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SPECIFICATION

 SAFETY DEVICE FOR ELEVATOR 

 TECHNICAL FIELD 

[0001] The present invention relates to a safety device for 

an elevator, and more specifically, to a safety device for an 5 

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 

accompanied by a pet such as a dog on a leash boards an 10 

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 

result, a hand of the person is forcefully pulled by the leash 15 

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 is mounted with a safety 

shoe frame which protrudes from an end face of the car door in 

a closing direction and moves relative to the car door and 20 

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 

1 SPECIFICATION SAFETY DEVICE FOR ELEVATOR TECHNICAL FIELD [0001]The presena invent
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opening operations. 

 In addition, an arrangement is adopted where an optical 

beam horizontally transversing an entrance of an elevator car 

is generated and closing operations of a car door and a 

landing door are reversed to an opening operation when the 5 

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 

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

 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 

separated by a predetermined distance from an end face in a 15 

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. 

[0005] In addition, a string-like foreign object is also 20 

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 

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 1 beam 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 a light - emitting unit at an upper end position on a vertical line 15 separated by a
predetermined distance from an end face in a closing direction of a car door and arranging a light
receiving unit at a lower end position on the vertical line, and detecting light outputted from the
light-emitting unit by the light-receiving unit. 20[0005]in mddjtHon, a string--[ a foreign obpect is also
conceivably detected by utilizing a vertical scanning method  (refer to Patent literature 2) involving
arranging a light emitting unit on a. threshold at a position on a vertical lmee that extends vertically
from an abutting position where a pair  of car doors abut each other in a fully cloc!ed ctate, arranging a
light -recm I ring unit. on a frame above an entrance, and detecting lighL outputted from the light
-emittinc] unit by the Jdhlceivt nq unir 5[0006])). vprtscann[Lg netnods described 
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of car doors abut each other in a fully closed state, 

arranging a light-receiving unit on a frame above an entrance, 

and detecting light outputted from the light-emitting unit by 

the light-receiving unit. 

[0006] By adopting the vertical scanning methods described 5 

above, since an optical scanning line transverses a string 

during closing of a car door in a state where a string passes 

through an entrance of an elevator car and stretches at a 

position with a certain height, the string can be detected 

based on an output signal of a light-receiving unit. 10 

 CITATION LIST 

 PATENT LITERATURE 

[0007] Patent Literature 1: Japanese Utility Model Laid-

Open No. 61-203680 

 Patent Literature 2: Japanese Patent Laid-Open No. 2008-15 

169009

 DISCLOSURE OF THE INVENTION 

 PROBLEMS TO BE SOLVED BY THE INVENTION 

[0008] With an elevator in which a light-emitting unit is 

arranged on a car door (refer to Patent Literature 1), since a 20 

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 

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 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  tith Tith r car dpcm or the doorstop frame during 
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colliding with the other car door or the doorstop frame during 

closing of the car door from a position immediately previous 

to a fully closed state (almost-fully closed position) to a 

fully closed position. 

 Therefore, during closing of the car door from the 5 

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. 

[0009] At this point, since an interruption of light 10 

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 

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

 In this case, since the foreign object detection function 

by the lighting unit and the light-receiving unit is disabled, 

there is a problem that a string-like foreign object cannot be 

detected if the string-like foreign object is stretched and in 

contact with the end face in a closing direction of a car door 20 

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 

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_        In this case, since the foreign object dptection function hy the lighting unit and the
light----receiving unit is disabled, there is a problem that a string-like foreign object cannot be detected
if the string-like foreign object is stretched and in 20 contact with the end face in a closing direction of a
car door on whict the lighting unit is installed. [0010]Althpugh ah elevator in which a ight-emttting unit
is arranged on a threshold of a frame (refer to Patent Literature 2 can solve this problem, there is a risk
that  light outputted. from The :unit is blacken by the adhesion oft or vandchism commirted on
theTight-eat unit, resuLtILng in an :Lnnerru-pnaon of 1in1nt detection by a light-rece ing unit. and an
erroneous determ:cnar:ron that a 
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light outputted from the light-emitting unit is blocked by the 

adhesion of dirt or vandalism committed on the light-emitting 

unit, resulting in an interruption of light detection by a 

light-receiving unit and an erroneous determination that a 

foreign object is detected. 5 

 For example, while a pressure sensor whose sensitivity 

range is 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 

problematically necessitates significant retrofitting of the 10 

car door and therefore high retrofit cost. 

[0011] In consideration of the above, it is an object of 

the present invention to provide a safety device for an 

elevator capable of accurately detecting a string-like foreign 

object regardless of a position thereof with a simple 15 

structure.

 MEANS FOR SOLVING THE PROBLEMS 

[0012] A first elevator safety device according to the 

present invention includes a pair of car doors (2) and (3) 

that move in a direction approaching/separating from each 20 

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) 

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 problematically necessitates 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 doors (2) and (3) 20 that move in a directIon approaching/ separating from each other to
open/close ah entrance, wherein a. light - emitting ight -receiving unit (4) is disposed facing downward.
at an upper end position of a straight Tine verticadly extending parallel to an end. face in a closing
direction (2a)  6 of one car dbol (2) that is to abut the other car door from aposltion separated by a
preoetetm ted. distance from rhe end. face in a closing dire( on (2a) toward the sa de of the other cat
door. (3),first :refiecting member (5) is dispbsed 
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of one car door (2) that is to abut the other car door (3) 

from a position separated by a predetermined distance from the 

end face in a closing direction (2a) 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, 5 

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-

emitting/light-receiving unit (4) in a state where both car 10 

doors (2) and (3) are closed is formed on the other car door 

(3), a second reflecting member (6) is disposed facing upward 

at a bottom portion of the housing space (30) and extends from 

the same position as an end face in a closing direction (3a) 

of the other car door (3) toward the back of the housing space 15 

(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 

doors (2) and (3). 20 

 As a result, the presence of a foreign object is 

recognized and a closing operation of both car doors (2) and 

(3) is aborted. 

[0015] According to the first elevator safety device 

5facing upward IlL. Cl lower end osraon of the straight Line, and the lic t-efh-receiving unit (4) is cak
outputnang cIn optical beam and cienecrang an incident. optaj beam. [001311A housing space (30)
that houses the light 10 emitting ight-recbiving unit (40 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 of       an optical beam) is Hnterrupted duting closing of both car 20doors (2) and (3) .       As
a result, the presence of a. foreign object is recognized and a closing operation of both car doorsand
(3) is aborted. [0015]According to the first elevator safety device  dECscr.fhed. above, When a foreign,
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 a fully open si t; 4 noa fully closed state, an oc!tica1 bemm out.c!ut.red. from the light - 
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described above, when a foreign object is absent from the 

entrance of the elevator car, during a movement of both car 

doors (2) and (3) 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 5 

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 into the 

housing space (30), an optical beam outputted from the light-10 

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-

emitting/light-receiving unit (4) is not interrupted during 15 

closing of both car doors (2) and (3) and a foreign object 

detection signal is not generated. 

[0016] 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 20 

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 emitting Mithiercbeinfimm unit (4) is refoLectedhy the fIrst reffiebteng Inelther (5) ana enters the
lipti-efitting/light rccefilmg unitt) un 1 the 112ft-eft-MLitt g/ligh T1-ILeOIeiving 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. striinglike foreign object is present abross the entrance, since an optical beam. outputted 20
from the light-emitting ight -receiving unit (4) is blocked by the foreign object during closing of both car
doors (2) and (3), detection of the optical beam by the light- emitting/light-receiving unit (4) is
interrupted and, as a result, a foreign object detection signal 05 generated.         At this 7OL0t even
when the st_ri no-iL.lke. foreign object is stretched and is in contao with thefacea ciosinq flan (3a) of
nne other car doersfxce an optictf beam detection. opera ]Ihy the light-emitting/light-receiving 
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 At this point, even when the string-like foreign object 

is stretched and is in contact with the end face in a closing 

direction (3a) of the other car door (3), since an optical 

beam detection operation by the light-emitting/light-receiving 

unit (4) is ongoing and an optical beam outputted from the 5 

light-emitting/light-receiving unit (4) is 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.

[0017] In a specific configuration, a cleaning tool (70) 10 

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). 

 According to the specific configuration, since the 15 

surface of the first reflecting member (5) is cleaned by the 

cleaning tool (70) every time both car doors (2) and (3) close 

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

surface of the first reflecting member (5) is constantly 

maintained as a favorable reflecting surface. 20 

[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 

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. specific 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 of the first reflecting member (5) is constantly 20 maintained as a favorable reflecting
surface. [0018]In addition, i , specific configuration, a cleaning toolthat 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  mc! unted on the one car door (2)rther toward the side of the 0th(8. r car door. (3)
tln Ii In. thb ligb -ebitaing/liqbt-VI ft 01 unit (4). According to the specific con fic rasince the 5 surface of
the second. reing aephis cleaned by the cleaning tool (701) every time both. car doors (2) and (3)
close from an almost-fully closedstate to a fully closed. state, the surface of the second ref Jec1tIng
mnemoer (6) is constantly maintained as a favorable reflecting surface. 
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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). 

 According to the specific configuration, since the 

surface of the second reflecting member (6) is cleaned by the 5 

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. 

[0019] Furthermore, in a specific configuration, a foreign 10 

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). 15 

 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 

(3a) of the car door (3) and the surface of the threshold (82), 20 

a string-like foreign object can be reliably detected during 

closing of both car doors (2) and (3). 

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

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

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 a lower 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).
[00201Mpreover, anaspecafcc configuration, a foreign obiect pushing mpmhpr (90) which fills up a gap
formed between  10 a lower end of one end face in a closHna dire ionof the one car doorand the
surrace of t.h.e t ceshold (82) and which prat o t Further toward. the side of the other car door (3) t.han
t.h.e gap is mounted at a. lower end portion o ft the one 
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a lower end of the end face in a closing direction (2a) of the 

one car door (2) and the surface of the threshold (82) and 

which protrudes further toward the side of the other car door 

(3) than the gap is mounted at a lower end portion of the one 

car door (2). 5 

 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 

door (2) and the surface of the threshold (82) and the foreign 10 

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 

can be reliably detected. 15 

[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 

(27) forms a slope (28) which has a predetermined inclination 20 

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 

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 -ltke 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 shoe frame (27) that moves relative to the cah door, and a lower end face of the safety shoe
frame 20(27) forms a slope (23) 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 co
ffiquhation, even. If a string-like foreign oblect slips under the lower end face of  11 the safety shoe
frame (27) during closing of both car doors (2) and (3), by belling the foreign obit:,umwetd, the oreiom 
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the safety shoe frame (27) during closing of both car doors 

(2) and (3), by pulling the foreign object upward, the foreign 

object is guided by the slope (28) of the safety shoe frame 

(27) and can readily extricate itself from underneath the 

safety shoe frame (27). 5 

[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 

includes detecting means that switches from OFF to ON at a 10 

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, wherein 

 the second reflecting member (6) is arranged so as to 

reflect an optical beam outputted from the light-15 

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 

unit (4) during closing of both car doors (2) and (3) from the 20 

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 

object i guided by the slopeof the safety. -hoe frau (27) anb candilly exurIL rate itself from underneath
the 5safety. shoe frau [00Furthermite, in a spocific configu tior both car. doors (2) and (3) close from a
fully open state toa fully closed state vie a fIrst almeHt-futly 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 closing of both car doors (2) and (3) from the first almost -fut :y closed state to the second
almost-fully closed state and to hardly reflect an opticat beam outputted from the
light-emitting/light-teceiving 20 unit (4) during closing of both car doors (2) and (2) from the second
almost-fully closed state to the fut v closed state.        A control unit (100) determines that an
abnormality has occurred at the ljght -emittirg/bght -receiving uuit (4) when a foreign oblect detection
signal is not generated after the  12 detecting- means is swlLtched. [00231According to the spe. c.ific
configuration,when both. 
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detecting means is switched on. 

[0023] According to the specific configuration, when both 

car doors (2) and (3) close to the first almost-fully closed 

state, an optical beam outputted from the light-

emitting/light-receiving unit (4) is reflected by a reflecting 5 

portion (601) of 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 

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

fully closed state, an optical beam outputted from the light-10 

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 

means is switched on at the predetermined point in time.  When 15 

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 

return to the light-emitting/light-receiving unit (4) with an 20 

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 

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 refltctinq
memberand reit.= iqiiht-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 a1most- 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
predetermined point in timb. 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 ight-recbiving unit (4) is
hardly reflected by the second reflecting member (6) and does not 20 return to the liqht -emdtting/ljght
-receiving unit (4) with an amount of light equal to or exceeding a. cbrtadn level, a foreign oblect
dbtection signal is generated. At this point, the detecting means is still turned on. Therefore, as long as
the light-emittjng Mght-receiving unit (4) is operating 13 normally, in a fully closed state, the detecting
means switcaca on and, at rhe sameifiLereitL2 ob-jecr detection signal i gene-line [CO al]dowever, it
some finn of abnormalit .h.as occurrecat 5,_,Q...1:- - MI. _ t L. i 1,1]t -receiving unitL.n a fully closed
state, the deticting means is E itcned on but a. foreign object. detection sramal. is not generaqe(L.
Consequently, it can be Hel crcmHp_had some kJ?of ahnormaiitv has occurred at the
light-emitting/light-receiving unit (4) when a foreign. object 
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normally, in a fully closed state, the detecting means 

switches on and, at the same time, a foreign object detection 

signal is generated. 

[0024] However, if 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 is not generated after the detecting means is 10 

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 

frame (12) to open/close an entrance, wherein a light-15 

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 is to abut the doorstop frame (12) 

from a position separated by a predetermined distance from the 20 

end face in a closing direction (23a) toward the side of the 

doorstop frame (12), a first reflecting member (5) is disposed 

facing upward at a lower end position of the straight line, 

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

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 (23a1 towaxd the side of the doorstop frame, a first reflecting
member (5) is disposed facing upward at a. lower end position of the straight line and the light
-enitting/light -receiving unit (4) is capable of  14 outputrono an optical. beam and oerecrn.no an
incident. optical. beam. [0026]A housing space (30) 'pea houses thef- ebagting/  ght-reae I rang unit.
(4)  n a. state where the - 5 door (23) is ciosed is forbba on the doorstop frame (12), a second
reflectinq memberlisbbsed racing upwa.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 the back of the 10housing space (30). [0027]The light-emitting, ight -receiving ubit 4
generates a foreign object detection signal when detection of an opticea beam is interrupted duaIng
closing of the car door (23). 
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outputting an optical beam and detecting an incident optical 

beam.

[0026] A housing space (30) that houses the light-

emitting/light-receiving unit (4) in a state where the car 

door (23) is closed is formed on the doorstop frame (12), a 5 

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) is to abut, toward the back of the 

housing space (30). 10 

[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).

 As a result, the presence of a foreign object is 15 

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 

entrance of the elevator car, during a movement of the car 20 

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 

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 car, 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-emittinq/ligbt recei-ddnii (4) penetrate:- housina space (30),
and after the ligbgg.ITh, - rbAH)Fiving unitm penetrates into the housing space (30), an opticaa beam
outputted from the ligi)-em tjr- Ligdo receHving 5unit (4) is re f2Lectec3 by the secondL IHng member)
and enters the light -emiH d/light -rec-iving unit (4). Consequdetection of an optical beam by t.tie."
emdtting/flght, -rece ing unit, (4)  5 not Intelpt1,1H- trig       closing of the car doorand a foreign object
detection 10 signal is not generated. 
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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 

unit (4) is reflected by the second reflecting member (6) and 5 

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 

signal is not generated. 10 

[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), 

detection of the optical beam by the light-emitting/light-15 

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 

doorstop frame (12), since an optical beam detection operation 20 

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 

[00291In contrast, when a string likp foreign object is present across the entrance, since an optical
beam outputted from the 1Hght-emdttHngi1Hght-recei 1-g unit (4) is blocked by the foreign object
during closing of the car door (23), 15 detection of the optical 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 the foreign object until the car door (23) reaches a fully closed state, the presence 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 reLlectitd ireinoer (5) duiing closing of the car door (23) from an aion tmfully- 5closed. state to t
fully closed. state is mounted on the doorstop frame (12).        According- to the speclL.flc. con ndurati
e since the surface of the first. reflect)cleaned by the cleaning tool (70) every time the car door (23)
closes from an 10almost---fully closed, state to a fully closed, state, the surface of the first reflecting
memberis constantly maintained as a favorable reflecting surface. 
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the foreign object can be detected. 

[0030] In a specific configuration, 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 is mounted on the 5 

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 

almost-fully closed state to a fully closed state, the surface 10 

of the first reflecting member (5) is 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 

member (6) during closing of the car door (23) from an almost-15 

fully closed state to a fully closed state is 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 

surface of the second reflecting member (6) is cleaned by the 20 

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. 

[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 ion, a foreign olhj eat pus.h.ang member (90) wlnich 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 p"c,t further toward the side of the doorstop frame. (12) then the (map is feunged at a lower
end. portion of the car door. According to tspegific confic (ta, Min 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. (32) and. the foreign object ls pushed further forward than the gap during closing of the car
door (23), an optical beam is invariably 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, i.n a
specific configuration, the car. 
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[0032] Moreover, in a specific configuration, a foreign 

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

a lower end of the end face in a closing direction (23a) of 

the car door (23) and a surface of a threshold (86) and which 

protrudes further toward the side of the doorstop frame (12) 5 

than the gap is 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 

string-like foreign object into the gap formed between the 10 

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 is pushed further forward than the gap during 

closing of the car door (23), an optical beam is invariably 

blocked by the foreign object during closing of the car door 15 

(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 

relative to the car door (23), and a lower end face of the 20 

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 

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 and which 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 cIll
Up wardreign, object cAmided Ihy the s.rooe (28) of toefetv -bee fremm () and ( 5readily extribatb
IL.tseLIfI from underneath the sebeshoe fram (29). [0034]Furthermore, in. a specific confiq:orat.ion,
the car door (23) closes to aclosed itid e from a. firstso- fully closed state via a. second admest-fully
closed state and 10 includes detecting means that switches from OFF to ON at a predetermined point
in time duming closing of the car door (23) from the first almost-fully closed state to the second almost
fudly closed state, wherein the second. reflecting member (6) is arranged so as to 15 reflect an optical
beam outputted from the light- emitting ight-recbiving unit (4i during closing of the car door (23) from
the first almbst-dully closed state to the second almost-fully closed state and to hardly reflect an
opticed beam outputted from the light-emitting/light-deceiving 
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string-like foreign object slips under the lower end face of 

the safety shoe frame (29) during closing of the car door (23), 

by pulling the foreign object upward, the foreign object is 

guided by the slope (28) of the safety shoe frame (29) and can 

readily extricate itself from underneath the safety shoe frame 5 

(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 

includes detecting means that switches from OFF to ON at a 10 

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) is arranged so as to 

reflect an optical beam outputted from the light-15 

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 

unit (4) during closing of the car door (23) from the second 20 

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 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 object detection signal is not generated after the
detecting means is swi fclAb: [0035]AccordingondIgdtawhen 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 second almost fully closed state, an optical beam. outputted 10 from the
light-emitting/light-receiving unit (4) is refibcted by a reflecting portion (601) of the second reflecting
member (6) and. returns to the light emitt Jg/light -receiving unit (4) with ah arcbuht of light equal to or
exceeding a certain level and, at the same time, the dbtecting means is switched on at 15 the
predetermined point in tihb. When the car dbor further closes from the second almost-fully closed
position, since an optical beam outputted from the light-emitting/lightreceiving unit (E.) is not reflected
by the second. reflecting xbhher (6) and does not return to the light-emitting/light - 



 19

detecting means is switched on. 

[0035] According to the specific configuration, when the 

car door (23) closes to the first almost-fully closed state, 

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

receiving unit (4) is reflected by the second reflecting 5 

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 

from the light-emitting/light-receiving unit (4) is reflected 10 

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 

the predetermined point in time.  When the car door (23) 15 

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-

receiving unit (4) with an amount of light equal to or 20 

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 

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 means 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 O!ccurreci at the 1 H-ht-emLttAngrnght-cer:e hng unit_ (4 when a fore:rgn onieJP detection signal
is npt generated after the detecting Means is 10 switched 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/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 -emltt',ng, .ight
-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 
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state, the detecting means switches on and, at the same time, 

a foreign object detection signal is generated. 

[0036] However, if some kind of abnormality has occurred at 

the light-emitting/light-receiving unit (4), in a fully closed 

state, the detecting means is switched on but a foreign object 5 

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 is not generated after the detecting means is 

switched on. 10 

[0037] A third elevator safety device according to the 

present invention includes a pair of car 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, 15 

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 

position where the pair of car doors (2) and (3) abut each 20 

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) 

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. op Jal5nterrehted dur bj closing of Ihoth car doors
(2) an(3). As a result, the presence of a toreihn op 5recodnized and a closing operanlLon of both car
dears (2) and. (3) is a1i fed_ [0039]specx ic coniigmr ion, a pair or depressed portionh (2b) and (3b) or
a c!air 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.11y
closed state of the pair of car doorsand 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 (2(4) and (30). [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 
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generates a foreign object detection signal when detection of 

an optical beam is interrupted during closing of both car 

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 5 

(3) is 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 

end faces in a closing direction (2a) and (3a) of the pair of 10 

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 

depressed portions (2b) and (3b) or the pair of notched 15 

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 

doors (2) and (3) from an almost-fully closed state to a fully 20 

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). 

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        Cocsec)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 the 10 light-emitting/light- receiving unit (44 is interrupted and, as a result, a foreign object
detection signal is generated. [0042]In addition, since the light -emitting/light - reces iog unit (4) is
disposed on the frame (81), the influence of a vibration, an impact made on the elevator car, 15 or the
like caused duming opening or closing of the cam doors (2) and. ue 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 oblect detection accuracy can be 20
enhanced. In a similar mauner, since the reflecting member 
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 Consequently, detection of an optical beam by the light-

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

closing of both car doors (2) and (3) and a foreign object 

detection signal is not generated. 

[0041] In contrast, if a string-like foreign object is 5 

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 

light-emitting/light-receiving unit (4) is interrupted and, as 10 

a result, a foreign object detection signal is generated. 

[0042] In addition, since the light-emitting/light-

receiving unit (4) is disposed on the frame (81), the 

influence of a vibration, an impact made on the elevator car, 

or the like caused during opening or closing of the car doors 15 

(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 

enhanced.  In a similar manner, since the reflecting member 20 

(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.

(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 Lqmration the rbig member  (50) is disposj the threshold (82) and a. through-hole (821) fft pugh
wthch the .pticel. beam passes is !armed 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, vanda1 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 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 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 toolagainst the spring bias during
closing or opening of the car door (3). According to the specific configuration, during closing 20 of the
ca door, dme to the pressing unit (32) pressing the cleaning tool (71) in a. closing direction against the
spring bias, the cleaning tool (71) moves in a closing 
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[0043] In a specific configuration, 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). 

 According to the specific configuration, since the 5 

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. 

[0044] Furthermore, in a specific configuration, a cleaning 10 

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 surface of the reflecting 

member (50) and which is spring-biased in an opening direction 15 

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 

of the car door (3), due to the pressing unit (32) pressing 20 

the cleaning tool (71) in a closing direction against the 

spring bias, the cleaning tool (71) moves in a closing 

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

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

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
preeeLnq 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 of the reflecting member (50) is cleabed by the clearAng tool (71) every time both car
doors (2) and. (3) open/chose, the surface of the reflecting 15 memberis conptabtly maintained as a
favorable reflecting surface. [00451A fourth elevator safety device abcprding to the present invention
includes a pair of car doorsand (3) 
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cleaning tool (71) moves in an opening direction due to the 

spring bias and once again cleans the surface of the 

reflecting member (50). 

 Alternatively, during opening of the car door (3), due to 

the pressing unit (32) pressing the cleaning tool (71) in a 5 

closing direction against the spring bias, the cleaning tool 

(71) moves in a closing direction and cleans the surface of 

the reflecting member (50).  On the other hand, during closing 

of the car door (3), the cleaning tool (71) moves in a closing 

direction due to the spring bias and once again cleans the 10 

surface of the reflecting member (50). 

 Therefore, since the surface of the reflecting member 

(50) is cleaned by the cleaning tool (71) every time both car 

doors (2) and (3) open/close, the surface of the reflecting 

member (50) is constantly maintained as a favorable reflecting 15 

surface.

[0045] A fourth elevator safety device according to the 

present invention includes a pair of car doors (2) and (3) 

that move in a direction approaching/separating from each 

other to open/close an entrance, and a frame (81) disposed 20 

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 

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 a straight line vertically extending from an abutting
position where the pair of car doors (2) and) abut  25 each ot8er in a f-oIly doddmte" a refl- Lieg
mexecer ) 1) Is dispoaed facing ut8ward at d lower end position of an end face in a c 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-emditting/ ght-recei1g 1 iit generates a. fore 4n object. mete:id:Hon signal when detect :on of
opticaM beard is interrupted during closing of both car 10doors (2) and. (3).        As a resuMt, the
presence of a. foreign object is recognized. and a closing operation of both car doorsand (3) is
aborted. [0047]Moreover, in a specific configuration, the 15 reflecting member (50) is held inside a.
groove (83) of a thresholdin which the one car door (3) fits so as to he slidable, so as to be movable
along the groove (83). 
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each other in a fully closed state, a reflecting member (50) 

is disposed facing upward at a lower end position of an end 

face in a closing direction (3a) of one car door (3) that is 

to abut the other car door (2), and the light-emitting/light-

receiving unit (4) is capable of outputting an optical beam 5 

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 

doors (2) and (3). 10 

 As a result, the presence of a foreign object is 

recognized and a closing operation of both car doors (2) and 

(3) is aborted. 

[0047] Moreover, in a specific configuration, the 

reflecting member (50) is held inside a groove (83) of a 15 

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 

along the straight line are formed on end faces in a closing 20 

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) 

[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 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  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: -rom t A light-emittingght-recei 'chg. ItoDLk bin!Ilke.c1 by ihe foreign object when botn car
doors (2) and (3) rea.chafuliy closed state, detection of the optical beam by the light 10 emitting ight
-receiving unit (4) is interrupted and, as a result, a foreign object detection signal is generated_
[0050]In addition, since the light effattiug/light- receg iog unit (4) is disposed on the frame (81), the
influence of a vibration, an impact made on the elevator car, 15 or the like caused duming opening or
closing of the cam doors (2) and. At or, more specifically, a variance in an amount of light received of
an incident opticat 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 enhanced. 
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through which an optical beam passes is formed by the pair of 

depressed portions (2b) and (3b) or the pair of notched 

portions (2c) and (3c). 

[0049] According to the fourth elevator safety device 

described above, if a string-like foreign object is present 5 

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 light-

emitting/light-receiving unit (4) is interrupted and, as a 10 

result, a foreign object detection signal is generated. 

[0050] In addition, since the light-emitting/light-

receiving unit (4) is disposed on the frame (81), the 

influence of a vibration, an impact made on the elevator car, 

or the like caused during opening or closing of the car doors 15 

(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 

enhanced.20 

[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). 

[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 conflLouratlLon, 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/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 -redetermined
distahce 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) is disposed facing upwaxd at a lower end position of the straight line,
and the lig, emitting/light-receiving unit (4) 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 a state where the c door (23) is closed is formed on the cax door (23), and a. second
reflecting member (62) is disposed facing upward at a bottom portion of the housing spate (30) and
extends from the same position as the end face in a closing direction (zdaof 
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 According to the specific configuration, since the 

surface of the reflecting member (50) is cleaned by the 

cleaning tool (77) every time both car doors (2) and (3) close, 

the surface of the reflecting member (50) is constantly 

maintained as a favorable reflecting surface. 5 

[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-

emitting/light-receiving unit (4) is disposed facing downward 10 

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), 

a first reflecting member (61) is disposed facing upward at a 15 

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-

emitting/light-receiving unit (4) in a state where the car 20 

door (23) is closed is formed on the car door (23), and a 

second reflecting member (62) is disposed facing upward at a 

bottom portion of the housing space (30) and extends from the 

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

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 the car 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 car door (23) from a fully open state to a fully closed state, ab optical beam
outputted. from the light-emitting/light-receiving unit (4) is reflected by the first reflecting member (61)
and 
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the car door (23), which is to abut the doorstop frame (84), 

toward the back of the housing space (30). 

[0054] 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 5 

(23).

 As a result, the presence of a foreign object is 

recognized and a closing operation of the car door (23) is 

aborted.

[0055] Moreover, in a specific configuration, the first 10 

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 

described above, when a foreign object is absent from the 15 

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 

enters the light-emitting/light-receiving unit (4) until the 20 

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 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, lght - receiving unitpenetrates into
the housing space (30), an optical beam outputted. from 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 light mdmittjncjilight -receiving unit (4) is biockbd by 10 the foreign object during closing of the
car door (23), detection of the optical beam by the light -ehdtting4light - receiving unit 4 is interrupted
and, as a result, a foreign object detection signal is generated_ [0058]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 the elevator car, or the like caused during opening or closing of the car door (23) car, more
specifically, a variance in an amount of tight received of an incident opticd beam, a. displacement of an
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unit (4) is reflected by the second reflecting member (62) 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 5 

signal is 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 

the foreign object during closing of the car door (23), 10 

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. 

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

receiving unit (4) is disposed on the doorstop frame (84), the 15 

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 

irradiation position of an optical beam, or the like can be 20 

avoided.  As a result, foreign object detection accuracy can be 

enhanced.  In 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 

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 frame 84), 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: IeMber ( 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
I. ncf length from the end !ace (84d) that is shorter than the predetermined distance, and positioned on
the 10 side of the safety shoe frame (29) with respect to the position of the strajght ljne and overlaps
the safety shoe frame (29) during closing of the car door (23).        According to the specific co
figuration, when a string - like foreign object is present across the entrance, the 15 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 cl sing
direction. Therefore, the foreign object is pushed by a. tip of the protruding member 20(94) toward the
side of the end. face in a closing direction (23a) of the car door (23). As a result, an optical, beam
outputted from the light -einjttjng, light-receiving unit (4) is to he blocked by the foreign object. [0060]In
mddition, in a specific configuration, a foreign 



 30

made on the elevator car, or the like caused during opening or 

closing of the car door (23) can be avoided. 

[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 5 

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 10 

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) 15 

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 20 

(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 

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 thwn 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 the first reflecting member (61) is cleaned by the cleaning tool (78) every time the cab door
(23) closes, the surface of the first reflecting member (61) is constantly maintained as a. favorable
reflecting surfate. 
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object pushing member (93) that protrudes further toward the 

side of the 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). 

 According to the specific configuration, since a foreign 5 

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 

reliably detected. 10 

[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) is mounted on the car 

door (23). 

 According to the specific configuration, since the 15 

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. 

[0062] Moreover, in a specific configuration, a cleaning 20 

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 

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 second reflecting 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 lb cleaning tool (][..very time the, door3) closes the 5surface of the second reinot
member (6.!:.) 11.5 const ntly maintained as a favorable 24E0 LecgHng surface_ [00 3]Fur hermere, in
a specific con gur) ion, the safety device Is arrahqed such that the car door (23)ses from a fully open
state to a fully closed state via a first atmest - 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 atmest -fully closed state to the second
almost -fully closed state, wherein 15the second reflecting member (62) reflects an optical beam
outputted from the light -emitting4light -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
bea.m outputted from the light - 20 emitting ight -receiving unit (4) durl.ng closing of the car 
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the car door (23). 

 According to the specific configuration, since the 

surface of the second reflecting member (62) is cleaned by the 

cleaning tool (79) every time the car door (23) closes, the 

surface of the second reflecting member (62) is constantly 5 

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-

fully closed state and a second almost-fully closed state, the 10 

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 

 the second reflecting member (62) reflects an optical 15 

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-

emitting/light-receiving unit (4) during closing of the car 20 

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 

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- l. is not generated. amer che detmrving means Isitched on [AO
[1According 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 light ehitting/lfght-receiving 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 exceeding a certain 15 level and, at the same time, the detecting means is 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 -exdtting/light receiving unit (4) is not
reflected by the second reflecting 
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foreign object detection signal is not generated after the 

detecting means is switched on. 

[0064] According to the specific configuration, when the 

car door (23) closes to the first almost-fully closed state, 

an optical beam outputted from the light-emitting/light-5 

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) 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 (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 

level and, at the same time, the detecting means is switched 15 

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 

member (62) 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-

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 Tong as 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. _ t L.: 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
ahnoIcTiLIrv has ocguvied 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 cax door (23) that moves in a
direction approaching/separating from a dporstop 15 tramp (81) to open/close an entrance, wherein a
light - emitting/light -recpiving unit (4.) is disposed facing downward. at an upper end position of a
straight line vertically extending from an abutting position, which the car dpor abuts in a fully closed
state, of the doorstop frame (84), a. 20 reflecting mpmPpr (61) is disposed, on the dporstop frame (84)
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receiving unit (4) is operating normally, in a fully closed 

state, the detecting means switches on and, at the same time, 

a foreign object detection signal is generated. 

[0065] However, if 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 is not generated after the detecting means is 10 

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 

frame (84) to open/close an entrance, wherein a light-15 

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 in a fully closed state, of the doorstop frame (84), a 

reflecting member (61) is disposed on the doorstop frame (84) 20 

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.

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 notahed 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) that is to    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[0068]The light-emitting/light receiving unit (4) generates a foreign object detection signal
when detection of an opticai beam is interrupted during ciosing of the car door           As a. result, the
presence of a foreign object is 15 recognized and a closing operation of the car door aborted_
[0069]Mereover, ma specific configuration, the reflecting member (61) is held inside a grooveof a
thresheld (86)which the car door (23) fits so ae to be 20 slidable. 
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[0067] A pair of depressed portions (84b) and (23b) or a 

pair of notched portions (84c) and (23c) extending 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 5 

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). 

[0068] The light-emitting/light-receiving unit (4) 10 

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 is 

recognized and a closing operation of the car door (23) is 15 

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 

slidable.20 

[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 

door (23) from a fully open state to a fully closed state, an 

[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 I I --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 blocked by the foreign ob4ect when the car door (23) reahhes a. fu.11y closed state,
detection of the optical beam by the light - emitting/light -rece]ilhg unit (4) is Interrupted and, as a
result, a foreign object detection signal. is generated. 15[0072]In addition, since the light-pp4ttino/light-
recpiving unit 4 is disposed on the doorstop frame (84) the influence of a vibration, au impaht made on
the elevator car, or the like caused during opening or closing of the car door or, more specifically, a
variance in an amount of light 
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optical beam outputted from the light-emitting/light-receiving 

unit (4) is reflected by the reflecting member (61) 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 5 

car door (23) and a foreign object detection signal is not 

generated.

[0071] In contrast, if 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 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 is generated. 

[0072] In addition, since the light-emitting/light-15 

receiving unit (4) is disposed on the doorstop frame (84), the 

influence of a vibration, an impact made on the elevator car, 

or the like caused during 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.  In a similar manner, since the reflecting member 

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

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 time the car door (23) closes, the suifabe 10 of the reflecting member (61) is constantly
maintained as a favorable reflecting surface. [0074Ins, specific configuration of the third. to sixth
elevator safety devices described above, output of an optical beam by the light-emitting ight -receiving
unit (4) is 15 executed during closing of the car door from an aimost---fu.iiy closed state to a fully
closed state.        According to the specific configuiation, by outputting an optical beam from an aibb
I-fully closed state, a person can be prevented from peeking into the lidht-ehtting/light- 20 receiving
unit (42) during output of the optical beam. 
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(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 can be avoided. 

[0073] In a specific configuration, a cleaning tool that 

cleans a surface of the reflecting member (61) during closing 5 

of the car door (23) is 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 

of the reflecting member (61) is constantly maintained as a 10 

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 

executed during closing of the car door from an almost-fully 15 

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-

receiving unit (4) during output of the optical beam. 20 

[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 

[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 at a lower emd po!rt.ion of the car door. According
to t c specific confic ,a)n, since the to reign object penetration preventing members (91) and. (92)
prevent penetration of a 3-I. 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 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 signat is
generated dining 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 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 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. 
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are mounted at a lower end portion of the car door. 

 According to the specific configuration, since the 

foreign object penetration preventing members (91) and (92) 

prevent penetration of a string-like foreign object into the 

gap formed between the lower end of the end face in a closing 5 

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 

sixth elevator safety devices, the safety device includes 10 

reverse door opening means, forced door closing means, and 

announcing means.  When a foreign object detection signal is 

generated during closing of the car door, the reverse door 

opening means executes a reverse door opening operation for 

reversing the operation and opening the car door.  The forced 15 

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 is generated or not.  The 

announcing means announces execution of the forced door 20 

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. 

39 [00 ]When, after a door clo ng operation c 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 5reign object t ing p_esent 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 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 Punning 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 anneunping means ahnounces a start of a. run of the elevator car before the run of
the elevator car is started. by the 40 eie [tor car controlliNg means. ADVANTAGE(S) 05 'I ]-{}T
INVHITELON [00 79]A safety device for an elevator according 4 the Ph ent invention. is caphOle of
constantly reci ably detectH 
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[0077] When, after a door closing operation of a car door 

starts, the door closing operation is not completed, it is 

likely that the door closing operation of the car door cannot 

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

foreign object being present across the entrance.  In 5 

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 in this manner, according 

to the specific configuration described above, since the 10 

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.

[0078] In a further specific configuration, the safety 15 

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 

forced door closing means.  When a foreign object detection 20 

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 is started by the 

5a sO rinc-ILike foreLcn object regardless ofposition Tnereof with a simple config ra ion 5 t. mereay
involves diBposinq a light emirtingC] m,t_r'nceIvir.g -nit a.nc3. a reIP ecclLna- nomber, and PrInr]t
having to make a signfficaht 5odifh Ilan. to a conventional 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 first reflecting menber in the elevator; Figure 5 9 a perspective view illustrating a. mounted 5
state of a second reflecting member in the elevator; Figure 6 is a perspective view illustrating a.
mounted state of a foreign object penetration preventing menber in the  ete dhha; 
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elevator car controlling means. 

 ADVANTAGE(S) OF THE INVENTION 

[0079] A safety device for an elevator according to the 

present invention is capable of constantly reliably detecting 

a string-like foreign object regardless of a position thereof 5 

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. 

 BRIEF DESCRIPTION OF THE DRAWINGS 10 

[0080] Figure 1 is a front view illustrating a fully open 

state of a first elevator according to an embodiment of the 

present invention; 

 Figure 2 is a front view illustrating a fully closed 

state of the elevator; 15 

 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 

state of a first reflecting member in the elevator; 20 

 Figure 5 is a perspective view illustrating a mounted 

state of a second reflecting member in the elevator; 

 Figure 6 is a perspective view illustrating a mounted 

state of a foreign object penetration preventing member in the 

Figure 7 is a ;_rhpeutrveLliustratinoi amounred state of a cleaning tool in the elevator; Figure 8 is a
perspective view illustrat I 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 *11 iystate   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 member in the elevator; xacure 14 is a perspective view illustrating a mounted. 20 state of a
cleaning tool in the elevator; 
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elevator;

 Figure 7 is a perspective view illustrating a mounted 

state of a cleaning tool in the elevator; 

 Figure 8 is a perspective view illustrating a positional 

relationship between the first reflecting member and the 5 

cleaning tool in the elevator; 

 Figure 9 is a front view illustrating a fully open state 

of a second elevator according to an embodiment of the present 

invention;

 Figure 10 is a front view illustrating a fully closed 10 

state of the elevator; 

 Figure 11 is a perspective view illustrating a mounted 

state of a light-emitting/light-receiving unit in the 

elevator;

 Figure 12 is a perspective view illustrating a mounted 15 

state of a first reflecting member in the elevator; 

 Figure 13 is a perspective view illustrating a mounted 

state of a second reflecting member in the elevator; 

 Figure 14 is a perspective view illustrating a mounted 

state of a cleaning tool in the elevator; 20 

 Figure 15 is a horizontal cross-sectional view 

illustrating an arrangement example of an optical beam when 

overtravel occurs; 

 Figure 16 is a horizontal cross-sectional view 

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 0ptIL. !:IIai -oar when overt.ravei does not occia,         Figsfte 17 is a front
view illustrating a fuJiy open state according to an embodiment. that r!erforms 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. gate switch 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 according to the embodiment and a diagram that is a partiat enlargement of the front
view;         Figure 21 is a flow chart illustrating a control procedure of a control unit according to the
embodiment; Figure 22 is a series of horizontal cross-sectional views 
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illustrating an arrangement example of an optical beam when 

overtravel does not occur; 

 Figure 17 is a front view illustrating a fully open state 

according to an embodiment that performs failure detection of 

a light-emitting/light-receiving unit and a diagram that is a 5 

partial enlargement of the front view; 

 Figure 18 is a front view illustrating a first almost-

fully closed state according to the embodiment and a diagram 

that is a partial enlargement of the front view; 

 Figure 19 is a front view illustrating a state at a point 10 

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

embodiment and a diagram that is a partial enlargement of the 

front view; 

 Figure 20 is a front view illustrating a second almost-

fully closed state according to the embodiment and a diagram 15 

that is a partial enlargement of the front view; 

 Figure 21 is a flow chart illustrating a control 

procedure of a control unit according to the embodiment; 

 Figure 22 is a series of horizontal cross-sectional views 

illustrating a first half of an example of a string detection 20 

operation;

 Figure 23 is a series of horizontal cross-sectional views 

illustrating a second half of the example of a string 

detection operation; 

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-seCElLonal 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 5illustratHr4 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 a string detection operation;        6Hgure 28 is a series of horizontal cross-sectional views
illustrating a first half of another example of a string 1.5detection. operation;        Ftguxe 29 is a series
of horizontai 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 illustrating a first half of
yet another example of a string detection. operation; 
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 Figure 24 is a series of horizontal cross-sectional views 

illustrating a first half of another example of a string 

detection operation; 

 Figure 25 is a series of horizontal cross-sectional views 

illustrating a second half of the example of a string 5 

detection operation; 

 Figure 26 is a series of horizontal cross-sectional views 

illustrating a first half of another example of a string 

detection operation; 

 Figure 27 is a series of horizontal cross-sectional views 10 

illustrating a second half of the example of a string 

detection operation; 

 Figure 28 is a series of horizontal cross-sectional views 

illustrating a first half of another example of a string 

detection operation; 15 

 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 

illustrating a first half of yet another example of a string 20 

detection operation; 

 Figure 31 is 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 a. verticals- ,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 structure; Figuxe 39 is a perspective view illustrating a mounted state of a cleaming tool that
is to clean a second reflecting member; 
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 Figure 32 is a front view illustrating an example of an 

improved structure of an elevator according to the present 

invention;

 Figure 33 is a vertical cross-sectional view of the 

example;5 

 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; 

 Figure 36 is a front view illustrating another example of 10 

an improved structure; 

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

example;

 Figure 38 is a horizontal cross-sectional view 

illustrating yet another example of an improved structure; 15 

 Figure 39 is a perspective view illustrating a mounted 

state of a cleaning tool that is to clean a second reflecting 

member;

 Figure 40 is a diagram for describing a configuration 

example for preventing damage to a first reflecting member; 20 

 Figure 41 is a diagram for describing another 

configuration example for preventing damage to the first 

reflecting member; 

 Figure 42 is a perspective view for describing yet 

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 a perspective 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 front view illustrating a mounted state of a light memitting4ljght -receiving unit in the
elevator; 
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another configuration example for preventing damage to the 

first reflecting member; 

 Figure 43 is a front view illustrating a fully open state 

of a third elevator according to an embodiment of the present 

invention;5 

 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 

elevator;10 

 Figure 46 is a front view illustrating a mounted state of 

a light-emitting/light-receiving unit in the elevator; 

 Figure 47 is a perspective view of a mounted state of a 

reflecting member and a cleaning mechanism in the elevator as 

seen from above; 15 

 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 

seen from below; 20 

 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 

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 the 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 closing crecnion or both car doors in the elevator. 5Figure 53 Hs a front view iltustrating a
noun ned. state    f ore ign -eject n.enetrat ILon preventing member in the eievator        Figure 54 is an
enlarged view- of the foreiqm olhject penbtration preventing member; 
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both car doors in the elevator; 

 Figure 52 is a horizontal cross-sectional view 

illustrating other shapes of end faces in a closing direction 

of both car doors in the elevator; 

 Figure 53 is a front view illustrating a mounted state of 5 

a foreign object penetration preventing member in the 

elevator;

 Figure 54 is an enlarged view of the foreign object 

penetration preventing member; 

 Figure 55 is a perspective view of a mounted state of the 10 

foreign object penetration 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; 

 Figure 57 is a horizontal cross-sectional view 15 

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 

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

invention;

 Figure 60 is a front view illustrating a fully closed 

state of the elevator; 

 Figure 61 is a perspective view illustrating a mounted 

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 57 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  47 state of a reflecting member in the eae dmm-c; Figurea. front. vi T illtratinq ETnc)urtted
state of theeating Irneruher ard (t cleanLng toolthe elevator Figure 63 is a. vertical cross-sectional view
illustrating 5 a mouncecl. state at the cleaning tool in the elevator; 
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state of a reflecting member in the elevator; 

 Figure 62 is a front view illustrating a mounted state of 

the reflecting member and a cleaning tool in the elevator; 

 Figure 63 is a vertical cross-sectional view illustrating 

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

 Figure 64 is a perspective view illustrating a positional 

relationship between the reflecting member and the cleaning 

tool in a fully closed state; 

 Figure 65 is a front view illustrating a fully open state 

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

invention;

 Figure 66 is a front view illustrating a fully closed 

state of the elevator; 

 Figure 67 is a perspective view illustrating a mounted 

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

elevator;

 Figure 68 is a perspective view illustrating a mounted 

state of a first reflecting member in the elevator; 

 Figure 69 is a front view illustrating a mounted state of 

the first reflecting member in the elevator; 20 

 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; 

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 embodiment 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;        Figure 68 is a
perspective view illustrating a mounted state of a first reflecting member in the elevator;             Figure
69 is a front view illustrating a mounted state of 20 the first 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;  48        Fig ,e 72is a perspective view illustrating a positionai relationshipt cd. the iirsi
reflecting member and the cleaning toot in a fully closed state; Figure 73 is a. series of horizocrai
cross-sectional views 5illustratind an 6/iample of a siting detection operation; Fidore 74 is a. series of
h.orizoota3 cross-sectional views strating another example of a strdna detection operation; Figurea
perspective view iLciust.rat.iLng an example 
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 Figure 72 is a perspective view illustrating a positional 

relationship between the first reflecting member and the 

cleaning tool in a fully closed state; 

 Figure 73 is a series of horizontal cross-sectional views 

illustrating an example of a string detection operation; 5 

 Figure 74 is 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; 

 Figure 76 is a front view of the example; 10 

 Figure 77 is 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 

illustrating another example of an improved structure of the 15 

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 

the elevator and a string detection operation of the elevator 20 

of the other example; 

 Figure 80 is a front view illustrating a fully open state 

according to an embodiment that performs failure detection of 

a light-emitting/light-receiving unit; 

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-sectional 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 detection of a light -eddtting/light -receiving unit;  49 :rgure 6115 a perspective view
illustrating a -fully closed stare Tgording to the embodiment; Figure 62 is A perspective vaew
illustrating a state an      point. in. t line where a gate switoi.t Is turn.on according to 5 the embodiment;
Fiddre 83 is a. perspective view illust.rat.inci a second almost-folly !nloBed snate [According no the
embodiment; Thiture 84 is a. horizontal cro -sectio illustrating an example of a substantial par- of a
sixth 
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 Figure 81 is a perspective view illustrating a first 

almost-fully closed state according to the embodiment; 

 Figure 82 is a perspective view illustrating a state at a 

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

the embodiment; 5 

 Figure 83 is 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 

elevator according to an embodiment of the present invention; 10 

 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 

illustrating an example of a string detection operation; and 15 

 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 

will be described in detail with reference to the drawings. 20 

 First Embodiment 

 As illustrated in Figures 1 and 2, a first elevator 

according to an embodiment of the present invention is a 

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

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 elevator including a paix t left and 10Ht  50 car doors (2) and (3) that open/close an
entrance of an elt5varch) car, wherein a. rail (1) is fixed to i frame (102) above the entrance, and both
car doors (2) and (3) are respectivelypendpd from the railGoers (21) and 5(31) ant paidec p is to
reciprocate in a horizont, 1 direction by (mlhoes (22) and (32) which are protrucHnoiy provihed at to e
rend port nunsthe doors and which are fit into thteshold (82) so as to be sliced e. 
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car doors (2) and (3) that open/close an entrance of an 

elevator car, wherein a rail (1) is fixed to a frame (102) 

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 in a horizontal direction 5 

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 10 

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) is 

disposed facing vertically downward at an upper end position 

of a vertical line separated by a predetermined distance (for 15 

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) is disposed facing vertically upward at a lower end 

position of the vertical line. 20 

[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 is to detect an incident optical 

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 vertically 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 beam of laser light (hereinafter referred to as an optical beam) B and a light receiver that is
to detect an incident optical  51 0)e am B, andsuppor d by a sit) fi c to che end face Onziosjng
direction (2a) of the car door (2) as illustrated in Figprie 3. Moreover., tor eixamp!e, a men
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 mm. 
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beam B, and is supported by a stay (41) fixed to the end face 

in a closing direction (2a) of the car door (2) as illustrated 

in Figure 3. 

 Moreover, for example, a red semiconductor laser is used 

as the light emitter of the light-emitting/light-receiving 5 

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 

threshold.  In contrast, when the amount of light received by 10 

an incident optical beam falls under the predetermined 

threshold, a foreign object detection signal is outputted. 

[0084] As illustrated in Figure 4, the first reflecting 

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

shaped arm member (51) protrudingly provided on a lower end 15 

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 

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

 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 

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. I0
contrast, when the amount of light received by an incident 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
recdprocatable inside a groove (83) of the threshold (82) into which the 20 guide shoe of the car door
(2) fits. Moreover, tho arm member1) is supported by the left - side cam door (2) via a stay (52)
illustrated in dtgure 8. The stay (52) is mounted on the car door (2) such that a position in a door
opening Losing direction is adjustable, and the arm 52 meinriJunte on the stay (5/] such t3a position
front-Pack direction chill 15 perpendicular to the door. opening/closing dire( on is5usti [0085]As
illustrated in Figurea houE ng space (30) that is to house the Light -emj, ting/light -rccei.img unii in a
state where both car doors are close, is formed. on an upppr end partial- of the right-side car door (3),
and a second ref decting memner (6) is disposed facingically upward on 
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member (51) is mounted on the stay (52) such that a position 

in a front-back direction that is perpendicular to the door 

opening/closing direction is adjustable. 

[0085] As illustrated in Figure 5, a housing space (30) 

that is to house the light-emitting/light-receiving unit in a 5 

state where both car doors are closed is formed on an upper 

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

reflecting 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 10 

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 

from the light-emitting/light-receiving unit that penetrates 15 

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 right-

side car door (3) and a surface of the threshold (82) is 20 

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. 

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 door (3) toward the back of the houaIng 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 portion. of the car. door, 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 reciprocatabip. 53
[0087]Furthermore, a nracker(702) is ixe- to the lower end portion. 41 then. -side car door. (3) ar a.
position       gab= to the Face Lgn olhject penetration Hon prev-gLirg member (9) as illustrated in
Figure 7, and a cieaninof tool (70) 5consti, uted by a Ibrush is subpar-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, the cleanlng tool (70) cleans a surface of the first reflecting member (5) 
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[0087] Furthermore, a bracket (702) is fixed to the lower 

end portion of the right-side car door (3) at a position 

posterior to the foreign object penetration preventing member 

(9) as illustrated in Figure 7, and a cleaning tool (70) 

constituted by a brush is supported facing downward by the 5 

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) 

disposed on the left-side car door (2) (refer to Figure 8).  10 

Accordingly, the surface of the first reflecting member (5) is 

constantly maintained as a favorable reflecting surface. 

[0088] Moreover, the mounted states in which the light-

emitting/light-receiving unit (4) faces vertically downward 

and the first reflecting member (5) and the second reflecting 15 

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 

emitter and the light receiver, and the like), a variance in 20 

installation postures of the car doors, and the like. 

[0089] Figure 15 illustrates an arrangement example of the 

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

face in a closing direction at a fully open position of the 

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 44 faces 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 an arrangement example of the opticat beam 13 when there exists a setback 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 entrance coTamn (20) that farIliLs Li,: entiranise of the elbva ce car or, in other          an
overtrav1H The optHciai beam B is etxenged such that during stand-by in. a door-open. state
illustrated in 5ea), the optii 1. beam B i. 5positioned outsi4e oil width of the entrance, and wh.en the
doors are closea as strateiFic)rcre 15(b), the optical. beam B c. positioned insHde aaonhecaing an
end edge of the car door (2) and 
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car door (2) with respect to an end face of an entrance column 

(20) that forms the entrance of the elevator car or, in other 

words, an overtravel T.  The optical beam B is arranged such 

that during stand-by in a door-open state illustrated in 

Figure 15(a), the optical beam B is positioned outside of a 5 

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). 

[0090] In addition, Figure 16 illustrates an arrangement 10 

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 

the end edge of the car door (2) and the end edge of the 15 

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). 

[0091] In the first elevator described above, during 20 

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 

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) from a fully open state to an almost-fully closed state, the optical beam B outputted. from the
light -emittHngilight -receiving unit (4) enters abd reflected by the first reflecting member (5) and a
reflected  opt IL. ca1 -oar B returns to the light-emittingght receit unit (4) unless a. fore 41,1 object.
exILst.s in a. path of the opticeb beam A. Subsequently, during closing of both car doors (2) and 1
firum the almpsi -Mt 7y closed 5TI.atle TIC 4 foiiy ted stare, the li h -emittin / I ight-receivi ng un
mppnetrates into the housing space (30) fIormeCi art the right-side car door (3) and, as a result, the
obbasb beam. A outputt ' from the light - emittingilLght -recetving unit (4) enters amd is reflected by 10
the second. reflecting member (6) and the reflected optical beam. B returns to the light -emdtting/ljght
-receiving umit (4 [0092]In other words, during closing of both car doors 
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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 both car doors (2) and 

(3) from the almost-fully closed state to a fully closed state, 5 

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 

the second reflecting member (6) and the reflected optical 10 

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-

receiving unit (4) is reflected by the first reflecting member 15 

(5) or the second reflecting member (6) and returns to the 

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

object exists in a path of the optical beam B. 

[0093] The light-emitting/light-receiving unit (4) does not 

generate a foreign object detection signal if an optical beam 20 

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 

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 -emdtting/itght -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) from the fuLLy open state no the fuily closed st        In sonorast, when deteatiin or an
opnacal beam is ir errupyed, tte mght-emiving unit (4) 5 generanes a foreign object deteaLl.tlignal. and
outputs the same 110 the control nit. (11.09)In response thereto, the    n ol. init (100) reverses both car
aholoand (3) from a cI ing 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 b passes a
central portion of the entrance of the elevator car and. is stretched between the inside of the elevator
car and the landinp floor. During closing of both car doors (2) and. (3) from the 
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car doors (2) and (3) from the fully open state to the fully 

closed state. 

 In contrast, when detection of an optical beam is 

interrupted, the light-emitting/light-receiving unit (4) 

generates a foreign object detection signal and outputs the 5 

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 

when both car doors (2) and (3) close in a state where a 10 

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 

fully open state to the almost-fully closed state as 15 

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 illustrated in Figures 

23(a), 23(b), and 23(c), the optical beam B transverses the 20 

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 is generated. 

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

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_nc S is s11 ren theden the ineide of the elevat.or car and tte ianding floor while -a- 5 cc
nnacn Lai toe left-side car door (2) and the safety shoe frame (27).        During closing of both car
doors (2) an (3) from the fully 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 door closing operation progresses, the string S moves to a position where the string S
intersects the optical beam. B. Subsequently, during closing of both car doors (2) andfrom the almest
-fully closed. 
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when both car doors (2) and (3) close in an elevator where the 

safety shoe frame (27) is disposed on the left-side car door 

(2) and in a state where the string S is stretched between the 

inside of the elevator car and the landing floor while in 

contact with the left-side car door (2) and the safety shoe 5 

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 

string S is initially positioned between the optical beam B 10 

and the left-side car door (2), as the door closing operation 

progresses, the string S moves to a position where the string 

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 15 

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) is interrupted when the optical beam B transverses the 

string S, a foreign object detection signal is generated. 20 

[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 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 when 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 I flfh floor while in cop]:ftlith the left -sdoor f and the
safety shoe frame (27).            During closing of both car. doors (2) and (3) from the 5 fully open state
to the admpst -folly closed state as Clustrated HF Figures 26(a) 26(b), and 264though. the stil.
qiapositioned between the optical. beam D and thf.e -side cad daft(2),tbe oo - ng ope progresses, the
string S moves to a position where the string 10 S intersects the optical beam B. Subsequently, during
cl.osing of both car doors (2) and (3) from the aimpst fulclosed 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 
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is stretched between the inside of the elevator car and the 

landing floor while in 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 5 

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 

S intersects the optical beam B.  Subsequently, during closing 10 

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 

of the optical beam by the light-emitting/light-receiving unit 15 

(4) is interrupted when the optical beam B transverses the 

string S, a foreign object detection signal is generated. 

[0097] As illustrated in Figures 9 and 10, a second 

elevator according to an embodiment of the present invention 

is a side-open type elevator including a high-speed car door 20 

(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 

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 embodiment 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 rail
(11) by  59 hanger (24) and (34) and cru:Lded so as to reciprocatt in a horizontbi direction by chide
shoes (25) and (35) which are progrupl Jvide(( at :LOWEI end portions of the doors and which. are fit
into 61 thdes o 1 (00) so as to be sLidai        In addition, a con ol. unit 100) that ccnt.roiLs
opennnqicioing OperaLIOnS of both car doors (23) and (33) is installed on a(102). [0098]As
ILL-ustrated in Figure 9, on thequ-spped car door (23), a. light-emitting/light-receiving ubit (4) is 10
disposed facing vertically dbwnward at an upper end 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 frabp, toward the side of the dborstop frame (12), and a first reflecting member (5) is
15 disposed facing vertically upward at a lower end position of the vertical line. [00991The
light-emitting, ight-recejving unit 4 
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hangers (24) and (34) and guided so as to reciprocate in a 

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 5 

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

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 

disposed facing vertically downward at an upper end position 10 

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 

disposed facing vertically upward at a lower end position of 15 

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 is to detect an 

incident optical beam B, and is supported by a stay (42) fixed 20 

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) is provided on a horizontal arm portion of an L-

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 [U101]iLaoustrateo in Figure 13, a housing space (30) that is to nouse the light -emitting/light
-rece I v:rcg 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
verta.cally upward on a bottom portion of the housing spaceThe second reflecting member (6) has a.
reflecting surface of a. predetermined. length (for. example, 8 Min) that extends from the 
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shaped arm member (51) protrudingly provided on a lower end 

face of the high-speed car door (23) 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 (87) of the threshold (86) into which the 5 

guide shoe of the car door (23) fits. 

[0101] As illustrated 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 

upper end portion of the doorstop frame (12), and a second 10 

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 

same position as an end face (12a) of the doorstop frame(12) 15 

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). 

[0102] Furthermore, a cleaning tool (70) constituted by a 20 

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 

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[01021Furthermore, 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[0103]in the second elevator described above, during closing of rhe high-speed eat door (23)
from a fullv open state no an almost-fully c.losed state, the optical beam B ohdphdted from th. e I oh. t
- e in I t. t I in. g / I oh. t - r e celL 171 ft 4nit enters and is reflected by the first reflecting memberand 10
a reflected optical beam B returns to the light- emitting/light-receiving unit (4) undess a. foreign object
exists in a path of the optical beam B. Subsequently, during closing of the car door (23) from 
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(70) cleans a surface of the first reflecting member (5) 

disposed on the high-speed car door (23).  Accordingly, the 

surface of the first reflecting member (5) is constantly 

maintained as a favorable reflecting surface. 

[0103] In the second elevator described above, during 5 

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 first reflecting member (5) and 

a reflected optical beam B returns to the light-10 

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 

light-emitting/light-receiving unit (4) penetrates into the 15 

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 

beam B returns to the light-emitting/light-receiving unit (4). 20 

 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 

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 (4) 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 cal beam. B. [0104]The light -emitting/light -receiv le mnit h. does not 5generate 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 continues a closing operation of both --r doors (23) and (33) unless a mu! eJb:object
detectiorl 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
unitreverses both car doorsamd (33) from a closing operation to an opening 
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(5) or the second reflecting member (6) and returns to the 

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

object exists in a path of the optical beam B. 

[0104] The light-emitting/light-receiving unit (4) does not 

generate a foreign object detection signal if an optical beam 5 

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) 

during closing of the high-speed car door (23) from the fully 10 

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 

from the light-emitting/light-receiving unit (4) during 15 

closing of the high-speed car door (23). 

[0105] Figures 28 and 29 illustrate a series of operations 

when the high-speed car door (23) and a landing door (15) 

close in a state where a string S passes a position slightly 

toward the doorstop frame (12) than the entrance of the 20 

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 illustrated in 

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 landing 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 the stating- 5, and subsequently moves from the position where the opti;beam. 13 intersects
the srriLng S rno ward the side of the doorstop Irrame (12) as illtastin Figuresand 29(b). In this
manner, since detec on of rime opaical beat; Ihy the light-emittingght-recei lig -nit (4)interrupted when
t.h.e ooticai beamtransverses Ine string 5, a foreign object detection signaM is generated. 
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Figures 28(a) and 28(b), the optical beam B approaches the 

string S and moves to a position where the optical beam B 

intersects the string S, and subsequently moves from the 

position where the optical beam B intersects the string S 

toward the side of the doorstop frame (12) as illustrated in 5 

Figures 29(a) and 29(b).  In this manner, since detection of 

the optical beam by the light-emitting/light-receiving unit 

(4) is interrupted when the optical beam B transverses the 

string S, a foreign object detection signal is generated. 

[0106] Figures 30 and 31 illustrate a series of operations 10 

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 

car and the landing floor while in contact with the safety 15 

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 

side of the doorstop frame (12) by the safety shoe frame (29).  20 

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 

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 string 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 the landing door (15) from the almbst -fully closed state to a fully closed state as illustrated
'fn. Figures 31(a), 31(b), and 31(c), the optical beam B transverses the string S so as to  64
accompanv the ppvemcif of the car doorAt this point, of t y optical beam by the iLh emi ,ting/liadtd
-rcceivitti imitit (4)ILnoerrupoed, a fo object detection signal is generated. H1 1 0 71Figures 17 to 20
illustrate an embodiment that uses signa! from a gate switch (2.01)order to detect a failure of "e I 414t
-emitting igltd-recei1g 1in a side-open d, In this case, as illustrated in FiquTe 16(b), the second 10
reflecting member (6) includes a reflecting portion (602 that reflects, with an amount of light equal to or
exceeding a. certain level, an optical beam outputted. from the lightemitting/light-receiving unit (4), and
a non-reflecting portion (602) that does not reflect, with an amount of light 
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accompany the movement of the car door (23).  At this point, 

since detection of the optical beam by the light-

emitting/light-receiving unit (4) is interrupted, a foreign 

object detection signal is generated. 

[0107] Figures 17 to 20 illustrate an embodiment that uses 5 

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 illustrated in Figure 18(b), the second 

reflecting member (6) includes a reflecting portion (601) that 10 

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 

equal to or exceeding a certain level, an optical beam 15 

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 

constituted by a region where the reflective tape is not 20 

applied.

[0108] As illustrated 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 

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 and 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-rece ing unit (4) enters and. is reflected by 5 the first refiectino memberThe optical 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 12 mm, [0109]As iliustrated in 9igoros 13(-) and. 18(b), when the 
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is mounted on the hanger (24) of the high-speed car door (23). 

 In the fully open state illustrated in Figures 17(a) and 

17(b), the optical beam B outputted from the light-

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

the first reflecting member (5).  The optical beam B is to 5 

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

end face in a closing direction (23a) of the car door (23) 

closes to a position 12 mm short of the end face (12a) of the 10 

doorstop frame (first almost-fully closed state), the optical 

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

(4) makes a transition from a state incident to the first 

reflecting member (5) to a state incident to the reflecting 

portion (601) of the second reflecting member (6).  15 

Subsequently, the optical beam B reflected by the reflecting 

portion (601) is to be detected by the light-emitting/light-

receiving unit (4).  Therefore, a foreign object detection 

signal is not generated. 

 At this point, the gate switch (101) remains turned off. 20 

[0110] As illustrated in 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) is turned on.  At this 

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 transition 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 face in a closing direction (23a) of the car door (23) closes to a position 8 pm short of the 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 the I ightem:Ltt:Lng/aight.-receiv:rog unit. (4 5 sti i1 in a. state incident. cc- refiectinc
pomion (601) of the second. reflecting memberand the optical beam B re fieoted by tim reflecting ptd..
on (601) is detected by the Light -eimM ting/light - receH ing keit (4). [0111]Fur. hermpre, 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 mm short of the end face 10(12a) of the doorstop frame (second almpsti 4closed state), 
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point, the optical beam B outputted from the light-

emitting/light-receiving unit (4) is still in a state incident 

to the reflecting portion (601) of the second reflecting 

member (6), and the optical beam B reflected by the reflecting 

portion (601) is detected by the light-emitting/light-5 

receiving unit (4). 

[0111] Furthermore, as illustrated in Figures 20(a) and 

20(b), when the end face in a closing direction (23a) of the 

car door (23) closes to a position 4 mm short of the end face 

(12a) of the doorstop frame (second almost-fully closed state), 10 

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).  

Subsequently, the optical beam B does not enter the light-15 

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 

detection signal is to be generated. 

 At this point, the gate switch (101) remains turned on. 20 

[0112] Therefore, as long as the light-emitting/light-

receiving unit (4) is operating normally, the gate switch 

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

at the same time, a foreign object detection signal is 

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 opticad 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. state and, at the same time, a foreign object detection signal is  67 generateIn this case, the
control unit (100) continues a door closing oEprat,on regardless of a. foreign object detection signal.
However,E <And of 6 normality has occu,et 5 light-emittind LEght-neceiNiFq unit (4) the gate switch
(101) Ltcted on but a. foreign obj_ct detection s:Lc naL is not generanEd. In this case, the control unit
(100) det rhines tn.at an ahmorhEa 1 t itis ocuutred a t. tIENe i c.h.dt -emittins/liqbt - receiving unit (4)
when a foreign object detection signal is 
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generated.  In this case, the control unit (100) continues a 

door closing operation regardless of a foreign object 

detection signal. 

 However, if some kind of abnormality has occurred at the 

light-emitting/light-receiving unit (4), the gate switch (101) 5 

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 

not supplied after the gate switch (101) is switched on. 10 

[0113] Figure 21 illustrates 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 

completion (fully open state).  Next, in step S2, the control 15 

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 

determination of YES has been made in step S2, the control 20 

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 

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) stands by 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 situation corresponds to a casR where reverse door opening operations have been repeated a.
predetermined number of times N due to a generation of a foreign object detection  68 signal or to a
case Where a door opening scant-by horioci has reached a predeterwt ed period of 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 completed. 5[0115]When a. detet inatton of YES Hs made at this point, it is highly likely that the
door closing opera ion of tne car door cannot be compd (doe to a circumstance other than a
string-Hike foreign object being present across t.h.e entrance. Therefore, the control uwit (100) makes
a trawsition to step 10 04. to issue a warning to persons to move away from the oar doorsawd (33)
using a. voice guidawce system in the 
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signal or to a case where a door opening stand-by period has 

reached a predetermined period of time T.  In other words, a 

determination is made as to whether or not a door closing 

operation of the car door has been completed. 

[0115] When a determination of YES is made at this point, 5 

it is highly likely that the door closing operation of the car 

door cannot be completed due to a circumstance other than a 

string-like foreign object being present across the entrance.  

Therefore, the control unit (100) makes a transition to step 

S4 to issue a warning to persons to move away from the car 10 

doors (23) and (33) using a voice guidance system in the 

elevator car or a display guidance system in the elevator car 

or the landing.  Subsequently, the reverse door opening 

operation is disabled and a door closing operation at low 

speed is forcibly executed while sounding a buzzer or the like 15 

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 

alternatively be made before executing the forced door closing 20 

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 

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 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/lHght
-receiving unit. At this  69 point, when a foreign object date ion signal Is not generated duxina t.i.te
execut.lon of thy door closing operation rod a. determati ion of NO is made, the control unit (100)
makes transitxon no stem 542 wheredoor closing is complete, 5a reverse door opening operation i.s
enabled and the souncl.IL.ng of the buzzer or the like is terminated t(t-rt oonnrol
operationSubsequently, the procedure is concluded.  [0117]En contraswhen a foreign object detection
signal is generated during the execution of the door closing 10 operation and a determination of
11117(4 is made in step 541, the control upit (100) makes a trapsition to 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 using a voice guidance system in the elevator car or a display guidance 15 system in the
elevator car or the lapding. When the start of the run is to be announced by voice, the volume may be
increased in compaxison to the voice used for the warning made in step 54. 
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point, when a foreign object detection signal is 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 S42 where, after door closing is complete, 

a reverse door opening operation is enabled and the sounding 5 

of the buzzer or the like is terminated 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 

operation and a determination of YES is made in step S41, the 10 

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 is to be started is made using a voice 

guidance system in the elevator car or a display guidance 

system in the elevator car or the landing.  When the start of 15 

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 

announcement of the start of run of the elevator car.  20 

Subsequently, in 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. 

A stop state of the elevator car is maintained during the 20 announcement of the start of run of the
elevator car. Subseqpently, 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 a. stop 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 o 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.
Slbsegitently, the control unit. (100) renurns no step Si and standm by at door. opening ooirele-Hon.
[0119]In contrast thereto, when the door open button in 10 the elevator car or a landing call button has
not been pushed. and a determination of NO is made in step 544, the control unit (100) makes a
transition to step 545 to broadcast that the elevator car is to be started using a voice guidance system
in the elevator car while maintaining the stop states 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_ [01201When a predetermined period of time has lapsed. after the end of the broadcast and a.
determination of YES is made in 20 step 545, the central unit (100) makes a transition to step 1346 to
restait a nermal control operation. Subsequently, the procedure is concluded_        On the other hand,
when a predetermined period of time has not lapsed .,s.fte4 the end. of the broadcast and. a
detetmdm ion of NO is made in"}: S45, the con oi unit 
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[0118] 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 S44, the control unit (100) makes a transition 

to step S47 to perform a door opening operation.  Accordingly, 

a foreign object that had got caught due to a door closing 5 

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 in 

the elevator car or a landing call button has not been pushed 10 

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 is to be started using a voice guidance 

system in the elevator car while maintaining the stop states 

of the elevator car and the car doors.  After the end of the 15 

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 is made in 

step S45, the control unit (100) makes a transition to step 20 

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 

(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 cI 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 S4 and 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 at this point that a. foreign object detection signal has been generated, since it is
extrapolated. that a. foreign object PE some kind (for example, a string that straddles the elevator car
and a landing floor) exists in the entrance of the elevator ca h, the control unit (100) makes a. 20
transition to step 37 to perform reverse door opening and then returns to step 31 and stands by at door
opening completion.  [01231On the other hand, when it is determined in step that a. foreign object
detection signal has not been generated, the control. unit (100) makes a transition to step SE to  72
determine hi (P no- or not the gate oNich has been turnedci )n, and wgcm a det-rmina io of YES is
mc_de, a 6)13hot !on of a fda reign object io flirt -r Pedformed- light - 
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determination of NO is made in step S45, the control unit 

(100) returns to step S43 to maintain stop states of the 

elevator car and the car doors. 

[0121] In this manner, even when a door closing operation 

of the car doors is forcibly executed in step S4, since the 5 

execution of the door closing operation is announced in 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 

prevented.10 

[0122] When a determination of NO is made in step S3, a 

door closing operation is performed at normal speed (high 

speed) in step S5 and a detection of a foreign object by the 

light-emitting/light-receiving unit is performed in step S6. 

 When it is determined at this point that a foreign object 15 

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 in the 

entrance of the elevator car, the control unit (100) makes a 

transition to step S7 to perform reverse door opening and then 20 

returns to step S1 and stands by at door opening completion. 

[0123] On the other hand, when it is determined in step S6 

that a foreign object detection signal has not been generated, 

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

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 p0W1d2.11When a. fore j-n object.ct, signal IL generated at tgis point), IL can ice
determined that. He trahsition of ah optical beam from the light-emitting/light- 10 receiving unit from a
state incident to a reflecting portion of the second reflecting member to a. state incident to the non-
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 of a foreign object is disabled, performs reverse door opening, and returns to step 51 and
stands by at a door 20 opening completed state.        In contrast thereto, when it is determined in step
0 that a foreign object detection signal has been generated, a determination is made in step 510 to the
effect that the light---emitting/light---receiving unit is normal and. the door  closing operation is
continued.. Furthermore, in -ten! 312, thb number of 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 5cancelled. to concluue the series af prces. [0126]According to tine procedures described
above, 
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determine whether or not the gate switch has been turned on, 

and when a determination of YES is made, a detection of a 

foreign object is further performed by the light-

emitting/light-receiving unit in step S9.  When a determination 

of NO is made in step S8, the control unit (100) returns to 5 

step S5. 

[0124] When a foreign object detection signal is not 

generated at this point, it can be determined that despite a 

transition of an optical beam from the light-emitting/light-

receiving unit from a state incident to a reflecting portion 10 

of the second reflecting member to a state incident to the 

non-reflecting portion, the light-emitting/light-receiving 

unit has not been switched from an optical beam detecting 

state to a non-detecting state. 

[0125] In this case, the control unit (100) makes a 15 

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 is disabled, performs reverse 

door opening, and returns to step S1 and stands by at a door 

opening completed state. 20 

 In contrast thereto, when it is 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 

failure of the i. ght emitting/light oreceifing unit 40 can be detected using roIn 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 can 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 detects closing of a door, a OIL is a switch that detects a 20 position of a. dbor. An elevator Is
equipped. with both switches.        For example, since a OIL signal. switches from OFF to ON at a
point in time where the end face in a closing direction (23a) of the cbx door (23) has closed 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 refa c4ing member (0) is4athat an optical beam from talc emi ta ng/li ghi -recei Nam. unit (4)
makes a nransjn:on IfIrom tdie. reflecting portion (601) to the non-reflecting portion '602)  5 iii a. s ate
where the ( c) ['Hee in closip irection (934) of the car door (23) has do sec) to within. 2 Tm from tne
end fate (12a) of the atm ,t)) 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 
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closing operation is continued.  Furthermore, in step S12, the 

number of reverse door opening operations is cleared, and in 

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

occurred that disables detection of a foreign object is 

cancelled to conclude the series of procedures. 5 

[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 

door closing operation.  Consequently, an abnormal circumstance 10 

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 in 

the entrance of the elevator car. 

[0127] Moreover, in place of an ON/OFF signal from the gate 15 

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 

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

 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 

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 ci str-e of the f i.rst. and second. elevators described above. As :L.11ustrateci, a foreign
object pushing member which fulLs up a gap fanned. between a lower end of an cord. face :inaclosing
direction (2a) of a. left-side cur doorand a 5surface off: a thresh:: 1_d (82) and which prO! tudes
lurnuertowarci 
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reflecting portion (601) of the second reflecting member (6) 

is altered so that an optical beam from the light-

emitting/light-receiving unit (4) makes a transition from the 

reflecting portion (601) to the non-reflecting portion (602) 

in a state where the end face in a closing direction (23a) of 5 

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 

above.  As illustrated, a foreign object penetration preventing 10 

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) is mounted 

at a lower end portion of the left-side landing door (13). 

 Accordingly, penetration of a string S into the gap can 15 

be prevented and, as a result, the string S can be reliably 

detected.

 Moreover, it is effective to similarly mount a foreign 

object penetration preventing member (9) that fills up a gap 

formed between a lower end of an end face in a closing 20 

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 

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 is to 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 a slope (28) which has a predetermined inclination ahgle 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 if 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 is guided.  76 
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improved structure of the first and second elevators described 

above.  As illustrated, a foreign object pushing member (90) 

which fills up a gap formed between a lower end of an end face 

in a closing direction (2a) of a left-side car door (2) and a 

surface of a threshold (82) and which protrudes further toward 5 

the side of a right-side car door than the gap is 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) 

and, as a result, an optical beam B is to transverse the 10 

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 in which a safety shoe frame 

(27) is mounted to a left-side car door (2).  As illustrated, a 

foreign object pushing member (90) similar to that of the 15 

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 

plane and which faces toward the side of a right-side car door. 20 

 In this manner, since the lower end face of the safety 

shoe frame (27) has a slope (28), even if 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 is guided 

. 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 prevented, from slipping 15 under the landing doors (13) and (14) or the car doorsand    ) 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 in Figure (39),
a cleaning toolconstituted 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 doorDuring closing of
both car doors  Eggure 2, the cleaning tool (701) lleans a surface of a second reflect]ember (6)
disposed on a. right-side car. door (4 
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by the slope (28) of the safety shoe frame (27) and can 

readily extricate itself from underneath the safety shoe frame 

(27).

[0131] Figure 38 illustrates an example of a center-open 

type elevator in which the foreign object penetration 5 

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) 

described above is mounted to a right-side car door (3).  In 10 

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 

under the landing doors (13) and (14) or the car doors (2) and 15 

(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 

in Figure (39), a cleaning tool (701) constituted by a brush 20 

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 illustrated in 

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 damaced. 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) is pivotally supported. by a pivot (55) so as to be rotationally movable 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) of a rear face of the arm. member (51), an 20 impact when the first reflecting rorhor (5) is
subjected to an external force F is Mbsorbed by ah elastic deformation of the spring (57).
Furthermore, in 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. reflecting memberis emb( 1( in a bottom face of the groove (53) with a surface of the first refectirtc
fefhpf (5) exposed, the first reflecting 5 fent 
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Figure 2, the cleaning tool (701) cleans a surface of a second 

reflecting member (6) disposed on a right-side car door (3).  

Accordingly, the surface of the second reflecting member (6) 

is constantly maintained as a favorable reflecting surface. 

[0133] Figures 40 to 42 respectively illustrate a 5 

modification example for preventing a first reflecting member 

(5) from being damaged. 

 In the example illustrated in Figure 40, due to a 

configuration in which a pad (54) constituted by an elastic 

material is mounted to a rear face of an arm member (51), an 10 

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 illustrated in Figure 41, 

due to a configuration in which an arm member (51) is 15 

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) is mounted on the side of 

the pivot (55) of a rear face of the arm member (51), an 

impact when the first reflecting member (5) is subjected to an 20 

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 

capre4 n1 ed. From beinn dinect1v 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-open 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 slidahle.        In mddrtion, a control unit (1 0) that controls opening/closing operations of both car
doors 2) and (3) is 20installed on the frafp (81). [013611As illustrated. in Figure 43, at a. position on a
vertical line (103) veil-re:ally extending from an abutting position where the pair of left and right car
doors (2) and ) abut each other in a fully closed state, a light- 79 emittingghtunit (4) is disposed facing
vertically downwexd on the frame (81) and a reflecling member is disposed facing bally -apwarci on
Erie threshold 
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(53) having a certain depth G is provided on a surface of an 

arm member (51) and a first reflecting member (5) is embedded 

in a bottom face of the groove (53) with a surface of the 

first reflecting member (5) exposed, the first reflecting 

member (5) can be prevented from being directly struck by a 5 

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 is a 

center-open type elevator including a pair of left and right 10 

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 

in a horizontal direction by guide shoes (22) and (32) which 15 

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 

installed on the frame (81). 20 

[0136] As illustrated in Figure 43, at a position on a 

vertical line (103) vertically extending from an abutting 

position where the pair of left and right car doors (2) and 

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

In thsend elrnoodlrment, the light-emitting/li4ht- 5receivipg 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 member (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 is to output a beam of laser light (hereinafter referred to as an optical. beam) B and a light
receiver that is to detect an incident opticea 20 beam M, and is supported by a stay (41) fixed to the
transom (811) as illustrated in Figures 45 and 46. Moreover, for example, a red. semicondlicifor 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.  80 foe iiga,] rthe ligh_ emilit:4ng-receiving unit (4) outputs a light detection
signalcn an amouni of light 
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emitting/light-receiving unit (4) is disposed facing 

vertically downward on the frame (81) and a reflecting member 

(50) is disposed facing vertically upward on the threshold 

(82).  In the present embodiment, the light-emitting/light-

receiving unit (4) is fixed to the frame (81) via a transom 5 

(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 

assumed to include a mounted state having a slight incline 10 

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 

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

[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 is to detect an incident optical 

beam B, and is supported by a stay (41) fixed to the transom 20 

(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.  

recetked from an i n!c.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]ill itrated 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 addition, the 15i stallation. table 104) is fixed to the threshold (62) (not illustrated). [0139]By
disposing the reflecting member (50) below the threshold, since the presence of the reflecting member
(50) is less likely to he noti.cedby a. user, vabdadism can he 20 prevented. In addition, a. reflecting
surface of the reflecting memher (50) is less likely to become stained. [04/40]As illustrated in Figure 51
on both car. doors 2 and (3), a pair of depressed portio s (21o) and (1o) extending along the vertical
line LHTA formed on end faces in a 
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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 

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

an incident optical beam falls under the predetermined 5 

threshold, a foreign object detection signal is outputted. 

[0138] As illustrated in Figures 47 and 48, the reflecting 

member (50) is provided on an installation table (104) which 

is disposed below the threshold (82) and which extends 

horizontally along the threshold (82), and has a reflecting 10 

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 

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

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 

prevented.  In addition, a reflecting surface of the reflecting 20 

member (50) is less likely to become stained. 

[0140] As illustrated in Figure 51, on both car doors (2) 

and (3), a pair of depressed portions (2b) and (3b) extending 

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

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 o0!tical beampasses is
to be formed. 5[0141]Alternativeillustratede 52, Et pair of notcnb tions (2c.i) and (3c) exten nq 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. (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)
abe mbubted 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  
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closing direction (2a) and (3a) that are to abut each other in 

a fully closed state.  Accordingly, when both car doors (2) and 

(3) are in a fully closed state, a pathway (105) through which 

the optical beam B passes is to be formed. 

[0141] Alternatively, as illustrated in Figure 52, a pair 5 

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 

formed by the pair of notched portions (2c) and (3c). 10 

[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) 

constituted by a brush, a spring member (72), and a pressing 15 

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 

slidably supported by the pair of supporting members (75) and 20 

(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 

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 inotallatiom table (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 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--fu.11y closed state (Figure
47) to a. fu.11y closed stateigure 50). Accordingly, as illustrated 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
reflectino member (50). Subsequently, as the right-side car dooropens, the cleaning toolis moved from
the left to the right of the reflecting member (50) by the spring bias of the spring member 
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along the surface of the reflecting member (50) to clean the 

surface of the reflecting member (50). 

 Furthermore, an L-shaped arm portion (76) is protrudingly 

provided facing upward on the rod-like member (74). 

[0143] One end of the spring member (72) is fixed to the 5 

installation table (104) and another end of the spring member 

(72) is 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 

state where the right-side car door (3) is open, the cleaning 10 

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).  

The guide shoe (32) presses the arm portion (76) against the 15 

spring bias during closing of the right-side car door (3) from 

an almost-fully closed state (Figure 47) to a fully closed 

state (Figure 50).  Accordingly, as illustrated in Figure 48, 

the cleaning tool (71) moves from the right to the left of the 

reflecting member (50) and cleans the surface of the 20 

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 

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 the ret rIeclilLIrl 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), 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). Subsegub tly, as the right side car door (3) closes,
the cleaning toolis 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).
[01461Furthermore, as illustrated in Figure 53, foreign 
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(72) and once again cleans the surface of the reflecting 

member (50).  In other words, the surface of the reflecting 

member (50) is cleaned by the cleaning tool (71) every time 

the right-side car door (3) opens or closes.  Accordingly, the 

surface of the reflecting member (50) is constantly maintained 5 

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 

member (72).  In this case, the cleaning tool (71) is to be 10 

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 

reflecting member (50) and cleans the surface of the 15 

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 

surface of the reflecting member (50). 20 

[0146] Furthermore, as illustrated 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 

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 illustrated 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 (82) so as to be reciprocatable as illustrated in Figure 53. [ 1 4In the third elevator
described. above, during closing of both cat doors (2) and (3), the optical beam. B outputted from the
light gemitting/light -receiving unit (4) 15 enters and is reflected by the reflecting member (50) and a
reflected optical. beam B returns to the light-emitting aght receiving unit (4) undess a. foreign object
exists in a. pat; of the optical, beam D. The light gemItting/ljght -receiving umit (4) does not 
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(82) are mounted at lower end portions of both car doors (2) 

and (3).  As illustrated in Figures 54(a) and 54(b), protruding 

portions (91a) and (92a) are formed on the foreign object 

penetration preventing members (91) and (92).  In a mounted 

state on the foreign object penetration preventing members 5 

(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 

in a groove (83) of the threshold (82) so as to be 10 

reciprocatable as illustrated 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) 

enters and is reflected by the reflecting member (50) and a 15 

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 

generate a foreign object detection signal if an optical beam 20 

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 

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/light 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 Fiq:cre 56
or 57, an optical beam outputtee from the light ematting/lLght-reoe ing unit (4)blocked bystrinc and
detection of the opticee beam by the light -em1tting/iigha light- 10 receiving unitis interrupted. As a
result, a. foreign object detection signal is to be generated_        The foreign object detection signal
generated by the light -emitting/light -recetitieg unit (4) is 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. [014911In addition, in the third elevator described above, 
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car doors (2) and (3). 

[0148] 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 both car doors 5 

(2) and (3) reach a fully closed state as illustrated 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-

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

object detection signal is to be generated. 

 The foreign object detection signal generated by the 

light-emitting/light-receiving unit (4) is outputted to the 

control unit (100).  In response thereto, the control unit 

(100) reverses both car doors (2) and (3) from a closing 15 

operation to an opening operation. 

[0149] In addition, in the third elevator described above, 

since the light-emitting/light-receiving unit (4) is supported 

by the frame (81), the influence of a vibration, an impact 

made on the elevator car, or the like caused during opening or 20 

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, 

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 variance in 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
Fucthermiare, Iii The tnI lcd e 1.evat; des cr1 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 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 (62) can be prevented by the foreign  object penetration preventing
members (91) abd (92). Therefore, the string S that is a foreign object canreliably detected. during
closing of both car. 15doors (2) and (3). [OmillIn the third elevator described above, the optical. beam.
B is favorably outputted from the Mmiht -emitting/light - receiving unit only during closing of both car
doors (2) and (3) from an almost-bully closed state to a fully closed 20 state. This is because a person
can be prevented from peeking into the light-emittjnqiiHght-receT Leg unit (4) dutang output of the
optical beam D. 
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foreign object detection accuracy can be enhanced.  In a 

similar manner, since the reflecting member (50) is supported 

by the threshold (82), 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) can be avoided. 5 

[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 

between the end faces in a closing direction (2a) and (3a) of 10 

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 

doors (2) and (3). 15 

[0151] In the third elevator described above, the optical 

beam B is 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 

state.  This is because a person can be prevented from peeking 20 

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-

[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 whether or not the current situation corresponds to a case where reverse door opening
operations have been repeated a. predetermined numher of times N. due to a generation of a foreign
object detection signal or to a case where a. door opening stan.dhoy period has reached a
predetermined period of time T. In other words, a determination is mbde as to whether or not a door
closing operation of the car door has been completed. [015411When a determination of YES is made
at this point, 20 it is highly likely that the door closing operation of the car door cannot be completed
dub to a. circumstance other than a string--dike foreign object being present across the entrance.
Therefore, the control upit (100) makes a trapsition to step 025 to issue a warning to persons to move
away from the car 
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emitting/light-receiving unit (4).  First, in step S21, 

emission of the optical beam B by the light-emitting/light-

receiving unit (4) is suspended, and in a next step S22, the 

control unit (100) stands by at door opening completion (fully 

open state).  Next, in step S23, the control unit (100) 5 

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 

determination of YES has been made in step S23, the control 10 

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 

signal or to a case where a door opening stand-by period has 15 

reached a predetermined period of time T.  In other words, a 

determination is 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, 

it is highly likely that the door closing operation of the car 20 

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 

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

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 lh itrcibly executed while sounding a buzzer or TI he ike regaadleys
ot whether or notfocet.gn obi,:detection yigna        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 performed at the light-emitting/light-receiving unit. At this 15 point, when a foreign object detection
signal is not generated during the execution of the door closing operation and a deterbdnation of NO is
made, the control ubit (100) makes a transition to step S52 where, after dpor closing is complete, a
reverse door opening operation is enabled abd the sounding 20 of the buzzer or the like is terminated
to restart a normai. 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 NEL,. is made in step 551, the  89 cc ntirol ((100) mar4i bn to s - 553 Where,
after door closing is complete, an announcement to the effect that a. run of the elevator car i. be
started is made using a (Dice quida Ice system in tte eaevat.or car. or a dispday guidarnr[ 
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doors (2) and (3) 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 

speed is forcibly executed while sounding a buzzer or the like 5 

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 

alternatively be made before executing the forced door closing 10 

operation.

[0155] Next, during the execution of the door closing 

operation, in step 51, detection of a foreign object is 

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

point, when a foreign object detection signal is not generated 15 

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 

of the buzzer or the like is terminated to restart a normal 20 

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 

5 5i5i1 em in the eleyptor car or II he (anqinqu 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 announcement of 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 where, after suspending emission of the optical beam. )3, a. door opening operation is
performed. Accord 312-3 20 foreign oblect that had got caught due to a door closing operation forcibly
performed in step 525 can now be removed. Subsequently, the control unit (100) returns to step 522
via step 521 and stands by at door opening completion. [0158]In contrast thereto, when the door open
button in  90 the elevar or the leandl g call button has not been pushed and a determination. 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 car is trC) Ihe started using a voice 5 guidance system in the elevator car while maintaiL.nin
tine stop states of thEe ten dei and the car doors. After the en- of the broadbast, a determination Is
p.lcdE as to whether or not a predetermined period of time has lanseo 
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control unit (100) makes a transition to step S53 where, after 

door closing is complete, an announcement to the effect that a 

run of the elevator car is to be started is made using a voice 

guidance system in the elevator car or a display guidance 

system in the elevator car or the landing.  When the start of 5 

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 

announcement of the start of run of the elevator car.  10 

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. 

[0157] When the door open button in the elevator car or a 15 

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 

foreign object that had got caught due to a door closing 20 

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 in 

[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 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 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 in step 525 and, the start of a run of the elevator car is announced in step 553, an
occurrence of an accident attributable to the forcible execution of the door closing operation can now
be  91 preyT1eO.. [ 61]When a determLnanion of NO is made in tep 324, door ciosing ()per ion is
pet-for-died at ruirmal speed. ;high speed)step 526 apddetermination. is made in step 327 as 5er or
not the ditp swi01) has been turned on. When a determ:nat Lon of NO is made in step 327 the contxol
unit (100) returns to step 32When a det.erm:Lna.rion of 165 is made in step 327, the contxol unit (100)
makes a transition. to step 323 to staht emission of the optical beam) B by the light---- 10 emitting ight
-receiving unit (4Y, and performs detection of a foreign object by the light-emitting/light-receiving unit
(4) in step 529. 
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the elevator car or the landing call button has not been 

pushed and a determination of NO is made in step S54, the 

control unit (100) makes a transition to step S55 to broadcast 

that a run of the elevator car is to be started using a voice 

guidance system in the elevator car while maintaining the stop 5 

states 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. 

[0159] When a predetermined period of time has lapsed after 

the end of the broadcast and a determination of YES is made in 10 

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 

has not lapsed after the end of the broadcast and a 15 

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 

of the car doors is forcibly executed in step S25, since the 20 

execution of the door closing operation is announced in step 

S25 and the start of a run of the elevator car is announced in 

step S53, an occurrence of an accident attributable to the 

forcible execution of the door closing operation can now be 

[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 entrance of 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. [01631On the
other hand, when it is determined in step 329 that a foreign object detection signal has not been
generated,  92 the control unit (100) makes a transition tn step S31 to clear the number of resdoor
opening operations and eubHeomently suspends emission of the opticaJ. beam. The series of
procedures Ls then concluded. 5[0 6 ]According to thedescribed ak:)ove, an abnormal circumst.anoe
car be avoided where a. foreign obj_ct detection signa is go nerateciand. a car door remains open
ciue. to a r.oreignon ject other tham a. string- Lke foreign obje)(t. [0165].As illustrated. in Figures 59
amd 60, a foumth 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
contIguramfon of a. reflecting member (50) and a configuramfon 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 illustrated in Figure 61, the reflecting member (50) is provided on a
horizonta amm 
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prevented.

[0161] When a determination of NO is made in step S24, a 

door closing operation is performed at normal speed (high 

speed) in step S26 and a determination is made in step S27 as 

to whether or not the gate switch (101) has been turned on.  5 

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-

emitting/light-receiving unit (4), and performs detection of a 10 

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 

extrapolated that a foreign object of some kind (for example, 15 

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 

elevator car and then executes a reverse door opening 20 

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, 

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) ,an1l erotrudes by a predetermined 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 facing upward at a lower end position of the end face in a. closing direction. (3a) of the
right-side car door Therefore, when both. car doors (2) andare in a fully 15 closed state, the reflecting
member (50) is to be arranged directly underneath a pathway (105) formed by the pair of depressed
portions (21-i) and (31-i) or the pair of notched portions (20) and (30) described above. [016811In
addition, in the present embodiment, a cleaning 20 tool (77) constituted by a brush is mounted inside
the groove of the threshold (82) as illustrated in Figure 62. 
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the control unit (100) makes a transition to step S31 to clear 

the number of reverse door opening operations and subsequently 

suspends emission of the optical beam.  The series of 

procedures is then concluded. 

[0164] According to the procedures described above, an 5 

abnormal circumstance can be avoided where a foreign object 

detection signal is generated and a car door remains open due 

to a foreign object other than a string-like foreign object. 

[0165] As illustrated in Figures 59 and 60, a fourth 

elevator according to an embodiment of the present invention 10 

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 

configurations will be specifically described below.  Moreover, 15 

since other configurations are similar to those of the third 

elevator, descriptions thereof will be omitted. 

[0166] In the present embodiment, as illustrated in Figure 

61, the reflecting member (50) is provided on a horizontal arm 

portion of an L-shaped arm member (51) protrudingly provided 20 

on a lower end face of a right-side car door (3) and includes 

a reflecting surface that reflects an optical beam B 

vertically upward.  As illustrated in Figure 62, the horizontal 

arm portion of the arm member (51) is housed so as to be 

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 closed 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 reflectimq 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 car door (3) by a predetermined distance (for example, 8 7,21R), output of an opticaM
beam B from the light -emitting/light -feceiy1.4g unit (41 is started during closing of both car doors (2)
and (3) 15 when a. tip of the reflecting member (50) reaches a vertical line (103) through which the
optical beam B passes.       In addition, duming closing of both car doors (2) amd (3) from an almost-
fully closed state to a fully closed state, the opticaM beam B outputted from the light-emitting/light- 20
receiving unit (41 enters and is reflected by the reflecting member (and a reflected optical beam. B
returns to the 



 93

reciprocatable inside a groove (83) of a threshold (82) into 

which a guide shoe (32) of the right-side car door (3) fits.  

In other words, the reflecting member (50) is held inside the 

groove (83) of the threshold (82) so as to be movable along 

the groove (83). 5 

[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 

position of an end face in a closing direction of the right-10 

side car door (3).  In other words, the reflecting member (50) 

is disposed facing upward at a lower end position of the end 

face in a closing direction (3a) of the right-side car door 

(3).  Therefore, when both car doors (2) and (3) are in a fully 

closed state, the reflecting member (50) is to be arranged 15 

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 

tool (77) constituted by a brush is mounted inside the groove 20 

(83) of the threshold (82) as illustrated in Figure 62.  

Specifically, as illustrated 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 

light -emitting4light -recpiving unit (4) unless a foreign object exists in a. pa.th of the optical beam. B.
Therefore, an abnormality detection siqnal 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 -emj: 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 okDJeclI detection signal is
to be generated_ 10[01711In mddjtion, in the fourth elevator described above, since the light
-emdtting4light -receiving uhit (4) is 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.
[017211Furthermore, 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 aimpst
-fully closed. state during closing, a person can be prevented from peeking into the light-emitting
ight-recpiving unit (4) during output of the opticpM beam B. [01731Moreover, in tire present
embodiment, while output of 
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groove (83) and the brush faces downward. 

 During closing of both car doors (2) and (3) to a fully 

closed state and during opening from the fully closed state as 

illustrated in Figure 64, the cleaning tool (77) cleans a 

surface of the reflecting member (50) disposed on the right-5 

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 

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

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

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

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-

receiving unit (4) enters and is reflected by the reflecting 20 

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, an 

abnormality detection signal is not generated. 

96 thecal bean. B from the-emdttimgt -re iming unit (4) is stbart I 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 (50) 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 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 lose an entrance, wherein a rail (fll) is fixed to a frame (85)
above the entrance, and both car doors (23) and (33) are respectively suspended. from the rail (fll) 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 uhit (100) that controls opening/closing
operations of both car doors (23) and (33) is  
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[0170] In contrast thereto, if a string S is present across 

the entrance, when both car doors (2) and (3) reach a fully 

closed state as illustrated in Figure 56 or 57 in the same 

manner as the third embodiment described above, an optical 

beam outputted from the light-emitting/light-receiving unit 5 

(4) is blocked by the string S and detection of the optical 

beam by the light-emitting/light-receiving unit (4) is 

interrupted.  As a result, a foreign object detection signal is 

to be generated. 

[0171] In addition, in the fourth elevator described above, 10 

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

avoided in the same manner as the third elevator described 15 

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 

doors (2) and (3) reach an almost-fully closed state during 20 

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 

installed. an the frame (85) 5]As illustrated in Figure to, on the doLmfla- op frame a1ght-ebjtfj)
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 secarated by a. prele;clislande (for exampde, 12
nod    t A 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 dbwnward and the first
reflecting member (61) fabes vertically upward areassumbd to include a mounted state having a slight
incline 15 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 dborstop frame (84) abd the car doors (23) and (33), and
the like. 20 Alternatively, the light-emittjng/light-receiving unit (4) 4ay he disposed facing vertically
downward on the frame (85) above the entrance at a position on the vertical line (113). [01761The
light-emitting/light-receiving ubit (4) 
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the optical beam B from the light-emitting/light-receiving 

unit (4) is started when the tip of the 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 

started before the tip of the reflecting member (50) reaches 5 

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 is enabled when the tip of the reflecting member (50) 

reaches the vertical line (103). 10 

[0174] As 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 car door 

(23) and a low-speed car door (33) that move in a direction 

approaching/separating from a doorstop frame (84) fixed to an 15 

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 

horizontal direction by guide shoes (25) and (35) which are 20 

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 

integrally includes a light emitter that is to output an  OPtIL!cai --arDadalight recenve rthat is to detect
an incident op1 !eam 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 refiecting 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 IC!EHEEd. 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) of the threshold (86 [91781As illustrated in Figure 70, a housing space (30) 15 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 portion of the high-speed car door5)ihe housing space 
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installed on the frame (85). 

[0175] As illustrated in Figure 65, on the doorstop frame 

(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 5 

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) is disposed facing vertically 

upward at a lower end position of the vertical line (113). 10 

 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 15 

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 20 

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 

(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 (68) 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 partici- of the hia -speed car
door DuaD ing closing of both 7-[ (lours (23) and (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 member1, disposed at a. lower end position of the doorstop frame (84)Accordingly, 
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optical beam B and a light receiver that is to detect an 

incident optical beam B, and is supported by a stay (42) fixed 

to the doorstop frame (84) as illustrated in Figure 67. 

[0177] As illustrated in Figure 68, the first reflecting 

member (61) is provided on a horizontal arm portion of an L-5 

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) is mounted in a housed state 

inside a groove (87) of the threshold (86) into which the 10 

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 in Figure 70, a housing space (30) 

that opens on an end face in a closing direction (23a) that is 15 

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) in a 

closed state of the high-speed car door (23). 

 A second reflecting member (62) is disposed facing 20 

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 

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 end portion 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 closjnq 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 space (30). Acconq1; the suxface of the senond refaeotirtqmeTiLoer (constantly ILIL :rnuainecl
as a faxcuun r ft- ing suufaJe                   On a sihilar manner to the third elevator described 5 above,
areign object then:_ral lie preven n- h -mho- fills up a gap formed Ihetween the end faoa cios Jq
dire-rtIL.on (23a) of the em_th-speecdear (23) and. the thxeshold (86) is mounted at a Lower end
portion of the eat door (3) (refer to Figures 53 to 55). 10[0182]In the fifth elevator described. above,
during 
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direction (23a) of the high-speed car door (23) toward the 

back of the housing space (30), and reflects, vertically 

upward, an optical beam B from the light-emitting/light-

receiving unit (4) that penetrates into the housing space (30). 

[0179] A cleaning tool (78) constituted by a brush is 5 

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 

illustrated in Figure 72, the cleaning tool (78) cleans a 10 

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. 

[0180] Furthermore, a cleaning tool (79) constituted by a 15 

brush is mounted facing downward as illustrated 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 is provided for supporting the light-emitting/light-

receiving unit (4) to the doorstop frame (84). 20 

 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 

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 beam. 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 is reflected by the second reflecting member (62) and the  101 rertecced. op cal 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      door (23) from the ru.LIy oppn state to the full\ closed stare, 5ical bcamdipoited from the
Ugh! -exittm0310- receiving umb-f ect.ed by the first reflect Inc memner  (61) or the second re eating
member (62) andthe ffght-emdttingrnght-rece inm unit. (4) umi object exists in a pa.th of the optical
beam. B. 
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housing space (30).  Accordingly, the surface of the second 

reflecting member (62) is constantly maintained as a favorable 

reflecting surface. 

[0181] In a similar manner to the third elevator described 

above, a foreign object penetration preventing member that 5 

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). 

[0182] In the fifth elevator described above, during 10 

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 first reflecting member (61) 

and a reflected optical beam B returns to the light-15 

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 

state, the light-emitting/light-receiving unit (4) penetrates 20 

into the housing space (30) formed on the high-speed car door 

(23) and, as a result, the optical beam B outputted from the 

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

reflected by the second reflecting member (62) and the 

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 foreign 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) and (3) from a closing operation to an opening operation.  102 since-effitiig ight -receiving
unitis disposed on the doorstop frame (84),influence ofJr)atipm), an impact irade on the elevaoor car,
or the like caused during opening or closing of both car doors) and (33) or, more 5spec:LIrIL.caLay, a
var:Lar.ce in an amount of light received of an incident. opr:rcaa beam, d displacement 8f an
irradiation position or an optical. ream, 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 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. 
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reflected optical beam B returns to the light-emitting/light-

receiving unit (4). 

[0183] 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-5 

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. 

[0184] The light-emitting/light-receiving unit (4) does not 10 

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 (23) and (33) 

unless a foreign object detection signal is generated by the 

light-emitting/light-receiving unit (4) during closing of the 15 

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) 

generates a foreign object detection signal and outputs the 20 

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, 

[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 face in a closing direction (23a1 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 light-  103 emitting))(frit recei-tip] mnii (4) penetrate:- IL.nto the housing space (30) to the
car door. (23) enter!, closed sta This is because a persig can be prey:it:Lei from peeklig Ii.nEO the I
ight-emit ting/ ight-receivi ng unit (4) during outptv of 52 Lcal be4m 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 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.              As illustrated in Figures 73(a) and
73(b), when the string S is caught on a tip of the safety shoe frame (29) dmring closing of the car door
(23), the stringis guided 
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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 both car doors (23) and (33) or, more 

specifically, a variance in an amount of light received of an 5 

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 

disposed on the threshold (86), the influence of a vibration, 10 

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 

mounted to the lower end portion of the high-speed car door 15 

(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 

string S that is a foreign object can be reliably detected. 20 

[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-

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.rIrnc or eq at a lower end artich DE e C of the. ri
qncar door. (23) (F Tir.eL[a)) and, as a. iiit:,the sip Lng S transve icsea 5cal beam B (Fiqure 74 (b)
)Atpoint, since CIcAIeCEILOn of the optic--am Es 5ktiieint-enlMtlin ig 5-reing unitis interrupted, for. ig
-Hest detection signal is generated. [0192]Figures 75 and 76strate an exanpte a tan 
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emitting/light-receiving unit (4) penetrates into the housing 

space (30) to the car door (23) entering a fully closed 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. 5 

[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 

(23) and in a state where a string S is stretched between the 10 

inside of the elevator car and the landing floor. 

[0190] As illustrated in Figures 73(a) and 73(b), when the 

string S is caught on a tip of the safety shoe frame (29) 

during closing of the car door (23), the string S is guided 

toward an optical beam B by the safety shoe frame (29) (Figure 15 

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. 

[0191] As illustrated in Figures 74(a) and 74(b), when the 20 

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 is guided toward the optical beam B by the foreign object 

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 (84a1 of the doorstop framp (84) is disposed at a lower 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 door (15) close in the fifth elevator having the improved struptupe described above in a state
where the string S is stretched. between the inside of the elevator car apd the ispding floor. In the fifth
elevator having the improved structure  105 described alhove. the string- S stretched thrcpgh a space
Jeer the vorti(p (113) IhigugliLit:, optical Iheam B passes and the end face (64a) of the door topis
pushed forward byforeign. ODP2 hing member (93) 5(refer to Figur 76) and, as a result, 1. gujdonto::!
the vort-xx! ipate (113) (liThgui-e 77). Therefore:die, opti -al beam ) be invariably bloc d by the stir in S
during closing of ther- peed. car door- (23) and, ap a. resrli, the strong S 
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penetration preventing member mounted at a lower end portion 

of the high-speed car door (23) (Figure 74(a)) and, as a 

result, the string S transverses the optical beam B (Figure 

74(b)).  At this point, since detection of the optical beam B 

by the light-emitting/light-receiving unit (4) is interrupted, 5 

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 

protrudes further toward the side of the high-speed car door 10 

(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 

above, and an upper end face of the foreign object pushing 15 

member (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 

the car door (23) and the landing door (15) close in the fifth 20 

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 

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 labdinq door (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(a), the protruding member (94) is positioned on the side of the safety shoe frame (29) with
respect to a position through which the opticoM beam B passes, and a protruding length 15 of the
protruding member 106 (94) from the end face (84a) of therstopis sh.ort.er thaA a oista.nce (for
exampie, 12 W from the end face  (84aJ no the orLcaL beam. B. In addition, as:LLIust.rat. ed] in
Figure 77(b), the protr)g memoer (94) overlaps the safety 5shoe t8(29) during closing of the htgh
-speed car door (23).  [0195]in the fift1 eaevator having the improved structure descri cabove, the
pronrudang member (94) overlaps the safety shoe frame (29) during closing of the high-speed 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 between itself and the safety shoe frame (29) and causes the pamt to follow the closing
direction. Therefore, the string S is pushed by a. 
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described above, the string S stretched through a space 

between the vertical line (113) through which the optical beam 

B passes and the end face (84a) of the doorstop frame (84) is 

pushed forward by the foreign object pushing member (93) 

(refer to Figure 76) and, as a result, is guided onto the 5 

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 is a foreign object can be reliably detected. 

[0194] Figure 78 illustrates another example of an improved 10 

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 

and the landing floor. 15 

 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 optical beam B 

passes is formed on the end face (84a) of the doorstop frame 20 

(84).  As illustrated in Figure 78(a), the protruding member 

(94) is positioned on the side of the safety shoe frame (29) 

with respect to a position through which the optical beam B 

passes, and a protruding length L of the protruding member 

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 El) or traAsverses the optical beam. B. At this point, since detection of the
nptica1 beam El) 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 41 8100r. .As_.l1_ustratec in F ydoiie member (95)     vertically extending from an upper end
position. to J lower end 5 position of one end race in a closing ddrectior'a mbunte4 qnside face of the
high-spee4 s-Jr door ( 8) so as no protir-ude from the end. face in a closing irec c(98a) 
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(94) from the end face (84a) of the doorstop frame (84) is 

shorter than a distance (for example, 12 mm) from the end face 

(84a) to the optical beam B.  In addition, as illustrated in 

Figure 77(b), the protruding member (94) overlaps the safety 

shoe frame (29) during closing of the high-speed car door (23). 5 

[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 

part of the string S that is a foreign object between itself 10 

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 

(23).  As a result, the string S either moves to a position 15 

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 

generated.20 

[0196] Figure 79 illustrates yet another example of an 

improved structure of the fifth 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 

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 door (23), 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-emitting/light-receiving unit (4) in the fifth elevator described above.        In this case, as
illustrated. in Figure 81, the second reflecting member (62) includes a. reflecting portion (621) that
reflects, with an amount of light equal to or exceeding a  108 cernain level, an optic--am momputteg
from the ligh emdtting/1 jht -receiving unit.) and 4 nonerefleetii ptg on (622) that does not reflect, with
an amountlight eouai, to or exceeding a. certain level, an optical beam 5outputted. from the t [ [ T -ere.
hilmq ig f -re j ing unit 
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where the string S is stretched between the inside of the 

elevator car and the landing floor. 

 As illustrated in Figure 79, a guide member (95) 

vertically extending from an upper end position to a lower end 

position of the end face in a closing direction (23a) is 5 

mounted on a side face of the high-speed car door (23) so as 

to protrude from the end face in a closing direction (23a) 

toward the side of the doorstop frame (84). 

[0197] In the fifth elevator having the improved structure 

described above, as illustrated in Figures 79(a) and 79(b), 10 

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 

beam B (Figure 79(b)).  At this point, since detection of the 15 

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 

of the light-emitting/light-receiving unit (4) in the fifth 20 

elevator described above. 

 In this case, as illustrated in Figure 81, the second 

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

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

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 illustrated 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 beam B outputted from the light-emitting, fg, receiving unit (4) makes a trahsition 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
109 signal is not generated. At this nortt, the gate switch (101) remains nukned off. [0201]illtrAttel in
Bigare 82, when the end face in a      closing di: ction (23a) of the car door (23) closes to a 5 position 8
ram shori of the end face (84a) of the ctoorsnop frame (84) , the gate sw itch '101)--rne4 onthis point,
C) optical beat) B on TIf)0ite from the 1_i oh -evittight- recerang re-istia Ft-ate incident to the 
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certain level, an optical beam outputted from the light-

emitting/light-receiving unit (4), and a non-reflecting 

portion (622) that does not reflect, with an amount of light 

equal to or exceeding a certain level, an optical beam 

outputted from the light-emitting/light-receiving unit (4).  5 

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. 

[0199] As illustrated in Figure 80, the gate switch (101) 10 

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 

closing direction (23a) of the high-speed car door (23) closes 15 

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 

the first reflecting member (61) to a state incident to the 20 

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 

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 -evItting/light---receiving uhit (4) [0202]Furthermore,
as illustrated in Figure 83, when the end face in a closing direction (23a) of the car door (23) 15 closes
to a position 4 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). Subsegpent1 , the optic ..L beam B does not enter the light
- emitting ight-recpiving unit (4) with an amount or liqht egupl to or exceeding a certain level uhtil the
car door (23) reaches a fully closed. state. As a. result, a foreign. object  110 detection siglis to De
generated. At this r!oint, the gate switch ( 11.01) remains turned on. [0203]Therefore, as tong rEis the
light-emitting/lig      rece I rang unit ( 4  5 ooerat  ng norma4ly, the gate switch 5(101) ix() switched on
i.n the second -lmost -fully closed, state and, at the sameforei-b objeci: detection signis generafem. In
this case, the contxol unit (100) con. jr -es a door closjng opprat :on regardless of a. foreign object.
detection. signa 
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signal is not generated.  At this point, the gate switch (101) 

remains turned off. 

[0201] As illustrated in Figure 82, 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 (84a) of the doorstop 5 

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), 

and the optical beam B reflected by the reflecting portion 10 

(621) is detected by the light-emitting/light-receiving unit 

(4).

[0202] Furthermore, as illustrated in Figure 83, when the 

end face in a closing direction (23a) of the car door (23) 

closes to a position 4 mm short of the end face (84a) of the 15 

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 

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

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 

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 siqnal is not generated_ In this case,
the control. unit (100) determines that an ahnormalitv has 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 described above, a failure of the light--emitting/light--receiving unit (4) cbb be detected
using an ON/OFF signal from the gate switch  lilian has convennaonaltv been usec to cienecn a
conclusion of a door closing oc ration. Consequently, an abncabsil dircamstance can be avoided
wrtere a doreiqn ebject detection signal Js not generated and arisk aversion opera i eh is not
performed 5 despite th presence of a ((prelim ebjecd such as a string in the entrane of thE eaevat.or
[0206]Alternativein place of art ON/OFF s1gna rrom the ge,e swe h (101), a OIL s:Lqaial that enalbles
detection of an almost fully closed state more closer to a. fully closed state 10 can be used. 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 elevator Is equipped. with both switches. 
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detection signal is to be generated.  At this point, the gate 

switch (101) remains turned on. 

[0203] Therefore, as long as the light-emitting/light-

receiving unit (4) is operating normally, the gate switch 

(101) is switched on in the second almost-fully closed state 5 

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. 

 However, if some kind of abnormality has occurred at the 10 

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-

receiving unit (4) when a foreign object detection signal is 15 

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 

switch (101) is executed according to the aforementioned flow 20 

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) 

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 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 trabsition from
the 20 reflecting portion (621) to the non-reflecting portion (622) in a state where the end face in a
closing direction (23a1 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_receavlimnn it (4), after the gate switch rh91) or the CIL swi r c.h.e S frot OFT cc ON during
clips 1. ng of the car uooroutput bb the optical beam B is turne.d off while a function of detecting an.
incident optical beam b- the 5 light -emi tino lbght-tecehiTtng unit (4) remains turned  [0208]En the
otner example, by turning off output uf, the optIL. ca beam 13, the optical beam B no longer enters INe
licH2 eedtting/j Tht-reoe Lib bbit (4)Therefore, as tong as the light---emitting/light---receiving unit (4) is
operating normally, 
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that has conventionally been used to detect a conclusion of a 

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 in 5 

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 

can be used.  While the gate switch (101) is a switch that 10 

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 in a closing direction 

(23a) of the car door (23) has closed to within 4 mm from the 15 

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 

reflecting portion (621) to the non-reflecting portion (622) 20 

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 

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]According to the other example described, above, a failure of the 1Hght
-emitting/light-receiving unit (4) cab be detected. Consequentan Mbnormai circumstance can be  113
avoided where 4 for, 4J 0e c or signal 5 not generated and arisk aversion. opera Ion 18 not phed    t
pte the presence of a foreign objectt such as a string in the entr-n 4 4 the elevator car.        Moreover,
the reflecting portion (621) of the second ref cecting memoer(62) need only exrend from the same
position asa end face in a closing direction (23a) of the high-speed c ax door (23) to a pos(44 :here t
tie epticml.n be reflected when the gate switch. (101) or the MIL switches from 10 Chh to ON, and the
length of the reflecting portion (621) need not rrecessarruy be accurately designed. 
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light-emitting/light-receiving unit (4), after the gate switch 

(101) or the CTL switches from OFF to ON during closing of the 

car door (23), output of the optical beam B is turned off 

while a function of detecting an incident optical beam by the 

light-emitting/light-receiving unit (4) remains turned on. 5 

[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) is operating normally, 

a foreign object detection signal is generated.  In this case, 10 

the control unit (100) continues a door closing operation 

regardless of a foreign object detection signal. 

 However, if an abnormality of some kind has occurred at 

the light-emitting/light-receiving unit (4), an abnormality 

detection signal is not to be generated despite the optical 15 

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 

when output of an optical beam is turned off while a function 20 

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 

[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. [02111A 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 described. below. Moreover, i.n the sixth. elevator,  114 the scc n4tiing member (62)
andforeign object pushing memner (93) are not disposed. in addition, since other lJ.cycrac:Lons are
9imMlar cc chose of tine fifth elevator, descriptions thereof. will be cmrrted. [0212]inhe present
embodL --tral. __ t L.:1,114- 5the remcm: ving Lei- [ ) s disposed at an upper end position of thc
doorstopon a verti -al line extending vertically from an abutting position Ri (refer to Figurewhere the 
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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 in 

the entrance of the elevator car. 

 Moreover, the reflecting portion (621) of the second 5 

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 

OFF to ON, and the length of the reflecting portion (621) need 10 

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-

emitting/light-receiving unit (4) can be detected in advance. 15 

[0211] A sixth elevator according to an embodiment of the 

present invention is a side-open type elevator which is 

similar to the fifth elevator described above and which 

differs from the fifth elevator in positions of the light-

emitting/light-receiving unit (4) and the first reflecting 20 

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, 

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 embodiment, as illustrated in Figure 84, the end
face (84a) of the doorstop 15 frame (84) is formed by a doorstop rubber (841) that extends from the
upper end position to the lower end position of the doorstop frame ( 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). AccordIngly, when the high-speed car. door (23) is in a fully closed state, a path(1 15)
through which the optical beam. B paeses is to be formed. [02144A1.ternati4eas illuetrated in Figure
85, a pair  115 of notcheLions (84c) and (23c) extending alorq the vertmlc (103) ][. formed on the nd
facie (84a) of the doorstop frameand the en 4ain a closing direction (23a) of the higAbspeed car door.
(23), and the pat Jay (115) 
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the second reflecting member (62) and the foreign object 

pushing member (93) are not disposed.  In addition, since other 

configurations are similar to those of the fifth elevator, 

descriptions thereof will be omitted. 

[0212] In the present embodiment, the light-emitting/light-5 

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 

other in a fully closed state.  In addition, the first 10 

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 

frame (84) is formed by a doorstop rubber (841) that extends 15 

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 

(84) and the end face in a closing direction (23a) of the 20 

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 illustrated in Figure 85, a pair 

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 -receiving 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 I 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 present across the entrance, when the high- speed car doorreaches a fully closed state as
illustrated in 20 Figure 86 or 87, an optical beam outputted from the light - emdttjnollight -rece]ilmg unit
(4) is bloc-iced by the string S and detection of the optical beam by the light-emitting/light receiving unit
(4) is interrupted. As a resultforeign ottiect detection signal is to be generated.  116 [0211]Moreover,
configiclrati ons of the res-pective parts at the) present. invention are not. 1 imit.ed fcc the
emamdiments descri.bec3. arove, snd various modifications isi be made within the technical scope
descrioed. in the claims. For example, oaK 
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of notched portions (84c) and (23c) extending along the 

vertical line (103) may be formed on the end face (84a) of the 

doorstop frame (84) and the end face in a closing direction 

(23a) of the high-speed car door (23), and the pathway (115) 

through which the optical beam B passes may be formed by the 5 

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) 

enters and is reflected by the reflecting member (50) and a 10 

reflected optical beam B returns to the light-emitting/light-

receiving unit (4) unless a foreign object exists in a path of 

the optical beam B.  Therefore, a foreign object detection 

signal is not generated. 

[0216] In contrast, when detection of an optical beam is 15 

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 in 

Figure 86 or 87, an optical beam outputted from the light-20 

emitting/light-receiving unit (4) is blocked by the string S 

and detection of the optical beam by the light-emitting/light-

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

object detection signal is to be generated. 

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
lightemitting/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 mdoptedy cEscRIpTlaN CF symeoIs [0219]
rail  (2)car door (2a) end face in a closing direction (i)car door      (3a) end fate in a closing direction
5(12) doorstop frame (12a) end fate 
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[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 

various aforementioned configurations adopted as a safety 5 

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 

safety device of a center-open type elevator. 10 

[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 

floor and a threshold of an elevator car. 15 

 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 

straight line slightly inclined with respect to a vertical 20 

line can also be adopted. 

 DESCRIPTION OF SYMBOLS 

[0219]

(1) rail 

(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 portion (602) 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  
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(2) car door 

(2a) end face in a closing direction 

(3) car door 

(3a) end face in a closing direction 

(12) doorstop frame 5 

(12a) end face 

(23) high-speed car door 

(23a) end face in a closing direction 

(29) safety shoe frame 

(33) low-speed car door 10 

(30) housing space 

(4) light-emitting/light-receiving unit 

(5) first reflecting member 

(6) second reflecting member 

(601) reflecting portion 15 

(602) non-reflecting portion 

(50) reflecting member 

(61) first reflecting member 

(62) second reflecting member 

(621) reflecting portion 20 

(622) non-reflecting portion 

(70) cleaning tool 

(701) cleaning tool 

(7) cleaning mechanism 

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) foreign object pushing member (91), (92)foreign
object penetration preventing member 15(93) foreign object pushing member (94) protruding member
(100) control unit 
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(71) cleaning tool 

(72) spring member 

(73) pressing unit (guide shoe) 

(77) (79) cleaning tool 

(81) frame 5 

(82) threshold 

(84) doorstop frame 

(84a) end face 

(85) frame 

(86) threshold 10 

(87) groove 

(9) foreign object penetration preventing member 

(90) foreign object pushing member 

(91), (92)  foreign object penetration preventing member 

(93) foreign object pushing member 15 

(94) protruding member 

(100) control unit 

(101) gate switch 

(105), (115) pathway 

B optical beam 20 

S string 

(101) gate switch (105), (115)pathway 20 Boptical beam string  119 [1](' saTIety 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[4[A/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 
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CLAIMS

[1] A safety device for an elevator comprising a pair of car 

doors (2) and (3) that move in a direction 

approaching/separating from each other to open/close an 

entrance, wherein 5 

 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 

closing direction (2a), which is to abut the other car door 10 

(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 

and detecting an incident optical beam, a housing space (30) 15 

that houses the light-emitting/light-receiving unit (4) in a 

state where both car doors (2) and (3) are closed is formed on 

the other car door (3), 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 20 

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) is 

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 the straight 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) 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 ight
-receiving unit (4) is 120 IL.ntorlruptec 11 tlosing of both car doers 2) and (3). [2] The safety device for
an elevator accord wherein a cleaning- tool (that cleans a surface of the   first reflectmember (5) during
alogjng of both cat doors 5and (3) frollil an almost-fullyosec date to a 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 toc.(791) thet cleans ac of the second reflecting mei:cher (6) during closing of both coh doors
10(2) and. (3) from an almost- fully ctosed state to a fully 
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interrupted during closing of both car doors (2) and (3). 

[2] The safety device for an elevator according to claim 1, 

wherein 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 5 

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 

(2) and (3) from an almost-fully closed state to a fully 10 

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 

claims 1 to 3, wherein the first reflecting member (5) is held 15 

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 

claims 1 to 4, wherein a foreign object penetration preventing 20 

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). 

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 I to 3, wherein the first reflecting member (5) is 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 of the other car. door (3).  121  [6]The m - 1y device for an elevator accOrdlLnq to any one
claHmt 1 to 5, wb.ereinaforeiqo object pus.h.onq member (95) which tolls ,p a gap formed. between a
lower end of the end  fate Ln a closing diresteu of the one car. door (2) and  5 the surface of the
threshold (82) and wtlich protrude. Mal ier toward tne side of tne other car door (3' thon the qap
mbtnted at a lower end portibn or the one car door (2). 
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[6] The safety device for an elevator according to any one of 

claims 1 to 5, wherein a foreign object pushing member (90) 

which fills up a gap formed between a lower end of the end 

face in a closing direction (2a) of the one car door (2) and 

the surface of the threshold (82) and which protrudes further 5 

toward the side of the other car door (3) than the gap is 

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 

pair of car doors (2) and (3) is mounted with a safety shoe 10 

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 

car door. 15 

[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 

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

fully closed state and a second almost-fully closed state, and 

the safety device includes detecting means that switches from 20 

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 

[7] The safety device for am elevator a.000ro:IncI 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 of the safety shoe frame (27) forme a slope (28)
which has a predetermined inclination amqle 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 means that switches from OFT' to ON at a predetermined point in time duaang cI.osinq of
both cud doors (2) and (3) from the first almbst -fully ilosed state to the second almost-fully closed
state, the second reflecting member (6) reflects an optical beam  122 outputted. from theLttiff Aght
recei fing unit duxing closing of both car. doors (2) ant: (3) from fhe first. almost -folly closed state to
the second. almoso -fully closed state and hardly reflects an optical Iheam ouhphtted from the 5 light
emioting/light-receiilud unit (4) during clhsiud 0111 both car doors (2) and (13) from the secomj
olmost-fully closed stateJ fully closedite." and a determLnatIon tx                 an. b,t(_'ity has occurred at
tme Light- emitting/light-receiving unit (4) is made when a. foreign 10 object detection signal. is not
generated. after the dotecting MeSTIS is switched on.  [9] A safety dovice for an elevator comprising at
least one car doorthat moves to a direction. approaching/separating from a doorstop frame (12) to
open/close an entrance, wherein 15a light -om4fting/light -recoiving unit (4) is disposed 
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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 hardly reflects an optical beam outputted from the 

light-emitting/light-receiving unit (4) during closing of both 5 

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 

object detection signal is not generated after the detecting 10 

means is switched on. 

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

car door (23) that moves in a direction approaching/separating 

from a doorstop frame (12) to open/close an entrance, wherein 

 a light-emitting/light-receiving unit (4) is disposed 15 

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 

frame (12), toward the side of the doorstop frame (12), a 20 

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 

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 a Ihcttcm pothEing 5 space (30) and extends tram the same position as an end face (12a)
of the duo top r.,,Tae (Trwhich thedoor (23) is abut, rtward the back of the housing- space (30), and a
foreign object fetecadon s:Lqna OILs generaled when detectioo oL opticai beam by the
light-emittHng/light-receiYing unit (4) 10 is interrupted during closing of the car door (23). f101 The
safety device for an elevator according to claim. 9, wherein a cleaning tootthat cleans a surface of the 
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space (30) that houses the light-emitting/light-receiving unit 

(4) in a state where the car door (23) is closed is 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 5 

(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) 

is interrupted during closing of the car door (23). 10 

[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 

is mounted on the doorstop frame (12). 15 

[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 

is mounted on the car door (23) further toward the side of the 20 

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 

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 cleans 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 the car door (23) fits so abe slidahle, so as to be novskP along lhe groove (847). [131 The
safe z device for an elevator according fCc any one of 8 5dbms 9 00 12, wherein a (oseign rurphoct d
Linn] member (9 0) which fLlls up a gap formed Ihetween a lower end of t.h.e eno face i nacl.osino
direction (23a) of the car door (2.3) and a 
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held inside a groove (87) of a threshold (86), in which the 

car door (23) fits so as to be slidable, so as to be movable 

along the groove (87). 

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

claims 9 to 12, wherein a foreign object pushing member (90) 5 

which fills up a gap formed between a lower end of the end 

face in a closing direction (23a) of the car door (23) and a 

surface of the threshold (86) and which protrudes further 

toward the side of the doorstop frame (12) than the gap is 

mounted at a lower end portion of the car door (23). 10 

[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 

a slope (28) which has a predetermined inclination angle with 15 

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 

open state to a fully closed state via a first almost-fully 20 

closed state and a second almost-fully closed state, the 

safety device 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 

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 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 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 first almost- fully closed state and a. second admost -fully closed state, the safety device
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  125 second. atm.-) -fully
close. ci state, the second refiting member (6) reflects an opffef outputted. from the I.
ht-emitLibgreceifing omit during closing of the ar door (23) from the first almost 5full- tcosed. state to
the second almost-fully cI_OsedI scateanci haxd!\ refiect.s anoc!ticai beam gutpitteed from ff.. light - 
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second almost-fully closed state, 

 the second reflecting member (6) 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 5 

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 

abnormality has occurred at the light-emitting/light-receiving 10 

unit (4) is made when a foreign object detection signal is not 

generated after the detecting means is switched on. 

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

claims 1 to 15, wherein a foreign object penetration 

preventing member (9) that fills up a gap formed between a 15 

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 

doors (2) and (3) that move in a direction 20 

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 

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 when a foreign 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 comprising a pair of car 20 dbors (2) and. ,3 that 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) disposed below the entraucb, wherein a. light-emitting/light-receiving unit (4) is disposed
9,^ facing downward. on the frame. (81) and (E rflect.ino member (50) is 4Laposed facing upwadT on
the threshold (82) atposition on a straiand line verlically extending from an anuating position 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-Lacapable of oulphlt inc an optical beam and detecting an incident optimal beam, and a foreign ol_4(
oerec.r.aon siadal ins generated wh.en detection of an optical beam) by the light -emdttingilLght
-receLving unit (4) L 
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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 

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

other in a fully closed state, the light-emitting/light-5 

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 

interrupted during closing of both car doors (2) and (3). 10 

[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). 

[19] The safety device for an elevator according to claim 17 15 

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 

surface of the reflecting member (50) and which is spring-20 

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). 

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 direction of the car door (3) and. a pressing unit (32) that presses the cleaning toolagainst the
spring bias duding closing or opening of the car door (3).  127  [20] A safety device for an elevator
comprising a pair of car doors (2) a(that move in a. direction apprcCtcrt1no/sEpa1ctL.Lcc frhm each
other cc open/close an er ra Ice aAd a rrame ( 1) Slisposed. above thp entrance, 5 wherein
isht-erratt(hLic - rec-iving unit (4) is disposed facing aownward on the frame (81) at a p, si t ior op a sc
ra ght             icedexteno aj froaa L]tt[,[aj- pos?.rI:rort where thc 
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[20] A safety device for an elevator comprising a pair of car 

doors (2) and (3) that move in a direction 

approaching/separating from each other to open/close an 

entrance, and a frame (81) disposed above the entrance, 

wherein5 

 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 

closed state, a reflecting member (50) is disposed facing 10 

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 

incident optical beam, and a foreign object detection signal 15 

is 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, 

wherein the reflecting member (50) is held inside a groove 20 

(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, 

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), the lighthemittLng/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 which the one cah door (3) fits so as to be slidable, so as to be movable along the groove hae,
[eth.  [22] The safety device for an elevator according to claim 21,  128 wherein a cleaning tool (77)
that cleans a surface of the reflectxghleer (50) dinging- closing of both 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 
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wherein 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).

[23] The safety device for an elevator according to any one of 5 

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 in a closing direction (2a) and (3a) 

that are to abut each other in a fully closed state of the 10 

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 

portions (2c) and (3c). 15 

[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 

facing downward on the doorstop frame (84) at an upper end 20 

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 

ci arms 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 other in a 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, wherein a lightgemHtten.g/lightbreceiving unit (4) is disposed 20 facing downward on the
doorstop frame4 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 cax door (23) is 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 the straight     , the tie:tit-emit'receivnit (4) is capable 
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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 space (30) that houses the light-

emitting/light-receiving unit (4) in a state where the car 5 

door (23) is closed is formed on the car door (23), a second 

reflecting member (62) is disposed facing upward at a bottom 

portion of the housing space (30) and extends from the same 

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

car door (23), which is to abut the doorstop frame (84), 10 

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). 

[25] The safety device for an elevator according to claim 24, 15 

wherein a safety shoe frame (29) that moves relative to the 

car door (23) is 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 

member (94) has a protruding length from the end face (84a) 20 

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 

of outputnang an optical beam and. cienecnang an incident opticai bea.m, a bpusing space (30) that
bpuses the l 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 member (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 safety device for an elevator according to claim 24, wherein a safety shoe frame (29) that
moves relative to the car door ' '' is 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 J9r ith respect to the position of the straight line and overlaps the safety shoe frame (29) during
closing of  the car door (23).  [26] The safety  device for an elevator according to claim. 24 or 99,
wherein a ,o(eLgn objec 0 hin8 )(anther (ap) that protrudeser toward the side of the car door3) t.han
5the end face '84o) or the doorstop :Fame (84) as 4isposec at a lower. end ) tth 0e duo top 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) That. cleans a. surface of the first reflecting member ,during glosane of 10the car. door (23) is
mounted on the car door (23).  [281 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 -emitting4light -receiving unit (4), 
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the car door (23). 

[26] The safety device for an elevator according to claim 24 

or 25, wherein a foreign object pushing member (93) that 

protrudes further toward the side of the car door (23) than 

the end face (84a) of the doorstop frame (84) is disposed at a 5 

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 

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

[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), 

and the cleaning tool (79) cleans a surface of the second 15 

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) is 

held inside a groove (87) of a threshold (86) in which the car 

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

[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 

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 inside a groove (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 door (23) from the fL.rst. almost-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 unit. (4) uring closing of the car door (l.a I from the first almos fully closed srate to the second
allclosed stare and. hardly reflects an optical bea.m outputted from the light--- 10 emitting
ightgrecoiving 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
lightgomitting/lightgrecoiving unit (4) is made when a foreign oblect detection signal is not 15
generated after the detecting means is switched on.  HALl A safety device for an elevator comprising
at least one car doorthat moves in a direction approaching/separating 
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safety device 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, 

 the second reflecting member (62) reflects an optical 5 

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-

emitting/light-receiving unit (4) during closing of the car 10 

door (23) from the second almost-fully closed state to the 

fully closed state, and a determination to the effect that an 

abnormality has occurred at the light-emitting/light-receiving 

unit (4) is made when a foreign object detection signal is not 

generated after the detecting means is switched on. 15 

[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 

facing downward on the doorstop frame (84) at an upper end 20 

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 

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 the 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 tet:ing 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 door (23) 12 Lu a It and an end. face in a closing direcon (23a) of the car con that is to abut the
doorstop frame (84), and when the car dog_ is in a. fullystate, a pathway (115) through which 10 an
optical beam passes is formed by the pai of depressed portions (84b) and (23b) or the parr of notched
portions (84c) and (23c), and a foreign object detection signal is generated. when dbtection ofopticbi
beam by the light --emitting/light-- receiving unit ,4 is interrupted during closing of the car 15door (23).
[32] The safety device for an elevator achordb g to claim 31, wherein a. cleaning tool that cleahs a
surface of the reflecting member (61) during closing of the car door (23) is rrbuhted on the car door
(23). 
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straight line, the light-emitting/light-receiving unit (4) is 

capable of outputting an optical beam and detecting an 

incident optical beam, a pair of depressed portions (84b) and 

(23b) or a pair of notched portions (84c) and (23c) extending 

along the straight line are formed on an end face (84a) of the 5 

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) is in a fully closed state, a pathway (115) through which 

an optical beam passes is formed by the pair of depressed 10 

portions (84b) and (23b) or the pair of notched portions (84c) 

and (23c), 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 

[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). 

[33] The safety device for an elevator according to claim 31 20 

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[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 any one of  133      ais 17 to 33, wherein oubpug of
an optical beam by the light-emitting/ II ght-rete I 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 rdlno to any one cI 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 threshold are mounted at a lower end 10 portion of the car door.  [361 The safety device for an
elevator according to aby one of claims 1 to 35, comprising:        reverse door opening MeSTIS 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 
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claims 17 to 33, wherein output of an optical beam by the 

light-emitting/light-receiving unit (4) is executed during 

closing of the car door from an almost-fully closed state to a 

fully closed state. 

[35] The safety device for an elevator according to any one of 5 

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 

portion of the car door. 10 

[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, 

reverses the operation and executes a reverse door opening 15 

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 

regardless of whether a foreign object detection signal is 20 

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 

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 closing means  134 or Ii FDaItnLL 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 execution of a. forced 10 door closing operation by the forced door closing means,
announces a start of a run of the elevator cur before the ruu of the elevator car is started by the
elevator car controlling meaus. 
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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 5 

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 is generated during an execution of a forced 

door closing operation by the forced door closing means, 10 

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.




