
structufe of@ife Rst B dsEendrelekadrsSdeschbed aQdisvh. WRETutARED, 4 ekeignsoect

penetration preventing
step S5.

[0124] When a foreign object detection signal iIs 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 iIncident 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 S11 to determine that a failure has
occurred at the light-emitting/light-receiving unit In that
detection of a foreign object i1s disabled, performs reverse
door opening, and returns to step S1 and stands by at a door

20 opening completed state.

In contrast thereto, when it iIs determined in step S9
that a foreign object detection signal has been generated, a
determination is made in step S10 to the effect that the

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



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 la ding door (13) and a surface of a. threshold (82) is mounted at a lower end portion of
the left-side landing door (13). 15Accordingly, penetration of a string S into the gap can he prevented
and, as a result, the stringcan he reliably detected. Moreover, it 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 portion of the right-side landing door. [0129]Figures 34 and 35 illustrate another example of an 75
:L.mprove at bty abtheddirstt hod sisondralévialecs. desonttdtbaboves Asih. Eltegirasdd,,a toreign
object pushing member which fulLs up a gap fanned. between a lower end of an cord. face :inaclosing
direction (2auoite HetdBidecmardaordod B squefaceibpaheashons d B2} bedreich n@! wudes
lurnuertowarci

step S13, the determination to the effect that a failure has

occurred that disables detection of a foreign object is

5 cancelled to conclude the series of procedures.

[0126] According to 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. Consequently, an abnormal circumstance
can be avoided where a foreign object detection signal Is not
generated and a risk aversion operation is not performed
despite the presence of a foreign object such as a string iIn
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 enables 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 CTL 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 (12a) of the doorstop frame (12), the length of the



the sideright-side car door tnan the gap is mounted at a. A. portion of "e left-side car door (2).
Accordingly, a. string S is pushed out by the foreign object pushing hercher (90) during closing of the
car door (2) 10and, as a result, an op ic- beam Et iste transverse the string S to enable the string S
to be reliably detected. igures 36 and 37 illustrate an example of an improved structure of an
elevator in which a safety shoe frame (27) is peunted to a left side car. door (As illuetrated, a 15
foreign object pushing member (90) similar to that of the exahple described above is mounted to a
lower end portion or the left side car door (2). In addition, a lower end face of the safety shoe frame
(27) forms astbped28hyhimhiriasoa p(@tetyriifiedhieclpation cihpeflidh tdspeahémbdorigétal 20
plane and which faces toward the side of a right-side car door. In this manner, since the lower end
face of the safepldlmectlame (Bintiasa sioia (28), beamif frsinng iseslibsginder the safety shoe frame
(27) during closing of both car doors, by pulling the string S upward, the string S is guided. 76
emitting/light-receiving unit (4) makes a transition from the
reflecting portion (601) to the non-reflecting portion (602)
5 1In a state where the end face in a closing direction (23a) of
the car door (23) has closed to within 2 mm from the end face
(12a) of the doorstop frame (12)
[0128] Figures 32 and 33 illustrate an example of an
improved structure of 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 threshold (82) i1s mounted
at a lower end portion of the left-side landing door (13).
15 Accordingly, penetration of a string S Into the gap can
be prevented and, as a result, the string S can be reliably
detected.
Moreover, i1t 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 portion of the right-side landing

door.

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



. Jpe (28) of the satety shoe frame (27) and. can rea .y extxicate it. pd8 from undernea h the safet.y
shoe frame (27). [0131]Figure 38 illustrates an exarhde or a center-open 5 type eleArpr in which the
foreign object :Penet.rat.i p: preventing memoer (9) describel above is [Lou:heti tp left and right
:‘Landing dears (13) and (14), the foreign object :pus ing member (90) Hes)); Lbed a pve is mounted to
a left-side car doorv (2), and the foreign object penetration preventing member (9) 10 described above
is mounted to a right side oar door (3).In addition, the slope described above is respectively formed on
the safety shoe frames (27) and. [_;)mounted on both car dears zand (3). Accordingly, a string S can
be preventemhinoovslipng dStuncer dfe EndirGi dears{id) sed(hd) @ kbeato deorkasndripand. an
escape operation of the string S when the string slips under the safety shoe frames (27) and (37) can
be performedoee easily i[DLE2m yeednothefoorfigumatidg examples lasntustened 20 (@ E)gure (39),
a cleaning toolconstituted by a brush is mounted facing downward at a position more forward than a.
light-emittingHipbitrdaelisg upitd4pep afsianédl oatwered an d defesidercarabosDuemnyl clbairey of
both car doors Eggure 2, the cleaning tool (701) lleans a surface of a second reflectlember (6)
disposed ori . fAglatlsigd egr.abce¢dion (2a) of a left-side car door (2) and a
5 surface of a threshold (82) and which protrudes further toward
the side of a right-side car door than the gap 1s mounted at a
lower end portion of the left-side car door (2).
Accordingly, a string S is pushed out by the foreign
object pushing member (90) during closing of the car door (2)
10 and, as a result, an optical beam B is to transverse the
string S to enable the string S to be reliably detected.
[0130] Figures 36 and 37 illustrate an example of an
improved structure of an elevator iIn which a safety shoe frame
(27) 1s mounted to a left-side car door (2). As illustrated, a
15 Foreign object pushing member (90) similar to that of the
example described above is mounted 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 of the safety
shoe frame (27) has a slope (28), even i1f a string S slips

under the safety shoe frame (27) during closing of both car

doors, by pulling the string S upward, the string S iIs guided



Accordingim the shrta - of the se con e. iocring romber (6) is constantly maintained ao a. favorable
reflecting surf6ice. 5[0133]Figures 10 to 12. resuect_-Lve_Lv illustrate a mbdiricaXion example for
preventing a first reflecting member FE) from being daenaced. In the example A lustrmeo in Figure 10,
due to configuration in which a. pad (54) constituted by an elastic. 10 material. As rbunted to a rear
face of an arm rorhor (51), an impact when the first reflecting horheris subjected to an external. force F
is absorbed. by an elastic deformation of the arm member (51) and impact absorption by the pad. (54).
[01341addition, in the example illustrated. In Figure 41, 15 due to a configuration in which ah arm.
horher (51)lis/piviotally Boppo28) by & pivet (Sa)Fexys shbde rétatinpalfipmpvahte within a vertical
plane, and a pad. (55" is rbuhted on a distal. end-side and a spring (57) is mounted. on the side of the
pivot (55) ofraadarlfacext theate. mesdwkfl (F1oan2ienres thethibesmftarefle stimgerofiram@®) is
subjected to an external force F is Mbsorbed by ah elastic deformation of the spring (57).
Furthermoré€2iri tho example illustrated in figure 121, due to a configuration in which a depressed and
elongated groove 78 having a certain depth G IL5 prov:Ld.eci on a surface 0 fan fremb(r (51) and a
first. reflectih@¥Bérhberis B ne ir38 boltbrscatsisheigreo@nBhe with &sadadesr-ediist refectirtc

fefhpf (5) exposed, the first reflecting 5 fent
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-side 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
(2) and (3).
Accordingly, a string S can be prevented from slipping
15 under the landing doors (13) and (14) or the car doors (2) and
(3) and an escape operation of the string S when the string
slips under the safety shoe frames (27) and (37) can be
performed more easily.
[0132] In yet another configuration example, as illustrated
20 1n 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

(2) and (3) to a fully closed position as i1llustrated in



capre4 nl ed. From beinn dinectlv struck by a rod-Joke object A such as a tip nf an umbrella.
[01351Second. Eriz.h.iment As illustra: eo in F:gures 43 and 44, a. thind eleva: o according to an
efhodiment of the present invention is a 10 center-op&n type elevator including a paix of left and rig car
doors (2) and (3) that open/close an entrance, wherein a. rail (l) is fixed to a frameabove 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 a horizontal direction by guide shoes (22) and (32) which are
protrudingly provided. at lower end portions of the doors and which are fit into a. threshold (82) so as
to be slidahial gurdn2mdditiencd eanioburib@lOxthal Jortlelampeairgleifsiog aperaticssoefriuth car
doors 2) and (3) is 20installed on the frafp (81). [013611As illustrated. in Figure 43, at a. position on a
vertical line (@3 eciliregaliyeekiendi(g ¥rah spcrdtimgpasitidig whesd tiee pair ofl ftrar®dght car
doors (2) and ) abut each other in a fully closed state, a light- 79 emittingghtunit (4) is disposed facing
vertically dovanegxti og Iye frihe @1 fada @fletley sendret is ecbesEd facimghlady -ayarci on
Erie threshold
is constantly maintained as a favorable reflecting surface.
5 [0133] Figures 40 to 42 respectively illustrate a
modification example for preventing a first reflecting member
(5) from being damaged.
In the example i1llustrated in Figure 40, due to a
configuration in which a pad (54) constituted by an elastic
10 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 F is absorbed by an elastic deformation of the
arm member (51) and impact absorption by the pad (54).
[0134] In addition, in the example i1llustrated in Figure 41,
15 due to a configuration in which an arm member (51) is
pivotally supported by a 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) i1s mounted on the side of
the pivot (65) of a rear face of the arm member (561), 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 configuration in which a depressed and elongated groove



In thsend elrnoodirment, the light-emitting/li4ht- 5Sreceivipg unitM is fixed. to the frame. (81) via a
transom (811). Moreover, the mpun red. states in which the bight - emitting/light -rece ing unit. (4)
faces vert.:rca.lay downward and the reflecting membeyr (50) fabes vertically upward are 10 assumed.
to include a mpunted state having a slight incline with respect to the vertical. line (103) depending on
a. configuration of the light-emitting ight -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. The light---emitting/light---receiving unit (4) integrally includes a. light
emitter that (S 8) ogui adeancetlesenlighitbaranafterpeteriatbid asan optiedlabeamy Baand a light
receiver that is to detect an incident opticea 20 beam M, and is supported by a stay (41) fixed to the
transom (8 EHynasntudieated il rigumels 45 BndsA6. Mdrbevi rigr exarbple, §59d.iserecbadlisibr laser
is used as the light emitter of the light-emitting/light-receiving unit (4) so as to form a spot having a
diameter of intce? ot @0 fhedigag) Fthehghg remvie4(§39ceivibly umitsyy batprto# lighedetection
signalcn an amouni of light
first reflecting member (5) exposed, the first reflecting
5 member (5) can be prevented from being directly struck by a
rod-like object A such as a tip of an umbrella.
[0135] Second Embodiment
As illustrated in Figures 43 and 44, a third elevator
according to an embodiment of the present invention iIs a
10 center-open 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 1n a horizontal direction by guide shoes (22) and (32) which
are protrudingly provided at lower 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
opening/closing operations of both car doors (2) and (3) is
20 installed on the frame (81).
[0136] As illustrated iIn 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-



recetked from an i nlc.cdenn optical beam exceede a pre'rmined thdesnold. In ontrasi when the
amphnt of light received from 5 an incident optic i. beam faLls under che predetermined. thdeshc
dforeign object detection sagnal is outputted. [0138]ill7igrated in Igures 17 ana 48, the reflecting
member (50) is provided on an :rnsta.laa.uaon table (104)ich 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 verticca.iay upward. Moreover, as illustrated in figures 48 and 4.9, a through-hole
(621) through which the opticed beam FL)/ passes in. a vertical direction is formed. on the threshold
(82). In addisivitthmgFilsighatione tabie 164) isfikedo)xhd shresbplds6d) fat iltugtrated). [0139]By
disposing the reflecting member (50) below the threshold, since the presence of the reflecting member
(50) is less Vikaly iché hotidmediyaa-disen véhbe aflisamea{ 8i&)2Gpekvantesif Ile atidiignmamiedecting
surface of the reflecting memher (50) is less likely to become stained. [04/40]As illustrated in Figure 51

on both car(869rsZand $p)p aquhiffeicieessadtpodib ky(210)and (0o) éxtendingesond the vertical
line LHTA formed on end faces in a

(82). In the present embodiment, the light-emitting/light-
5 receiving unit (4) is fixed to the frame (81) via a transom
(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 beam
of laser light (hereinafter referred to as an optical beam) B
and a light receiver that i1s to detect an incident optical

20 beam B, and i1s 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 spot having a diameter of 1 to 2 mm.



81 closing diyectionand (3a) that are to abut each other a fully cJosed. st.ate. Accordindi.v, when both
car doors (2) and ) are in a fully - ised state, a path T (105) through which the oO!tical beampasses is
to be formed. 5[0141]Alternativeillustratede 52, Et pasof notcnb tions (2c.i) and (3c) exten ng dioiq the
vertical. e (103) maytiried on the end faces in a closing directionand (3a) or both car. doors (2) a(3)
and thtt pathway (105) through whibb the optical beam. B passes may be 10 formed by the pair of
notched portions (2c¢) and (3c). [0142]As illustrated. in Figure 47, a. cleaning mechabism  for
cleaning a surface of the reflecting member (50) is disposed on the threshold (82) and the right side
car door. (3yhEnhd élghtingevedhanisio( 71 iveudesha cleaintngitog) (7lg Hb-aanstiwdd ywnlirush, a
spring member (72), and a. pressing unit (73). Specifically, a pair of supporting members (75) and (75)
abe mbubte@9n thetmstadlatiol.igble (08¢ dtddio tegthadshdie (Bnaadoaindd.eflikkigbmber (74)
extending along an opening/closing direction of the right-side car door (3) is 20 slidably supported by

the pair of scppetiredméntersui7 Aranct@sy. op ticadditieanthexteatisy g (Eaterounted. facing
downward on the rod-like member (74). Accordingly, the

threshold. In contrast, when the amount of light received from

5 an iIncident optical beam falls under the predetermined
threshold, a foreign object detection signal i1s outputted.
[0138] As i1llustrated 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 optical beam B passes in a vertical
direction is formed on the threshold (82). In addition, the

15 installation table (104) i1s fixed to the threshold (82) (not
illustrated).
[0139] By disposing the reflecting member (50) below the
threshold, since the presence of the reflecting member (50) is
less likely to be noticed by a user, vandalism can be

20 prevented. In addition, a reflecting surface of the reflecting
member (50) is less likely to become stained.
[0140] As i1llustrated 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



82 aTonge surface of the reing memlean t suxfave of he reflect to comoc(50). Furthermore, an
I-shaped arm eotLien (76) is prc :udl prOV led. -faing upwoxd on the rod-' ike member (. 5[0143]One
end of the spring member (is faxed. to 5he inotallatiositable (104) and another end of the spring
member (72) is conne Led lo a right-side end of the rod-like member (74) so as to spring-bias the
cl_caning tool (71) jm 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 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 ushosahthediressitgamit(Z3) Endhg gaiyetshve @2 ptessaisuite @nvhpartibe (7 @ragainst
the spring bias during closing of the right-side car door (3) from an almost--fu.11y closed state (Figure

47) to a. fu.dly¥cbbgdclasanlre 68feAccérdowiyl msgllystratbdin. degbrec4d; tHeclean(i) taoh(71)
moves from the right to the left of the 20 reflecting member (50) and cleans the surface of the

reflectino m€&bex 80N rsLsEqidnth\G behd riglhttile carpivbnopsns( 1S dlethingugblis/moved from
the left to the right of the reflecting member (50) by the spring bias of the spring member
the optical beam B passes is to be formed.

5 [0141] Alternatively, as i1llustrated in Figure 52, a pair
of notched portions (2c) and (3c) extending along the vertical
line (103) may be formed on the end faces in a closing
direction (2a) 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).

[0142] As illustrated in Figure 47, a cleaning mechanism

(7) for cleaning a surface of the reflecting member (50) is
disposed on the threshold (82) and the right-side car door (3).
The cleaning 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
(75) .

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



83 (72) and once again ciLeans th. surface of the reflectino member (50). In other words, the surf ace
of the reflecLibg member (5))) 1.5 cleaned by the cleaning ggpi (71) every time me the r:Lghr-s:Loe
car door (3) opens or closesAccordingly, 5surface of #2e ret rleclilLirl nbmber (50) is cobstan,1pLained
as avorable reflect pm surface. Morthe cleaning m nanismaescrihed above, the cleaning tool (71) May
Ihe spring-biased in a closing direction of the right-side car door (3) by the spring 10 member (72). In
this case, the cleaning toolis to be arranged on the left side of the reflecting member (50). having the
guide shoe (32) press the arm portion (76) against the spring bias during opening of the right-side car
door (3), tha twaginghwos (¥ Farwves frone theelEtido thegghtobibe 1GESletting fesmbarh(@©0) and
cleans the surface of the reflecting member (50). Subsegub tly, as the right side car door (3) closes,
the cleaningtaofiaceowvdd ftbm theTight ta tive leéndidire (&fGExting member (50) by the spring bias of
the spring member (72) and once again cleans the 20 surface of the reflecting member (50).
[01461Furthermoréuadiiestrated in #gwreBSapedignm portion (76) is protrudingly
provided facing upward on the rod-like member (74).
5 [0143] One end of the spring member (72) is fixed to the
installation table (104) and another end of the spring member
(72) 1s connected to a right-side end of the rod-like member
(74) so as to spring-bias the cleaning 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 i1llustrated in Figure 48,
the cleaning tool (71) moves from the right to the left of the
20 reflecting member (50) and cleans the surface of the
reflecting member (50).
Subsequently, as the right-side car door (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 member



object penetration preventing nbmbbrs (91) and. (92) that fill up gaps formed between the end faces in
a closing direction (2a) and (3a) of both car doorsand (3) and the threshold. 84 (82) are mounted at
lower end pOIrt.LON5 of both car doors and '3As illusgated in Ftgores 54(a) and 54(b), pronruding
potons (91a) and. ;92a) are formed oh the for oth object penetration preventfp-Th.-pp_ (91) and (92" (
a mountedx stare art the For. a- object penetration preventing members (91) and (92) the protruding
portions (9ha) -and (92a) prcfrom the lower end portionsboth car doors (2) a(3)Lusira ed in Fjghfe 55,
and lower- end portions of the protruding portions (91a) and (92a) are housed 10in a groove (83) of
the threshold@7@y) andisdndre wgiprocathblenas ilhetratedfacégwe Shé Lrdf Hee thirthelevator
described. above, during closing of both cat doors (2) and (3), the optical beam. B outputted from the
light gemittingfligbt-ré&€iying Wnit ¢HhErentersiand theefleaiefbloye thefretieeting inbeadtam§0) and a
reflected optical. beam B returns to the light-emitting aght receiving unit (4) undess a. foreign object
exists in a. patnioé the(Sfjcal, s eahe @ dthedightige nttiegrijghg -receilinG/dnit§dpdye Lnoe
the right-side car door (3) opens or closes. Accordingly, the
5 surface of the reflecting member (50) is constantly maintained
as a favorable reflecting surface.
[0145] Moreover, in the cleaning mechanism (7) described
above, the cleaning tool (71) may be spring-biased in a
closing direction of 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 portion (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 of the
reflecting member (50). Subsequently, 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 reflecting member (50).
[0146] Furthermore, as i1llustrated in Figure 53, foreign
object penetration preventing members (91) and (92) that fill

up gaps formed between the end faces in a closing direction

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



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 dpors (2) and. A. unless a foreign object
detection signad is generated by the light gemitting/liglat grecpiving unit (4) during closing of both car
doors (2) and (3). [0148]In contratwhen detection of an onti ca beam is interrupted, the
iight-emHt:ing/iLght-receivine unit (4) generates a. foreobjectSpecifically 5 a sc ri_nc S is present
across the ( trance, when b 5h car doors (2) a(3' reach. a fu: Ly closed state as illustrated in Fig:cre 56
or 57, an optical beam outputtee from the light ematting/ILght-reoe ing unit (4)blocked bystrinc and
detection of(iB2 )y picee heantey tietlidiiwe m ldtid/ ighetlights 10 fetriting esnitisintarsupfed. As a
result, a. foreign object detection signal is to be generated__ The foreign object detection signal
generated anthe(@t -eAsttimdAigbtiratetidieprurit @) resutpdiial tartak Bdr(iodl unitr(@@Ouding
response thereto, the control unit 15(100) reverses both car doors (2) and (3) from a. closing operation
to an openipg opecatmn( Pl 1andad@iter), iarnke flarhelkvatordescifioas abovebject
penetration preventing members (91) and (92). In a mounted

5 state on the foreign object penetration preventing members
(91) and (92), the protruding portions (91a) and (92a)
protrude downward from the lower end portions of both car
doors (2) and (3) as illustrated in Figure 55, and lower end
portions of the protruding portions (91a) and (92a) are housed

10 in a groove (83) of the threshold (82) so as to be
reciprocatable as i1llustrated in Figure 53.

[0147] 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 i1s 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.

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

20 generate a foreign object detection signal 1T 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 object detection signal is generated by the

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



since the light-emitting, .ight -receiving unit (4) is supported by the frame (81), the influence of a
vibration, an impact 20 made on the elevator car, or the like caused during opening or closing of both
car doors (8) and (3) or, more specifically, a variancega an amount of light received of the incident
opticee beam B, a displacement of an. irradiation position of the optical beam B, or the like can be
avoided_ As a. result, 86 reign object detection accurac)7 can be enhanced. In a nL,144 reflc cog
member ( 0) is supperteT hv- threshold (82) the influence yallifetion, an impact made on the elevator
car, or the like caused. during opening or 5 closing of both car doors (2b and ;can be avoided [01501
Fucthermiatsaitii dbeits! I¢d® hedat(@ys crl ed shove, since foreign object pene ra ion preventing
members (91) and. (92) are mounted to the lowes end of both car doors (2) and (3), penetration of the
string S intq gag8iprmed 1Y leineeadite enddacekeitez tiosmgodirentiooRaradd lf&anof kmoth car
doors (2) and (3) and the threshold (62) can be prevented by the foreign object penetration preventing
members () &bdr(92).cTheréfoee lthelstriey Btthang/d foybiyarahjedt\cange liabitd€édted. during
closing of both car. 15doors (2) and (3). [Omillin the third elevator described above, the optical. beam.
B is favoralgigoetaited feorfeire Mmnino bdraitthglidiec téosivimpansadonlyShemfdlosihdof bbih car
doors (2) and (3) from an almost-bully closed state to a fully closed 20 state. This is because a person
can beprevantdd ke Fedkond RS L liIRraam:fdiel PIEEeeTC Eeg WRR T4 PatANGDUtHGUTShe
optical beam D.

(2) and (3) reach a fully closed state as i1llustrated in

Figure 56 or 57, 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-

10 receiving unit (4) is interrupted. As a result, a foreign

object detection signal i1s to be generated.

The foreign object detection signal generated by the
light-emitting/light-receiving unit (4) i1s outputted to the
control 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.
[0149] In addition, in the third elevator described above,
since the light-emitting/light-receiving unit (4) i1s supported
by the frame (81), the influence of 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 avoided. As a result,



[01521Figure 58 illustrates a cbntrol procedure of the control unit (100) based on output of the light-
87 emittingght recei-fig itni t (4). First, in fuep, 521 eudssion. of the oct teal beam.by tom igab-Ern Far
Might- receHiunrg unitu is suspended, and. in a next seep SfrE)))" the contro unit (100) stands hr at
door opening completion (fully 5open state)Next, in step 323, the control unit: (100) deiewhether or not
a door opening open pert oc has expired. If not., t.5.tc con.unit (100) returnstep, 322 and stand by at
door opening complet [015311When the door opening open period has expired and a. 10
determination of YES has been made in step 323, the control. unit (100) proceeds to step 324 to
determine witatb@gor nbijibe tutient sitliatioracattasponds 4o azasenibereseyerdadaor opening
operations have been repeated a. predetermined numher of times N. due to a generation of a foreign
object detectiomidigmalh@inercaseiwberetied ace Dheoingnsianatiioy mp efdDhassreschpd Bted
predetermined period of time T. In other words, a determination is mbde as to whether or not a door
closing opebsticbhef thb casdoddh{SBgen thmpiet€d L1641 0Whenva detestmimatichnof iYpadEmade
at this point, 20 it is highly likely that the door closing operation of the car door cannot be completed
dub to a. circadistancetbbee Ivvrpd etrirepidikefordigs doiés bemtpprbsent A0®sspRe Engande.
Therefore, the control upit (100) makes a trapsition to step 025 to issue a warning to persons to move
away ffrom @kagkng of both car doors (2) and (3) can be avoided.
[0150] Furthermore, in the third elevator described above,
since foreign object penetration preventing members (91) and
(92) are mounted to the lower end portions of both car doors
(2) and (3), penetration of the string S into gaps formed
10 between the end faces in a closing direction (2a) and (3a) of
both car doors (2) and (3) and the threshold (82) can be
prevented by the foreign object penetration preventing members
(91) and (92). Therefore, the string S that is a foreign
object can be reliably detected during closing of both car
15 doors (2) and (3).
[0151] In the third elevator described above, the optical
beam B 1s favorably outputted from the light-emitting/light-
receiving unit (4) only during closing of both car doors (2)
and (3) from an almost-fully closed state to 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-



88 doors (2) an (3) using a vpice c idanco system in t elkva ck car or a. dispiav guidance sybem in the
elevator car or the ( ading, Subsequently, the reverse door oppning opera P-ndisaP 6).d and a doo.r
cloE ng Operation. at. low 5 speed Ih itrcibly executegwhile sounding a buzzer or Tl he ike regaadleys
ot whether or notfocet.gn obi,:detection yignha leraiiec3. The sounding of the buzzer or tilt() like at
this point. is for announcing t.h.e execution of the forced dooru closing 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 door closing operation, in step 51, detection of a foreign object
is performedmi tite hightianitting/kgid Fredeiyingninit. ¢4 yhis Fa peivt, vilnersadprefrigbject detection
signal is not generated during the execution of the door closing operation and a deterbdnation of NO is
made, the camiresubit (T30) thekespd ireabitioadn sieph 52 vehek @ gafteratpor Ciosird sytdmplete, a
reverse door opening operation is enabled abd the sounding 20 of the buzzer or the like is terminated
to restart a necraiv togtrolroper{tion. Busegpentigdhe procedura iseoticisdep [BAB6]Itlventrast,
when a. foreign object detection signal is generated during the execution of the door closing operation
and a deteraandtionl oLNEL,. (SLh)edhianels5by, the 89et mips!(i1aD)enaval bit tor -GB3I\ere,
after door closing is complete, an announcement to the effect that a. run of the elevator car i. be
startedds melerusiipa¢Dice Yardti.Icd RByStapins eadldt. stuakrérla dplag Hvdarni|

determines whether or not a door opening open period has
expired. |If not, the control unit (100) returns to step S22
and stands by at door opening completion.
[0153] When the door opening open period has expired and a
10 determination of YES has been made in step S23, the control
unit (100) proceeds to step S24 to determine whether or not
the current situation corresponds to a case where reverse door
opening operations have been repeated a predetermined number
of times N due to a generation of a foreign object 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 1s made as to whether or not a door closing
operation of the car door has been completed.
[0154] When a determination of YES is made at this point,
20 1t 1s 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 beilng present across the entrance.
Therefore, the control unit (100) makes a transition to step

S25 to issue a warning to persons to move away from the car



5 5i5i1 em in the eleyptor car or Il he (anginqu When the start of the run is to be announced by voice,
the volume Mal Ihe increased. in C014 rison to the voice vsed for the wp in step A stop state of the
elevator car is maintat ed during the 10 announcemesgof the start of run of the elevator car.
Subsequently, in step 554, a 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 cab is stopped. has been
pushed. 15[0157]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 554, the control unit (100) makes a. transition to
step 557 whirer sftg2yuspend(@)emissian of the ipticgLliemc)s, aydeemofienitpoperation is
performed. Accord 312-3 20 foreign oblect that had got caught due to a door closing operation forcibly
performed ia Bte@aE2% caamonwbe remspddySghastpreody sthstamtrbhutih ¢l @leentos tacatep 522
via step 521 and stands by at door opening completion. [0158]In contrast thereto, when the door open
button in 90 thébevhaodtedleantiligsad wenbhyhasting beevgrishedand adeterngnation. of NO is
made in stem 554, the cc ntirol or t (100) makes a nransnion to stye 553 to Ihrcadcast that a run of the
elevator caoigaritiherstdized isialg kevbisad guidacie sykstemng thpelsticrtaatvhilievmaintail.nin
tine stop states of thEe ten dei and the car doors. After the en- of the broadbast, a determination Is
p.IcdE as toRRethel or hor s brddetenapietigserivaidiaing@uas ltsed buzzer or the like

regardless of whether or not a foreign object detection signal
IS 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 obvious that this announcement may
10 alternatively be made before executing the forced door closing
operation.
[0155] Next, during the execution of the door closing
operation, iIn step 51, detection of a foreign object is
performed at the light-emitting/light-receiving unit. At this
15 point, when a foreign object detection signal 1s not generated
during the execution of the door closing operation and a
determination of NO is made, the control unit (100) makes a
transition to step S52 where, after door closing is complete,
a reverse door opening operation is enabled and the sounding
20 of the buzzer or the like iIs terminated to restart a normal
control operation. Subsequently, 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 is made in step S51, the



[015911When a predetermined. period of time has lapsed after 10 the end. of the broadcast and. a
determination of YES is made in step 555, the control unit (10makes a transition to step 556 to restart
a normal. control operation. Subsecipently, the procedare Is 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 555, the control unit (100) returns to step 553 to maintain stop states of the
elevator car and. the car doors [016011In this manner, even when a door (-losing operation 20 of the
car. doors is forcdbly executed, in step 325, since the execution of the door closing operation as
announced gostepcd2uand, tieGmYt nhRaesn af theaslevatinsicats atepresd inistaessSafrer
occurrence of an accident attributable to the forcible execution of the door closing operation can now
be 91 preydide®..d Kid\ingnisdeemmlLe&ripnaot NO e orecieriangp 824tHeordifsioy (Jpetomis
pet-for-died at ruirmal speed. ;high speed)step 526 apddetermination. is made in step 327 as 5Ser or
not the ditp swi0 Dfhahiseer evadd oncWhersa tietdvm: isdtelioredf NS inanadalmistgp 32Vaheeontxol
unit (100) returns to step 32When a det.erm:Lna.rion of 165 is made in step 327, the contxol unit (100)
makes a tragiskidan gestepFEsnoisiaihemsbradiahe opticarbeard) Bilagiedighelanae emitting ight
-receiving unit (4Y, and performs detection of a foreign object by the light-emitting/light-receiving unit
(4) in step 52gstem 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 S5.
A stop state of the elevator car is maintained during the
10 announcement of the start of run of the elevator car.
Subsequently, In step S54, a 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 [0157] 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 S54, the control unit (100) makes a transition
to step S57 where, after suspending emission of the optical
beam B, a door opening operation is performed. Accordingly, a
20 foreign object that had got caught due to a door closing
operation forcibly performed in step S25 can now be removed.
Subsequently, the control unit (100) returns to step S22 via

step S21 and stands by at door opening completion.

[0158] In contrast thereto, when the door open button iIn



[01621When it is determined in step 529 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 floor) exists in the entranc@®f the elevator car, the control upit (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_ Subsequently, the control.
unit (100) returns to step 522 via step 321 and stands by at door opening completion. [016310n the
other hand, when it is determined in step 329 that a foreign object detection signal has not been
generated, @theleorndrod unit410Qrmakes ddrauhsiitpnda Blefp $8tdn dess the tubden of resdoor
opening operations and eubHeomently suspends emission of the optical. beam. The series of
procedurespusshed candluadede®®rth acoiding ad thédessrinad @ki)ove tampabbdrmatioircumst.anoe
car be avoided where a. foreign obj_ct detection signa is go nerateciand. a car door remains open

ciue. to a r.o@ignanljeghathe 1N angkeg- Lk faresgrtebje) (068 PAS Hustratdu daficards 59
amd 60, a foumth 10 elevator according to an embodiment of the present invention is a center-open
type elevatdirgiilar wothealird lete\alevidaeribed bbbse epdbaiffetafibartineshitg etewrdicia a
contlguramfon of a. reflecting member (50) and a configuramfon for cleaning a surface of the reflecting
membér (5@ THaNGEcsHigeatiohs il & eedraceally @asciibed Belbd Mar&o¥ag skize cilkep
configurations are similar to those of the third elevator, descriptions thereof will be omitted. [0166]In
the presentEkadeSEneht Bieiledemadon Frre 319 tHO R fledfing Aftiraber (N8 pldivd&enen af

horizonta amm ) ) )
the broadcast, a determination is made as to whether or not a

predetermined period of time has lapsed.
[0159] When a predetermined period of time has lapsed after
10 the end of the broadcast and a determination of YES is made in
step S55, the control unit (100) makes a transition to step
S56 to restart a normal control operation. Subsequently, the
procedure is 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 S55, the control unit
(100) returns to step S53 to maintain stop states of the
elevator car and the car doors.
[0160] In this manner, even when a door closing operation
20 of the car doors is forcibly executed in step S25, since the
execution of the door closing operation Is announced In step
S25 and the start of a run of the elevator car is announced 1in
step S53, an occurrence of an accident attributable to the

forcible execution of the door closing operation can now be



20 portion of anshaped. arm member (51) protrudingly provided on a lower end face of a. right side ear
door (3) and includes a reflecting surface that reflects an optical beam B vertically upwamd. As
illustrated in Figure 62, the horizontal arm portion of the arm member (EM) is housed so as to be 93
reciprocatable inside a groove (83) of a threshold (82) into which a guide shoe (32) of then. -side car
door. (3) fits. In otter words, the reflo-tiib member (50) is ne.L.ci Lnside the groove (Si) or the t eahold
(82) so as ttmova e along ade idLoe e (83). [01671In addi on, iThiCC re _eating member (.50) extends
to the side of a 1.e,ft-srde car itoor) from a osri.r.on opposing a lower end. -face of theright-sciat door
(i) ,anll eroprudesbyedaredetermined distance (for example, 8 mirr) from a. 10 position of an end face
in a closing direction of the right-side car door (3). In other words, the reflecting member (50) is
disposed fafpaigwvard atladowar dedeositioatof dne efidNaca s aaclesing deteforsd3a) af the
right-side car door Therefore, when both. car doors (2) andare in a fully 15 closed state, the reflecting
member (5@)de xo bées g codirextly umdesnazein Bopathdag t10H)rioerhed hyatle @arglf depressed
portions (21-i) and (31-i) or the pair of notched portions (20) and (30) described above. [016811In
addition, in giepEkehesibodirb@bt, arleaning ROKodINT L) condtiuteadsy 4 brekeis rhdunted inside
the groove of the threshold (82) as illustrated in Figure 62.
5 to whether or not the gate switch (101) has been turned on.
When a determination of NO is made in step S27, the control
unit (100) returns to step S26. When a determination of YES is
made in step S27, the control unit (100) makes a transition to
step S28 to start emission of the optical beam B by the light-
10 emitting/light-receiving unit (4), and performs detection of a
foreign object by the light-emitting/light-receiving unit (4)
in step S29.
[0162] When it is determined in step S29 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 floor)
exists in the entrance of the elevator car, the control unit
(100) makes a transition to step S30 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. Subsequently, the control unit (100) returns to
step S22 via step S21 and stands by at door opening completion.

[0163] On the other hand, when it is determined in step S29

that a foreign object detection signal has not been generated,



ditifically, as illustrated. in Figure 63, the cleaning tool is fixed to a. side face of the grooveso that the
cleaning toolis separated. from a bottom face of the 94 groove (33) and. the Ibrush faces dbwriwai
During closing or both car Whirs (2) and (3) to a fuilv gfosed state and during opening from the fully
closed state as 1 lustra ed in Figurethe cleaning tool (77) cleans a 5 surface of the reflecting member
(50) dispose on the right - e car door (3). Accordingly the urface of the reflectimg member (i
constantly maintained, as a favoriihle re e ing sudtace. [016911In 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 casrtioos (3)Unyvia p(adayrminkedslistaneaioi exampie &t2pRI3Autpot oflarmepticaM
beam B from the light -emitting/light -feceiyl.4g unit (41 is started during closing of both car doors (2)
and (3) 15 when autipef thefraflectrgenatoloar (50 rdatiesEevertigalnmea(id 3k tivsegiuarintdh/the
optical beam B passes. In addition, duming closing of both car doors (2) amd (3) from an almost-
fully closed stetpaeodsfuty tiesedstat€, tecomjcbMbdatmeBroutpUited Semitas light-emitting/light- 20
receiving unit (41 enters and is reflected by the reflecting member (and a reflected optical beam. B
returns to thgocedures is then concluded.
5 [0164] According to the procedures described above, an
abnormal circumstance can be avoided where a foreign object
detection signal i1s generated and a car door remains open due
to a foreign object other than a string-like foreign object.
[0165] As i1llustrated In Figures 59 and 60, a fourth
10 elevator according to an embodiment of the present invention
IS 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 configurations are similar to those of the third
elevator, descriptions thereof will be omitted.
[0166] In the present embodiment, as i1llustrated in Figure
61, the reflecting member (50) i1s provided on a horizontal arm
20 portion of an L-shaped arm member (51) 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) 1s housed so as to be



light -emitting4light -recpiving unit (4) unless a foreign object exists in a. pa.th of the optical beam. B.
Therefore, an abnormality detection signal is not generated. 95 1,1B5 contrast thexettif a string S is
present across the entrance when both car doors and£3) reach a f ti 1 y closed. state as ilipstrt: ed. in
Figure 56 or 57 in the same mphner as the third embof liner,f. describef above an ototi--1 5 bearn
out-outteci front the light -em;: ting Bght-recei\finiti unit (4) is blocked by tf8 Stit S and detection of the
opti: ) the light-emittingght-recei ing unit 1) is interxupteg_) result, a foreign okDJecll detection signal is
to be generated_ 10[01711In mddjtion, in the fourth elevator described above, since the light
-emdtting4light ipeeivingaltiit(4) is Sdepertep-by the ffady BE) ahelinfesnsedf @dhralionpan impact
made on the elevator car, or the like caused during opening or closing of both car doors (2) and (3) or
the like canviel £h asioigedde tlehsam€é3Aanndr ahtherthgt elaeder deacribedrab(3®. Fits.
[017211Furthermore, in the fourth elevator described above, since output of the optical beam B from
the light emltting/tipkbtrreceivitsy, uitin¢4)ris Elartioh wh e méyoltie rca€ 20)dasss [i2)lahdL {3 ceachihen aimpst
-fully closed. state during closing, a person can be prevented from peeking into the light-emitting
ight-recpivigg aaivéd)@ahgdutpbeofttheespliepV K& B3q0aE3 Mok viepvakile pedseng
embodiment, while output of
5 the groove (83).
[0167] In addition, the reflecting member (50) extends to
the side 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 predetermined distance (for example, 8 mm) from a
10 position of an end face in a closing 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 1n 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 (50) i1s to be arranged
directly underneath a pathway (105) formed by the pair of
depressed portions (2b) and (3b) or the pair of notched
portions (2c) and (3c) described above.
[0168] In addition, in the present embodiment, a cleaning
20 tool (77) constituted by a brush is mounted inside the groove
(83) of the threshold (82) as illustrated in Figure 62.
Specifically, as i1llustrated in Figure 63, the cleaning tool

(77) is fixed to a side face of the groove (83) so that the

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



96 thecal bean. B from the-emdttimgt -re iming unit (4) is stbart | when the tip of the tiflectine member
(50) reaches the vertical Lino (103) throughMich ihe optical beam masses,example, output of the oat:
i(beammy be ed before ttip of the r Lecting member (5@) reaches the vertical line (102). In this case, a
string detecting fun clionsabled berore the tipa of the re eating member (50) reaches the ve ic i line
(t03) and the string detect function is enabled when the tip of the reflecting member (50) 10 reaches
the vertical line (103). [01741As illustrated in Figures 65 and 66, a fifth elevator according to an
embodiment of the present invention is a side-open type elevator including a high-speed 0.3.x door
(23) and a lgnwespeed(@&3)danid33hihabmaske iFacdiredionribaapiroaching/separating from a doorstop
frame (84) fixed to an elevator car to open lose an entrance, wherein a rail (fll) is fixed to a frame (85)
above the entranc@uanchotblces dopreoR23)ctu (B3 ado caspeCiyelgrsdsgS)dd feonfiHd sail (fll) by
hangers (24) and (34) and guided so as to reciprocate in a 20 horizontal direction by guide shoes (25)
and (35) whidloasspstatingiy gralidacngt lopen end portionstoith€udblbys ahdsetcls tiedtfit iato a
threshold (86) so as to be slidable. In addition, a control uhit (100) that controls opening/closing
operations dfldothtoan tiedrd (23) kpdi(83pi, the cleaning tool (77) cleans a
5 surface of the reflecting member (50) disposed on the right-

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 1In a closing direction of the right-side car door (3) by

a predetermined distance (for example, 8 mm), output of an

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

(4) 1i1s 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 i1s 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 iIn a path of the optical beam B. Therefore, an

abnormality detection signal 1Is not generated.



installed. an the frame (85) 5]As illustrated in Figure to, on the doLmfla- op frame alght-ebijtfj)
4/light-receiving nit (4) IL.s lisposed  fanjng vert.icaiiy c:ownwarc. at an upper end position of a 5veli
cai line, (113) that excends 8-er ically an a position s@carated by a. prele;clislande (for exampde, 12
nod tA 1rd. the sicac. of the n. n-Jpeed car door. (23), and a. first reflecting member ,is' disposed
facing vertically 10 upward at a lower end position of the vertical line (113). Moreover, the
mounted states in which the light-emitting ight-recbiving unit 41 faces vertically downward and the first
reflecting member (61) fabes vertically upward areassumbd to include a mounted state having a slight
incline 15 wjibIresfect to the venticaaine thsl)edepenitihgros ardonfigiratompetdent across
light-emitting/light-receiving unit (4) (arrangement of the light emitter and the light receiver, and the
like), a varidriee ientstatiatton postordsodiithealbodsiop $ra(2e) (&) bhercaacloos @3) bynd (33), and
the like. 20 Alternatively, the light-emittjng/light-receiving unit (4) 4ay he disposed facing vertically
downward @ trecitiast86) asoud thesdntedre? atra pagitine ohGhe vehical Ind(ELHaj0d761The
light-emitting/light-receiving ubit (4)
manner as the third embodiment described above, an optical
5 beam outputted from the light-emitting/light-receiving unit
(4) 1s 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.
10 [0171] In addition, in the fourth elevator described above,
since the light-emitting/light-receiving unit (4) 1s supported
by the frame (81), the influence of a vibration, an impact
made on the elevator car, or the like caused during opening or
closing of both car doors (2) and (3) or the like can be
15 avoided 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
20 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



integrally includes a light emitter that is to output an OPtIL!cai --arDadalight recenve rthat is to detect
an incident opl leam 13, and is 5uphbrted by e stay (42) fixed no- 000rsnop frame (841 as id] strated
in Fig 8e 67. 1As illustrate in Figure 68, the first refieciihg 5 memh61) it provided on a horiihn, el arm
portion or an - shaped arm member (63) disposed at a lower end position of thc doorstopana inchudes
a reflecting surface reflects the opt': ca 1 beam. P 4 cticall, upwardAsinlfusn ICIEHEEd. Figure 69, the
arm, member (63) is mounted in a housed state 10 inside a groove (87) of the threshold.into which the
guide shoe (25) of the car door (23) fits.in other words, the reflecting member (61) is held inside the
groove (87)tdfehepitreshdldi@ani9 B7 FiAwnillubsateiigh Eigure 7O rgrduisicrspace@0) 11§ that opens

on ah end face in a. closing direction. (23a) that is to abut the doorstop frame (841) is formed on an
upper end poridn (AheikigbtsoetddariteorI)ie taysind sgaee reflecting member (50)

reaches the vertical line (103) through which the optical beam
B passes, for example, output of the optical beam B may be

5 started before the tip of the reflecting member (50) reaches
the vertical line (103). In this case, a string detecting
function is disabled before the tip of the reflecting member
(50) reaches the vertical line (103) and the string detecting
function i1s enabled when the tip of the reflecting member (50)

10 reaches the vertical line (103).
[0174] As illustrated in Figures 65 and 66, a fFifth
elevator according to an embodiment 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
fixed to a frame (85) above the entrance, and both car doors
(23) and (33) are respectively 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 fit into a threshold (86) so as to be slidable.

In addition, a control unit (100) that controls

opening/closing operations of both car doors (23) and (33) is



(30) houses the light-emitting ao,eceiving unit (4) in a closed state of the high---speed car door (23).
20A second reflecting Member (68) is disposed facing vertically upward at a bottom portion of the
housing space (30). The second reflecting mbmher (88) has a reflecting surface of a. predetermined
length. (for example, 8 mm that 99 dlrccti.on (23a) of the high-speecr dbor (23) t. ward the hack of the
haus 1.2 space (30), and reflects vertically upward, an optical beam from the light-emitt[na/liahfrece
ing unru (4) that. penetrates into the housing space. (3 5[0 9]A cleaning tootconstituted by a brush is
mounted - cing downward as H: Distra ed. in Eaglite 71 on a. lower. end patrtici- of the hia -speed car
door DuaD ingsdlagihgbf dotitAd (IPoumE23)8B.(33) to a fully y closed state and during opening from
the fully closed state as 10 illustrated in Figure 72, the cleaning tool (78) cleans a surface of the first
reflecting mpoibés], dispdsedidtlaiddwartend positieguf ¢hé8qorstoptiiamea@dFAcgordingiye

10

15

20

(84), a light-emitting/light-receiving unit (4) is disposed
facing vertically downward at an upper end position of a
vertical line (113) that extends vertically at a position
separated 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) i1s disposed facing vertically
upward at a lower end position of the vertical line (113).
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
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.
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).
[0176] The light-emitting/light-receiving unit (4)

integrally includes a light emitter that is to output an



the surfate of the first reflecting member (61) is conbtabtly 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 on an upper enddportion of the doorstop frame Specifically, the
cleaning tool. (79) is mounted to a tip of the stay 42) that 1 provided for supporting the
light---emitting/light--- 20 receiving unit (4) to the doorstop frame (84: During closjnqg of both car
doors (23) and (33) to a. 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 100
hctsing spaog 3@k Rcoeaql Bharstxtackieflilte senenid eafaehtirtgrins Tikoet ¢aanstantly ILIL :rnuainecl
as a faxcuun r ft- ing suufaJe On a sihilar manner to the third elevator described 5 above,
areign objeatrtbedend Ieptrevad nbdamiB; fdlad pisgap ioordckbhetyean stagnd 4adn diozdd
dire-rtIL.on (23a) of the em_th-speecdear (23) and. the thxeshold (86) is mounted at a Lower end
portion of tHeoedtdoat@BY GEfmp tdF Fimee€ 33 xod&5). 1300482t ek fifith Eleyatae deécribed. above,
during
[0177] As illustrated iIn Figure 68, the first reflecting
5 member (61) is provided on a horizontal arm portion of an L-
shaped arm member (63) disposed at a lower end position of the
doorstop frame (84) and includes a reflecting surface that
reflects the optical beam B vertically upward. As illustrated
in Figure 69, the arm member (63) iIs 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 (61) is held inside the groove (87) of the
threshold (86).
[0178] As illustrated iIn Figure 70, a housing space (30)
15 that opens on an end face In a closing direction (23a) that is
to abut the doorstop 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) iIn a
closed state of the high-speed car door (23).
20 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



closing of the high-speed car door (23) from a fully open state to an almost-fully closed. state, the op
cal. beam outputted from the light-emitting ight -receiving uhit enters and is reflected by the first
reflecting member (61) 15 and a reflected optical beas9. B returns to the light- emitting ight -receiving
unit (4) unless a foreign object exists in a path of the opticee beam B. Subsequently, during closing of
the high speed car door (23) from the almost-fully closed state to a fully closed 20 state, the light ehMtt
Jg/light -receiving unit (4) penetrates into the houehng space (30) formed on the high----speed car
door (23) and, as a result, the opticb beam B outputted from the light -emitting/ltght -recetving unit (4)
enters and girefetiedrby(bs=spcofd telediinglmspwed (GJrandbihe {23 yerteocecd opleal begi. B
recurns t.o t.he iight_emitt.ng/iigfrE rece d_ry4 1(4) . [0183]In other words, duminm closing of the high
speed. car badkoo® 3 Hmhdhes nblyspaoest@ROp, tharfdl\reddesttia e \maedt becalidipoited from the
Ugh! -exittm0310- receiving umb-f ect.ed by the first reflect Inc memner (61) or the second re eating
member (62)paraitble fight-epititragtnglerecd ifmamittiié) dmgolijeemadistsrigAlgatitef the optical
beam. B.
receiving unit (4) that penetrates into the housing space (30).
5 [0179] A cleaning tool (78) constituted by a brush is
mounted facing downward as illustrated in Figure 71 on a lower
end portion of the high-speed car door (23).
During closing of both car doors (23) and (33) to a fully
closed state and during opening from the fully closed state as
10 #1llustrated 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 i1s mounted facing downward as i1llustrated in Figure 67
on an upper end portion of the doorstop frame. Specifically,
the cleaning tool (79) is mounted to a tip of the stay (42)
that i1s provided for supporting the light-emitting/light-
20 receiving unit (4) to the doorstop frame (84).
During closing of both 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



10[0184TThe light---emitting/light---receiving unit (4) does not generate a foreign object detection
signal if an optical bea.m is being detected. In addition, the control unit (100) continues a closing
operation of both car doors (23) amd (33) unless a fareign object detection signal is generated by the
15 light---emitting/light---receiving unit (4) duming closing of the high-speed car dmor. (23) from the
fully open state to the fully closed state. [01851In 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 umit (100). In response thereto, the control unit (100) reverses both car
doors (2) amb(B) fram spelesing3peatide toad Dpgbing aperation- 402 snEetdféitiigdgbindeceiving
unitis disposed on the doorstop frame (84),influence ofJr)atipm), an impact irade on the elevaoor car,

or the like cresda duiing opemingror(@aging of botisdaddoys)nanich €28) reedmase asecbiribda_ay, a
var:Lar.ce in an amount of light received of an incident. opr:rcaa beam, d displacement 8f an

irradiation pogitibeatriargoptioafaeam, or the ake. can be avoide .As a regm :I, 06 object detection.
accuracy cartenhanced. a similar manner, since the first reflecting member (61) is 10 disposed on the
threshold thEOhBddnce of kvibragioni halimpaonerdéoritine dignvatdr edievatioy likkesausBeeduring

openlng or closing of the car doors can be avoided.
above, a foreign object penetration preventing member that

fills up a gap formed between the end face in a closing
direction (23a) of the high-speed car door (23) and the
threshold (86) is mounted at a lower end portion of the car
door (3) (refer to Figures 53 to 55).

10 [0182] In the fifth elevator described above, during
closing of the high-speed car door (23) from a fully open
state to an almost-fully closed state, the optical beam B
outputted from the light-emitting/light-receiving unit (4)
enters and is reflected by the Tirst 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 to a fully closed

20 state, the light-emitting/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 1is

reflected by the second reflecting member (62) and the



[018711Furthermore, in the fifth elevator described above, since a foreign object penetration
preventing member is mbumted to the lower end portion of the high----speed car door (23), penetration
of a string S into a gap formed between the end facelita closing direction (23al 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 S that is a foreign object can be reliably detected_ [01861 In the fifth
elevator described Mbove, the optical beam B is favorably outputted from the light -emitting/light -
receiving unit (4) only during closing of the high----speed car door for a period. from immediately
before the lighf1 868 editijngj Xkl réeeistiph mréitd) penevatehd L nigitite-bouting ispAed ¢Ba)-to the
car door. (23) enter!, closed sta This is because a persig can be prey:it:Lei from peeklig li.nEO the |
ight-emit tingé @hivécoe)viumg &ni{49) .during outptv of 52 Lcal bedm B. when the high-speedcarand
the IL anding door (15) se an the fifth elevator described above in a case where a safety shoe frame
(29) is dispd$EBSE the high-sptkdicaradods 10(R38) and i kostategwhéreth strimpB ispeeidhedr
between the inside of the elevator car and the landing floor. As illustrated in Figures 73(a) and
73(b), whertitherst(@g B iienghhen bl yf theaafaiatecteantb€2Fudnying brsaty sftih€ear door
(23), the stringis guided
5 the optical beam B outputted from the light-emitting/light-
receiving unit (4) is reflected by the first reflecting member
(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 foreign object detection signal 1f an optical beam
is 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 light-emitting/Zlight-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 (2) and (3) from a

closing operation to an opening operation.

[0186] In addition, in the fifth elevator described above,



15 toward an optical beam. B by the safety shoe frame (29) ;Figure 73(a) and, as a result, the
stringtransverses the optical beam. 2 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_ 20[0191]As illustrated in Figures 74(a) and 74(b), when the string S penetrates a. gap
formed between an end face in a. closing direction (29a) of the safety shoe frame (29) and the
threshold. (86) during closing of the car door (23), the string o is guided toward the optical beam B by
the foreign object 104 prey penearatliolng menrhe.rlrnc or eq at a lower end artich DE e C of the. ri
gncar door.28r 6 thella)ylandead atiitighd sghitrg Sdeansiegcsed Scqldeains BiiFposetd (b)
)Atpoint, since ClcAleCEILOnN of the optic--am Es 5ktiieint-enIMtlin ig 5-reing unitis interrupted, for. ig
-Hest detection signatl cogerteypteb 01O A Bifhire L8 and f7Bstnateean Exanptebatanion, an
impact made on the elevator car, or the like caused during
opening or closing of both car doors (23) and (33) or, more
5 specifically, a variance in an amount of light 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 object detection accuracy can be enhanced. In
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 to 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 S that is a foreign object can be reliably detected.
[0188] In the fifth elevator described above, the optical
beam B is favorably outputted 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-



improved structure of the fifth elevator descriDed. albove.As illustrated, a foreign object pushing
member '82' that 10 protrudes further toward the side of the high-speed car door (23) than the end
face (84al of the doorstop framp (84) is disposed at atower end portion of the doorstop frame [84).
Specifica.2LJv, the foreign object 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 mend:5pr (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 20 the car door (23) and the

landing doostiT)taloge hithetiifireelevatbnhavingthe¢ i ppaectateuptgpd descritiesl &onveiing state
where the string S is stretched. between the inside of the elevator car apd the ispding floor. In the fifth
elevator hagipgdke ((BpHpved sthetwarldodesdsd alhtee.ithg strirfy: 19 gtretbbsddhspghe space
Jeer the vorti(p (113) IhigugliLit:, optical Ineam B passes and the end face (64a) of the door topis
pushed forwdrtsbyfereimpe DBP 2 dime msonbera0 3P 6 (rpiee e Figpat 7B)@ndpeas lkairegultdk.aujdonto::!
the vort-xx! ipate (113) (liThgui-e 77). Therefore:die, opti -al beam ) be invariably bloc d by the stir in S
during closiig®f g beea idaridi@fd @F) ndeap by e liuhetGhy Sluring output of
5 the optical beam B.
[0189] Figures 73 and 74 illustrate a series of operations
when the high-speed car door (23) and the landing door (15)
close in the fifth elevator described above In a case where a
safety 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 S 1s 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 shoe 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.
20 [0191] As i1llustrated In Figures 74(a) and 74(b), when the
string S penetrates a gap formed between an end face in a
closing direction (29a) of the safety shoe frame (29) and the

threshold (86) during closing of the car door (23), the string

S 1s guided toward the optical beam B by the foreign object



that is a. foreign object can be reliably detected. 10[0194]Igure 78 illustrates another example of an
improved. structure of the fifth elevator described above. In addition, Figure 78 illustrates a series of
operations when the car door (23) abd the labding daor (15) close in a state where the string S is
stretched between the inside of the elevator car 15and the landing floor. As illustrated 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 (94) extending along the vertical line (113) through which the
opticoM beam B 20 passes is formed. on the end face (84a) of the doorstop frame (84). As illustrated.
in Figure 78{ehdhe atdtordipg evamidn@4hésnpesitionechertheaside of dhe satatyl spoa-traore (29) with
respect to a position through which the opticoM beam B passes, and a protruding length 15 of the
protruding mn&mblee 106 B4 spemdheanddaoce (§23)of (Raptoms sH @) thad ,a astance (for
exampie, 12 W from the end face (84aJ no the orLcalL beam. B. In addition, as:LLIust.rat. ed] in
Figure 77(b¥ethe brotrigheestoer (g4 Sovaraps\the safety38hop td(@4a) doeag cBs(itai githe htgh
-speed car door (23). [0195]in the fiftl eaevator having the improved structure descri cabove, the
pronrudang/fémbr (9AXokrksh b ersbiety Bhoe feate CAd)uring dibsingot tleahighespedd car
door (23) as illustrated an Figure 78(b) so as to sandwich a. 10 part of the string S that is a foreign
object betwb¥n tdelf hhghite eafctk 8nad Irbaht (2 embMdne ey tid pefhl td Follbuteersiodiag -
direction. Therefore, the string S isoloushed by a.
a foreign object detection signal is generated.
[0192] Figures 75 and 76 illustrate an example of an
improved structure of the fifth elevator described above. As
illustrated, a foreign object pushing member (93) 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 object 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 S stretched and
in contact with the upper end face i1s guided onto the vertical
line (113).
[0193] Figure 77 1llustrates a series of operations when
20 the car door (23) and the landing door (15) close in the fTifth
elevator having the improved structure 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



tip of the protruding member ().:!4) toward the side of the end face in a closing direction (23a) of the
high-speed -2a door 15(23). AB a result, the string S either moves to a position where the string S
intersects the optical. beam EI) or traAsverses the optigal beam. B. At this point, since detection of the
nptical beam EI) by the 18ght -emitting/light receiving unit (4) is interrupted, a foreign object detection
signat s 20 generated. [0196]Figure 79 illustrates yet another example of an improved structure of the
fifth elevator described above. in addition, Figure 79 illuptrates a. series of operations when the car
door (23) and the landing door 15 close in a state 107 .e str:stretn the inside of the elevator car and
the laAd 418390 i.8ed .| AbasteatetireF yupiemenbanr@©byhederticaty gkteadingaiten an upper end
position. to J lower end 5 position of one end race in a closing ddrectior'a mbunte4 gnside face of the
high-spee4 selivamam (@) sovesia pedtir-bidecirqih B9 etldrtaoghinvehalosinghecop{@8apl beam
B passes and the end face (84a) of the doorstop frame (84) is
pushed forward by the foreign object pushing member (93)
5 (refer to Figure 76) 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 S
that 1s a foreign object can be reliably detected.
10 [0194] Figure 78 illustrates another example of 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 is stretched between the inside of the elevator car
15 and the landing floor.
As i1llustrated 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 (94) 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) 1i1s positioned on the side of the safety shoe frame (29)

with respect to a position through which the optical beam B

passes, and a protruding length L of the protruding member



toward tme :rde of tme loci top frame (84). [019711In the fifth elevator having the improved structure
10 described above, as illustrated in Figures 79 (a) and. 79(4] when the string S is caught on a tip of
the guide member (95) during closing of the car doori(#3), the string a is guided toward an optical
beam. B by the guide member (95) (Figure 79(a)) and, as a result, the string a transverses the optic 15
beam. B ligure 79(b)). At this point, since detection of the optical beam B by the light-emitting/ .ight
-receiving unit (4) 18 interrupted, a foreign object detection signal is generated_ [01981Figures 80 to
88 illustrate an embodiment that uses a signal from a. gate switch. (101) in order to detect a. failure 20
of the light-g@ut)ndilight-reiceivinglufia s i(8deadifth £lematorddreacsibeg aboame (8h)thiscase, as
illustrated. in Figure 81, the second reflecting member (62) includes a. reflecting portion (621) that
reflects, witslaordraourtihaiiight dgqsdlance ekfeediegand D8 cetBainngvefyam oplie--amdnFanpeaitteg
from the ligh emdtting/1 jht -receiving unit.) and 4 nonerefleetii ptg on (622) that does not reflect, with
an amountli¢B#agudiototbeexyretoa a besitaib levdinaadpitaldeanasSontbltstridedthert [ [ T -ere.
hilmq ig f -re j ing unit
Figure 77(b), the protruding member (94) overlaps the safety
5 shoe frame (29) during closing of the high-speed car door (23).
[0195] In the fifth elevator having the improved structure
described above, the protruding member (94) overlaps the
safety shoe 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 S 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) of the high-speed car door
15 (23). As a result, the string S either moves to a position
where the string S intersects the optical beam 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.
[0196] Figure 79 illustrates yet another example of an
improved structure of the fTifth elevator described above. In

addition, Figure 79 illustrates a series of operations when

the car door (23) and the landing door (15) close In a state



For exambge, the reflecting portion (621' May be conbighbed by applying relfuLecnave tape on a
surface of a non-reflective member and the non-reflecting portion (622) can be constitplA by a region
where the reflective tape is not applie 10 [0199] As illogtrated in Ftgube 80, 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 is =uted on the hahger (24) of the high. speed cab door (23). [0200]As illustrated in Figube 81,
when the end face in a 15[-losing direction (23a) of the high speed car door (23) closes to a position
12 Irla short of the end face (84a) of the doorstop frame (64) (first almnst-fu.11y closed state), the
optical beamHz petptitiedstani tige olitsesitieg dperkcotving:enit hHemaked ddrabifititnerom a state
incident to 20 the first reflecting member (61) to a state incident to the reflecting portion. (621) of the
second refledithgarbem s K6 2nGutiseqliantti tioe Gpticat beam B reflected by the reflecting portion
(621) is to be detected by the light-emitting/light- receiving unit 4). Therefore, a foreign object detection
109 signal is not géseralddisAtithitatbritnthieigaieswiteh (20 gureteainemokmred 85)[0201]illtrAttel in
Bigare 82, when the end face ina  closing di: ction (23a) of the car door (23) closes to a 5 position 8
ram shori oghetarthfbby (84&pofihedtdaicnop franme €32)€nhe gasd $wdich too B--hosve bnediglpoint,
C) optical beat) B on TIf)Oite from the 1_i oh -evittight- recerang re-istia Ft-ate incident to the
5 position of the end face in a closing direction (23a) iIs
mounted on a side face of the high-speed car door (23) so as
to protrude from the end face iIn a closing direction (23a)
toward the side of the doorstop frame (84).
[0197] In the fifth elevator having the iImproved structure
10 described above, as illustrated in Figures 79(a) and 79(b),
when the string S Is caught on a tip of the guide member (95)
during closing 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 79(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.
[0198] Figures 80 to 83 illustrate an embodiment that uses
a signal from a gate switch (101) in order to detect a failure
20 of the light-emitting/light-receiving unit (4) in the fifth
elevator described above.
In this case, as i1llustrated in Figure 81, the second

reflecting member (62) includes a reflecting portion (621)

that reflects, with an amount of light equal to or exceeding a



reflecting portion. (621) of the second reflecting member (6 2) 10 and the optical beam B reflected by
the reflecting portion (621) is detected by the light -evltting/light---receiving uhit (4) [0202]Furthermore,
as illustrated in Figure 83, when the end face in a clogisg direction (23a) of the car door (23) 15 closes
to a position 4 vm. short of the end face (84a) of the doorstop frame (84) (second almost-fully closed
state), the optic ..L beam B outputted from the light -emitting/light - receiving unit (4) makes a transition
from a state incident to the reflecting portion (621) of the second reflecting mevher 20(62) to a state
incident to the non-reflecting portion (622). Subsegpentl , the optic ..L beam B does not enter the light
- emitting ighé-racpiving endt (4) with@mtamaldnberdiohd egppittbeat ekceadinigen ¢aiin-level uhtil the
car door (23) reaches a fully closed. state. As a. result, a foreign. object 110 detection siglis to De
generated. &nihit og¥ lthgate sodtth (rid . @b rem@&is, tuaineld ann20B8¢fereforagas tong rEis the
light-emitting/lig  rece | rang unit (4 5 ooerat ng normadly, the gate switch 5(101) ix() switched on
i.n the secopdrimaost -{(GYZ)o stk ttale andnatthecshaefbreivi @bjeain datetion sighid ygghé&rafem. In
this case, the contxol unit (100) con. jr -es a door closjng opprat :on regardless of a. foreign object.
detection. sigigal to or exceeding a certain level, an optical beam
5 outputted from the light-emitting/light-receiving unit (4).
For example, the reflecting portion (621) may be configured by
applying reflective tape on a surface of a non-reflective
member and the non-reflecting portion (622) can be constituted
by a region where the reflective tape is not applied.
10 [0199] As illustrated in Figure 80, 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 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 (23a) of the high-speed car door (23) closes
to a position 12 mm short of the end face (84a) of the
doorstop frame (84) (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
20 the first reflecting member (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 foreign object detection



10However, if some kind of abnormality has occurred at the light emittingiljghtbiecetving unit (4), the
gate switch (101) is switched on but a foreign obpect detection signal is not generated__ In this case,
the control. unit (100) determines that an ahnormalitub@s occurred at the light-emitting, aght 1.5
receiving unit (4) when a foreign object detection signal is not supplied after the gate switch (is
switched. on. [0204]In a similar manner to the first embodiment, a control procedure of the control.
unit (100) based on outputs of the lightbenittingAlightbreceiving unitand the gate 20 switch (101) is
executed according to the aforementioned flow chaxt illustrated in Figure 21. [0205]According to the
procedure desgnibéd pbomeita friluse atthe. lightt-ethitimgfginttrecelvingartié (Hwibbdbe de@tied
using an ON/OFF signal from the gate switch lilian has convennaonaltv been usec to cienecn a
conclusion ektaaoonsclbsingeat @fibn. Consequently, an abncabsil dircamstance can be avoided
wrtere a doreign ebject detection signal Js not generated and arisk aversion opera i eh is not
performed J d26dite th praseridd ofsd ((@telin ebjdetiguch &23 swimgninthe eandn€at¢hH mraavat.or
[0206]Alternativein place of art ON/OFF slgna rrom the ge,e swe h (101), a OIL s:Lgaial that enalbles
detection ofcdaingstdiliecibien siasajore Tlddee tear fullyaodetBtatd 08ean te ased. WI. 'lee
gate switch (101) is a switch that detects closing of a door, a OIL is a switch that detects a position of
a. deor? An lRRsAEIO8 Quippeshouith tsfh Eagichesl 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-
receiving unit (4) is 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) 1s detected by the light-emitting/light-receiving unit
4).

[0202] Furthermore, as i1llustrated 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 reflecting portion (621) of the second reflecting member

20 (62) to a state incident to the non-reflecting portion (622).
Subsequently, 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



For example, since a OIL signa .L switches from IFET to ON at a point in time where the end face in a
closing direction 15(23a) of the car door (23) has closed to within 4 bm. from the end face (84a) of the
doorstop frame (84), the length of the reflecting portiamo (621) of the second reflecting member (62) is
altered. so that an optical. beam from the light emitting/light-receiving unit (4) makes a trabsition from
the 20 reflecting portion (621) to the non-reflecting portion (622) in a state where the end face in a
closing direction (23al of the car door (23) has closed to within 2 Irla from the end face (84a) of the
doorstop frame (84). [0207]In abother example of detecting a failure of the 112 light -emi
ctinc]:Lght_deaeartiion is@E@)nafleritbegatd swijeheir@ipeat theA®lLtsviig @b.enS frotiid-Tgea©N during
clips 1. ng of the car uooroutput bb the optical beam B is turne.d off while a function of detecting an.
incident optsval beam(i-0thy Skt kemi inoteghtdecehiTtng unit (4) remains turned [0208]En the
otner example, by turning off output uf, the optlL. ca beam 13, the optical beam B no longer enters INe
licH2 eedttif§?2 088 reoe Ubobe{d)yhereford,captong dehtae liphrt-eanikingligh-1-reddiving unit (4) is
operating normally,
receiving unit (4) is operating normally, the gate switch
5 (101) is switched on in the second almost-fully closed state
and, at the same time, 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.
10 However, if some kind of abnormality has occurred 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 abnormality has occurred at the light-emitting/light-
15 receiving unit (4) when a foreign object detection signal 1is
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 outputs
of the light-emitting/light-receiving unit (4) and the gate
20 switch (101) i1s 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/OFF signal from the gate switch (101)



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, if an abnormality of
some k.ind hab occurred at the light -emitt',ng, ight -receiving unit (4), an abnormality 15 detection
signal is not to be generated despite the optical beam B not entering the light -emitting/light -recbiving
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. bnpudbnt optical bea.m remains turned
on. [0209]Atherdingate iberntbertdxamibyddseshedsabvin adatwetofdhedhtghtision of a
-emitting/light-receiving unit (4) cab be detected. Consequentan Mbnormai circumstance can be 113
avoided whdoo4 farl dS Degc opsigatlivnot geoesdgdant Briskaaveasiopropdrademrd8mstgohed t
pte the presence of a foreign objectt such as a string in the entr-n 4 4 the elevator car. Moreover,
the reflectinggrortien #@62M)dsfdhe/isecendrdfaeeing nudnj eertc)ertestidnly exigmafonsthectame
position asa end face in a closing direction (23a) of the high-speed ¢ ax door (23) to a pos(44 :here t
tie epticml.lgbeestdued At@nathE tzke awiels.1Q01ppetrtvanswitchsstfroeri®ohado ON, and the
length of the reflecting portion (621) need not rrecessarruy be accurately designed.
5 despite the presence of a foreign object such as a string in
the entrance of the elevator.
[0206] Alternatively, In place of an ON/OFF signal from the
gate switch (101), a CTL signal that enables detection of an
almost-fully closed state more closer to a fully closed state
10 can be used. While the gate switch (101) is a switch that
detects closing 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 iIn a closing direction
15 (23a) of the car door (23) has closed to within 4 mm from the
end face (84a) of the doorstop 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 door (23) has closed to within 2 mm from the end face

(84a) of the doorstop frame (84).

[0207] In another example of detecting a failure of the



[02101Alternativea. technique abcprding to the other example described above can be executed
before starting output of the optical beam M. Accordingly, a. fa ....lure of the light - 15 emdttjnqiijght
-receiving unit (4) cab be detected in mdvabcp. [021114 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 dtmection (23a) of the
high-speed car. door (23) and the end face (84a4 of the doorstop frame (84). These points will be
specifically Hégeribeash betamgydiggiver iechipsixiy. elevato(4 ) ]14difesecc tdéinganembei (6?)
andforeign object pushing memner (93) are not disposed. in addition, since other 1J.cycrac:Lons are
9imMlar cc ¢hode obine fitth @ldvasori teberfptibnsnthéreef. twill ¢ chanrriaty [@A13inhg py€sdiite
embodL --tral. __ tL.:1,114- 5the remcm: ving Lei- [ ) s disposed at an upper end position of thc
doorstoponGaverticaring2&Xendinguetticaly trom @ptattatind pesitién RS (refemed-igdrewhere the
while a function of detecting an incident optical beam by the
5 light-emitting/light-receiving 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-emitting/light-receiving unit (4) i1s 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

15 detection signal 1s not to be generated despite the optical
beam B not entering the light-emitting/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.

[0209] According to the other example described above, a

failure of the light-emitting/light-receiving unit (4) can be

detected. Consequently, an abnormal circumstance can be



doorstop frame (84) apd the high--- speed car door (23) ibut ea. h 10 other in a fully closed state. In
addition, the first reflecting memberis disposed at a. lower end position of the doorstop frame (84) on
the vertical line. [0213]Furthermore, In the present emisodiment, 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 ( 4In 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). Aneoidiadlywivbes the highedpgedbge dootE8) it iva fulygtieded state & path(1 15)
through which the optical beam. B paeses is to be formed. [02144A1.ternatideas illuetrated in Figure

85, a pair dénefnmadtelk ldons €é84c) sinds(28c¢)sdaxiending radripcthe Merindt (pe3)fiprfoeded on the nd
facie (84a) of the doorstop frameand the en 4ain a closing direction (23a) of the higAbspeed car door.
(23), and thegsp Ubg (th®) presence of a foreign object such as a string in

the entrance of the elevator car.

5 Moreover, the reflecting portion (621) of the second
reflecting member (62) need only extend from the same position
as the end face in a closing 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 iIs 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 door (23) and the end
face (84a) of the doorstop frame (84). These points will be

specifically described below. Moreover, in the sixth elevator,



5 through Which the opt IL.beam H passes may be formed by t he pair of notched portions (84(.4) and
(23c). [0215]In the sixth eievator described above, daatil.og tc of the h 4h-speed car door (23), the
optical }peal outputted from the light -efdtting/light -receliving uAit (4) 10 enters and. is reflected by the
reflecting member (50) and a reflected optical beam. B returns to the ljght -emitting/ljght - receiving unit
'4 unless a foreign object exists in a path of the optic | beam. B. Therefore, a foreign object detection
signal is not generated. 15[0216]In contrast, when detection of an optical beam is interrupted, the
light-emitting/light receiving unit (4) generates a foreign object detection. signal. Specifically, T. a
stringis presgtd aseesmitieranfibacei whendhedigh¢Gpyedmar therréachkasa fdlyjeesed state as
illustrated in 20 Figure 86 or 87, an optical beam outputted from the light - emdttjnollight -recelilmg unit
(4) is bloc-igadshy tite skemnigeS- a0 pteationrod thel pppcaldubam by thddigh#emjttisgfigbt retleaang unit
(4) is interrupted. As a resultforeign ottiect detection signal is to be generated. 116 [0211]Moreover,
configiclraticmsfafghe ad3-ppstivearparsd ail thel ptesetitoaecatonthe Matftimé beMat g
emamdiments descri.bec3. arove, snd various modifications isi be made within the technical scope
descrioed. ilake ckitsoRsr éxanplfoskll be omitted.

5 [0212] In the present embodiment, the light-emitting/light-
receiving unit (4) is disposed at an upper end position of the
doorstop frame (84) on a vertical line extending vertically
from an abutting position R1 (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.

[0213] Furthermore, In the present embodiment, as
illustrated in Figure 84, the end face (84a) of the doorstop

15 frame (84) i1s 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 (23b) 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 (23) is in a fully closed state, a pathway (115) through
which the optical beam B passes is to be formed.

[0214] Alternatively, as i1llustrated In Figure 85, a pair



5 varicms afcxementionea com(tdordticms sdigh-d. as a sa:ety (::ev:rcea. centex-open. tyre ec cat c
aan sls heopted as a. safety device of a-open type elexj, -r and, conversely, the variousrementioned
configurations adopted as a safety device of a side-open type elevator can also be adopted as a. 10
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 - recei iag unit (4) and a. reflecting
member may be disposed on a vertical line that passes between a threshold of a landing floor and a
threshold of an elevator cat. Furthermore, a positional relationship between the
lightemittingsifghterecisthgoanit @) e dBe edflegthg(PBoiper xeeddivignecksagritytee that of an
upper end position and a lower end position on a vertical line, and an arrangement on a 20 straight line
slightly inclived tutherkspeécteto @ 0&)icaldinebeanfalsmdd mdojiteslyartscRicCEHaBaR pyoeoth {0219]
rail (2)car door (2a) end face in a closing direction (i)car door  (3a) end fate in a closing direction
5(12) doorstywiraien(1Paperd (@¢) 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 (23c).

[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 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 1s not generated.

15 [0216] In contrast, when detection of an optical beam is
interrupted, the light-emitting/light-receiving unit (4)
generates a foreign object 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 iIn

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 i1s to be generated.



(23) high speed. car door (23a) end fate in a closing dr:rection (29) safety shoe frame 10(33) low
speed car door (30) housing space (4:)ltght-ehitting/ltght receiving unit (5)first reflecting member
(6)second reflecting member 15(601) reflecting portiamg602) non-reflecting portion (50) reflecting
member (61) first reflecting mehber (62) second reflecting member 20(621) reflecting portion
(622) non-reflecting portion. (70)cleaning tool (701) cleahing tool (7)cleaning mechanism

[0217] Moreover, configurations of the respective parts of
the present invention are not limited to the embodiments
described above, and various modifications can be made within
the technical scope described In the claims. For example, the
5 various aforementioned configurations adopted as a safety
device of a center-open 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 also be adopted as a
10 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 with respect to a vertical
line can also be adopted.

DESCRIPTION OF SYMBOLS
[0219]

(@D rail



118 (71) cieaning tool (72) spring member (7) pressjng dnit (guide shoe) (77)-(79) cleaning tool
5(81)frame (82) threshpid (84) dporstop frame (84a) end face (85) frame 10(86) threshold (87) groove
(9)foreign object penetration preventing member (90)fareign object pushing member (91), (92)foreign
object penetration preventing member 15(93) foreign object pushing member (94) protruding member
(200) control unit

2) car door
(2a) end face in a closing direction
(€©)) car door
(3a) end face in a closing direction
5 (12) doorstop frame
(12a) end face
(23) high-speed car door
(23a) end face in a closing direction
(29) safety shoe frame
10 (33) Ilow-speed car door
(30) housing space
()] light-emitting/light-receiving unit
(5) first reflecting member
(6) second reflecting member
15 (601) reflecting portion
(602) non-reflecting portion
(50) reflecting member
(61) Tirst reflecting member
(62) second reflecting member
20 (621) reflecting portion
(622) non-reflecting portion
(70) cleaning tool
(701) cleaning tool

) cleaning mechanism



(101) gate switch (105), (115)pathway 20 Boptical beam string 119 [1](' saTlety de doors (2) an(3)
apk=achAng 5entrance, A/her-ell-, CLAIMS ce for an elevator comr!1111 51mg a pair of c move in a
dircction I.from each other to open/close an ight-em[#[#/Inc - rec-iving unit (4) is disposed facing
aownward on one carr (2) at an uppe e A. position str get line yetlicaextending from a position

(71) cleaning tool
(72) spring member
(73) pressing unit (guide shoe)
(77)~(79) cleaning tool
5 (81) frame
(82) threshold
(84) doorstop frame
(84a) end face
(85) frame
10 (86) threshold
(87) groove
(9) foreign object penetration preventing member
(90) foreign object pushing member
(91), (92) foreign object penetration preventing member
15 (93) foreign object pushing member
(94) protruding member
(100) control unit
(101) gate switch
(105), (115) pathway
20 B optical beam

S string



separated by a predetermined distance from an end face in a 10 closing direction (2a), which is to abut
the other car door (3), towaxd the side of the other cax door (3), a first reflecting member (5) is
disposed facing upward at a lower end position of thastraight line, the light-emittin/lightreceiving unit 4
is capable of outputting an optical beam 15 and detecting an incident optical beam, a housing space
(30) that houses the light -ehitt[ng laht teceiving unit (4) in a state where both car doors (2) and (3) are
closed is formed on the other car door, a second reflecting member (6) 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 other car door (3) towagt A& $ack of the housing space (30), and a foreign
object detection signal is generated when detection of an optical beam by the light-emitting ight
-receiving upit]4) 8 ofietiodepiec 1 Tdosiag o boiiatardoers@) eth(@) A 2pane safetgaevice for
an elevator accord wherein a cleaning- tool (that cleans a surface of the first reflectmember (5) during
alogjng of batiocat dersand(3) frohibdn ratnaestifallposerraaté toa fully closed sl-Le is mounted on
the other car door (3). [3] The safety device for an elevarcr acccrdng to claim. 1 or 2, wherein a
cleaning to@prag aleéticiedigepe bt se condreftactingoibe ehdiq 6 darivg Essingof both coh doors

10(2) and. (3) from an almost- fully ctosed state to a fully
5 entrance, wherein

a light-emitting/light-receiving unit (4) is disposed
facing downward on one car door (2) 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

10 closing direction (2a), which is 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 1s formed on
the other car door (3), a second reflecting member (6) 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 other 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) 1is



closed state is mounted on the one car door (2) further towand the side of the other car doorthan the
light - emdttAngilight -recedofog unit (4). [4.] The safety device for an elevator according to any one of
1.5 claims | to 3, wherein the first reflecting member (3pis held inside a groove (83) of a threshold (82),
in which the one CHI"- door (2) fits so as to be sljdable, so as to he movable aMong the groove (83).
[5] The sa.fety device for an elevator according to auy one of 20 claims 1 to 4, wherein a foreign object
penetration preventing mei:cher (9) 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. suhfahe of a threshold (82) is mounted at a lower
end portion D tiee-pthet edr.dlooi (d). c12k {6 hefmbolyhdedee fvarsel€gdtonadc@BiLng to any one
claHmt 1 to 5, wb.ereinaforeiqo object pus.h.ong member (95) which tolls ,p a gap formed. between a
lower end of #fe effthdatzalfe tycloeng deefien arihe beeaxbordard@)y daddd tte sudace dfthe
threshold (82) and wtlich protrude. Mal ier toward tne side of tne other car door (3' thon the gap
mbtnted at ahewernencpotibarartpe toelcaf dopr (2at cleans a surface of the
first reflecting member (5) during closing of both car doors
5 (2) and (3) from an almost-fully closed state to a fully
closed state is mounted on the other car door (3).
[3] The safety device for an elevator according to claim 1 or
2, wherein a cleaning tool (701) that cleans a surface of the
second reflecting member (6) during closing of both car doors
10 (2) and (3) from an almost-fully closed state to a fully
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 (5) i1s 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 (9) 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).



[7] The safety device for am elevator a.000ro:Incl cc any one of claims 1 to 0. wherein at least one of
the car doors among the 10 pair of car doors (2) and. (3) is mbunted with a safety shoe frame (27) that
moves relative to the car door, and a lower end face afithe safety shoe frame (27) forme a slope (28)
which has a predetermined inclination amgle with respect to a horizontal plane and which faces toward
the side of the other 15car door. [8] The safety device for an elevator actordt g 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, amd 20 the safety device includes
detecting mgais tdtesvatehesyrate OFde tFON aha pledeteoninadqmitindginedaagn®okosifq of
both cud doors (2) and (3) from the first almbst -fully ilosed state to the second almost-fully closed
state, the sedanthneflécting fhemiberr(@) reflecfoae ppticallijpaot 1R Bsoutpgttednioen tiGDYITF Aght
recei fing unit duxing closing of both car. doors (2) ant: (3) from fhe first. almost -folly closed state to
the secondwilndsoFillil<clogedstgaparfo haedly befleotsan aplioald heamdourphtiee feard the 5 light
emioting/light-receiilud unit (4) during clhsiud 0111 both car doors (2) and (13) from the secom;
olmost-fullykaesedistate flig thgedite e ahiand€izanLadtidine one car agob( (B)hasndccurred at
tme Light- emitting/light-receiving unit (4) is made when a. foreign 10 object detection signal. is not
generated. &her slerdaeeifMEsTIShe emniedst €82 )o1andaidyi abvipe edraiservatr Ho@iprising at
least one car doorthat moves to a direction. approaching/separating from a doorstop frame (12) to

open/close BAvEHitAnEBeWR RSN AEatight FNLtingAhEQeEoi(RY UHIE@) Id8ispased S

mounted at a lower end portion of the one car door (2).
[7] The safety device for an elevator according to any one of
claims 1 to 6, wherein at least one of the car doors among the
10 pailr 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 (27) forms a slope (28)
which has a predetermined inclination angle with respect to a
horizontal plane and which faces toward the side of the other
15 car door.
[8] The safety device for an elevator according to any one of
claims 1 to 7, wherein both car doors (2) and (3) close from a
Tfully open state to a fully closed state via a Tirst almost-
fully closed state and a second almost-fully closed state, and
20 the safety device iIncludes 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 almost-fully closed state,

the second reflecting member (6) reflects an optical beam



facing downward at an upper end. position of a straight line vertically extending from. a. position
separated by a. predotermined distance from an end. face in a closing direction (23a) of the cah door
(23), which. is to abut the doorstop 20 frame, toward the side of the doorstop frame (12), first reflecting
member (5) is disposed facing upwand at a lower end position of the straight line, the
lightemitting/light-receiving unit (4) is catpable of outputting an optical beam and. detecting an incident
optical beam, a housing 123 Dthat houses theght emitting/light-receiving- unit (4) In a. state where the
car door (23) is closed is grm4on the doorstf,p frame (12), a second. reffecting mereis sposed facing

upwaxd at alhgticttpothEingnS spacd (30 amhétends frhiythe-save posiignuasian €Y face (12a)
of the duo top r.,,Tae (Trwhich thedoor (23) is abut, rtward the back of the housing- space (30), and a
foreign objett fetacaddios.iggadLbgenecaed avdmnsdgi2gti@ndl (pdcdimmantby tHarst
light-emittHng/light-receiYing unit (4) 10 is interrupted during closing of the car door (23). {101 The
safety devicelfopah-dfeNidtyr adasdihgttataint @, Whersiacocldanihgastitifatldeansl asarface of the
state and hardly reflects an optical beam outputted from the
5 light-emitting/light-receiving unit (4) during closing of both
car doors (2) and (3) 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) is made when a foreign
10 object detection signal i1s not generated after the detecting
means 1s 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/close 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 the doorstop 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



first reflecting member (5) during closing of the car door (23) from an almost-fully closed state to a fully
closed state 15 is mpubted on the doorstop frame (12). [1,1 The safety device for an elevator acbordr
g to claim 9 or 10, wherein a cleabing tool (701) that tdsans a surface of the second reflecting member
(6) during closing of the car door 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-emittHng/iight-receiving unit (4). [121 The safety device for an elevator according to aby one of
claims 9 to 11, wherein the first reflecting member (5) is 124 held inside a grooveof a threshold (86),
in which thesparodoaf323) fiflsssb dlaruskidahttesoldytotbendrskih glohpghe greae (BHTg. [A3iT he
safe z device for an elevator according fCc any one of 8 5dbms 9 00 12, wherein a (oseign rurphoct d
Linn] membé4 }9 D) whicthitle uphee gap threnethihetiween @48Wei snd bbshck 4o famerigthobnsino
direction (23a) of the car door (2.3) and a
the doorstop frame (12), a second reflecting member (6) is
disposed facing upward at a bottom portion of the housing
5 space (30) and extends from the same position as an end face
(12a) of the doorstop frame (12), which the car door (23) is
to abut, 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)
10 1s interrupted during closing of the car door (23).
[10] The safety device for an elevator according to claim 9,
wherein a cleaning tool (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 1s 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 closing of the car door
(23) from an almost-fully closed state to a fully closed state
20 1S mounted on the car door (23) further toward the side of the
doorstop frame (12) than the light-emitting/light-receiving
unit (4).

[12] The safety device for an elevator according to any one of

claims 9 to 11, wherein the first reflecting member (5) is



surface of the threshold (86) andprotrudes fu) hoer toward the side of the doorstop frame (12) than the
gap is 10 nounted at a lower end. portion of the car door [141 The safety device for an elevator
according to ahy one of cLims 9 to 13, wherein the cag4loor (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 (29) 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. [15] The safety device for an elevator accordi g to
any one of claims 9 to 14, wherein the cox door (23) closes from a fully 20 open state to a fully closed,
state via a firetlalmiost-ifidly slagedsiate@W)a.cecandradesbs Hullgatsedistateh ilnh salety device
includes detecting means that switches from OFF to ON at a predetermined point in time during
closing of tleacarddanr (22Byomiths fest amobofllly ddIsthsthie, tosthea$2F sebendatat efully
close. ci state, the second refiting member (6) reflects an opffef outputted. from the I.
ht-emitLibgrebeifgngtdrait glocioy €ldSHg) of the ar door (23) from the first almost 5full- tcosed. state to
the second almost-fully cl_OsedI scateanci haxd!\ refiect.s anoc!ticai beam gutpitteed from ff.. light -
[13] The safety device for an elevator according to any one of
5 claims 9 to 12, wherein a foreign object pushing member (90)
which fills up a gap formed between a lower end of the end
face 1In a closing direction (23a) of the car door (23) and a
surface of the threshold (86) and which protrudes further
toward the side of the doorstop frame (12) than the gap is
10 mounted at a lower end portion of the car door (23).
[14] 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 (29) 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.
[15] The safety device for an elevator according to 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 iIncludes detecting 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 to the



emittingght-recelf)flug -nit (4) uring closlLng or tie car door (23) from the second aomost.-fuloy closed
state to the fully closed state, aud a determination to the effect that au 10 abnormality has occurred at
the light emitting/light-receiving unit (4) is made whenzsforeign object detection signal is not generated
after the detecting means is switched on. [161 The safety device for an elevator according to auy 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 aud a surface of a
threshold is fuxthbr mbuuted at a. lower end portion of the landing dbor. 5171 A safety device for au
elevator compdsing adaio otc&iudd gbokoRe@ndtBtdat move in a direction approaching/separating
from eabh other to open/close au entrance, a frame (81) disposed. above the entrance, and. a
threshold (82) disptised dxetmmtha-erfitaadhy ivghereimbe Highé e mittifi§dighs receivopd Lod (4 pisatisposed
9, facing downward. on the frame. (81) and (E rflect.ino member (50) is 4Laposed facing upwadT on
the threshol@2) tifmxsitionoon alstralaghlirevartitaliyoeXegtiihg feore avilawating ©o&tipn where the
Pair of cad doors (2) and (3) abut each 0 her in aully closed stare, the. light -emitla g Lghg recei rang
n-Lacapabldwf daphithes an® pifaltiears andadimectiidBan foiderkoptifb dtaml vpogta-foreign ol_4(
oerec.r.aon siadal ins generated wh.en detection of an optical beam) by the light -emdttingilLght
-receLving &ikil B3y Iclosed 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
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 occurred at the light-emitting/light-receiving
unit (4) i1s 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
entrance, a frame (81) disposed above the entrance, and a

threshold (82) disposed below the entrance, wherein

a light-emitting/light-receiving unit (4) is disposed



10 interrupted during closing of both car doors (2) and. m [181 The safety device for an elevator
according to claim) 17, wherein the reflecting member (50) is disposed, below the threshold (82) and a
through-hole (821) through which the optical beam passes is formed on the threshold. (82). 15[191
The safety device for an elevator according to claim) 17 or 18, wherein a cleaning mechanism) that
cleans a surface of the reflecting member (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 20
surface of the reflecting member (50) and which is spring --S biased in an opening direction or a
closing dire€ti@n nfthecvandood (narthe Fessing(B10 (32N that prefdesctberajeam aolggaihst the
spring bias duding closing or opening of the car door (3). 127 [20] A safety device for an elevator
comprising againeipzs et ofa (A)rafthahwaoe iora. tirectibmaphodiictB2Y/skpahcthdrtfitun each
other cc open/close an er ra Ice aAd a rrame ( 1) Slisposed. above thp entrance, 5 wherein
isht-erratt(hit arestivingainit (1) iezdigpodadfaking ecwewdiihgn thwiraare @iy tang sitior op a sc
ra ght icedexteno aj froaa L]tt[,[aj- pos?.rl:rort where thc
position where the pair of car doors (2) and (3) abut each
5 other in a fully closed state, the light-emitting/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 light-emitting/light-receiving unit (4) is
10 interrupted during closing of both car doors (2) and (3).
[18] The safety device for an elevator according to claim 17,
wherein the reflecting member (50) is disposed below the
threshold (82) and a through-hole (821) through which the
optical beam passes is formed on the threshold (82).
15 [19] The safety device for an elevator according to claim 17
or 18, wherein a cleaning mechanism (7) that cleans a surface
of the reflecting member (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
20 surface of the reflecting 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 tool (71) against the spring bias during closing or

opening of the car door (3).



pair of car doors (z) and (3) abut each other in a fully 10 closed state, a reflecting xpmbpr (50) is
disposed facing upward on one car door (3) at a lower end position of an end face in a closing
dhxection (3a) that is to abut the other car door (2), thedighthemittLng/light-xecpiving unit (4) is
capable of outputting an optical beam and dptecting an 15 incident opticaa heart, and a foreign object
detection signal is generated when dptection of an optical. beam by the lightemitting/light-receiving unit
(4) is interrupted during rising of both car doors (2) and (3). [21] The safety device for an elevator
according to claim. 20, 20 wherein the reflecting xpraber (50) is held inside a groove of a. threshold
(82), in whiqiz0p enesedtedgoni®) fitesFas tabesdidableo 50 @snipibeshoyablepgddng € gmwove hae,
[eth. [22] The safety device for an elevator according to claim 21, 128 wherein a cleaning tool (77)
that cleans dsuracédy thaa deflE@xgtthedr (56ydinpmar aitasnegtiiboth ar doors (2) and.is xeunted
inside the groove (33) of the threshold (82). 5[23] The safety device for an elevaror accordLng to any
one or approaching/separating from each other to open/close an
entrance, and a frame (81) disposed above the entrance,
5 wherein
a light-emitting/light-receiving unit (4) is disposed
facing downward on the frame (81) at a position on a straight
line vertically extending from an abutting position where the
pair of car doors (2) and (3) abut each other in a fully
10 closed state, a reflecting member (50) is disposed facing
upward on one car door (3) at a lower end position of an end
face in a closing direction (3a) that is to abut the other car
door (2), the light-emitting/light-receiving unit (4) is
capable of outputting an optical beam and detecting an
15 incident optical beam, and a foreign object detection signal
iIs generated when detection of an optical beam by the light-
emitting/light-receiving unit (4) is interrupted during
closing of both car doors (2) and (3).
[21] The safety device for an elevator according to claim 20,
20 wherein the reflecting member (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 movable along the groove

(83).

[22] The safety device for an elevator according to claim 21,



ciarms 17 t 22, wherein a. pair uf depressed portions (2t) and 3h) or a pair of notcnectortcons (2c) and
(3c) exnen ong the srra.icg.h.r Hneor me on the pair of car doors (z) and (3) on end fabes in a closing
direction (2a) and (3a) 10 that are to abut each otheriizga fully closed state of the pair of car doors (2)
and (3) and when the pair of cax doors (2) and. (3) are in a fully closed state, a pathway through which
ah optical beam passes is formed by the pair of depressed portions (215) and (315) or the paid of
notched. 15portions (2c) and (3c). [241 A safety device for an elevator comprising at least one car
doorthat moves in a direction approaching/separating from a doorstop frame (84) to open/close an
entrance, wileeaie inlightgdmbitieng/lighulhreCernghait (4)lis alispasedROfacugodovehward on the
doorstop frame4 at an upper end. position of a straight line vertically extending from a position
separated hyed peetetegninecibdista(se Yrai anrend faca (84 a),fwbichithe aex dioor £23)43 to abut,
toward the side of the car door (23), a first reflecting meffber (1) is 129 facing upward at a lower end
osi on of thestfaigB) 1 sthraimtiteemitineosienit(?) i capatsle (83) of the threshold

(82).

5 [23] The safety device for an elevator according to any one of
claims 17 to 22, wherein a pair of depressed portions (2b) and
(3b) or a pair of notched portions (2c) and (3c) extending
along the straight line are formed on the pair of car doors
(2) and (3) on end faces 1n a closing direction (2a) and (3a)

10 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
(2) and (3) are in a fully closed state, a pathway (105)
through which an optical beam passes is formed by the pair of
depressed portions (2b) and (3b) or the pair of notched

15 portions (2c) and (3c¢).

[24] A safety device for an elevator comprising at least one

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) is disposed

20 Ffacing 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 from an end
face (84a), which the car door (23) is to abut, toward the

side of the car door (23), a first reflecting member (61) is



of outputnang an optical beam and. cienechang an incident opticai bea.m, a bpusing space (30) that
bpuses the | Tht 5 emitting tight -receiilmg unit (4) in a staje where the car door (23) is closet t5
formed. on the car door (23), a. second ing memyder (62) is disposed facing upoiatd. at a hottoi
portion of the housing pace (30) amd extends from the same position as an end face in a closing
direction (23al of the 10car door (23), which is to abut the doorstop frame (84), toward the hack. 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).
15[25] The datspodevcE dariamyelgpatorcaerdind tivelaine2d, pheidin ansaf€tytsiwesftaaedRAe) that
moves relative to the car door ' " is mounted on the car door (23), a. protruding member (94) that
extends alohgrike straghl igédts-fanmneti ng AHd ghtt faree 44l o) thend@or§tiop ramea(84lp kbe
protruding 20 member (94) has a protruding length from the end face (84a) that is shorter than the
predetermirel distmettand tieen papiutied neeatverg9d) depusitionsgl emthensidd@fithe safety shoe
frame J9r ith respect to the position of the straight line and overlaps the safety shoe frame (29) during
closing of thpthedbobEzs)., [26]TThisdalgtysiproize (3PN Eevathouszesditifeo tidht24 or 99,
wherein a ,0(eLgn objec 0 hin8 )(anther (ap) that protrudeser toward the side of the car door3) t.han
Sthe erd fa€8! 1846l 1@ {Hd 86drs¥@s Fan & g8 dtai€fosddaba Fhadic enli§ K@ dd8ucddp frame (84).
[27] The safety device for an ele.vanor accorddng to any one or ci aims 24 to 26, where'n a. cleaning
tool (78) Thd@Wedrd3. AFfdebasiere fitst Fefa@mgaiedidRr CRIFindeQbs{7e3df 1GtheQePNdbor (23) is
mounted on the car door (23). [281 The safety device for an elevator according to any one of claims
24 to 27, whEEAEE ERIMFTIRE 7 HGS dnted DRARE Aobrtdp &ranRVEHd farkhér tBREF®The side of

the car door (23% than the Ii%ht -emitting4light -receiving unit (4),
por (363 and ‘extends from the same

ion of the housing space
position as an end face in a closing direction (23a) of the

10 car door (23), which is to abut the doorstop frame (84),
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
interrupted during closing of the car door (23).

15 [25] The safety device for an elevator according to claim 24,
wherein a safety shoe frame (29) that moves relative to the
car door (23) i1s mounted on the car door (23), a protruding
member (94) that extends along the straight line is formed on
the end face (84a) of the doorstop frame (84), the protruding

20 member (94) has a protruding length from the end face (84a)
that is shorter than the predetermined distance, and the
protruding member (94) is positioned on the side of the safety

shoe frame (29) with respect to the position of the straight

line and overlaps the safety shoe frame (29) during closing of



15 and the cleaming tool 79 cleans a surface of the second reflecting member (62) during closing of
the car door (23). [7(91 The safety device for an elevator according to amy one of aims 24 to 28,
wherein the first reflecting member (61) is held insidae@ogroove (87) of a. threshold (86) in which the
car 20 door (23) fits so as to he slidable. [301 The safety device for an elevator according to amy one
of claims 24 to 29, wherein the car doorcloses from a fully open state to a. fut - closed state via a first
amest -fully closed state and. a second almost-fully closed state, the 131 safety device includes
d.etect.inr Imeans that switches from OFF' to ON at. a predetermined po:rnr in time duxing closing of
tho car doot(3)deam dlmit.iS233most-fully closed, state to the second almost -fn Ly closed state
the second reflecting member (62) reflects an optical beam. outibitded from the fight-emitting/light
recei-ing unji2 &) urimg dediedwf teeyaarcddarrl.am frohethetinst aboesilipglasedcatertotie second
allclosed stare and. hardly reflects an optical bea.m outputted from the light--- 10 emitting
ightgrecoiviag Uit (4)vdereg olasintpefethgrcaddpect23) isim tige seodreal(is)-failyediosed state to
the fully closed state, and a determination to the effect that an abnormality has occurred at the
lightgomittinyightycesiving tihie (4)tiswaddk Whensifdeeigh obksct crtedlionisidza )s tbars
generated after the detecting means is switched on. HALI A safety device for an elevator comprising

at leasbonetd® dithbaaREe84ad difectiba apprasckamy/éepaatifg4) is disposed at a

lower end portion of the doorstop frame (84).

[27] The safety device for an elevator according to any one of
claims 24 to 26, wherein a cleaning tool (78) that cleans a
surface of the first reflecting member (61) during closing of

10 the car door (23) is mounted on the car door (23).

[28] The safety device for an elevator according to any one of
claims 24 to 27, wherein a cleaning tool (79) is mounted on
the doorstop frame (84) further toward the side of the car
door (23) than the light-emitting/light-receiving unit (4),

15 and the cleaning tool (79) cleans a surface of the second
reflecting member (62) during closing of the car door (23).
[29] The safety device for an elevator according to any one of
claims 24 to 28, wherein the first reflecting member (61) 1is
held inside a groove (87) of a threshold (86) in which the car

20 door (23) fits so as to be slidable.

[30] The safety device for an elevator according to any one of
claims 24 to 29, wherein the car door (23) closes 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



from a doorstop frame (84) to open/close an entrance, wherein a lightgomdtting/lightgrecoiving unit (4)
is disposed 20 facing downward on the doorstop frame4 at an upper end. position of a straight line
vertically extending from an abutting position where th& car. door (23) abuts the doorstop frame (84) in
a. fut - closed state, a reflecting member (61) is disposed facing upward at a lower end. position of the
132 straightthe IAght reach ring unitis capable of OlJt.c!lJt.rnng an opti(bean) and tIC tetiing an
incident optical beam, a pair of -pressed. portions (341)) and (23b) or a Tarof notched portions (84c)
andexter 'nor 5 abong Efe straigline are formed on an end face (84a) of the doorstop frame (84) that
the car doos@2B) . ldeaitand ao hndefaadetectdaigontiesntRda) ehithecaesofitbat iSRG abut the

doorstop frame (84), and when the car dog__is in a. fullystate, a pathway (115) through which 10 an
optical beariadseats torpeddatimenmaied dppiestedpotiiors B4b) agd¢28k)iothetpathef notched
portions (84c) and (23c), and a foreign object detection signal is generated. when dbtection ofopticbi
beam by thedightdeemit(2§)igitrorectivindramis 14 slimtzsiupfed dyriod cksthgsdiathe oo 18deor (23).
[32] The safety device for an elevator achordb g to claim 31, wherein a. cleaning tool that cleahs a
surface of theeeiiuttindmosihbér ddy dubipgadositgbethe car door (23) is rrbuhted on the car door
(23) 5 the second reflecting member (62) reflects an optical
beam outputted from the light-emitting/light-receiving unit
(4) during closing 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-
10 emitting/light-receiving unit (4) during closing of the car
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) is made when a foreign object detection signal is not
15 generated after the detecting means is switched on.
[31] A safety device for an elevator comprising at least one
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) is disposed
20 Ffacing downward on the doorstop frame (84) at an upper end
position of a straight line vertically extending from an
abutting position where the car door (23) abuts the doorstop

frame (84) in a fully closed state, a reflecting member (61)

is disposed facing upward at a lower end position of the



20[331 The safety device for an elevator according to claim 31 or 32, wherein the reflecting rrbhher
(61) is held inside a groove (87) of a threshold 86) in which the car door (23) fits so as to be slidable.
[34] 1he safety device for an elevator according to ang®ne of 133  ais 17 to 33, wherein oubpug of
an optical beam by the light-emitting/ Il ght-rete | v:rog unit. ( 4 Is executed dun closing of the car door
from an almost-fully closed, state to a fully closed state. 55531 The safety device for an eie.vat. or acc.
o rdIno to any one cl a:rTits 17 t 34, wherel: ierei-b obp)per-le:Mc:al ion preventing members (91) and
(92) that fill. up a gap forme.ci .becween a lower end of ab end fdi. ction of the car door abd a surface
of a threshaid ped grounldahet, a towerlanth 0 @oitioni o€ ngin dopecBbiliThe aafiety davicd $or an
elevator according to aby one of claims 1 to 35, comprising: reverse door opening MeSTIS which,
when a foreigipabjket ddtectidpsigbihs genevatenaiukinoeclosiagdf dedeart tlogr,&lb reverses the
operation and executes a reverse door opening operation for opening the car door; forced door
closing meanscthdeditablet iz e ebszitigocopening oferktiondssie neoeseaicor Gpénhgmeans
and. forcibly executes a door closing operation of the car door
(23b) or a pair of notched portions (84c) and (23c) extending
5 along the straight line are formed on an end face (84a) of the
doorstop frame (84) that the car door (23) is to abut and an
end face in a closing direction (23a) of the car door (23)
that is to abut the doorstop frame (84), and when the car door
(23) i1s in a fully closed state, a pathway (115) through which
10 an optical beam passes is formed by the pair of depressed
portions (84b) and (23b) or the pair of notched portions (84c)
and (23c), and a foreign object detection signal i1s generated
when detection of an optical beam by the light-emitting/light-
receiving unit (4) is interrupted during closing of the car
15 door (23).
[32] The safety device for an elevator according to claim 31,
wherein a cleaning tool that cleans a surface of the
reflecting member (61) during closing of the car door (23) is
mounted on the car door (23).
20 [33] The safety device for an elevator according to claim 31
or 32, wherein the 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.

[34] The safety device for an elevator according to any one of



20 regardless of whether a foreign oblect detection signal is generated or nog; and abnouncing means
that announces execution of the forced. door closing operation either before the execution of the
forced door closing operation by the forced door closiisg means 134 or li FDaltnLL leT with the
executihp of the forced door closiag operat.onne forced door gloajng meana. Urfl The safety device
for an elevator according to claim further corLori slangm 5elevator cal controlling means that causes a
run o ran eieva.tor car to start afte completion of a forced door closing operatJon hv the forced door
closing means,: and second announcing means winAch, when. a fa, detection signal is generated
during an egdeuiing afa. forced ,10vheareiosing opetation nthegoiceslld berashogigg tieans,
announces a start of a run of the elevator cur before the ruu of the elevator car is started by the
elevator cadagiioHiginceang/ 1 ight-receiving unit (4) is executed during
closing of the car door from an almost-fully closed state to a
fully closed state.
5 [35] The safety device for an elevator according to any one of
claims 17 to 34, wherein foreign object 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
door and a surface of a threshold are mounted at a lower end
10 portion of the car door.
[36] The safety device for an elevator according to any one of
claims 1 to 35, comprising:
reverse door opening means which, when a foreign object
detection signal is generated during closing of the car door,
15 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 operation of the car door
20 regardless of whether a foreign object detection signal is
generated or not; and
announcing means that announces execution of the forced

door closing operation either before the execution of the

forced door closing operation by the forced door closing means



10

134

or in parallel with the execution of the forced door closing
operation by the forced door closing means.
[37] The safety device for an elevator according to claim 36,
further comprising:
elevator car controlling means that causes a run of an
elevator car to start after completion of a forced door
closing operation by the forced door closing means; and
second announcing means which, when a foreign object
detection signal 1s 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.





