SPECI FI CATI ON ELEVATOR SAFETY DEVI CE TECHNI CAL FI ELD [ 0001] The present
invention relates to an el evator safety 5 device, and nore particularly to
an el evator safety device that detects a foreign natter at an entrance by
using a light beam BACKGROUND ART :

10[ 0002] For anel evat or, f or exanpl e, i f aper son acconpani ed by a pet such as a
dog on a leash enters an elevator car while the pet is still on a |anding
floor, a car door and a | anding door may close with the | eash stretched
between the inside of the elevator car and the landing floor, 15 and the
el evator car may ascend or descend:PEFHUSAdIAENd of the person is strongly
pul l ed by the | easinom therpet prancki n sonme cases, a wist or the |ike may

severely be injur 0 0 a car door of an elevator, a safety shoe
frame is nnuntegggaﬁggh‘ggéﬁgudes froman end surface of the car door 20 in

a closing dPPEEti on Bl winesntr dlrateintéoto rehetear tdoor. eWaent¢hesatdftat y
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oper ati ons e car” door an
oper ati onsPe28. Also, a |light beam crossing an entrance of an el evator car
is generated, and cl osing operations of a car door and a | andi ng door are

inverted t i rations when the light beamis bl ocked by a person
or a foreigﬁeﬁggygg?%%grious nmet hods are proposed as foreign matter
det ect itdn MBPHods usidig 36na ldighetbeam (foor exeamplie, seef Pakentperson

Li teraturegcdo@chidds & TATI O LISSERPAIENT LIEERATURE [ 0904] BakeRt  an

theraturee}évggzgqgggvajhgl% eN%%%li%agg}ll on a landing floocr, a car

door and a landing door may c¢lose with the leash stretched
between the inside of the elevator car and the landing floor,

15 and the elevator car may ascend or descend. Thus, a hand of
the person is strongly pulied by the leash on the pet, and in
some cases, a wrist or the like may severely be injured.

[0003] To a car doecr of an elevator, a safety shoe frame is
mounted, which protrudes from an end surface of the car door

20 in a closing direction and moves relative to the car door.
When the safety shoe frame bumps into a person or a foreign
matter during closing of the car door and a force is applied
to the safety shee frame, closing operations of the car door
and a landing door are inverted to opening cperations.

25 Also, a light beam crossing an entrance of an elevator
car 1s generated, and closing operaticns of a car door and a
landing door are inverted to opening operations when the light
beam 1s blocked by a person or & foreign matter. Various
methods are proposed as foreign matter detection methods using

30 a light bheam (for example, see Patent Literatures 1 and 2).
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358685 DI SCLOSURE OF THE | NVENTI ON [ 0005] Sone el evators that detect a
foreign matter using a 5 |ight beam adopt a laser as a light emtter.
However, |aser lights are classified acgording to the hazard, and even

| aser lights in relatively safe classes 'may cause danmage to eyes of a
person who | ooks into the lights. Also, the person may be afraid that

hi s/ her eyes are damaged 10 by | ooking into the lights. Thus, the el evator
that detects a foreign matter using a |light beam such as a | aser |ight
needs to tak&btdeasures to prevent the |ight beam from being | ooked into.
The present invention has an object to provide an 15 el evator safety device

t hat can preven a | ooked into. [0006] A first
el evator safety H%V#fgﬂﬁbgg EP% ﬁgégﬁhggbresent invention is an el evator
safety deviiééObhat |idhaudelsvatparr tbitcdetdobrs fhatigmvestiowand iangd s;away

from eagh Q&@Eﬁ}&%m?%d%b@sg §8§%fﬂ%ﬁ1aaQ1%HEréﬂ9€ieﬂnC'Udlng light emtting
means for enltt%n% alig 0ssin ent ance; {;ﬁrece|V|ng
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interrupte and _control nean gontrolllng 0 closin
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the em ssiepréfyd fdlder qpengd ;30 :3hat 8-0h thencas 9@5%&%&@%&% he
light emt ans to start the en135|on at a start of during the
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devi ce accondéng to the
The present invention has an object to provide an
15 elevator safety device that can prevent a light beam from
being locked into.
[0C06] A first elevator safety device according to the
present invention is an elevator safety device that includes a
palr of car doors that move toward and away from each other to
20 close and open an entrance, including: light emitting means
for emitting a light Dbeam crossing the entrance; light
receiving means for detecting the light beam emitted from the
light emitting means; foreign matter detection means for
generating & foreign matter detection signal when detection of
25 the 1light beam by the light receiving means 1is interrupted;
and contrel means for controlling opening and closing
operations of the car doors and an emission of the light beam
by the Iight emitting means. The control means causes the
light emitting means to stop the emission in a fully opened
30 state of the car doors, and causes the light emitting means to
start the emission at a start of or during the closing
operation of the car doors.
[0007] In the first elevator safety device according to the
present invention, in the fully opened state of the car doors,
35 the emission by the light emitting means is stopped, and a

foreign matter detection operation by the foreign matter



present invention, in the fully opened state of the car doors, 35 the

em ssion by the light emtting neans is stopped, and a foreign matter
detection operation by the foreign matter 3 detection nmeans is not

per f or med. At the start of or duriing the closing operation of the car
doors, the emi ssion by the Iight entttlﬁg means is started and the foreign
matter detection operation by the foreign 5 matter detection neans is
started. Wien there is no foreign natter at the entrance of the el evator
car, the light beamenmtted fromthe light emtting neans enters the |ight
recei vi ng feanstiaft eeanielsorel grexfatriver . det ection operation is started and

until the car d@@rgh@rgttgtltsfcloqseﬂ;rlleua,het he /L0 ndetgetiencof othe e ght
beam by the | i means, i s_not errupt and no, foreign matter

rec n t
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| ooked1¢ nt getecitive st@t ehe| @@@Bt}l heamspegcithiec laspectszedeieiognteehsmeans
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openi ng oper at i he car doors open froma f L}%/?C oded p05|t| on.
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control neags yiBQELS H€the foreign matter after the foreign matter

15 detection operation is started and until the car doors are
fully closed. Thus, the detection of the light beam by the
light receiving means is interrupted, and thus the foreign
matter detection signal is generated.

In the first elevator safety device according to the

20  present invention, as described above, the emission by the
light emitting means is stopped in the fully opened state of
the car doors, thereby preventing the light beam from being
looked into in the state.

[0C08] In a specific aspect, the control means causes the

25 light emitting means to stop the emission during a normal
opening operation in which the car doors open from a fully
closed position. This can prevent the light beam from being
looked into during the normal opening operation of the car
doors.

30 {00097 In a specific aspect, the control means inverts the
car docrs from the clesing operation Lo the opening operaticn
when the foreign matter detection means generates a foreign
matter detection signal during closing of the car doors, and
causes the light emitting means to stop the emission during an

36 invert opening operation of the car doors.

{0010} In the specific aspect, when there is a foreign



car doors fromthe closing operation to the opening operation when the
foreign nmatter detection nmeans generates a foreign matter detection signa
during closing of the car doors, and causes the light emtting means to
stop the emission during an 35 invert opening operation of the car doors.
[0010] In the specific aspect, when theré is a foreign 4 matter at the
entrance, the foreign matter detection signal is generated during closing
of the car doors as described above, and thus the car doors are inverted
fromthe closing operation to the opening operation. At this tinme, the

em ssi on byatherbatight w@nmitpicrg wbansorsist oppedr Thitsctamn psewernt itshe
l'ight beamytrem bei %ﬂlq@k%qu&ha duri-pg the aeg%tagp@@segw&@@sdﬁﬁ of
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| i ght beam by the |ight receiving nmeans 1s |n errupte posi ti’on
det ect fdn heand f%@o%ﬁ&Q%ﬁlqﬁ;% ke CRE doshs S?%mc?%%%%FQ(fﬁfm the
predet er m heghtc| esed: posindory andrd0 wentsolsingangpedrat ieanbifoldreng:aapeni ng
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for emitting a 1light beam crossing the entrance; light
receiving means for detecting the light beam emitted from the
25 light emitting means; foreign matter detecticn means for
generating a foreign matter detection signal when detection of
the light beam by the light receiving means is interrupted;
closed position detection means for detecting that the car
doors are closed to a predetermined closed position; and
30 control means for controlling opening and closing operations
of the car doors and an emission of the light beam by the
light emitting means. The control means causes the light
emitting means to stop the emission in a fully opened state of
the car doors and after a c¢losing operation of the car doors
36 1is started and until the closed position detection means

detects that the car doors are closed to the predetermined



5[0012] I n the second el evator safety device according to the present
invention, in the fully opened state of the car doors and after the cl osing
operation of the car doors is started and until a closed position of the
car doors reaches the predeterm ned closed position, the em ssion by the
light JOemtting neans is stopped, and’ % he foreign matter detection
operation by the foreign nmatter detection neans is not perforned. The
predeterm ned cl osed position is set in a position where a w dth between
end surfaces in a closing direction of the car doors to abut against each
ot her is suathsd®d powitdtdn,t batd aapersonhs hegdtoemshoudgderecannat entrer

bet ween th@hgnng?éléitﬁpe@hen the cﬁto§e@e [:;dsq%l%eBe%@@Lf(LrpsrﬁQar%OSdéﬂe%SOf the
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foreign matter detection operation is started and until the

25  car doors are fully closed. Thus, the detection of the light

beam by the light receiving means is not interrupted, and no

foreign matter detection signal 1is generated. In contrast,

when there 1s & foreign matter at the entrance, the light beam

emitted from the light emitting means is blocked by the

30 foreign matter after the foreign matter detection operation is

started and until the car doors are fully clesed. Thus, the

detection of the light beam by the light receiving means is

interrupted, and the foreign matter detection signal is

generated.
35 i6013] In the seccond elevator safety device according to

the present invention, as described above, in the fully opened



car doors fromthe closing operation to the opening operation when the
foreign nmatter detection nmeans generates a foreign 20 matter detection
signal during closing of the car doors, and causes the light emtting neans
to stop the em ssion during a invert op%nlng operation of the car doors.
[0016] In a specific aspect, when there i's a foreign matter at the entrance,
as descri bed above, the foreign matter 25 detection signal is generated
during closing of the car doors fromthe predeterm ned cl osed position, and
thus the car doors are inverted fromthe closing operation to the opening
operation. sAptehiod tihee, cdthedemi ssi ohe bynt heidn ghy  emet tiing tmeamist tiisig
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opening cperation in which the car doors open from the fully

closed positien., This can prevent the light beam from being

15 lecked into during the nermal copening operation of

doors.

the car

{0015} In a specific aspect, the control means inverts the

car doors from the closing operation to the opening operation

when the foreign matter detection means generates a foreign

20 matter detection signal during closing of the car doors, and

causes the light emitting means to stop the emission during a

invert opening operation of the car doors.

{00161 In a specific aspect, when there is a foreign matter

at the entrance, as described above, the foreign

matter

25 detection signal 1s generated during closing of the car doors

from the predetermined clesed position, and thus the car doors

are inverted from the <closing operaticon to the

opening

operation. At this time, the emission by the light emitting

means is stopped. This can prevent the light beam from being

30 lcooked into during the invert opening operation of the carx

doors.

[C017) A third elevator safety device according

to the

present invention is an elevator safety device that includes a

pair of car doors that move toward and away from each other to

35 close and open an entrance, including: light emitting means

for emitting a light beam crossing the entrance; light



[0018]In the third el evator safety device according to the present
invention, in the fully opened state of the car doors, the em ssion by the
light emtting neans is perfornmed and the 15 foreign matter detection
operation by the foreign nmatter detectign nmeans is perforned. Wen there is
no foreign matter at the entrance of thé elevator car, the Iight beam
emtted fromthe light emtting neans enters the | |ght recei vi ng neans.
Thus, the detection of the light beamby the Iight receiving 20 neans is
not interrupted, and no foreign matter detection signal is generated. In
contrast, Wwheslvier endassa fiaor eicgrotangerhat 1ipet entaanoetitdre frigghttHseam

emtted fr@m;ﬁbe drisght ngni LELNG, NMBANS 1S blln%k@p %tte*&%lmr%&éhmtfto%f and
t hus the detection of the Ili ht beam a‘g%/%the i neans i s 25
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ate of _the car doors. [0020]in a_specific
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aspect, rol Tedns ER{EAdSIAVEETH me 5w 8 VAGRT AGCHHICH tHe 08
door s shoubdebentmainveaitned, | Ant hiee f b1y cpened state whenhd head Cti’cﬁ:irgsr,l
matter detecti op; feARS PLNSIALES R LaLel9n, "L RL det 6eli on, 3 % 4 the

fully ened state of the car doors. Thus, Tif person tries to ace
hi s/ her® heaBr ot9shSWFEEF | ACtHes it r Qﬁééa‘fbmll odfky i 6 16°F A& @Fﬂttﬁéam
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[0021] I n a_specific aspect, the control neans causes emtt
means to stoptthRe e3n’19§’§'1 SRR ERETFINT e SdRed e lwht Teceiving means.
Thus, the detection of the light beam by the light receiving

20 means 1s not interrupted, and no foreign matter detection
signal is generated. Iin contrast, when there 1is a foreign
matter at the entrance, the light beam emitted from the light
emitting means is blocked by the foreign matter, and thus the
detection of the light beam by the light receiving means is

25  interrupted, and the foreign matter detection signal is
generated.

{0019 In the third elevater safety device according to the
present inventicn, as described above, when a foreign matter
detection signal is generated in the fully opened state of the

30 car doors, the emission by the light emitting means is stopped.
Thus, if a person tries to place his/her head or shoulder in
the entrance to look into the light beam emitted from the
light emitting means in the fully opened state of the car
doors, the person's head or shoulder is detected as a foreign

35 matter, and thus the emission by the light emitting means is
stopped. Thus, it is impossible to look into the light beam



15 state of the car doors, then causes the light emtting neans to start
the em ssion at the expiration of the tinme period during which the car
doors should be maintained in the fully opened state, and causes the |ight
emtting nmeans to stop the em ssion and _extends the tinme period during

whi ch the car 20 doors shoul d be maintaifned in the fully opened state when
the foreign matter detection neans generates a foreign matter detection
signal, while the control nmeans starts the closing operation of the car
doors when no foreign matter detection signal is generated. 25[0022]1n the
speci fi c aspetted whiennt Heree isglat f eméighngrateensatint hehentfndige dpertaue

fully opengd.state afe the CRI d00kge0LLR PEIAON ik LAOKE DGni Nty Ne dd ght

beam and thus the fo el gn matt er ch ion signal is generated to stop the
eni ssi on by tRE 1TYH et FRg-Hedis, 1t RBSRAT sTihF BY THE 3B% 1Yt enitting
means i s thehzelarteth at thecékptratpent of thhe contecpemieadsduxitrganhiach t he

car doogs shoul debedraintained:in the fully,opened stabe. nhen, a.dorei gn
matter detectlgn flgnal S %enerated %?aln, it is supposed that the foreign
matter remal st At Y PRI AhEECoF A" peS ofP ot AGES F oBRFAGHi G &"4Me 35

i ght beanvehustet ha efvssion byptthe |dghtctemint t & hgnateans | shst dpped
agai n, andsphg.gaL:door srangmnt adngd in $he fulty, %e?@gﬂeQr§E§t%bln
contrast, 8] ggéngig £§£9Q92§tg§rsgggf§ééogn the entrance to look into

10 the light beam immediately before the closing operation of the
car doors 1s started, the car door can be prevented from
bumping into the person's head or shoulder.

(00217 In a specific aspect, the control means causes the
light emitting means to stop the emission in the fully opened

15  state of the car doors, then causes the light emitting means
to start the emission at the expiration of the time period
during which the car docrs should be maintained in the fully
opened state, and causes the light emitting means to stop the
emission and extends the time period during which the car

20  doors should be maintained in the fully opened state when the
foreign matter detection means generates a foreign matter
detection signal, while the control means starts the closing
operation of the car doors when no foreign matter detection
signal is generated,

25 [00z21 In the specific aspect, when there is a foreign
matter at the entrance in the fully opened state of the car
doors or a person is locking into the light beam, and thus the
foreign matter detection signal 1is generated to stop the
emission by the light emitting means, the emission by the

3¢ light emitting means is then started at the expiration of the
time period during which the car doors should be maintained in
the fully opened state. When a foreign matter detection signal
is generated again, it is supposed that the foreign matter
remains at the entrance or a person continues looking into the

35 light beam. Thus, the emissicn by the light emitting means is

stopped again, and the car doors are maintained in the fully



signal is generated, the closing operation of the car doors is started
while the em ssion by the light emtting nmeans is continued.

5[ 0023] Further, in a specific aspect, the control nmeans causes the |ight
emtting nmeans to stop the em ssion during a normal opening operation in
whi ch the car doors open fromthe fullygclosed position. This can prevent
the Iight beam from being | ooked into during the normal opening operation
of the 10 car doors. [0024] Further, in a specific aspect, the control neans
causes the light emtting neans to performthe em ssion during the closing
operation efetéd ehrteoor$; rcpverasttherwarndobrseigronmd thies ol dstiagion

operation toghhe p@é‘@w&a@a@@r athoncWemhd hfpe&%ﬁ%ebgntﬂ@t&ﬂ ges.ect;ion
gn . matter det ectlon si gnal r cl osi ng of the car

nmeans gener afes in
Goor s, “ana Cancel tReT I OHE eHats Iig: mking "o brg t RE: Bri e BRoatr iy an
invert openpngnmpﬁfatlon of the car doors. [0025]1n the specific aspect,

when thgre g Hp forﬁlzg:@le%o ng;tgr Aledifg cenfrance ofn i he gleyat qr. car, the
| i ght beamemtte romth emttlngameans enters the |'ight receiving

means bef of 8°the O Ut %%FBPI JeErdsed. STRUsTRE hg Rt et i B 160 ehe
| i ght beambym&heciergitg rC@@ela\tn ng freanrbitls hiot cat edoapt edierand-ano ther ei gn

matter detegii@n.signal is; tz%ngeneifr%ﬂtsedc | N G aSThe WHER & |
foreign natterlpai t he eptrjénjgle t he ﬁtn brbeam er%ttgd f%@%'?%re ﬁ:o?n

emitting nBAhRY i SOBTHL kb Dy i He S o‘f}bﬁi g‘?PJfFéﬂ]t TP PEMGr LRITE ELaP 6’5or ear e
fully ¢0osedr ddwss. the detection of the |ight beam by the |light receiving

Teans is i fbessppt edry,and L hey f opel gn.dmtier, 30.det echi onoskgnal ko

gener at ed. he spécific aspect, here Is a foreign matter at
the entrantd!*the Weorlég&ﬁ r‘?ﬁ‘t‘FEf‘“‘éieIf‘%%’i?i otr‘P é?ieérlféflml $hgefBt ot e’ ditiing
cl osi ng of thhectasirdpons:rasidesorti bed ab@vdpoaﬂd izlnmrttshet}marcaioarc&rare

inverted ff%tfaﬁecwégm@ OpsL At Qf, 1Q, the 35, rkg)e%g;&%' et I S
time, the em ssion ¥ e light emtting rreans I's ‘st hi's can prevent
t he ||b% B%%ﬁﬁgn ma ter detection means generates forelgn matter

detecticn signal during closing of the car doors, and causes
the light emitting means to stop the emission during an invert
opening cperation of the car doors.
[0025] In the specific aspect, when there is no foreign
20 matter at the entrance of the elevator car, the light beam
emitted from the light emitting means enters the light
receiving means before the car deors are fully closed. Thus,
the detection of the light beam by the light receiving means
is not interrupted, and no foreign matter detection signal is
25 generated. In contrast, when there is a foreign matter at the
entrance, the light beam emitted from the light emitting means
is blocked by the foreign matter before the car doors are
fully closed, Thus, the detection of the light beam by the
light receiving means is interrupted, and the foreign matter
30 detection signal is generated.

In the specific aspect, when there is a foreign matter at
the entrance, the foreign matter detection signal is generated
during closing of the car doors as described above, and thus
the car doors are inverted from the closing operation to the

35 opening operation. At this time, the emissicn by the light
emitting means 1s stopped. This can prevent the light beam



10 from being | ooked into during an invert opening operation of the car
doors. If a person tries to place his/her head or shoulder in the
entrance to look into the light beamenmtted fromthe 5 light emtting
means during the closing operation of the car doors, the foreign matter
detection neans detects the person's head or shoulder as a foreign matter.
Thus, the car doors are inverted fromthe closing operation to the opening
operation, and the em ssion by the light emtting neans is stopped. Thus,
10 it is inpossible to look into the Iight beamemtted fromthe |ight

em tting néams Hekingloheed| osingdeperatiomniofetthecrarirdoons ratherelnyf
preventi ngtthe-d} g, aeam from bei ng | ooked into during the closing

operation of the_car doors 0026] I n e aspect. of the first to
CPETa ol ovator 55 SaPBrotRestios secaiarhg o/ FRe. Bratent FAREREFDN T he
control neahs ientckades: tixwkn&ﬂeldb@rtbbo§um@tm$ﬂﬁmf@mlp@ﬂiofnpmgtae

forciblg deggnhel @xﬁwﬁglrggoerﬁ@édsorawmfgor&;eblaao%ll%;l Bei6ar odoers car
ir respect | e of elgc{ not he foreign matter et ectio rreans ener at es
a foreign ?{%W ﬂgi Iﬁéﬁnsﬁaﬁﬁ?r 20" Hrid Woli*FPEat P bR" hbans® 5T 398t ©°f yi ng

of perfornmhaege of siveilfderciabl e dooeigt osdngeopelabsontivef orre dyomurireg t he

forcible d@%epﬂﬁlﬂ‘%n@pﬁ{e&tdmlm %@%rgengﬁ bl g gﬁgrogé%@%m@n,
[0027]Accord| o the s eC|f|c an _acci dent can be B vented that a
o chty LRSS f

passenger ™5 *CRe”¥al g e5& LSRRI BEFGh 15F SERBPROr i BIYE - door
cl osi ngo opet at s ohrp¢H028lel reca ispéciihico abpectght heegontmolterpannf uhcher

includes: el gvat gﬁl@ﬁrngcqgggrgl JBARS 190 S1:@fdinag otpreévﬂ%hbﬂgo@f hoe glevator
car after the forcjble door closing neans conpl étes forcible door

cl osi ng op%?%f?bnthﬁﬁﬂb%eEGHHeﬁb“Hbt F?céﬁﬁ@ﬁ eSS FBW“nGFHP9|ﬂ§m
starting tiaveldngnof thhecebevat apecar ibef of ecitchecael ewater car control

means startgoigavel ing pis e ghevaber: Car whenst pe: foretgn Al sl o,

detection neans generates ‘a foreign nmatter detection signal durin the
forci bl d%%?e?ﬁ(ﬂﬁWﬁfeépéFéPFﬁh”%yt?rﬁ??(ﬁ%ﬁqﬂq§ 3§VIBB+°%10§F%93

means includes: forcible door closing means forx performlng a
forcible door closing operation of forcibly clesing the car
doors irrespective of whether or not the foreign matter
detection means generates a foreign matter detection signal;
20 and notification means for notifying of performance of the
fercible door closing operation before or during the forcible
door closing operation by the forcible door closing means.
[0027] According to the specific aspect, an accident can be
prevented that a passenger 1s caught by the car dcor at
256 completion of the forcible door closing operation.
(o028} In a specific aspect, the control means further
includes: elevator car control means for starting traveling of
the elevator car after the forcible door c¢losing means
completes the forcible door c¢losing operaticon; and second
30 notification means for notifying of starting traveling of the
elevator car before the elevator car control means starts
traveling of the elevator car when the foreign matter
detection means generates a foreign matter detection signal
during the forcible door closing operation by the forcible
35 doecr closing means,

[(0029) According to the specific aspect, 1f a person



[ 0029] According to the specific aspect, if a person 11 m schievously or
intentionally stretches a foreign matter (for exanple, a string-Iike
foreign matter) between the elevator car and a landing floor, an accident
can be prevented that traveling of the ﬁlevator car is started with the
foreign 5 matter caught between the car ‘door and the |anding door after the
forci ble door closing operation is conpleted. [0030]A fourth el evator
safety device according to the present invention is an el evator safety
device that includes at |east one car door that noves toward and away from
a 10 door stopchirammstly clrosetandiopenartentrances Factidi nptidghtfor

emtting neans.for §mstttrllﬂg @tté ght,-beam ¢Lesskng Hehecent napRce; 1 ddaht
recei ving rreans flor ]S?Pe in he light beamemtted fromthe

enitting nmedhs? forei %%ﬁec |oﬁcﬁe%%%tfS?nggﬁeﬁEﬁvﬁﬁtSdf6%€lgn
matter det ecevonirkb sfgridle wheﬂﬁdenectannlef $trer leidqghv i Peamrby fche ilonght

receivigg HE@B@rIéEddﬂﬁﬂﬂéﬂw%%q tﬁ@dc89n559£ HE@”%héOiaﬁéHHd(HddﬂﬂhﬂQQQn'ng
and closin car door and enm ssi on of ‘the |ight beam by

g rat|ﬁ§ g an e
the Iight &hFtt9H ﬁlgorT‘ﬁ OOt PEETRBARS CAUSEREHE i ght emitting neans
to stop théO@hﬂb5|oﬂ%|ﬁOQ©L® fedkebvytopesedesyataewofcet hecoardidgor fo andtecauses

the l'ight emididg; MRANS 40 S ald LN LMSSION AL &Sl Ly dWdngekhe
cl osi ng operation of the car(ﬂgor 0031]1n the fou thgglevator safety

devi ce accBtdi'f§to THe pREsemCh nb8Ati IRV ePn THETUI FYC ofeRed STAE e®of the
car 251¢oofpotheremrssieonobylivhe krdghtpemart ieng repans iscstdpped,lignd t he

foreign naéﬁfttfkﬁfﬂ$édﬁg og%rat@g@t@yn%he aforelgn metier dejectjonpeans is
not performed. The em ssion by the light emtting neans is started at the

start or dﬁ???ﬁPqQKetﬂQQﬁ N Sperati i BF te 65?6&66Pg ang 36 % he F€6F%ei gn
matter deteeciftord opérat i omhdy thehdf orengn:inat t eneatet;ectiore i@ansndtser

started. V@@%Eééﬁ%he héaﬂ@ f@%ﬁngnQFééfﬂg-a% foreign matter detection

15 signal when detection of the light beam by the light receiving

means is interrupted; and control means for controlling

opening and closing operations of the car door and an emission

of the 1iight beam by the light emitting means. The control

means causes the light emitting means to stop the emission in

20 a fully opened state of the car door, and causes the light

emitting means to start the emission at a start or during the
closing operation of the car door.

[0031] In the fourth elevator safety device according to

the present invention, in the fully opened state of the car

25 door, the emission by the light emitting means is stopped, and

the foreign matter detection operation by the foreign matter
detection means is not performed.

The emission by the light emitting means is started at

the start or during the closing operation of the car door, and

30 the foreign matter detection operation by the foreign matter

detection means i1s started. When there is no foreign matter at

the entrance of the elevator car, the light beam emitted from

the light emitting means enters the light receiving neans

after the foreign matter detection operation is started and

35 until the car door is fully c¢losed. Thus, the detection of the

light beam by the light receiving means 1s not interrupted,



the entrance of the elevator car, the light beamemtted fromthe |ight
emtting neans enters the |light receiving neans after the foreign matter
detection operation is started and 35 until the car door is fully closed.
Thus, the detection of the Iight bean1bﬁ%the light receiving nmeans i s not
interrupted, 12 and no foreign matter tection signal is generated.In
contrast, when there is a foreign matter at the entrance, the |ight beam
emtted fromthe light emtting neans is bl ocked by the foreign matter
after the foreign matter detection 5 operation is started and until the car
door is fubkhy closédreildrus nattherdedestdtomnof stdreall | ght dpeamdiyd.he linght

receiving H§§@§aé§ 'dﬂé%’&%@E%dusa@d£%Q%1&9rﬁbg£bﬁmﬁte{hgeéﬁ%¥éﬂyé si.gpal is
gener at ed. nh 2% fourth elevator saf e&éi evi.ce according tqo the 10 present
133y ent'<Eito

i nventi on, G 58d a8V Er R hiP Fhy “ERE PRERT M9 HGmbans i s
st opped inthhe fuktygopenedtst at efofr t hehear fdoorgn t hexglyyr praventting t he

light beam.fromhei ng | gokedd rgnfa ldmtlhe Sl & [QR32]1d @SRecifdseaspect,
t he control. neans causes the 15 enltttﬁglneans to stog t he em ssion

during a noRi B‘b‘én?‘%‘g%tﬁé%“at‘?fon“?% WHith 198 ¥t or! st 70 ' He
fully cl osedaposi¢i bmtemdhirgeclan apdevéent foheibnghttbeamiéromiyei ng dredked
into duringsthe noffwl opening operation of the car door. 20[0033]In a

specific aspect, the control means inverts the
In the fourth elevator safety device according to the

10 present invention, as described above, the emission by the
light emitting means is stopped in the fully opened state of
the car door, thereby preventing the light beam from being
looked into in the state.

F0032] In a specific aspect, the control means causes the

15 1ight emitting means to stop the emission during a normal
opening operation in which the car door opens from the fully
clesed position. This can preveni the light beam from being
looked into during the normal opening operation of the car
door.

20 [C033] In a specific aspect, the control means inverts the
car door from the closing operaticon to the copening operation
when the foreign matter detection means generates a foreign
matter detection signal during closing o©f the car door, and
causes the light emitting means to stop the emission during a

26 invert opening operation of the car door.

[0034] In the specific aspect, when there is a foreign
matter at the entrance, as described above, the foreign matter
detection signal is generated during the closing of the car
door, and thus the car door is inverted from the closing

30 operation to the opening operation. At this time, the emission
by the light emitting means is stopped. This can prevent the
light beam from being looked into during the invert opening
operation of the car door.

If a person tries to place his/her head or shoulder in

3% the entrance to look into the light beam emitted from the

light emitting means during the closing operaticn of the car



car door fromthe closing operation to the opening operation when the
foreign nmatter detection nmeans generates a foreign matter detection signa
during closing of the car door, and causes the light emtting nmeans to stop
the em ssion during a 25 invert opening operatlon of the car door. [0034]In
t he specific aspect, when there is a fo}elgn matter at the entrance, as
descri bed above, the foreign matter detection signal is generated during
the closing of the car door, and thus the car door is inverted fromthe
closing 30 operation to the opening operation. At this tinme, the em ssion
by the |igHpoem thé nfoneans nist tstropiped ctThi smeans pheveris te | pghtorfeam

from bei ngrkogked bHEQlM'é‘Q L heotoverl tnOpeN N 9pREr atinen Qf tihe car, door.
If a person_tries t hi s/ her head or shoul der in 35 the entrance to

| ook into Eﬂ}ée’f‘feg‘%t ThEder GREEREPT ght &1F t PPRY HeaReHUriRy t he
cl osi ng openat fion @flStSh@ncay t1g Mdiodrt, ethétfogengmaretst ertogetdct ibmspeans

detectsst h@tpgésg?zﬂp@sshﬁﬁ% Q!o shew dekcasna fl%ﬁt gﬁeéﬁtéxﬁftteﬂﬂ%oﬁ hecar
door is inverted fromthe cl 05|({1‘-ﬁrglperat|o t he openi.ng o tion, and

the emission?By ERE- Bt &Y t Wedng ?ﬁ&ﬁpé’é’er‘?ﬁ&% |tt Fg car
i npossi bl edtor] ook igityo prhecht g beanm ighit tedrf fopmt heithg gmo?@mi tmmg

means duri ggrihe ‘cmeo%'l'agl@&eéﬁéﬂé%‘lo%f ofhengcats dQQf,y thereby preventing the
| i ght beam ;)é?{n bei | ooked into dur|€$ t he cl osi ng operation of the car

door. [0035YX°1ifth |£\J/ tor G"s"aef"’éz‘tty?rde 1PceetyacéiSf’]EjF‘ﬁg FEITRE"I0 b7 eddhit
i nvent Lon psemmiel evatrdricgafiet yardeviee ttdat sd inclyudéssiate |@ast oned uclars door

that noves {ovy%raqtang]@vx@grf r&un a s]e]al3 Smegr%at&i ckpge a@ﬂ@ OP%}n an
entrance, |nclud|n light emtting neans for emtting beam

crossing tARCEHIHA @mel i"Ghf* P88 e VS NP Hediis ef“&rraﬁéteecf-?ﬁbu‘%’rﬂsg | i gt tbeam
15 enittedefhiomitche dedagist emirt t iend theans; af ot egign netdrer deiwecinioon teans

for genera@z‘a%rﬁ:ef Ofﬂ MRiLEr 48t feLhan £ OnRl &R d%gct.ﬂ gﬁtofbeta%
| i ght beam b%/ %%Q receiving means i s interrupted; claosed position
e Wseq‘ ort

det ect £dn ectiihg tHERT t hE EEr Woor"§ 5| ostF&igha matter

predet er m ébeitkction means for generating a foreign matter detection
signal when detection of the light beam by the light receiving
means 1s interrupted; c¢losed position detecticon means for
detecting that the car door is closed to a predetermined
20 closed position; and control means for controlling opening and
closing operations of the car door and an emission of the
light beam by the light emitting means. The control means
causes the light emitting means to stop an emission in a fully
opened state of the car door and after the closing operation
26 of the car door is started and until the closed position
detection means detects that the car docor is c¢losed to the
predetermined closed position, and causes the light emitting
means to start the emission when the closed position detection
means detects that the car door is closed to the predetermined

30 closed position.
(00367 In the fifth elevator safety device according to the
present invention, in the fully opened state of the car door
and after the closing operation of the car door is started and
until & closed position of the <car door reaches the
36 predetermined closed position, the emissicn by the 1light

emitting means 1s stopped, and the foreign matter detection



20 cl osed position; and control neans for controlling opening and cl osing
operations of the car door and an em ssion of the |ight beam by the |ight
emtting means. The control nmeans causes the light emtting nmeans to stop
an emission in a fully opened state of ﬁe car door and after the closing
operation 25 of the car door is started and until the closed position
detection neans detects that the car door is closed to the predeterm ned

cl osed position, and causes the light emtting neans to start the eni ssion
when the cl osed position detection neans detects that the car door is

cl osed to Pherpririet érni riéd 30ockoged posiad ometp0036] | nuedres fiifs h reltevat or

safety devigerag&os di ngnt0 ﬁf&ﬁdﬂé&%@ﬁ%dlQyﬁﬁ%kpnpoéftﬂwaié“'ﬁétopﬁﬁe@ state
of the car door. and fter the e car _door js started

t ft
ond ot 1 BOS oL BBEIT Bn o iPhe e Rodt bt ReS 36° pPedel B ithed
cl osed posﬁtr@@thrheOéntSQ orrbyddre drighthenieeingemednsnd sist oppkd,z and

the foregi gnla’@tt@ﬁaaetaecptéx%n 14 aper atd osh Ay, dhe JQnRjcgnmtt efedelgct i on

means is not performed. pr.edet er ni ne osed position is set in a
position vvg%? J i Cﬁeﬁﬁgeﬁh@anéooﬁcftgﬁrtféir&el n a closing direction of the
car door and th@t d@bﬁsttoptef rame: | shguchoaed wadtifiithatofa pes sontrs dvead or

shoul der C@@Q@%eéﬂﬁﬁﬁ 53@@@%%@mt9§de@£b§aafgyaitaeﬁ thﬁed9@£§§£8%'&@aW§m
At the ti rrﬁé(\é\{qen t he ¢l osed position of oor reaches

th
pr edet er mi Tl LB PESi t FHANS t e erﬁt§§ byaTCﬁe 4%¢gh Oéﬁf?’tl rtbatﬁéeatns is
started? andtedie drorapgre oratnt ery 1101&1Ief@m11g§n roperat |<tﬁ1:eb>)tlt0he rfe@nei gre

matter det geli@in MeaNS:d St}?éx%rtu%d né/\hﬁ&ét@‘%{ €0d 15RO Jtor*ﬁtegrbr{@rtan%% ats the
entrance of, the el evator car, eamenmtted fromthe |i

emitting means EMErsTt he*Ti g ,Il-égl\'ﬁ ngSr8an§™aftet tHE™f or BY grgtl“t%ttt er
detection @:pettaﬂtngonmesnstaartt@dsandleuntlulght:hecelc&wamgdcr@afans kdteéy dhesed.

Thus, the @8£@£§d oleagte]_t haettg@torbe%%mttdte 14 g@tar:@&@l ¥hAY utt%@@S t'h% not
Interr ted f orei %n matter tection si gna ener at ed

contrast, %JéngPﬂEr &5 £l Yorei°ghdmat e at he d@r‘?tercéﬁ(? o he- NS dmg%am
emtted froeatheyl tght Léghtt rageeans mesarkd owautstbytmttre:ﬂ@tfedr, eiagn mat t er

after the torei H@%E&E Q@E@EEi&P 9@?&@1'9@ started and, untid.the car
door is fully closed. Thus, the detection of the Iight beam by the l'i"ght

recei vi ng RE&hsH Y ritedr dFEEdI™ aRdt tHe ?‘brtétegr‘?“ﬁéta%? ' defRctiOH SigRal is

generated.emitted from the light emitting means is blocked by the

20 foreign matter after the foreign matter detection operation is
started and until the car door is fully closed. Thus, the
detection of the light beam by the light receiving means is
interrupted, and the foreign matiter detection signal 1is
generated.

25 {0037] In the fifth elevator safety device according to the
present invention, as described above, the emission by the
light emitting means is stopped in the fully opened state of
the car door, thereby preventing the light beam from being
looked into in the state. Also, during the closing operation

30 of the car door, the emission by the light emitting means is
started at the time when the car doocr is <¢losed to the
predetermined <c¢losed position. Thus, it is physically
impossible for a person to place his/her head or shoulder in
the entrance to look into the light beam after the emission is

36 started, thereby reliably preventing the light beam from being
looked into during the closing operation of the car doors.



25[0037]In the fifth elevator safety device according to the present

i nvention, as described above, the em ssion by the light emtting neans is
stopped in the fully opened state of the car door, thereby preventing the
| i ght beam from being | ooked into in thﬁ_state. Al so, during the closing
operation 30 of the car door, the emission by the light emtting means is
started at the tine when the car door is closed to the predeterm ned cl osed
position. Thus, it is physically inpossible for a person to place his/her
head or shoulder in the entrance to look into the Iight beamafter the

eni ssion i $08885tartied, at heeeblia eddrablity prieventiing It hexdnisghtauseam tfrreom
bei ng | ookedghnt @rduking thencl osd ng-gperatl ofofsitde garidpoLs. od@
[0038]1n a sgecific aspect, the c.ontr%lr nmeans,k causes the |ight e&%%tlng
means to sPBp tRe BRTSEIESH dut i'RY D ndtei® op&ifimdBper ati8h 1¢ whi'dH ¢ he
car door opénsedrppsithieorf.ul IShic ozed posientort.heThiighdarbgmmevierm theirlg ght
beam from bebR&a 5:iheakeg +i AL O Gur i Ngthe Hor Bl opsa NG Lpesat i-ap of,.t he
car door. [,0039]1n a specific aspect, the control nmeans inverts the car
door from th&"cl osing operation to the opening operation when the foreign
matt er det €8P#dh neals gewerdtids asbecer ghhéOcmattel wetmctioregisgridle

during closkngagbrt Rechakndoeliosangd causesiddecdi gt epiiiiddop®ans 40 stop
t he en135|o§ durhngjghe.lnvert_ogqu&g operation of the car door. [0040]In
the specifl'6%aspBEt Fkf&A"t ABFEST s PGréPgneans generates a foreign

I0 matter detecticen signal during closing of the car door, and
causes the light emitting means to stop the emission during
the invert opening operation of the car door.

[0040] In the specific aspect, when there is a {foreign
matter at the entrance, as described above, the foreign matter

15 detection signal is generated during the c<¢losing of the car
door from the predetermined closed position, and thus the car
deoor 1is inverted from the c¢losing operation to the opening
operation. At this time, the emission by the light emitting
means 1is stopped. This can prevent the light beam from being

20 looked into during the invert opening operation of the car
door.

[0041] A sixth elevator safety device according to the
present invention is an elevator safety device that includes
at least one car door that moves toward and away from a

25 doorstop frame to close and open an entrance, including: light
emitting means for emitting a light beam crossing the
entrance; 1light receiving means for detecting the light beam
emitted from the light emitting means; foreign matter
detection means for generating a foreign matter detection

30 signal when detection of the light beam by the light receiving
means 1s interrupted; and control means for controlling
opening and closing operations of the car door and an emissicn
of the light beam by the light emitting means. The control
means causes the light emitting means to perform the emission

36 in a fully opened state of the car door, and causes the light

emitting means to stop the emission when the foreign matter



matter at the entrance, as descri bed above, the foreign matter 15 detection
signal is generated during the closing of the car door fromthe
predet erm ned cl osed position, and thus the car door is inverted fromthe
closing operation to the opening operation. At this time, the emission by
the light emtting neans is stopped. Thi% can prevent the |ight beam from
being 20 | ooked into during the invert opening operation of the car door.

[ 0041] A sixth elevator safety device according to the present invention is
an el evator safety device that includes at |east one car door that noves
towar d anddawaytfeomes2b woerstop &r ameetan claose randtepeho@ns entalance,

i ncluding: ¢hight e tting means for emtting a |light beam crossing the

entrance; Iigh% recelvug%anean ? detecthgcthe I%ght beamemtted from
the light éMftlng nBans'™® foreigf ‘AEEERr tet®ot i 1FEafSCPBT L ¥eret dtitng a
forei gn mabrepedet eectéron B0 singrale whénydebectd ontafe thie tightaesmdy the

li ght rgcewbngmﬂ@@{b% ISy It%%erzﬁgeteQmL@@ﬁfq@angl ﬁ%@%é%e&onér{aoléﬂeng
openi ng ang cl osing operations Of the car door and an em ssion of the |ight

beam by the®f Pyt G ng UreanSst O rhEPESAL B H%Sénsthc?au§8§e%% | e -
em tting nmeansctoeperdaorsmitsh@eeibssedn 3Giarn thefral by opefiede S§ratentafert he

car door, and gauses Lhee! ibght remdtdng reans, toah%t o Jrfte Qs SLen wen the
forei agn mat ter 16 detection neans gener at es a forei gn matter detection

signal in the"stht el l@[ﬁo@?}ﬂtﬁlpﬁerﬂg?&% hetSvater darsty Tae% teadsrding to
the prégenfhimvenbeongténtidre dul tiye opened is¢at ebpf chdel tat doetsibrighe

em ssion bycthe |%ghﬁo@nkkk%99uﬁgggs %ﬁdp%&goEgﬁglgﬁnq1ﬂ%%ﬂ(ﬁéi gt ter

detection operation by the forel matter detection neans is perforned.
Wien t her e5i 9" %b FBréF@ﬁrﬁﬁﬁ?er t HE '@rtStan cd <ot Fm%ﬁélé%a@oerﬁﬁ%g”the
l'i ght beammentd¢t edl friom ¢rterdricght temi titiphg beanseentess fihen [dightligeeei ving

means. 10 Ihisy; { e deteqtd %o%fke%j "ngt fggéﬂwymw@eﬂ'%d t%]%%' Vi ag

nmeans is not I nterrupted, tter detection signa

gener at®d. IF e clorftt ast tﬁﬁeﬁlﬁhbr€9?§ Yf&P@ldﬁﬁﬂﬁﬂt%ﬁcﬁﬂylpﬁenﬁﬁpﬁaﬁée t he
| i ght beanleneimﬁﬁxi#onnhhe khght femidni ngnaeans detbbocked bygridie fiereign
matter, ang, EQH§,(pe 15 detection of the |ight beam by the light receiving

nmeans i s |nterrupte and the foreign matter detection signal is generated.
[0 Tn the sixth elevator safety device according to the

present invention, as described above, when a foreign matter
20 detection signal is generated in the fully opened state of the
car door, the emission by the light emitting means is stopped.
Thus, if a person tries to place his/her head or shoulder in
the entrance to lcok into the light beam emitted from the
light emitting means in the fully opened state of the car door,
256 the person's head or shoulder is detected as a foreign matter,
and thus the emission by the light emitting means is stopped.
Thus, it is impossible to look dinte the light beam emitted
from the light emitting means in the fully opened state of the
car door, thereby preventing the light beam from being looked
30 into in the fully opened state of the car door.
{0044] In a specific aspect, the contrel means extends a
time period during which the car door should be maintained in
the fully opened state when the foreign matter detection means
generates a foreign matter detection signal in the fully
35 opened state of the car door. Thus, if a person tries to place
his/her head or shoulder in the entrance to look into the



[0043] I n the sixth el evator safety device according to the present

i nvention, as described above, when a foreign natter 20 detection signal is
generated in the fully opened state of the car door, the emi ssion by the
light emtting nmeans is stopped. Thus, if a person trles to pl ace his/ her
head or shoulder in the entrance to |ook?into the i ght beamemtted from
the light emtting neans in the fully opened state of the car door, 25 the
person's head or shoulder is detected as a foreign matter, and thus the

em ssion by the light emtting means is stopped. Thus, it is inpossible to
| ook into tthehtightm boamenitkiiedbbEone t hies |d1ghii ngmchki-agi oeans tie tdwe ful ly

opened st atgoof sLhe (6ak o[00knc! hetebl, Jr euenting, i 4ot lbog,gmrﬁnpmcpei ng

| ooked 30 into in the [y opened state of oor
specific aéBEEtth?Pﬁ?ﬁﬁ§ﬁtPoheﬂ%a%% BRYEAEE - a tine perlod durlng whi ch t he
car door sho0kH] be nmaintaspedificthepdad,| ytmpemd,xsﬂatrﬁaamrbatdb%sf afred gn

matter det egti on. eAns, generat gtg §OO§¥ %?gneﬁ%g%n defecflon, s S)9 (gg! pr1 Jy the

fully 35 opened state of the ¢ person tri'e
hi s/ her hed826f Shottuerdh HoCke EREPafite >t q%klwﬁtto@fﬂhétlw 1§ 35H tb’eam
i mredi at el ytbef oriee tdei ¢liosi Ag oper akp Oretwfod e cak dase psrséardednd he

car door can;bg gBQV%@&eqiofo OB RUTR A 1 LR RTRON 1 hg@fidldﬁtogehn der .

[0045] I n a speC| I ¢ aspect he contro means causes t i ng
nmeans to sfbp ?he‘%ﬁ*s§@8ﬁeﬁn Fie A9 opBhkdi Y ateser t ke C%POMOG#@ t hen
causes 10 heehi ghtorerdd ieng emBANSht Ot sh@rpe iRl @MIrsfiyonhatht fige expi raddron of

the time pepodydyld ngam%ﬂu%@e Gar tggorfﬁﬁ&glg Bfe Rl AN LD LhE TUlTY
opened state, and causes f emttin ang to stop the" 10" eni Ssi on
and extend§ofﬁé9Q|ﬁ@tﬁéFld&ﬂdﬁﬁFﬁ@ mﬁ?%%stW@n@éﬁtaéorasﬁﬁﬁpégbeIﬁﬁﬂﬁﬂalned

in the ful bytepenad si@ata wheni therfor eb:.gn dmtriem sdedeatdson e adso Gerer at es
oy enOn LS 2 LS Manalocitile e conliy AN Sarls the
signal is generated.
[00486] In the specific aspect, when there 1s a foreign
matter at the entrance in the fully opened state of the car
door or a person is looking inte the light beam, and thus the
foreign matter detection signal is generated to stop the
20 emission by the light emitting means, the emission by the
light emitting means is then started at the expiration of the
time period during which the car decor should be maintained in
the fully opened state. When a foreign matter detection signal
is generated again, it 1is supposed that a foreign matter
25 remains at the entrance or a person continues looking into the
light beam. Thus, the emission by the light emitting means is
stopped again, and the car door is maintained in the fully
opened state. In centrast, when nc foreign matter detection
signal 1is generated, the closing operation of the car door is
30 started while the emission by the light emitting means is
continued.
[(0047] Further, in a specific aspect, the control means
causes the light emitting means to stop the emission during a
normal opening operation in which the car door opens from the
36 fully closed position. This can prevent the light beam from

being looked into during the normal opening operation of the



15 signal is generated. [0046] 1 n the specific aspect, when there is a
foreign matter at the entrance in the fully opened state of the car door or
a person is |looking into the Iight beam and thus the foreign matter
detection signal is generated to stop the 20 emission by the light emtting
means, the em ssion by the |ight enittiHb means is then started at the
expiration of the tine period during which the car door should be

mai ntained in the fully opened state. Wien a foreign matter detection
signal is generated again, it is supposed that a foreign matter 25 renains
at the entrancéo@r. a person continues | ooking into the |ight beam Thus,

the em ssionoby) the hiahi.em il mRans.is stapned agal no.0d,the.sar door

is maintained in 0 ene state. In contrast, when no fore
mat t er detéﬁ???ﬁlEﬁ%ﬁﬁﬂgqtse@éﬁéﬁ%@eﬁeaW?M$QHRﬁ§fﬁ§m06@?aFWbﬁP%ﬁ“t4ﬁ¥%§§r door
is 30 startbd whbbéng hepem ssironobythéeckiglitoem tihvagtaeans icsrcontirnued.

[0047] Fyrther, ip.a C§B§f}1@;'8?n@15§r?1 o weu‘?&néémr nrgea%b%r%&‘i%%s Jele lepght

emtting neans to sto ssion durin peni ng operation in
whi ch the éaFeHﬁbr“@ﬁéﬁ§ f?%hﬁQH%§“35m$%ﬁ§y9@P8§éHe%o§itﬁ@ﬁelqﬁlém%éﬁf
prevent theetéghiorbeamydaionibeimg tbekieds | oif otder cag thernoramal operisng

operation of.theg,d8. ¢ar ;4900 h9048] BULEhehe LA 8 BRSCHTLG ASPECT e fhe
control neggenlng operation of the car door.

10 (0049 In the specific aspect, when there is no foreign
matter at the entrance of the elevator car, the light beamn
emitted from the light emitting means enters the light
receiving means before the car door is fully closed. Thus, the
detection of the light beam by the light receiving means is

15 not interrupted, and no foreign matter detection signal is
generated. In contrast, when there is a foreign matter at the
entrance, the light beam emitted from the light emitting means
is blocked by the foreign matter before the car door is fully
ciosed. Thus, the detection of the light beam by the 1light

20 receiving means is interrupted, and the foreign matter
detection signal is generated.

In the specific aspect, when there is a foreilgn matter at
the entrance, the foreign matter detection signal is generated
during c¢lesing of the car door as described above, and thus

25 the car door is inverted from the closing operation to the
opening operation. At this time, the emission by the light
emitting means 1is stopped. This can prevent the light beam
from being looked into during an invert opening operation of
the car door.

30 If a person tries to place his/her head or shoulder in
the entrance to look into the light beam emitted from the
light emitting means during the c¢losing operation of the car
door, the foreign matter detection means detects the person's
head or shoulder as a foreign matter, Thus, the car door 1is

35 inverted from the closing operation to the opening operation,

and the emission by the light emitting means is stopped. Thus,



causes the light emtting neans to performthe em ssion during the closing
operation of the car door, inverts the car door 5 fromthe closing
operation to the opening operation when the foreign matter detecti on neans
generates a foreign matter detection signhal during closing of the car door,
and causes the light emtting neans to ‘fop the em ssion during a invert
openi ng operation of the car door. 10[0049]1n the specific aspect, when
there is no foreign matter at the entrance of the elevator car, the |ight
beamemtted fromthe light emtting neans enters the |ight receiving neans
before theicarsdoopossifid |9 clesed.nthuse tihghdebesti eniofed hierdr ghte beam

by the Ilghagﬁecgﬁnngwwam Sd&%@ottﬂ&tﬁagi%e%pe%%eg fgr hgn JEt ter

detection si enerated. |In contrast, here is a foreign matter
at the entf§ Ee t’??f’ee % WVSEEW%WE? ejdl‘ifffforﬁ@taﬁe flfP@hPeé’Pr‘Pt%?%eW is
bl ocked bydtihend ortei gniosatyespdedore: tife coar caootodrs fully closed. Thus,

the detgct :5@65@1‘ theIAlagfgpelaq%%bxsw@t'539mhe2fkoru%%ﬁ' YhNg; PBANS1d S or

interrupte and the foreign mat tection si gener at ed.
In the speEPfFtY adpecte e ther &0 $Ps P5PERHR ﬁﬁY?%?l%ﬁ'tWﬂ?eﬁﬁ%ﬁﬁﬂée t he
forei gn nmattens defecticon singhabess gemeriatied dwoirngctbeshag wfarthe fwar door

as_descr! bed- aboi, and 0US: 25 t e gar d0gt,) s dnertied frem 1. glhosi ng

oper ation e openlng operation. At £ e eni ssion i ght
emitting nﬁéﬂ%l?% 6ppedr Tﬁ¥§7céﬁrﬁ?%@%ﬁﬁw%héfl|@WFJH§QHPFroﬁ?%e|
| ooked1d nt 6cderdging namn tenveddtaapdrRinngropes atgeor rat et hea cadbrdoon. ddera

person {1 s Lo plce; sl her. headoof -shaulder by Lhegsnt paneey 1o, Lok into

the light beamemtt éit emtting nmeans durin osi'n
operation BEFt e dor tRe hEC¥FOr %ﬁ??ﬁﬁt%%0%kﬁ%uﬂﬁ%ﬁ@tﬁ€§n§mﬁéﬁécﬁ§ the
person's headiogy sheulfderciasea daarrei ghosmaid ebpedditison the cake doofcilse35

inverted fgg g¥% l,Ag,,operation to the opening operation, and the
en135|on b g% |3h%senl?t|ng nmeans i s stopped. Thus,
15 G051] According To the specific aspect, an accident can be

prevented that a passenger is caught by the car door at
completion of the forcible door closing operation,
[0052] In a specific aspect, the control means further
includes: elevator car control means for starting traveling of
20 the elevator «car after the forcible door closing means
completes the forcible door closing operation; and second
notification means for notifying of starting traveling of the
elevator car bpefore the elevator car c¢ontrol means starts
traveling of the elevator car when the foreign matter
26 detection means generates a foreign matter detection signal
during the forcible door c¢leosing operation by the forcible
door closing means.
[06053] According to the specific aspect, if a person
mischievously cor intentionally stretches a foreign matter (for
30 example, a string-like foreign matter) between the elevator
car and a landing floor, an accident can be prevented that
traveling of the elevator car is started with the foreign
matter caught between the car door and the landing door after
the forcible door closing operation is completed.
35 00547 The first to sixth elevator safety devices according

to the present invention can prevent the light beam from being



19 it is inpossible to look into the Iight beamemtted fromthe |ight
emtting neans during the closing operation of the car door, thereby
preventing the |ight beam from being | ooked into during the closing
operation of the car door. 5[0050]In a ggecific aspect of the fourth to
sixth el evator safety device according the present invention, the
control neans further includes: forcible door closing neans for performng
a forcible door closing operation of forcibly closing the car door
irrespective of whether or not the 10 foreign matter detection neans
generates aobbeeigrtaratter detection signal; and notification nmeans for
noti fyi ng of performance of the forcible door closing operation before or
during the forcible door closing operation bé%the forci bl e door closing

means. 15[ 0051] ARtor diErGRESTERR Sheldit kA4 an acci dent can be
prevent ed that>h passenger il caught byithe capndootleat sic@mplgetd ofulafy t he

forciblg dQBén&éO%EQQeOQﬁFaééP”doE995%k'Qm@ éESGéE$§0§§QSQé1m%h€o YL ol

means further includes: el evator car control means starti ravel i ng
of 20 the BF&¥&R'ori®4"tdPPér the forcible door cl osi ng neans conpletes t he
forcible déﬁlg@f@SEng@pﬁfatQOWﬁsamde@ﬂDndeQtBhbGathB nRany farosed

notifying Qf.starting tra 5&99 ég %;Qeeg L.eyator car before the elevator car
0

control neans starts trave |ng e elevator car when the foreign matter
25 det ect i 6h* #HeEhs® gehe?d%s alf ofePGRSREEEETS det ¥t F AT ig fal "HUriiRg t he
forcible dGDatel@BkﬂgJQperamitmnﬂgﬂﬂém&1b®hQI@hﬁtdﬂokh@l@Sbﬂ@tﬁfﬂns

0053] Accor osth ifiec.a evo
Entenllonalg§&g¥%e%£ §§§£¢§O§e95 §ﬁ§%& Pé%¥ %§§£a3ﬂ§w¥%QaE§ﬁﬁ%%%)ﬁn%<
forei gn naftefry %%FMéEﬁSFhéeE¥%ﬁ%ﬁQﬁ'm@@PeénH“dﬂFhﬁﬂ@H@tPFoor an acci dent

can be prevengyed: t hat Figamel § ngs of @besgéewﬁm@rvﬁéw $180uSitray t oM ddi righe

forelon matigt. cauantenueen: 1 Sar dagc,and whe Janding, door afier the

forci bl e door closing operation is hé first to sixth
el evat o? saf ety ebi cBs9@ecof di g2t @em@%%\s%n*mmv@mww carmMPprEianst t he
i ght beamstaoe b€l Rg foreign matter entrance preventing member in the

elevator;
[Figure 7] Figure 7 1is a perspective view showing a mounting
state of a cleaning tool in the elevator;

20 [Figure 8] Figure 8 is a perspective view showing a positional
relationship bpetween the first reflecting member and the
cleaning tool in the elevater;

[Figure 9] Figure 9 is a horizontal sectional view showing an
arrangement example of a light beam with an overtravel;

25 [Figure 10} Figure 10 is a horizontal sectional view showing
an arrangement example of a light beam without an overtravel;
[Figure 11] Figure 11 is a series of horizontal sectiocnal
views showing & former half of an example of a string
detecticon cperation;

30 [Figure 12} Figure 12 is a series of horizontal sectional
views showing a latter half of the example of the string
detection operation;

[Figure 13] Figure 13 is a series of horizontal sectional
views showing a former half of another example of a string

356 detection operation;

[Figure 14] ¥Figure 14 1is a series of horizontal sectional



20 | ooked into. BRI EF DESCRI PTION OF THE DRAW NGS [0055][Figure 1] Figure 1
is afront viewshowing a fully 5 opened state of car doors of an el evator
according to the present invention; [Figure 2] Figure 2 is a front view
showing a fully closed state of the car doors of the elevator; [Figure 3]
Figure 3 is a perspective view show ng 4 nounting 10 state of a light
emtting/receiving unit in the elevator; [Figure 4] Figure 4 is a

per spective view showi ng a nounting state of a first reflecti ng menber in
the elevator; [Figure 5] Figure 5 is a perspective view show ng a nounting
state of avsewondhrefihgctd nganmeabemaln the ehevatempliS5[&Hi guhe 6tFirgure 6

is a perspgg%(\!@lyﬂ %echg%gg a nounting state of a foreign matter entrance
preventing nenper the elevator; [Figure 7] Figure 7 is _a perspective

vi ew show ﬁblﬁu?ﬁ)uﬁtsl ng“é?t”étee bt d5ci2arPRFeE odlt | POE e TEI%v at BFE L DBLFi gur e
8] Figure 8iessaspewspecd i fermdevhashow hge afposidd onadrplel atfi enshipireet ween

the first petlecidng, meaber,and the cleaning tool in the elevator; [Figure
9] Figure 9 I's a horizontal sectional view showi ng an arrangenent exanple

of a Iight (Beanisi th)aniGréet rivels 5] BRgire 0] FPGrdted i 2 e Horilzont al
sectional viewsshowwiggar alsangenmpat fexafplieofe:anipilghto beamew 4oty an
overtravel &5&9&;{? o]p%]rfaE&lee 11 is a series of horizontal sectional views

showi ng a fornmer an exanple of a string detection operation;
[Figure 17} Figure 17 is a block diagram showing an electrical

10 configuration of the elevator;

[Figure 18] Figure 18 1is a flowchart showing a control
procedure performed in an elevater according to a first
embodiment;

[Figure 19] Figure 19 is a separate view of Figure 18;

15 [Figure 20] PFigure 20 1is a flowchart showing a control
procedure performed in an elevator according to a second
embodiment;

[Figure 21] PFigure 21 is a separate view of Figure 20;
[Figure 22} Figure 22 1is a flowchart showing a control

20  procedure perfeormed in an elevator according to a third
embodiment;

[Figure 23] Figure 23 is a first separate view of Figure 22;
[Figure 241 Figure 24 is a second separate view of Figure 22;

[Figure 25] Figure 25 is a front view showing a fully opened

o)
o]

state of a car door of another elevator that can carry out the

present invention;

[Figure 26] Figure 26 is a front view showing a fully opened

state of car doors of a further elevater that can carry out

the present invention;

30 [Figure 27] Figure 27 is a front view showing a fully opened
state of c¢ar doors of a further elevator that can carry out
the present invention;

[Figure 28} Figure 28 is a front view showing a fully opened
state of a car door of a further elevator that can carry ocut

35 the present invention;

fFigure 28] Figure 28 is a horizontal sectional view showing



30[Figure 12] Figure 12 is a series of horizontal sectional views show ng a
| atter half of the exanple of the string detection operation; [ Figure
13] Figure 13 is a series of horizontal sectional views showi ng a forner
hal f of another exanple of a string 35 qFtection operation; [Figure 14]
Figure 14 is a series of horizontal sectional 21. views show ng a latter
hal f of the exanple of the string detection operation; [ Fi gure 15]
Figure 15 is a series of horizontal sectional views showing a fornmer half

of a further exanple of a string 5 detection operation; [Figure 16] Figure
16 is a serpesnofahopiziontal seftional «iewsoghowang cenl atdrery haltf tofe t he

exanpl e of ,tbgest riNgdetact LRH operati on; [Figure 17] Figure 17 is a
bl ock diagran1shomgqg an elec%@Lcal 10 configuration,of t he el evator;
[Figure 18] 'Efgifre FeoF | har & SRoWFRGTE! cBREY BT 9r ot &dlr ¥ PErFor med

in an el evateenaccorehng tof as f fusthenbodivent:; dheitguree kr i gurte t1@ is a
separatg viewsof. H. g€ 18, 15 [Figure 20] Figure 20 is a flowhart show ng
a control procedure performed in an elevator according to a second

enbodi nent; [Figure 21] Figure 21 is a separate view of Figure 20; [Figure
22] Figure 22 iBEZ fM@WC FaRt CERBWI NG TCOREr ONVR20I pnocedure performed in an

el evat or a?@@ﬁé’jf ng 4t thlsohempedi ent ¢\ [ Figuce, 23] \GlLaurs, 23:h8 g irst
separate view of Fjqure 22; [Figure 24] Figure 24 1s a second separate view
of Figure %%?Cf%’—‘?‘i‘ﬁj SETAEL gt e 25 GeCeR<fr bRt ERA &F34REEFng a ful |y opened

10 First embodiment
As shown in Figures 1 and 2, an elevator according to
this embodiment 1is a center open type elevator including a
pair of left and right car doors {2} and (3) that open and
close an entrance of an elevator car. A rail (1) is secured to
15 a frame (102) in an upper position of the entrance, the car
doors (2) and (3) are hung on the rail (1) by hangers (21} and
(31), and guide shoes (22) and (32) protruding at lower ends
of the doors slidably fit in a doorsill (8) and guide

herizontal reciprocation.

20 On the frame {102), a control unit (100) that controls
opening and closing operations of the car doors (2) and (3) is
provided.

{00573 In the left car door (2), as shown in Figure 1, a

light emitting/receiving unit (4} is provided so as to he
25 directed vertically downward in an upper end position on a
vertical line & predetermined distance {for example, 12 mm)
apart frem an end surface {(2a) in a closing direction to abut
against the right car door {3) toward the right car door (3},
while a first reflecting member (5) is provided sc as to be
30  directed vertically upward in a lower end position of the
vertical line,
100581 The light emitting/receiving unit (4} integrally
includes a light emitter that emits a laser light beamn
{hereinafter referred to as a light beam) B and a light
35 receiver that detects the incident light beam B, and 1is

supported by a stay (41) secured to the end surface (2a) in a



25 state of a car door of another elevator that can carry out the present
invention; [Figure 26] Figure 26 is a front view showing a fully opened
state of car doors of a further elevator that can carry out the present
invention; 30[Figure 27] Figure 27 is a, front view show ng a fully opened
state of car doors of a further elevatof® that can carry out the present

i nventi on; [Figure 28] Figure 28 is a front view showing a fully opened
state of a car door of a further elevator that can carry out 35 the present
invention; [Figure 29] Figure 29 is a horizontal sectional view showing 99
essenti al parssnopfdiardairithecfekbvatoar ddvat CHneﬁam%pw@uﬁnthég@resbntA

i nvention; 18pd: bcLﬁ'QHE@sﬁQl 5}993§ 305h8 anferigontale saehl epal visgw

showi ng essenti al rts._of t her el evator that” can carry out he 5
present i nv&ntPon" CH%I’%‘T %RVPNG &ﬁro*rHE | NVENTI ON [0056] Now,

enbodi nent s of Aheuprdgant|wmem3monfmmh¢ begdesoriithedgl nedetairdg wirtih
referenge to thgogré&%ﬁgﬁk 10 Hd Sl fmRodireBL 1aser i8S 800Wy I nyfigures 1

and 2, an e evata according to this enbodinment I's a_center open t%ﬁ§t
el evator in&l YdFAgt8 ParF 8f sPeft PaNd"Fi ght 1 eBFL8boPS (2)-Card FS3) t open
and cl ose angknt rapeevef afi ehevatontcamitAir@itedel)ing sectr ed)t cldks a

frame (102)10;;n<%puepecr @9§é£§9nm%ftt%?e &%&%gﬁ stl@%gqarw@eqpr (B)grgnd (3)

are hung on the rail (1) hangers (. de shoes (22) and
(32) protrG8Ffg” Hte |Wtermg 'Jgte tJrféCdec%]rts 1549 at?ley?mf i ﬁHgéle&o&Pé‘Pl & (8)
and guilde hoeigomtalnedechpeetatd onIn2@ontthet f rare (102} igar contaiolingni t

(100) that ;geRMtfol Sy +the incident 1light beam is lower than the
predetermined threshold, the light receiver outputs a foreign
matter detection signal.
i0059] As shown in Figure 4, the first reflecting member

15 {(5) is provided in a horizontal arm porticn of an L-shaped arm
member (51} protruding on a lower end surface of the left car
door (2}, and has a reflecting surface that reflects the light
beam B wvertically upward. The arm member (51} is
reciprocatably hcused in a groove (81) in the doorsill (8) in

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

The arm member (51} is supported by the left car door (2)
via a stay (52) shown in Figure 8. The stay (52) is mounted to
the car door (2) so that a position in a door opening/closing
direction can be adjusted, and the arm member (51) is mounted

25 to the stay (52) so that a position in a fore/aft direction
perpendicular to the door opening/closing direction can be
adijusted.

[0060] As shown in Figure 5, in an upper end of the right
car door (3), a housing space (30) is formed that houses the

30 light emitting/receiving unit with the car doors closed, and a
second reflecting member (6) is provided at a bottom of the
housing space (30} so as to be directed vertically upward. The
second reflecting member (6) has a reflecting surface
extending from the same position as an end surface {3a) in a

35 closing direction of the right car door {3) toward a back of

the housing space (30) and having a predetermined length (for



openi ng and cl osing operations of the car doors (2) and (3) is provided.
[0057]In the left car door (2), as shown in Figure 1, a light
emtting/receiving unit (4) is provided so as to be 25 directed vertically
downward in an upper end position on a vertical |ine a predeterm ned

di stance (for exanple, 12 mm apart frof an end surface (2a) in a closing
direction to abut against the right car door (3) toward the right car door
(3), while a first reflecting nmenber (5) is provided so as to be 30
directed vertically upward in a | ower end position of the vertical |ine.

[ 0058] The Ekghplem 6Bt img/.reeeiivimglagnitt (4) ligbegrakly fnet udes a. ilgrght
emtter th@m@mfm%ée%%gllgmtbeaﬁtépﬂﬁ 'n@iéerhéggegredsg%teas &dyi ght

beam) B and agl receiver that detects the inci beam B, and
is support@@lbbc St &pYe4%) secured to the end surface (2a) in a 23
closing difégélbn ofad hehoar doorig)e as, showa ilowkirgene 3f AHe ghighream

em ssi og b%alrhéobkg% em ttﬂd}%ﬁﬁc‘ﬁ{a‘&gg lé?xll,'i’ﬁl(]é% gﬁe%’&{ﬂ | Ry tohe

control unit ‘g %“y g tt1ng/receiving
unit 5 (4Pr°tord a%‘r"é""a%{i r }éla%eﬁééﬁd@ct%arp I 5%%‘?9‘? sPaEBptRd L hRhi%eH i s
used to fosnréaspot3dtavimg aclidisdmgt edrettiot oo v Jdhe ddoght( BDe(aaldvar of

the |ight gmk%@% e¢el EﬁbB%sk‘I‘it {,4) does, not, rgyto%mth@ %8£§1<?A‘“

det ection S|g when a recel vi ng anount he 1 nci de t beam
i s higher £R ﬁaﬁcﬁ@rﬁr"@@éﬂéﬁﬁnﬁ@a@’f hf¥shicl dfeqlrl?ré’éﬁi:?}aéft’ hethess tlﬁ’e qheght
recei viilhg gnoovd (HL)t he khei dentsiliights)beamis | ower than t he predeterm ned

threshol d, (hhg,]i ghtFJret%%l ver, OH{JQUEQ\@& areign nat %géhgeéggtacp& signal .
[ 0059] As shovvn In ure Irst Tectd ng
a bracket 72) 15 secured te a rear p081tlon of the foreign

matter entrance preventing member(8) as shown in Figure 7, and
the bracket (72) supports a cleaning tool (7) comprising by a
15  brush in the downward.
As shown in Figure 2, during closing of the car doors {(2)
and (3} to a fully closed position, the c¢leaning tool (7)
cleans a surface of the first reflecting member (5) provided
in the left car door (2) (see Figure 8). Thus, the surface of
20 the {first reflecting member (5) is always maintained as a
satisfactory refleacting surface.
[0663] A mounting state in which the light
emitting/receiving unit (4) is directed vertically docwnward,
and the first reflecting member {5) and the second reflecting
25 member (6) are directed vertically upward includes a mounting

state having a slight inclination with respect to the vertical

line depending on the configuration of the light
emitting/receiving unit (4) (arrangement or the 1like of the
light emitter and the light receiver) or variations in

30 installation position of the car door.
[0064] Figure 9 shows an arrangement examnple of the light
beam B when there is a retraction distance, i.e. an overtravel
T, of the end surface in a closing direction in a fully opened
position of the car door (2) with reference to an end surface
35 of an entrance column (20} that constitutes the entrance of

the elevator car. The light beam B is arranged so that during



15 (5) is provided in a horizontal arm portion of an L-shaped arm nenber
(51) protruding on a lower end surface of the |left car door (2), and has a
reflecting surface that reflects the light beam B vertically upward. The
arm nmenber (51) is reciprocatably housed in a groove (81) in the doorsil
(8) in 20 which the guide shoe of the cat door (2) fits. The arm
menber (51) is supported by the left car door (2) via a stay (52) shown in
Figure 8. The stay (52) is nmounted to the car door (2) so that a position
in a door opening/closing direction can be adjusted, and the arm nenber
(51) is nnumaedeSihoeiheostappeBEmgsetehat saposi in oRignra fdrel afthe

direction pegpendioul ar o 16 dogtgoneRlaglelosing didectionccanhe,

adj ust ed. [0060] As sh omm |n igure 5, in .an up end o he right car door
(3), a hou Pﬂgdsb%%% ?%ﬁﬁjﬁgsoﬁoFH%dd?%%tlﬁﬁﬁsés’ﬁﬂeuée Pl@ht the  light

em tting/ reeenvingsupiot ini thed henciate doolsnel osethctang ansecigrd afefdhect i ng
menber £6) LS ewe“ gsd 3l anbotjomof, the housing SPACE | @32) so as to be

directed vertlca |y upward. The second reflecting nenb has a
refl ecting [80FFAce SABHE ng FF Gt KE eéﬁenaes?%?osxesﬂle?n dhurFsgdd (3a)
in a 35 cl bsangBdwigotuommofovieheraivght are ddeht( Branonat d amt&nﬁedobcthe

housing spage. (30); ds@QM%ea B9 a; predeter er!%%‘ln e%Qta'Ee( fs(?l wn24 8%y [?H

nm, and ref ects a m fromthe ting/receiving
entering th8{Abusi™yf s é@@t(BﬁﬁmWeﬁiléélI?Oﬁbﬁb?%F [ CO6EE A& sHofwn iiReFi gure
6, at aol owennendiraf tiwe sdghtod cas deor 463}, (a)f anei ghenmetiber ogntir@ance

prevent | ng-gRgber (9. PEpLidIdes, doward, el éﬂdgl%ga SARLOTIES. hefugen he

end surface osi n |rect|on o he car “door a surface
of the dooﬂglﬁPgeg? 1& Poner-tend- ‘Gt Needor Bi gf matstiér c8REr diicd dBr évént i ng
menber (9) Liser eshpsocaicabine houwsed i ntHehe-ak0giceave ()8 Bnd nHehe:ddeorssi | |

(8). [OOGZLEQrdQﬁﬁq;%%o%h?r£8¥e[zﬂnd of the right car door (3), a bracket

(72) is secured to"a rear position of the foreign matter entrance
prevent? ng! H%ﬁ%br(Q)“hst@%oﬂheY%F¢ﬁg@ﬁetﬁlsaﬁﬁbOdlmentf during standby

of the car deors {Z) and (3} in the docor opening state and
during a normal door opening operation of the car doors (2)
and (3} from the fully closed position, an emission of the
light beam by the light emitting/receiving unit (4} is stopped

20 and & foreign matter detection operation is not performed. At
a start of a door closing operation in the fully opened state
of the car doors (2) and (3), the emission c¢f the light beam
by the light emitting/receiving unit (4) is started and the
foreign matter detection operation is started.

25 [0067] During closing of the car doors {2) and {3) from the
fully opened state to an almost-fully closed state, the light
beam B emitted from the light emitting/receiving unit (4)
enters the first reflecting member (5) and is reflected and
returns to the light emitting/receiving unit (4) unless there

30 is a foreign matter in a path.

Then, during closing of the car doors (2) and (3) from
the almost-fully closed state to the fully closed state, the
light emitting/receiving unit {4) enters the housing space
{30) formed in the right car door (3). Thus, the light beam B

35 emitted from the light emitting/receiving unit (4) enters the

second reflecting member (6) and is reflected and returns to



the bracket (72) supports a cleaning tool (7) conprising by a 15 brush in

t he downwar d. As shown in Figure 2, during closing of the car doors
(2) and (3) to a fully closed position, the cleaning tool (7) cleans a
surface of the first reflecting nenber §5) provided in the left car door
(2) (see Figure 8). Thus, the surface of” 20 the first reflecting nenber (5)
is always maintained as a satisfactory reflecting surface.

[ 0063] Anpunt i ngst at ei nwhi cht hel i ght emtting/receiving unit (4) is directed
vertically downward, and the first reflecting nenber (5) and the second
refl ecti ngtB8 bhepberen(i@) iapéreieected uwmertiiéal |y upward includes a nmounting

state hav'mgO@8§|'ghﬁxkﬂgﬁc@§ﬁyondWEthﬁr%ﬁggghgt?Faggrigé%gfﬁgohﬁpﬁ284)
8

depending on  th rati
(arr angeneft@o glhg 8&‘ ﬁé PP@%?deWﬁFFéﬁoaﬁﬁet Ly ghtoteteiVdey or
vari ati onstha EOgmmsUakMatBommpaseﬁldnomf1ﬂhe taghdoenitf 0064} ddgurieg9

shows ap aﬁﬁ@@@?@?ntlsemle%tgé b tlhiegmlr%%ame%1%% 5h?n'é§lb!3§ 6@55€tor action
di st ance, an overtravel T, he end surface in a cl 05|ng irection
o]

n e ful | y*Bhered Bos 19 G G CHR ob) ( 27wt 8 er BhebhEo d end
surface 35epitametacaicéngohuim ((20) unhatscahstit ibes: therentr anaeecaf t he
el evator cay.:Jhe,d{dght beam B is arranged so that during 25 standby in a

door openlaﬁ giate shown in Figure 9(a), the light beam B is positioned
outside a WHEH of tHE ent ahcel *Ehd dBFFRg &FosfﬁﬁBGF@?he d86r SHGWY i n
Fi gur et9( bprithend fmghieibeam Bnis posiddconedti nendeaaes| & n€oconneotdingran

edge of th@etection signal. The control unit (100) continues the closing
operation of the car doors (2) and (3} unless the light
emitting/receiving unit (4) generates a foreign matter
detection signal during closing of the car doors (2) and (3}

15  from the fully opened state to the fully closed.

In contrast, when the detection of the light beam is
interrupted, the light emitting/receiving unit {(4) generates
and outputs a foreign matter detection signal to the control
unitt  (100). In response thereto, the controel unit {100)

20 inverts the car doors {2} and (3) from the closing operaticn
to the opening operation, and causes the light
emitting/receiving unit (4) to stop the emission of the light
beam.

As described above, when the safety shoe frame bumps into

26 a person or a foreign matter and a force is applied to the
safety shoe frame during closing of the car doors (2) and (3)
from the fully opened state, the control unift (100) inverts
the car doors {2) and {(3) from the closing operation to the
opening operation, and causes the light emitting/receiving

30 unit (4) to stop the emission of the light beam.

(0070] Figures 11 and 12 show a series of operations when
the car docrs (2) and (3) are closed in a state where a string
S passes through a central portion of the entrance of the
elevator car and 1is stretched Dbetween the inside of the

35 elevator car and a landing flocr.

During closing of the car doors (2} and (3) from the



5 car door (2) and an edge of a safety shoe franme (27). [0065]Figure 10
shows an arrangenent exanple of the light beam B w thout an overtravel. The
light beamB is arranged so that during standby in a door opening state
shown in Figure 10(a), the |ight beam BZ,J S positioned outside the Iine 10
connecting the edge of the car door (2)“and the edge of the safety shoe
frame (27), and during closing of the door shown in Figure 10(b), the light
beam B is positioned inside the |line connecting the edge of the car door
(2) and the edge of the safety shoe franme (27). 15[0066]In the el evator of
this enbodifmeny, okrrawy sttandbytof the cammadorsi(2) ahds¢d) sitmiche adoor
openi ng St@ﬁ@u@@ﬂa@&'ﬂﬁ @gﬁ%@alquw QRER| NG QPE{ Al onuig ﬁl@%th;ea%oors
(2) and SEfromtkﬁryfull !ose osition, an emnission of the ght beam
by the Iight 9EATte+ g/%péD SPyIPRY tSf(%E)“@i $ s?&ﬁp@&réﬁgaﬁbo%“fgoroeﬁ dhCmat t er
det ecti on operdbpon i{8)netdperfiorimed: $Ate aasterit-fofl ig ddosedl esieng to
operatign Fnet he1 ful %y%%%t%t ale qulutskagalgt@a gx?°§“§g1ﬁ12és apg, a()f’) ,(145 e

em ssion o ig ea em ttilng/receiving uni [
started ang” hjgz L%?r'elt&ﬁ rlréfjgér %Iﬁe%tqr(?ﬁSSﬁeFE?l%W%%g startedtits Qme'

25[ 0067] Dusi-nge cl bise ngdefedthiercarofdoorts: ( 2)icard (H8)anf r am t henef ul liyhepened

state to a@mﬁﬂ@ﬁ}/‘ﬂﬂé‘hwr%k%@ﬂq tater the lighty n@@@%}?ﬂ(ﬁfﬂ tgedfd‘lreqr@the
light emtti ng/recel Vi ngaumt .enters the first reflecting nenber

and is reffécted gt rﬁ%g}i‘%l t'rfe 9EPGRE 8% tti ng/ recei vi ng unit (4)
unl essig hef@C 80 i s & foprreisgn 3matritderl 4 nsleovpat hse Aiwen, oduspeugs wwloosi ngeaf t he

car doors (g} and éé’%ri rom the a;gpsg sd Ul ¥ & %?daété‘feevatt%rt he, fulloy,

closed state, the light emtting/receiving uni.t (4) enters the housing
space (30) Chor F@HQWI phee r Fgite cé?%lob? PEPVigdisont hae %I‘?F EAM B35
emtted fromthe la ghtatem thdmyg/ tlecebvings uli tis( Htrentcerd theewseconthe

refleCtingiﬂ§ﬂ§§r0f6¥h@nglk§a£§£lQQEeQnQth eh% @%n%ofloor in contact
156  with the left car door (2} and the safety shoe frame {27).

During closing of the car doors (2} and ({3) from the

fully opened state to the almost-fully closed state as shown

in Figures 13(a}, 13(b} and 13(c), although the string S is

first positioned between the light beam B and the left carx

20 door (Z), as the door closing operation proceeds, the string S

is moved to a pesition where the string $ intersects the light

beam B. Then, during closing of the car doors (2) and (3) from

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

shown in Figures 14(a), 14(b) and 14{(c), the light beam B is

b
ot

moved to the outside of the string S. During the process,

since the detection of the 1light Dbeam by the light-

emitting/light-receiving unit (4} 1is interrupted when the
light beam B crosses the string S, a foreign matter detection
signal is generated.

30 (0072) Figures 15 and 16 show a series of operations when
the car doors (2) and {3) are closed in an elevator in which
safety shoe frames (27) and (37) are provided on the car doors
(2} and {3), respectively, in a state where the string 5 is
stretched between the inside o©of the elevator car and the

35 landing floor in contact with the left car door {2) and the

safety shoe frame (27).



26 the light emtting/receiving unit (4). [0068] Specifically, during
closing of the car doors (2) and (3) fromthe fully opened state to the
fully closed state, the light beamB emtted fromthe |ight
emtting/receiving 5 unit (4) is reflected by the first reflecting nenber
(5) or the second reflecting nenber (6)J%nd returns to the |ight
emtting/receiving unit (4) unless there is a foreign matter in the path.
[ 0069] When the |ight beamis detected,the light 10 emtting/receiving unit
(4) does not generate a foreign matter detection signal. The control unit
(100) continuesbtherc| osdngropefattihen ofr t Aeocar (doorsd( 2)3andr¢B) timel ess

the light @Hl§§'89é£&§e£VéQ£ H@'%hé4$1£$¥%ﬂéﬁﬂ¥% a. f-QLel gn Rt ter Lef.gction
signal during ¢l osing romthe fully opened

t he
State to tHBOFIPREaraged 15T | ARGonbrbye . hhRNPhet Mot BEETon B Ehe
l'i ght beantisstnberkuptred] bé]‘ezuetarghtheniughngbleemelanarrgi ubih¢ (4f¥tgenmer at es

and outputg.a-forel an maft e, QGE%E!LQ% ég&egﬂaacho‘hop%@e&@é‘t rg{e wi.f 1(1Q0) . In
response thereto, the control uni t inverts the car dqors . 2) and

(3) fromthe 2Pt N Spetatitont 8Pt he rﬁtrf-gm&pér éPF%ﬁse%trﬁi CHusesthe
| i ght em tbeag/? ec@henngduming (ApstogsbOptitdheamdesiron (df 4he {3)ghirobeam

As descri b@QeaQ%sstm@th@ﬁ@é@t ¥t§@@e thr anmk: bﬂmlems@é §t9€és%@ or a

foreign matter and a force is ap to the safet shge frame during
cl osi ng of STHE c&y Hb%‘r‘%es( 23)6%?&d (13 r Gt H@ b | §h8péﬁ§8LsP§P@ By Hé
cont r oll0 unindv€d 00y itheerdisstine cdr door st (’]21)9 aad (&prhngmtmlee el casisng

operation to,the ppeni ng.operati Uk Q%,eqﬁﬁglngk&ﬁce|V|ng
30 unit (4) to stop the em ssion of the Ilg t bean1 0070 ures 11 and 12

show a ser PBEE M YPePRET BRSE WhE t véiéar (4 0F§3(2¥“§ﬁ6“P§?dar¥??ﬂ odéd in a
state whergighstiseang IS passes tthreoughiagcent ralfopelth omaofeit hixentiriance of
t he eIevatgggﬁggj%ngekér§£é§§ched bet ween the inside of the
15 100737 Figure 17 shows an electrical configuration of the
elevator of this embodiment. A door control device (300)
provides a door drive signal to a door drive moteor (301), and
thus the car doors {2) and {(3) are closed and opened. To the
door drive motor (301), a rotary encoder (302) is mounted, and
20  an encoder pulse signal obtained from the rotary encoder (302)
is provided to the door control device (300}. The door control
device {300) recognizes positions of the car doors (2) and (3)
based on the encoder pulse signal, and a door position signal
is provided to the control unit {100). The elevator includes a
25 door closing end position detecting device (sometimes referred
to as CTL) (101) that is switched from off tc on when the car
doors (2) and (3) are fully closed, and an on/off signal
optained from the dcor closing end position detecting device
(101) is provided wvia the door control device (300) to the
30 control unit (100). A door opening/closing command is provided
from the control unit (100) to the door control device (300},

and thus the door control device (300} is contrcolled.

[0074] The 1light emitting/receiving unit (4) has connected
there to a laser drive circuit (400), which 1in turn is
3% connected to the control unit (100). A laser light emitting on

command and a laser light emitting off command are provided



35 elevator car and a landing floor. During closing of the car doors (2)
and (3) fromthe 27 fully opened state to the alnost-fully closed state
as illustrated in Figures 11(a), 11(b) and 11(c), the |light beamB
gradual | y approaches the string S, and during closing of the car doors (2)
and (3) fromthe alnost-fully closed state to 5 the fully closed state as
illustrated in Figures 12(a), 12(b) and 12(c), the light beam B crosses the
string S. At this time, since the detection of the |ight beam by the
lightemtting/light-receiving unit (4) is interrupted, a foreign matter
detecti on $rgnathe scgensrlated.t 10[00071pFitgar 6s=238 dntivd4cshow ta SErt)es of

oper ati ons uhenyt.he car, d@P{uSe (&ré\ﬁ‘ﬂ (%oélfer%lsé’%@s' ’ﬂhén 1%'3%‘@%% BN,

whi ch t he safety shoe franme (27) is provided on car door (2) in a
state wher 8™t het¥ r Phgc e %134 c@féﬁ’lt?@tsv\é‘enlatsr?é drFsﬁ"&e 9P Ehe €I &Vt or
car and théiyandengtfloofrdaeiconpactnikt5 Wih theléefrecearesoohe( 2asand t he

saf ety §h0§1%1§§n&n£@t )ng of £ comlp'c'ﬁﬁ&i nQn&' chd};!}g chfothl@n&aEhgopéssel( %)rl%d (3)

fromthe f %/oened state to the alnmost-fully cl osed state as shown in
Fi gures 13fayT243EB) fd 13, e%%ﬁ@@éﬁet%‘ﬂs‘t@h At 's 8 fi r SPeposititoned
bet ween t hemkightgbeamiBiagd urhe | efit EadfeJZ\OESdOOhe(Z)aseaS drieedoorgrellosi ng

operation BLOGRALD (idle SA{ING.S | Mmyed: 10,4 PosId ohdhEradhe shiing S

intersects the |1 ght beam B ng cl osing of the car oors ) and

(3) from t RB*&F 15t of ulthy c]r%?éii E?%Ft"e £89t e oPal | Y] 8REF St 8F asPéhown
in Figupeslidifa) be&m( heand hk4(g)qvitsienl ight theamBet s d2bvapwedntd tike

out si de of . S t £ction of  the
| i ght beam b&gpi& ght er%qtét’l E%Itlttlggh!t%- ?ggg?% nggggﬁal hc?o%%i S(ai nftqg)r r lh?tged

when t he |tg%ftt b@%t%l%q/orsesc@é‘fﬁﬁ@ $tritng's, &°fBrevgic it ter 6t détsiesn
signal is geftes atieduild0[(@072] F giHeesohbrabdudbe sfioM)a series of operations

when the casefioors (Aaand () aase; el ossd 4 n.an shey afggtz el o salety

shoe frane are {)row ded on the car ors
respectft vePij théy Ceimé"tfé’tl uW‘aEré tHe stirmf S SteR étlcﬁéd b‘ét’&%e]r?ft K& nsi de
of the el evatorolcamiand iohe 3bahandbygat |@orr idbetOntaetmpd &t drhel digfity car

door (2) aggerlié}:? étaatcteet)x %pl%e sftroggﬁagzg)nissggn of the light beam by the
light emitting/receiving unit. Next, in step S$2, the control
unit (100) determines whether a door opening open time has
20 expired, When it is determined No, the control unit (100)
returns to step S$1 and stands by at the door opening
completion and continues an emission stop state of the light
beam.

[0C76] When the door opening cpen time has expired and it
25 is determined Yes in step S$2, the contrel unit {100} proceeds
to step 83 to determine whether the current situation
corresponds to & case where an invert door opening operation
by detection of a foreign matter is repeated a predetermined
number of times N or more or to a case where a door opening

30  standby time reaches a predetermined time 7.
When it is determined No in step S3, the control unit
(100} proceeds to step 54 to perform a door closing operation
at normal speed {(high speed) and perform an emission of the
Light beam by the light emitting/receiving unit. Then, in step
35 55, the control unit (100) determines whether the foreign

matter is detected.



During closing of the car doors (2) and (3) fromthe fully opened state to
the alnost-fully closed state as shown in Figures 15(a), 15(b) and 15(c),

al though the string Sis first positioned between the |ight beam B and the
| eft car 5 door (2), as the door closin% operation proceeds, the string S
is noved to a position where the string intersects the |ight beam B.

Then, during closing of the car doors (2) and (3) fromthe alnost-fully
closed state to the fully closed state as shown in Figures 16(a), 16(b) and
16(c), the light beamB is 10 noved to the outside of the string S. During
t he process, siltcerthe fdetechi ontokrt etkcghtrbeamby tike generated orx
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in the light emitting/receiving unit, it is determined Yes in

t here

step S3, the control unit (100) proceeds to step 59 in Figure
19 to notify of starting the dcor closing operation and issue
a warning to move away from the car door using a voice
30 guidance system in the elevator car or a display guidance
system in the elevator car or the landing. Then, in step 8§10,
a forcible door closing operation in which the car door is
forcibly closed at low speed irrespective of whether or not
the light emitting/receiving unit detects a foreign matter is
35 performed with sounding of a buzzer, and the light

emitting/receiving unit starts the emission of the light beam.



15 by the control unit (100). First, in step 51 in Figure 18, the control
unit (100) stands by at door opening conpletion (fully opened state), and
stops an em ssion of the |ight beamby the light emtting/receiving unit.
Next, in step 52, the control unit (100% det er mi nes whet her a door opening
open time has 20 expired. Wien it is de lermined No, the control unit (100)
returns to step Si and stands by at the door opening conpletion and
continues an enission stop state of the Iight beam [0076] When the door
opening open tinme has expired and it 25 is determned Yes in step 52, the
control unPtr{d@0)r¢proceeds < cicstrepls53itg dptexmigre whetrherf tthe dumhent

situation 8&5£€¥H&¥F¥%e191§ C%%%LWQ%%%r%@eEn%@réoégyﬁh Qﬁﬁﬂkﬂg QpeLatian by
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| ooki ngo 5t of ¢:hellieghbobeahos iifwpetrheicontrol unit (100) proceeds to

step 36 to perfgdpn arﬂ: '{&Mc% QﬁdBQELQPe@é{Eﬂ:ﬁ%r %tl'gHQlaE‘Q % QP 418; em,.gsi on

of the Iight beam by t t emtting/receiving unit thé control
uni t (100) SPRtifns - sfje%o 31?%%3%@%3,5%? %eﬂ%@rrw?m@%ﬁrand
conti nue thee efivssildre step kaosua@eopérthOmlg@tc@aaMNx$ﬂQ%&kWh®m ithel S

det e nedo i ©B; 5.1 gk A1 €100, MBLL ooy detected: hhe santrel, unit

(100) roceeds to s eterm ne et her the door” cl osi operation
i s conp? et @8- HEsiew (ﬂ?Wﬁﬁ@ onf'BER & ghal debtEMHEE Momitthe 'ddors el odiRg end
15 positi ototeteEct ivrg tdeviioe) Weentithues deter ntoediNoy tdwercontiraalingni t

(100) et usns, 4.0 56 epy34 4,000 LRNE, the, dapr,clasi ng aRgrali g gt (por mal

speed and contlnue the em ssion o eam” Then, when t oor
cl osi ng op&PERiTHE i §°@6onéPéH“%ncPﬁ%KQQ§q@etéﬁnlﬁ@ﬂp%%%ﬁqr1%ﬁ4ﬂ)¥§7 iisn step
38, the determined Yes in step $12, the control unit {(100) proceeds to

20 step 8520 to clear the number of invert door opening operations
and restart a normal control coperation. Thus, the elevator car
can start traveling. Finally, the control unit {100} proceeds
to step 88 in Figure 18 to stop the emission of the light bean

by the light emitting/receiving unit, and finishes the series

b
[

of procedures.
[0080C] When the light emitting/receiving unit detects a
foreign matter during the forcible deoor clesing operaticn, and
it is determined Yes in step S11 in Figure 19, the control
unit {100) proceeds to step S$i4 to determine whether the
30 forcible door closing operation is completed based on the
on/off signal obtained from the docr closing end position
detecting device., When it is determined No, the control unit
{100) continues the forcible door c¢losing operation in step
515 and then returns to step $14. Then, when the forcible door
3% closing operation is completed and it is determined Yes in

step 514, the contrel unit (100) proceeds to step 516 to



20 control unit (100) stops the em ssion of the |ight beam by the Iight
emtting/receiving unit, and finishes a series of procedures. [0078] Wen a
person m schievously or intentionally places sone foreign matter at the
entrance or an on-failure such that 25 g foreign matter detection signal is
al ways generated occurs in the |ight enftti ng/receiving unit, it is

determ ned Yes in step 33, the control unit (100) proceeds to step 39 in
Figure 19 to notify of starting the door closing operation and issue a
warning to nove away fromthe car door using a voice 30 guidance systemin
t he el evat orttly of saditspkayrguedantecSySteemlievathe ebevatiorg carvarcet he
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the safety _shoe frane detects a foreign matter, the invert door
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signal is generated, the control unit (100) proceeds to st
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t he on/ of f esegnialr obtai ned £iohsidie. doaiherl 05t ng sende postiricon 15, detecti ng
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continues the forcible door cl osi n% erat’on an nreturns to step SlI.
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det er m nedplYeisedn step 312, the control unit (100) proceeds to

[0081] When the door opening button or the landing call
button is pushed after the notification of starting traveling
of the elevator car is finished and before the predetermined
20 time has passed, in step S$19, the emission of the light beam
by the light emitting/receiving unit is stopped and a door
opening operation is performed. This can remove a foreign
matter caught between the car doors during the forcible door
closing operation. Then, the control unit {100) returns to
25 step 51 in Figure 18 and stands by at door opening completion.
100821 In contrast, when the predetermined time has passed
without the door opening button or the landing call button
pushed after the notification of starting traveling of the
elevator car is finished, in step S20 in Figure 19, the number
30 of invert door opening operations is cleared and a normal
control operation is restarted. Thus, the elevator car can
start traveling. Finally, the control unit (i100) proceeds to
step S8 in Figure 18 to stop the emission of the light beam by
the light emitting/receiving unit, and finishes the series of
35 procedures,

[0083] According to the procedures, the emission of the



20 step 320 to clear the nunber of invert door opening operations and
restart a normal control operation. Thus, the elevator car can start
traveling. Finally, the control unit (100) proceeds to step 38 in Figure 18
to stop the em ssion of the light beampby the Iight emtting/receiving
unit, and finishes the series 25 of proé dures. [0080] When the |ight
emtting/receiving unit detects a foreign matter during the forcible door
closing operation, and it is determined Yes in step 311 in Figure 19, the
control unit (100) proceeds to step 314 to determ ne whether the 30
forci bl e déophtl osiang dpernatiten ilsgbonpieted nbdsede onitdre vonkof f4)5i gmal

obt ai ned frop,the QQané:lQLSérﬂﬁ;yerk% POsI th QY 39, At fyst%fteSt% ing traveling
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deter m nat hgfedfdhether L. doar apening buLion grodhedanding oaldybutton

i s pushed. [0081 Mhen t he door opening button or t ng cal | utton is
pushed af t 8Pt hE HOWEEI¥aPe oot sf &t t g ??%RRQQ|ﬁ§3 ﬁhﬁhéﬂéﬁéva?oﬁh@ar is
fini shed andmbeédaren.the predetermined 20 tinme has passed, in step S19, the

em ssion of thewﬁérghkh@e%@yttagoy Ukenehl! A0AE 26! YinainLl L sfopped

and a door openi ng operation is hi's can remdve a forel gn matter
caught bet Ween fCHE gar "d66LE dU?lﬁ@p?¥kﬁqoFEPbE€E§86EI@¥%%@n@u@B@¥aﬁﬁbn
Then, the comés ol onihcfd0f) wedrlriise tdbor opening standby time reaches

the predetermined time T, the forcible door closing operation
is started after the notificatiocn of starting the forcible
door clesing operation. Further, when the light

20  emitting/receiving unit {(4) detects a foreign matter during
the forcible door closing operation, a notification of
starting traveling of the elevator car after completion of the
forcible door c¢losing operation is made, and then traveling of
the elevator car i1s started.

25 [CO84] In the elevator of this embodiment, the emission of
the light beam from the light emitting/receiving unit {4) is
stopped during the door opening standby and the normal door
opening operation, thereby preventing the light beam from
being locked into during the door opening standby and the

30  normal door opening operation.

When a foreign matter is detected during the door closing
cperation, the invert door opening operation is performed. At
this time, the emission of the light beam from the light
emitting/receiving unit (4) is stopped. This can prevent the

36 light beam from being loocked inteo during the invert door

opening operation.



25 step Si in Figure 18 and stands by at door opening conpletion. [0082] In
contrast, when the predeterm ned tine has passed w thout the door opening
button or the landing call button pushed after the notification of starting
traveling of the elevator car is finishgg in step 520 in Figure 19, the
nunber 30 of invert door opening operations is cleared and a normal control
operation is restarted. Thus, the elevator car can start traveling.

Finally, the control unit (100) proceeds to step S8 in Figure 18 to stop
the em ssion of the light beamby the light emtting/receiving unit, and
finishes théo8eiies bf &&iprodédursesr [(0083)Acepedihipt o tibrer rodedurses,
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time reaches t he ﬁredeternlned time T, thé forcible door clasing operation

is started 8fter Fhe® Mt ifi%ati dhof 4Pt ngPERR f ot £l e dor ci¢&itng
oper ati on. ekurther/raskénitbeuthights)20 sewitvbpag/ r Steisvi ng uai tmgelsidetect s a

foreign matter dyc ngnftee gect BlgndooCLoSIdRg :0Rar ald.0f, &R0t | figat i on
of startlngatrave of the elevator car after conpletion of the forcible

door closi 9" bpet tﬁ%fﬁlvénﬂaﬂ%ltahﬁ)t@&ﬁfﬁ%%%ﬂﬂ|dﬁﬁroFlPﬁén%l%R%ﬁ%ﬁiqﬁar i's
started. Zsb@fébul prekeneleyatidre oflighi s kendodipent \bdihe efbsBédn ieftct he

l'ight beamyf,rom l4i-ght ﬁ&%f&jﬂg%r§%§BMi”9 unit (4) is stopped during the
door openlng stan y an e nornmal door opening operatlon t her eby
prevent i nglPH%e |ghﬁ“ﬁ€§ﬁffrdﬁfﬁﬁin@tﬁﬂﬁ%éb Fhto 86Fﬂﬁbetﬁ€oﬁod?“6ﬁ@ﬁlng

st andby andp¢teer 36, narsralnadddriedpebefigroperati ofiorcible Aden afwarieiggn
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openi ng operation is perfor e em ssion of t
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prevent thet35hd ightplkeaomf oomibei g dieakedobnt ol sitirin@piehechoyer tindoor

openi ng °p€£§1i£ﬁht enitting/receiving unit {4) still detects a foreign
matter during the forcible door c¢losing operation in spite of
26  the fact that starting the forcible door c¢losing operation is
notified, this situation is notified after the forcible door
closing operation is completed and before the traveling of the
glevator car is started. Thus, 1f a person mischievously or
intentionally stretches, for ezxample, a string-like foreign
30 matter between the elevator car and the landing floor, an
accident can be prevented that the traveling of the elevator
car is started with the foreign matter caught between the car
door and the landing deoor after the forcible deor closing
operation is completed.
35 [0087] Second embodiment

In the elevator of the first embodiment, the emission of



34 [0085]1f during the door closing operation a person tries to place

hi s/ her head or shoulder in the entrance to look into the |ight beam
emtted fromthe light emtting/receiving unit (4) the |ight
emtting/receiving unit (4) detects the 5 person's head or shoul der as a
foreign matter, and thus the invert dooft? openi ng operation is perforned and
the em ssion of the |ight beamfromthe light emtting/receiving unit (4)
is stopped. Even if the light emtting/receiving unit (4) does not detect
the person's head or shoulder as a foreign matter, 10 the person's head or
shoul der buhps liigho thersafet yhshaeghtame,itandgl huse thewg nvert débr iepeni ng
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enbodi %ﬁent '{gér%ega}t he s%e}f%e gcs thO(;aooe Oﬁ) ql]éjl el g\%gtgcm%f %ta%ee%%&?ed gd lﬁent
except a cbht FeFeiinited a‘%\%ﬁthﬂssﬁégcﬁ?ﬁtl 6§ tIecEst WL B osReffedo

step 523 to determine whether the current situation
corresponds to a case where an invert door opening operation
1s repeated a predetermined number of times N or more by

25 detection of a foreign matter or a case where a dcor opening
standby time reaches a predetermined time T.

When it is determined No in step 823, the control unit
proceeds to step 524 to perform the door c¢losing operation at
normal speed (high speed} and continue the emission stop state

30 of the light bean. Then, in step 83525, the contrcel unit
determines whether the foreign matter is detected.

When scome force is applied to the safety shoe frame, it
is supposed that there is a person or a foreign matter getting
in or out of the entrance of the elevator car. Thus, the

35 control unit proceeds to step 526 to perform an invert door

opening cperation and continues the emission stop state of the



10[ 0088] Fi gures 20 and 21 show a control procedure perfornmed by the control
unit of this enbodinent. First, in step S21 in Figure 20, the control unit
stands by at door opening conpletion (fully opened state) and stops an

em ssion of a light beamby the light enmitting/receiving unit. Then, in
step 15 S22, the control unit det er mi ne¥ whet her a door openi ng open tine
has expired. Wien it is determ ned No, the control unit returns to step S21
and stands by at the door opening conpletion and continues an em ssion stop
state of the |light beam 20 [0089] When the door opening open tinme has
expired andiptti bedet er ffhred Yés iqvistrep S$22.t tiherwownt riol snép pedceeds to

step S23 tQ.defery pe M@@E h@éeﬁﬁ% QlHn{ qak s Sht Hﬁ&' QQn@PM@SLF}%de?n i j@pcase

where an i nvert door enln? er at |on is repeated a predeterm ned nunber
of tines NSB?pHﬂF§£b9f2§h8e et 38T a foreign matter or a case where a
door openi g0 st andbyiitdmei v eaghdstarpiedet er mkned BRAEthat no foriem it is

determ pedyhocin st efe§2%od hefONdAl: dinidypr oceeds Lo 5t ep.524,40 per f orm

t he door cl 03|n operation at nornal speed (high speed) and conti nue the
eni ssi on stBpeEtHt%e YO T He'q i ght DA THEH F?F%‘}@éip %2Bre?%1éef6‘6ﬁltefjol
unit deternime&demﬂﬂumbmIhasbdr@mgm nictrepossttet ect@okl obtainedheirosone

force is apphbed Lo.the safaty. Sh%eﬁratﬂ?m' Begrﬁw&pw that éJ}ﬁrr%ll s a

person or a foreign matter getting in or e entrance of
el evator cHPt ThistR 4 e 38 céﬁ??olsﬁﬁltt%rd¥§€&§uﬁo §Pep B2% t ST Er m an
Invert1@OODp®pEmungéﬂD@KﬂhBOﬂsa@ddC£mdImmﬁﬁfﬂ@etEEIS&nﬂﬂl@ﬂ0$xﬁiatﬁt@f t he

36 1ight beamThenqhe cant role Wiherelyrnsg, 10 oap 821 10, stand by 2

door opening conpletion and continue the em ssion stop state of the
beam [00961WﬁéﬁtFPn §h8éFe@mW%ﬂfﬁrP?ﬁWﬁ?USZ§“%hé?r%@P?%réPgﬁ Sﬂﬁﬁﬁﬁér |s
detect ed, theecontr alf umiet quroceeds to sbep SZJitoc dei@r mtrewhet hefcht he

car doors Qaw?{ﬁa&%ﬂ@ & predeter gned %%%@ ROSI LLO %eﬁé?%xorb%»%%r

p05|t|on si gnal obtai ned Trom a door control eV|ce term ned
No, thé&® cohb? i fRELar nEO ¥ "t 5240t B cont i nue the door cl osing 10
operation aooeor mal m"Reed amﬂqcmhélnu&:theoem1$ﬁaen strep stedeafmitlke | i ght

beam The predef epgl ned, ¢l 0580 0SIL1 90cLSnBELy | D8 NOSILIQN Where 8 wi dih

bet ween end sur es In a c 0si ng rection doors to abut
agai nst eaEﬁP%ﬁ%kﬁ”P§-§ﬁ@ﬁe9dﬁn6?h5%%%ﬁﬂﬁfﬁé¥§@ﬁ¢§“H@aﬁh%rd%%%dﬂd@ﬁnéannot

enter betweefiration at normal speed and perform the emission of the
20 light beam by the light emitting/receiving unit. Then, in step
529, the control unit determines whether the foreign matter is

detected.

When a foreign matter detection signal 1s generated or
some force is applied to the safety shoe frame, it is supposed

256  that there is a foreign matter at the entrance of the elevator
car. Thus, the control unit proceeds to step 526 to perform
the invert door opening operation and stop the emission of the
light beam by the light emitting/receiving unit. Then, the
control unit returns to step $21 to stand by at doocr opening

30 completion and continue the emission stop state of the light
beam.

When it is determined in step S$29 that no foreign matter
is detected, the control unit proceeds to step 330 to
determine whether the door closing operation is completed

35 based on an on/off signal obtained from the door closing end

position detecting device. When 1t 1is determined No, the



15 the end surfaces, for exanple, 70 nm [00911Then, when the car doors
reach the predeterm ned closed position and it is determned Yes in step
S27, the control unit proceeds to step S28 to continue the door closing
operation at nornmal speed and perforn1the em ssion of the 20 |ight beam by
the light emtting/receiving unit. Then3%in step S29, the control unit
determ nes whether the foreign matter is detected. When a foreign
matter detection signal is generated or sone force is applied to the safety
shoe franme, it is supposed 25 that there is a foreign matter at the
entrance ofotheoklevat oretcams Fhussteph€2€onbr chnunnte priocedds: tolstiepn S26

to perfor mobbes i nert: dagQPeniNgoRerAt ion. and SLep Lhesemsshon af. the

| i ght bean& é t he ght emtting/recelving unit. the contral unjt
returns to’s¥ep }%%_m't OTE?’énd"’l't‘ﬁP att}‘ed88Proﬁéﬂ?H§3 S@Deéé‘rtrﬁ%t FONCYMRE 46t i nue
t he em ssi endsiopistattemfineheykbght beams30, in sWhensBil, i shadeteravioled in

step S29 th%&tnosﬁccﬁi 'QHe”Bérh%rsm% dgtectipd, 1t B COpLLOl pyni Ehé’roﬁeg% S tO

step 330 to eterq) whet her the door cl osing operation i's conpl et’e
based on afi"ohfotd/ ‘GYridl "8btat hed ¥ SiPLRBRSH0drS TGS AY BRACHISIHS -on
detecting dévbze. Wherhdrt a spaeter mitedhiNocuthe ©37 ieoattdbnaiiit pletasrsns to

step 528 1Qoeonk) AuUe, %L@%‘?r a‘E' ‘Bﬁb n&n@%{ LigQn a%t oﬁorff]g?iuzseP «S]Q:k?%at

continue the £m ssi on of i ght beam Then, when t door 05|ng
operation Fs Géﬁﬁﬂ%tgatéﬁﬁ 9Ft?§b6§%e?ﬁ$ﬁ%6 N%sa%%ﬁ%%eﬁﬁ@ﬁﬁﬁt% K@y 5531,
t he conm@rokn5thai i ighopsnite eyireskoning thet) i ght ibeswm dynitieel [vieghtin

em tti ng/rgggbvgﬁlg unid . t}‘?é‘dccfdt'}'o%h%%l% g?gbgédgf r%eegguéﬁzs ird OO Q%Jr\éhe” a

per son nlsch|evous y or intentional es _sone foreign matter
entrance oftah®oR®FafY ure %W%Watth& fd&roél @r%oﬁéflﬁe?p%l?é‘i”é]ﬁq AT Grvale i s
al ways gener atethiogcuts hibven theyl ighin eghtt idag/ recer vidygndni &, dides

det er m neds Yesaldl, SLep.6ES.pand.d heycontsol uni Lo,pr goead 1g§n85ﬁpda%%% in

Figure 21 ?o not i f starting the door closing operati d” 1'ssue a
marnlnéJtOSM%V%“aMbth%(ﬁﬁeﬁﬁéoéaPaHoﬁF £2% ntp i WGi-ceThER dabt e 'S5t ri n t he
el evator car fercabtesploay guicdange operation in which the car door is

forcibly closed at low speed irrespective of whether or not
the light emitting/receiving unit detects a foreign matter is
performed with sounding of a buzzer. During the forcible deor

20 closing operation, even if the light emitting/receiving unit
generates a foreign matter detection signal, an invert door
opening operation 1s not performed, and the invert door
opening operation by detection of the foreign matter by the
light emitting/receiving unit is canceled. On the other hand,

25 when the safety shece frame detects a foreign matter, the
invert door opening operation is performed.

Then, in step $34, it is determined whether the car doors
have reached the predetermined closed position based on the
door position signal obtained from the door control device.

30  When it is determined No, the contrel unit returns to step S$533
to continue the forcible door closing operation.
[0093] Then, when the car doocrs reach the predetermined
closed position and it is determined Yes in step $34, the
control unit proceeds to step S35 to start the emission of the
35 light beam by the light emitting/receiving unit. Then, in step
336, the control unit determines whether the light



15 systemin the elevator car or the landing. Then, in step 533, a forcible
door closing operation in which the car door is forcibly closed at | ow
speed irrespective of whether or not the light emtting/receiving unit
detects a foreign matter is perforned with sounding of a buzzer. During the
forcible door 20 closing operation, evetfif the light emtting/receiving
unit generates a foreign matter detection signal, an invert door opening
operation is not perforned, and the invert door opening operation by
detection of the foreign matter by the light emtting/receiving unit is
cancel ed. énithootdverikand, @25 twhirt adie saf évyesthwentraee detécys tae

forei gn matter;niheidvertsdeoroQpeniing operation i s performed. Then,
in step 534, it _is determ ned whether the car dogors.have reached the

predet er ni ned cfo¥ed' positi-oh BakET" ot tHe ¢80 *H68T t i Bn? ST YT abitAened
fromthe doontront roltdeviccecd30 tWhertdrnt $37 deterdutrediNe, whkéheontthel unit

returnsstorgken, R333b08x CAMNINUG tHG fANCHD 8 dOQK, 6L oSE NG, QREN 8Ll 0y

[ 0093] Then, vvhgﬁ t he cir dbg%r,s reafh t he gredeterr‘qned cl osgd osition and
it is detePRdfed Ved fh st¥5iss4, THE coitr dloUmi £LpT 0teedi%t P o835 to
start the éaission cfedilve.35Wheght tbéamibye thendd ght, em tsttepg/S3&ceithieng

uni t. Thengqjh, St §hi230d-Re608L r ohink & detiarmpeswaebber s hgld 9t 0,389
emtting/receivi ng uni t detect s%% foreign matter durin orci bl e door

g the f
cl osi ng op&PaEi TS O SRS o f OrENgn et tiére cfé’tréégil%ng%?ﬁn%llosi@g
gener at@ed, ocpheatciont ricd  enmdl giredc eeds itto ist ept33hihedd@eer ninne twipetsi3ér, the 5

forcible dopr eLosing oparatiNidss GMReLed pased onthe an/off g gral
obtained fromthe door closing end position detecting device. Wen it is

det er ni ned*NEET§ nd8Pep©B8B: "¢ hBPEHALT VIS Ul EBAtRRUed tHETRSr GBI “door
cl osi ng operatatormrand thems r etiienseflevstep 3362 Then, swhen thesdedricighl e

door cl osi pg, 0 pperatiQn:i-81 coup! egﬁpkeae%% it k$egetef mped Yes iR step

S37, the control” unit proceeds to step 345 to clear the nunber of invert
door openi Ag°periti orfdigid FestHrt B %for raPREontYSE opief at FBR. FHEEL t he
el evat or canicametrackiviayehnig. dHdalily,shiebe tbenteolesinéf procerdsest o

step 33L1pogigure 200 i Shapukhee il o810k Lhgy | g0t bear by, t e
light emtting/receiving unit, and finishes the serl%s of procedures.
[0094] WhenPTHeT it cenftE i Ag/ Pt ef ¥ Hid inidocdeCeEE8nE PRF &l g mater

during theitotei bleecdnonee| gssngnopereat i 3 andrituks det eruMienetbn¥eslin
step 3;‘.)’(53 ' t@nfﬁ gHE@c J&S" Q}B r %|392 ouncﬁettepqugl%e%ett%.e%t etﬁ))e:g%gortc ble

t
det erm ne whet her tﬁd% or Ci %Fe door closing operation is conmpleted based on
t he on/ of f9e¢yrfal oobaioredat i otn theC GO {EPosrAgdend pbRi 1 0if detiedrilng
devi ce. Whehtdindds fdeterdrenebo¥o,cltthengorhbobodbt Lo ottt ditieisnd hiefiekci bl e

door ClOSiﬁ&mQDantlQncﬂﬂe%%?ge§49k§ndtﬂgeQxﬁ&&%ﬁnsunit continues the
forcible door closing operation in step 540 and then returns

26 to step 839. Then, when the forcible door closing operation is
completed and it is determined Yes in 839, the control unit
proceeds to step 541 to notify of starting traveling of the
elevator car using a voice guidance system in the elevator car

or a display guidance system in the elevator car or the

3¢ landing, and maintain a stop state of the elevator car during
this cperation. In notification with voice, the volume may be
larger than the voice for the notification and warning in step
$32. Then, in step 542, it 1s determined whether a door
opening button in the elevator car or a landing call button

35 provided on a stop flcor of the elevator car is pushed. When

it is determined No, the control unit proceeds to step S43 to



25 to step 339. Then, when the forcible door closing operation is conpleted
and it is determned Yes in 339, the control unit proceeds to step 341 to
notify of starting traveling of the elevator car using a voice gui dance
systemin the elevator car or a displaygguidance systemin the el evator car
or the 30 |l anding, and nmaintain a stop ate of the elevator car during
this operation. In notification with voice, the volune nmay be | arger than
the voice for the notification and warning in step 332. Then, in step 342,
it is determ ned whet her a door opening button in the elevator car or a

| andi ng cabktburiren 3Bephevi ded wredetstopnéd ooriref, t Herel evatore cartvios

pushed. Whegpchtgd S Q@éerﬁh9§gu“bafé$@ CQWErokogﬂilcé¥ﬁa%eeQ§ithﬁ%%Hn%43 to
39 det erm ne whet her 2 redeterm ned tinme, for t wo. seconds has
iC

passed af t 6F “YhEHot Fi CET orf BT 80ar { PG oy ETTAREE  haRafeyator iar s
fini shed. Wakarmindds Niot et nedtNol théetcoatrobs um tstragt 4ts o strept342 to

repeat 5 debelshNaldion whelher tt'f'x% deRr QReN:Ag blLten of ttﬁ‘% l.apdi;ng call
button is 00953Wh door opening button or the | anding call

ushed.
button is Eﬁiﬂe@ltatf%rlst HBS]H%%I fication of starting traveling of the
el evator c&bOps! finivieed amel bebor erehénpr ddettenm credti® tliameihas qeddsed,

in step 3aducthe eaissian ofrddie dightodiearnbyot heel ohite o tinghtegel vi ng

unit is st ped ang door op enln% operation Is E f or med his can renove
a foreign %EF EafgRtObetieenst he tareodPS BEFPTY the PBFLTBIE- 66y
cl osi ng0 operiati bas fhersdt hen comdy of4Unithe edrrarsiono o5t ehe33LglE ivraki gur e

20 and st apgds by aatlgmore&lp@ﬂ'n@%%egpb% Oﬂnlt[qg964ﬂcﬂ) QNLLAst 5 Vc‘%%'} the

predeterm ned ti ne has passed W t hout the door openi ng button or t
| andi ng cafPeBtitd oRPHERHERD aFFerpetrﬁQIfﬁ%’?l fi catiorCdt SEEPYT ng thWFelfng of
the el evatoatcar ¢sudhmiisdheten nist epB34bodrs Fgurg 2he theraiitieerdod@ of

i nvert dooew&&xq r}g}e%%rl%' onsnds cheared and g.nerpald, control, thg)erS%tl' on is
restarted. Thus he el evator car ‘can start traveling.Finally, thé control
uni t pﬂ%ceéas Fﬁ“§%@ﬂ and stands by at door opening completion.

[00%¢6] In contrast, when the predetermined time has passed
without the door opening button or the landing call button
pushed after the notification of starting traveling of the
elevator car is finished, in step $45 in Figure 21, the number
20 of invert door opening operations is cleared and a normal
control operation is restarted. Thus, the elevatcor car can
start traveling. Finally, the control unit proceeds to step
531 in Figure 20 to stop the emission of the light beam by the
light emitting/receiving unit, and finishes the series of
25 procedures.
[0097] According to the procedures, emission of the light
beam from the light emitting/receiving unit ({4} is stopped
during standby in the door opening state, and after the start
of the door closing operation and until closing of the car
30 doors {Z) and ({(3) to the predetermined closed position, and
the emission of the light beam from the light
emitting/receiving unit (4} is started at the time of closing
cf the car doecrs {2} and (3) to the predetermined closed
position.
35 Until the car doors (2) and (3) are closed tc the

predetermined c¢losed position, when some force is applied to



331 in Figure 20 to stop the em ssion of the |ight beam by the |ight
emtting/receiving unit, and finishes the series of 25 procedures.

[ 0097] According to the procedures, em ssion of the |ight beamfromthe
light emitting/receiving unit (4) is st @ped during standby in the door
opening state, and after the start of the door closing operation and until
closing of the car 30 doors (2) and (3) to the predeterm ned cl osed
position, and the em ssion of the light beamfromthe |ight
emtting/receiving unit (4) is started at the tinme of closing of the car
doors (2) &hd @E3fetp sheepredweer hnedrékbosed p@sbtﬁ@ﬁteS@Qnﬁmh thharhdar
dOOFSf(Z) 888 (3% %k%n?h@ﬁ@@ FﬁdtQ%fp?ﬁﬁ%E%erﬂﬁd éﬁ?ﬁ RO Q8 W@ﬁnt .
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of The | | GRECHRMIY o AiEarhBd AR ERE | hoer TG0t ochi T St | S

per f or med. PAgtetetrieecarc idsors pe 2} t ard Gﬁywaﬁeikkpsed ratthe @w@&kﬂxamn ned

cl osed poskihem m@ege@leﬁsgl&@a%rm&n@ detectiong Ep§l<9d§]alto| %h@er@é@tﬁd or
sone force e saf shoe frane, vert enln

S applie
Somrat L on PRSP R e e B S A e o h DS e f Sl S e
emtting/ rebei viegiznian (4)fi s stheppedichh coheaast, fwgren tHes doorigtitosi ng

operation Eﬁlggfﬂ&&t&%lwlhaoum@nyqsf of £ gn.gmRld er Iﬁocgﬁﬁﬁ&é@dwﬁe}?ﬁ t@/1 Ssion
of the light be emtting/recei uni t s stopped at

f t I
R e e e P STl
oper at ion dst$@pﬁatedheheemwpﬂmnernﬁnedunudb@htofbemweierorLWQrQJQWL15

detection pf;the,darelgn: ABL tgf; Or (hen st he dopry openi-Rg stapdbyst ik
reaches the $redetern1ned ime T, the forcibl'e door closing operation is

started af t8FPtHe Hotification of starting the forcible door closing
operation. Furtherthashenwbhe | tght envetti nglaceceiopiengnuni tp¢tidet edtss a

foreign rratf&séat?éh dyking, the forghhbke dortecl @3l ng;pperalien, Jore by
notlflcatlg% starting traveling of the el evator car after Ietlon of

the fofti b8 Hoorokl 88i ny*opéPatt F?tﬁﬁﬁe °Lnd€hen Q?a9€PFnd’
el evat or catandost aitedrep0088] Ehet heedkevatonedf tihe s Teniga mamclumw

em ssi on Ofi5qy closing operation is started after the notification of
starting the forcible door cleosing operation. Further, when
the light emitting/receiving unit (4) detects a foreign matter

20 during the forcible door clesing operation, a notification of
starting traveling of the elevator car after completion of the
forcible door closing operation is made, and then traveling of
the elevator car is started.

(00681 In the elevator of this embodiment, the emission of

25 the light beam from the light emitting/receiving unit (4} is
stopped during the door opening standby and the normal door
opening operation, thereby preventing the light beam from
being looked intc during the door opening standby and the
normal door opening operation.

30 During the door c¢losing operation and during the forcible
door closing operation, the emission of the light beam by the
light emitting/receiving unit {(4) is started when the car
doors (2) and ({3) are closed to the predetermined closed
position. Thus, 1t is physically impossible for a person to

35 place his/her head or shoulder in the entrance to locok into
the light beam after the start of the emission of the light



25 the light beamfromthe light emtting/receiving unit (4) is stopped
during the door opening standby and the normal door openi ng operation,
thereby preventing the |ight beam from being | ooked into during the door
openi ng standby and the nornal door opening operation. 30During the door

cl osing operation and during the forcibte door cl osing operation, the

em ssion of the Iight beamby the [ight emtting/receiving unit (4) is
started when the car doors (2) and (3) are closed to the predeterm ned

cl osed position. Thus, it is physically inpossible for a person to 35 place
hi s/ her headanr shmudlderrrenenhéngnthantiesitto Hesok firnteobe heg | 1ghitedearncaf t er

the start gLL;ﬁg1§ﬁ;§§bgncggsim?(hkgggloﬂl beam thereby preventing the
| i ght beamfrombelhg_iggiJ ooked in durin he door cI03|n%?operat on.

Further, when a’fof ﬁ%ﬁ?e? OrFeEBe et Er i vy CRESADTY EPE&IAg the
oper ati on, dthe phvermgdoperamnyn,ngﬂapeimﬂamﬂldqpﬁsmmﬁﬁumqnﬂbenamlbhlsstlne

the em ssi gp of -ide | Ip&htthta%amnéomth@eemgmo@n&ft-@;m/ Iﬁfﬁ! Vdé?agn Unidy (4)
is stopped t her eby preventi eam from bein into during

the invert H%orJé%%nlﬁﬁleﬁﬁagﬁ6ﬁlVF689gfﬁﬁ%tHé? %?né% P4 tln g eeY
forcibl e dpoevetlosingtild opelriat beani $rpot bkied Bebére tihéof arugiibbe tdeor

cl osing Op@ﬁ@é}gﬂhdé% %bggggg,oﬁgkéyygndent can be prevented that a passenger
i s caught ?ﬁ&ﬁeen th door, and the Iandln door at_the conpletion of
I

the forcib bor cIQﬁﬁ Lopet dtico St@%%ﬁ“%h% i gt Cehitt i9RGFr €CEiViNdg uni t
(4) stidl dptectiora fior eigitilSenat fefodar i net héotoicidl eddpor <ilwsingg

operation L. spii& of sthe fach that éEé[&érﬂQ EQﬁ fQy chbl g..door €h0si ng

operation is notified, this situation [s notified after the forci bl e door
cl osi ng opBRAtTHIF s T FipIoEe PeAHACBef BF e S he PPavERS N f LATHE "8 &PfFor car
i s startedatThus,caaplaccodent can beqikéeerdted 20c4ihay doeeastiavel imignof the

el evator cafel §1§ﬂ@rér§9t6’§ﬂr¥g%%c§5(rm -Lhke toyelgnm magder..caught, hetyween
t he car_door and the | andi ng door er the forcible door closing operation
is Coanet%ﬁtter durlng the forc1ble door closing operation in spite of

the fact that starting the forcible door c¢leosing operation is
notified, this situation is notified after the forcible dcor
closing operation is completed and before the traveling of the
elevator car 1is started. Thus, an accident can be prevented
20 that the traveling of the elevator car 1s started with a
string-like foreign matter caught between the car deor and the
landing dcor after the forcible docr closing operation is
completed.
[0100] Third embodiment
25 In an elevator of this embodiment, the light
emitting/receiving unit (4} detects a foreign matter during
the door closing operation and also during standby in the door
opening state. The entire configuration and an electrical
configuraticn of the elevator of this embodiment are the same
30 as those in the elevator of the first embodiment except a
control unit, and thus descriptions thereof will be omitted,
[0101] Figures 22 to 24 show a control prccedure performed
by the control unit of this embodiment. First, in step 551 in
Figure 22, it is determined whether an invert door opening
356 operation 1s repeated a predetermined number of times N or

more by detection of a foreign matter. When it 1s determined
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stand by a?mﬂ%%+°%p%’g E}@ec&h‘ﬁﬁ‘ﬁt PBAT ( Pl |1)}98f)eﬁ t’éi“é? J5":“%;1erfd’l|61§r 8 m an
eni ssi on ofh¢he in ghterbedm, byhki ghghenetttingla/eceryi gy umi it Ftemtsi a step

S53, the |
[ 0102] When
step S54 t

openi ng st
det erm ned
cl osing op
the |ight

Egpél@fmn{attltgg/recel ving unit detects a 5 foreign natter.

rm ned No |n step Sb3, the contrqgl _unit proceeds to
ébii% 3erm Skhetther S a® HB%Fmﬁb% %y oPer tEPme SHas té@?pﬁ%’tfro\}\hen it
i s det erm nedt Yesgceaussttap 85P, StHe toontertelkming t wdetler:m mescarhetdwering door

8 QQYthQe tHarge eQ?;SLré@aC%@n spredeserdgned t i HE, Tlnvg]@éb '§35' S
ntro ) proceeds to step S56 to performa door

Ehat |‘36’ﬁtéiJ ndt
béam s tileecdhieght preddtiaglimeceitymagT unisthenThen)si detsiep nSs7,

JHORPgH speéd) n&‘oﬁérfo@reﬂﬁl&ﬁ eﬁﬁaé“éjlbéfn of

t he

cont rol unigt, deter EbResonhehher 15.40s, fof elad, Mtk et i $odebeft adqdthen a

foreign rrat detection signal "1s generated or sone force is applied
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30

ebgsion opfouthe light beam by the light emitting/receiving
unit. Then, in step $57, the control unit determines whether
the foreign matter is detected.

When a foreign matter detection signal 1is generated or
some force is applied to the safety shcoe frame, it is supposed
that there is a person or a foreign matter getting in or out
of the entrance of the elevator car or a person is looking
into the light beam. Thus, the control unit proceeds to step
558 to perform an invert door opening operation and stop the
emission of the light beam by the light emitting/receiving
unit. Then, the control unit returns to step 851 to determine
whether the invert door opening operation 1is repeated the
predetermined number of times N or more by detection of the
foreign matter.

[0103) When it 1is determined in step 557 that no foreign
matter is detected, the control unit proceeds to step 8§59 to
determine whether the door closing operation 1is completead
based on an on/off signal obtained from the door cleosing end
position detecting device. When 1t is determined No, the
control unit returns to step S56 to continue the door closing
operation at normal speed and continue the emission of the
light beam. Then, when the door closing operation is completed
and it is determined Yes in step 859, in step 560, the control

unit stops the emission of the light beam by the light

to



of the entrance of the elevator car or a person is looking 20 into the
| i ght beam Thus, the control unit proceeds to step S58 to perform an
i nvert door opening operation and stop the em ssion of the |ight beam by
the light emtting/receiving unit. Thenlathe control unit returns to step
S51 to determ ne whether the invert doo? openi ng operation is repeated the
25 predeterm ned nunber of tinmes foreign matter. [0103]Wien it natter is
detected, the control unit proceeds to step S59 to determ ne whether the
door closing operation is conpleted 30 based on an on/off signal obtained
fromthe deoitelusirngedndnposittomrdetféot bhys deviag.esWrénpitcédutat.er m ned
No, the combrekj uni tyHedt W &t o5t &R 856 H@t@_@@ibr@u§i$1ﬂ§t door y&losivag
operation at ngrna#as eed ar cgp&hpue t he em ssion .the |é Q§ beam
Then, when“t'he" o0 si'lg OFerd o PP Bdnpr et ed® s Ahd Tt FetEFni ned
Yes in stepess9n phept 6p3360r tihe soppvrofl @hét shops theaemessponoof at he
||9htdb§anfb¥%%%§ gﬁﬂhér ?ﬂk&ﬁh@gliﬁthN'BQtuﬂhi1tﬁ@d Jﬁﬂﬂé%%%s @fSQﬁﬁeS of
procedures,,[ 91041 Wien a foreign matter detection signal is ggneral e
the controcl unit proceeds to step 562 in Figure 23 to extend a
door opening open time for several seconds and stop the
emission of the light beam by the light emitting/receiving
16 unit. Then, the control unit determines in step 3$63 whether
the door opening open time has expired. When it is determined
No, the contrel unit repeats the same determination in step
563. Then, when the door opening open time has expired and it
is determined Yes in step S$63, the control unit proceeds to
15  step S5S64 to determine whether the door opening standby time
has reached a predetermined time T. When it is determined No,
the control unit proceeds to step $65 to perform the emission
of the light beam by the light emitting/receiving unit. Then,
in step 866, the control unit determines whether the light
20  emitting/receiving unit detects a foreign matter. When a
foreign matter detection signal is generated, it 1is supposed
that a foreign matter remains at the entrance or a person
continues looking into the lighit beam. Thus, the control unit
returns to step $62 to extend the door opening open time and
25 stop the emission of the light beam by the light
emitting/receiving unit. When it is determined No in step $66,
the control unit proceeds to step $56 in Figure 22 to perform
the door closing operation at normal speed (high speed) and
continue the emission of the light beam by the light
30  emitting/receiving unit.
When the door opening standby time has reached the
predetermined time T and it is determined Yes in step S64 in
Figure 23, the control unit proceeds to step $67 in Figure 24,
[0105] When the invert door opening operation by detection
35 of the foreign matter is repeated the predetermined number of

times N or more and it is determined Yes in step S$51 in Figure



during standby in the door opening state and it is determined Yes in step
Sb3, it is supposed that there is a person or a 5 foreign matter getting in
or out of the entrance of the elevator car or a person is |ooking into the
|l i ght beam Thus, the control unit proceeds to step S62 in Figure 23 to
extend a door opening open time for sevétal seconds and stop the em ssion
of the Iight beamby the [ight emtting/receiving 10 unit. Then, the
control unit determnes in step S63 whether the door opening open tinme has
expired. Wien it is determined No, the control unit repeats the sane

det er m nat £8n ithest@mtS83. dhign, pwheredshetdoekeppetilngiropBgticae2hage

expi red angeLéL&ﬁmggﬁﬁﬁﬂb@egngbéoéf]éﬁéﬂgn§6§peﬁh@uﬁpnﬁﬁpEX Ri-LgProgeeds to
15 step S64 _to, determ ne et her the door ogenl ng, stand i me has reached

a predet er i net® t i SF™ W8N 27 i et EPRFARE NGt héQES%FFmUEﬁ‘II t*FFoceeds
to step S6B8etorpirdtorm tire setmpss‘.i@n of Titeme |vilght teamidsyr tdperinghtopen

emtti ng/r%%év'hag lé@l'pt;LreJh%Qd in Sf@Dd@@@rmi[rré% eale) r% Ypkbp determpes
whet her the || 0O emtti ngarecel ving unit detects_a orel(gn matter. Wien

a foreign ﬁﬁf“fg? dé’ijérctﬁr(?r‘f% naP FECeRdt ated t9°F S €IsuppbidiHarths
forei gn matiber oewmEims stentihg enthe ance macalquieﬁmnpaedetﬂmdcbmmg Tinto

the |ight Qﬁé”lLTDéJSdeéé}%ﬁ%Bt ok k‘z@'%té;@téﬁ;ﬂ% ¢:§tep 62 {10 extandithe
door openi open tinme and sto7o he .em ssjon of "t he Ilght beam by t he

li ght em tPﬁh /?Ié%cé?e\?’isnéouﬁF?p YMrern ™ P8 8efbrmined No in step S66, the
controllOunil0lpébceeds t ot epo B56Lha Eogurel 22nito perfirem tdfe @Imrtlcalgosi ng

operation ghengLoRl c§9§ﬁ¢%($‘g>ggpat%%%e®ndarhdas%%“ n%?artn*l%gemos%{o% Od
l'i ght beam %’Bt he emtting/receiving unit oor

openi ng st ahdBy ttfienrecﬁés ?%%hé&lPﬁe Pr eGetEr nPRed Fore S‘r‘séﬁﬁ |3c“ sthe
det er m nedeYesatidr steep S64 ididrlgyr @u2danthesgondmioln utikd Proceeds daa st ep
S67 in Foyee 2d. JLOL9R)WheR,Lhe gvell 00 openiig. oper aldan bydehection

35 of the foreign matter is repeated g predet er nm ned nber of s N or
nore ahdl i PPRE2detter HP nédtivds G497 s‘f%’fa §8?r| - SFi gRF el P22, C%‘i’r%e%oﬁFr olo%uni t
proceeds topstep Sbidréspdiigure 23t 0 detcehmi-ne whet herott he td@or dpesmitng
open tinme Qﬁ&@i‘rﬂj/r%%el\/z\’ﬂﬁg hh&sdg%ﬁ{@ QM@] %ﬂihrg &Oél”oé Eorrm%l%eats

the same determnation in oor en| g open 5 tine
has expir et &hdSPEnfEndefér M n‘é‘dzz\?e‘s |"ﬁ3%t*élbe Sérlghf—héfmééﬁﬂ% IRtV iFoceeds
to step S6unin Htgure 2dne Alesoswhen tde daer dpgni ngeshandbputinmg has
reachegd,th erm.ped t and et er d Ygs i te

! heopLagel eribged Ly T and I!Eératslo% 008 ure Pne 9[%‘36] n

Figure 22, e contr uni t roc o step’'S67 in Fi
step S67, ?Iﬁét%mﬁ/rrﬁlceaﬁilﬂg n(‘altnllFl &§”€Ffa§?érta| n&’%%nddt‘ﬁutﬂros?%%ﬁ@r“atl on
and i ssuessagmar nidrg Jtrn;ermvaoawaypémnm thecan otdoak uUstNngeaf vkt Quiddance

systemin gﬁ& %%@é o odtn %gdlo%el ¥y QH'b?g qeeodey temip 411% £l.gvator car

or the | andi ng E OI‘CI oor C 0Sl1 ng oper atl on in
whi ch the BaFteHooPYi §hFoﬁéHb y CBI b bRD Atedeowi spestd iitr rigs pedtialedef Whet her
or not 24 hethé ghthem hihdg/ viesei ‘Mhélgseklﬂs&tty det@ct Srand ofedgitsmat t eirdign

per f or med o] i ng..of a, buzzer, ht. emt |n [receiving unit
starts them%%ﬁps%l E)Hr%l%o %vﬁrt O(Fﬁ BEam ngm??ﬁ%tjt(%] lZsopfeorm (% door cl osing

operation, even'i#gnt h&t| B§hp @rﬁ%tﬂrfg/#écé’ie\‘ileﬁ@lﬁﬁ@t whenrbeat é§ea fighéi gn

matter deteeitOihei:@graliyvial nver tddeeksopenipge oper abk0dr i siuR@hgpejHeor med,
and t he |n¥gr(§]tbdloo;d openhng oper atl Q0 by detection of the foreign matter by

er.
the li ght emiting/recervi ng nit i°s “Cdncel ed. On
When nc foreign matter detection signal i1s generated, the

control unit proceeds to step 870 to determine whether the
forcible door <c¢losing operation is completed based on the
on/off signal o¢btained from the door cleosing end position
detecting device. When it 1s determined No, in step 871, the
35 control unit continues the forcible door closing operation and

then returns to step 569. Then, when the feorcible door closing



25 the other hand, when the safety shoe frane detects a foreign matter, the
i nvert door opening operation is perforned. Then, in step S69, it is
determ ned whether the light emtting/receiving unit detects a foreign
matter during the forcible door closing operation. 30Wien no foreign matter
detection signal is generated, control thhi t proceeds to step S70 to

determ ne whet her forcible door closing operation is conpleted based on

on/ of f signal obtained fromthe door closing end position detecting device.
When it is determned No, in step 371, the 35 control unit continues the
forci bl e doperetiogi ngs openatdenl andi titen ¥ eferasninedstiep 369.stHrers7when

the forci bkﬁedeeﬁt%p%m Po QREIALI PN I 5, conpl € €d and dife 1 8,fglery ned
Yes in ste88370 the control unit proceeds to step 378 to clear the nunber

i nvert dbdf*op8Afhg °BFBLaYI GRE antCTesfart "&3ABF hal® cOHt'Pol OPErati on.
Thus the ebevatorn.car Thnsstarite t rdeeking. &malday, thertontraote imig.

pr oceedg teiskep, 36«91e' 'Eo'ﬁ'tQH'ieuggttﬂréé&%st he, %%ﬁsb%‘ 9rf1 3 Jd ght heam by
the light emttin rece|V|n% uni t finishes the series of praocedures.

[0107] Whefi“PRe |tl%§ht S Ay / r%%el Wﬁg Ui tdet s a°f or é'G§n nEtd e
during theehotciblercdeorioloshhny, opet atirdsheandhtOsetiecs déterotamdde¥es in

step 369 inpofhaure 2g,..fhe,contraly ugmupmgc/eﬁ%@%mnat%&72dg@eg@é er,m ne

whet her th% forci bl e door cI03|ng operation is conpl éeted based on the

on/ of f si gh8FeuBt ditidd ™ 1O tHe “8Bof CEF &I Erd C|58§Ff‘90ﬁp*aéff‘élc‘tqfn@“&‘evu ce.
V\hen_ i 101 sidetier niatednNogdt Wescant rotemung §9 cont ifmyeset Ba, 15 Heorcirblreidoor
closing opgfrati ?Qtheé_l, ep,343.and bhen, r@é&! 50 @{eeo@l 72neThen, - when the

forci bl e door closing operatioh is conple eterm ned Yes in
step 372, fiRer c%%‘??ld}g diﬂetfaﬁﬁ%eéﬂsc%p]ﬁt@ﬁ‘ ??&efiooﬁoﬂl?y%fo%% attIig
travel i ng obtéhe=l Evat orhecadoatsidigsdngoicte guisdance systemng dde «l.evat or

20 car of g,djsplay;guidance. syst em i nchbe elevanor,gar ortheulandipg, and

mai ntain a_stop state of the el evatdr car during this op eration.
noti fi dati 6ATHMEH voPee, C%%%I%%&“bém asrtéféJr Sﬁ@arﬁ“@ne“-% cléetf%ﬂst he
notificati on ansh v nghéem, stilegh 3GE fohenrlé meder1385ngi bp@ﬁaﬁe:trerm ned

whet her a dg 1§§e00p§£'d1 NYe b#'ﬁst %@t}g&gm%ﬁ'g q eheyat gr sci:% %r“rza G2

button provided on a stop f el evat or car pushe en |t is
det er ni ned“Nbt Pﬁ‘éc%%?ﬁ r'e? &HFR Proceedscibisted SV%IT’EB“%e’%IéWﬁH@g\AWét her a
pr edet er m ned éléﬁﬁat(fxorcaefxaﬁﬁhg, at woise cpnds:riras s@’aﬁsﬁdlﬁf tes ¢herator

nO“ f' @t' an,. ol fhgr&ls%q goﬁt l%%ggéngygfie%h?nelt%ga g% | 3,01 Dl shed. Wen

etermne unit“returns to rep eat
det erm nat BRC et hEtd the TGP @pénicRg Sbateofto F—h?h@ %%ﬁlhg%%lqluw onis
pusﬂeg ][OﬁHBQ; V%qeartfam?rdoounopeﬂm;gcmmomah tzlbeclaandh@gv@mhe 3% o udet on | S
ushed aft ot a 0 t | { | vat or ar
1I‘O| ni shed aﬁé (%)g]feogne heeh%p‘;‘)eggfee%?r?ng%é 4%9% e ﬁégggggéeggg A{ 2 E‘é’;'/e'cf) the
em ssi on off{he Tt b&amstyrt e’ 3. ght & t@@‘?@vf?lé@éi VIPRLRAT t ai sj%ﬁtropped
and a dpor oppeningbepesat ionths peelarsrdcathibs can denmmye @& iforeigbrmatter

caught bet$§gwﬁéé] Ca&iQ&%&? §Hgggu%§i?%éf%ﬁ%%gkgrdggr is pushed. When
i1t is determined No, the controel unit proceeds Lo step 376 to
determine whether a predetermined time, for example, WO
seconds has passed after the notification of starting
30 traveling of the elevator car is finished. When it is
determined No, the control unit returns to step $75 to repeat
determination whether the door opening button or the landing

call button is pushed.
{01083 When the door opening bputton or the landing call
30 button is pushed after the notification of starting traveling

of the elevator car is finished and before the predetermined



5 closing operation. Then, the control unit returns to step S51 in Figure
22. [0109]In contrast, when the predeterm ned tinme has passed w thout the
door opening button or the landing call button pushed after the
notification of starting traveling of the 10 elevator car is finished, in
step S78 in Figure 24, the nunber of i nVert door openi ng operations is
cleared and a normal control operation is restarted. Thus, the el evator car
can start traveling.Finally, the control unit proceeds to step 360 in
Figure 22 to stop the emi ssion of the |ight beam by the 15 |i ght

em tting/receevhag pastsd.anth f snishes’ t hehseriess ioh priodédurlegiht bean

[0110] Accopdi ng.t 0, the PERCEAH LS Lo M Ssion sof $heddghi,beampy t he
| i ght enlttlnqlrece|V|n9.un|t (3? IS e&flr d during standby in the door
openi ng. st SPET S dORRERC D0 F oSG R REL t or defectibn e GHal & ot YEHerat od

duri ng st amdbyei ncaixg:tdoortwpeni tige stat ejodire doomoopan ngpapédet idmeri s

extended sevet aly MAULES and Hhe, emigsiop b theili ght heamd ramd kel i ght
enlttlng/recelvk%g %2;t (4) is stopped. Then, at the tine when the extended
door openi hg OpEH i has expired, the 25 emission of the |ight beam by

the light éALe®] ng/ receiarimgsuni Whed) ths pestiaréedineg! restaritas hedfsedei gn
matter detgetiOn OpgEalyi,en. Wien ia f angign nat t erodetegt hon Shgnal,d:$ragai n
generated at the tine, |%%Uﬁ§gsed that a foreign matter remains at the
entrance, BPS%?%eF§BﬁIC5: i s ' 66kiAY iHt oStarting traveling of  the

10 elevator car is finished, in step 878 in Figure 24, the number
of invert doocr opening operations is cleared and a normal
control operation is restarted. Thus, the elevator car can
start traveling. Finally, the control unit proceeds to step
560 in Figure 22 to stop the emission ¢f the light beam by the

15 light emitting/receiving unit, and finishes the series of
procedures,

[0110] According to the procedures, the emission of the
light ©beam by the light emitting/receiving unit (4) is
performed during standby in the docor opening state, and when a

20 foreign matter detection signal is generated during standby in
the door opening state, the door opening open time is extended
several minutes and the emission of the light beam from the
light emitting/receiving unit (4} is stopped. Then, at the
time when the extended door opening open time has expired, the

256  emission of the light beam by the light emitting/receiving
unit (4) is restarted to restart the foreign matter detection
operation. When a foreign matter detection signal 1s again
generated at the time, it is supposed that a foreign matter
remains at the entrance, or a person continues looking into

30 the light beam. Thus, the door opening open time is again
extended for several seconds and the enission o©of the light
beam from the light emitting/receiving unit (4} is stopped. In
contrast, when no foreign matter detection signal is generated
at the restart of the foreign matter detection operation, the

36 door closing operation is started, and the light beam emission

by the light emitting/receiving unit (4} is continued.



30 the Iight beam Thus, the door opening open tine is again extended for
several seconds and the em ssion of the |ight beamfromthe Iight
emtting/receiving unit (4) is stopped. In contrast, when no foreign nmatter
detection signal is generated at the restart of the foreign matter
detection operation, the 35 door closing}operation is started, and the

| i ght beam em ssion by the |light emtting/receiving unit (4) is continued.
Theem ssi onof t hel i ght beam byt helight emtting/receiving unit (4) is
performed al so during the door closing operation, and when a foreign matter
det ection signafhé s ganepated duri nghthe dadrt: cl bsing dper atheon oriaddne

force 5 lSeﬁpﬂ%iﬁﬁiﬂ@%eﬁbﬁnéaﬁﬁly $@Pelgr§@Efo£$E8léﬁ@ﬂtd&kxﬁ apRNiG
operation |§ ?erfornedtgn thedeng55| on of th g 3@ fron1the Ilg t
emi tting/ r&c8T Vithg”Uimit *(4y F&“st'6pPed. Oﬁ@&%t P% e tHe "door? @ osi ng
operation is genpreted wihouttlenyddor eq:mﬁmm:renﬂae:tl@et@d Stohr@ erirssi on of

the |ight b@aHbHQéHi 1£)othﬁel bty @i dd ngé&:@é:elﬁwglmltt (o Sosdrapped at
the tine of the 3 e i.nver enln operation

by detecti 8K ?tTﬂb]f ﬁ?l ﬁrﬂﬁ?t%?dygh?éﬁgﬁFéﬁntﬁ% Bg%déi fdBer of
times N ortherkligrt whén ttihe/ deoori openivmg tst Anhdby stiomekias 16 ¢@&&ﬁa§d t he

predeterﬁlnﬁgntlﬂﬂé'TdoBPecﬁQﬁﬁhB'eoﬂ@Pitﬁﬁpshﬁg é%ﬁﬁﬁgdé@1 k§t§&§%t‘§$yafter
t he notlflgatlon of starniigithe forci bl e door cI05|ng H%%ﬁ& Furt her,
when the | FGhE Ehi 145 'y r&ceiVithy it C4)°Sd8Pebts W% 3ﬁ@i§n érduri ng
t he fole¢i bkeedodghtc| esing roperaeionngaunoti fldtatisorstobpr20 stardheng ime

traveling gk the &lgvatorncar after conpletion of the forC|bIe door cl osing

operation is and then traveling of the el evator S started.
(0111)In the el‘(é\‘/%ﬂoF hof PRFET eBBAI %@ﬁpl“?hé’%ﬁ%é%n &f C{ 6 CFight “Beam
fromthe |rgat femetgnnglteeei vimgrepedtddl) the 2&esktoppednwhenuabéor eifgn

matter is detected durpng the dearn openi NG, St apehYng TAWaabd @lﬁgr%% tries

to place his/her head or shoulder in the entrance to | ook |nto the |ight
beam reached the predetermined time T, the forcible door clesing

operation is started after the notification of starting the
forcible door closing operation, Further, when the light
emitting/receiving unit {4) detects a foreign matter during
the forcible door c¢losing operation, a notification of
20 starting traveling of the elevator car after completion of the
forcible door closing operation is made, and then traveling of
the elevator car is started.
(01113 In the elevator of this embodiment, the emission of
the light beam from the light emitting/receiving unit (4) is
25  stopped when a foreign matter 1is detected during the door
opening standby. Thus, if a person tries to place his/her head
or shoulder in the entrance to look into the 1light beamn
emitted from the light emitting/receiving unit {4} during the
door opening standby, the person's head or shoulder is
30 detected as a foreign matter, and thus the emission of the
light beam from the 1light emitting/receiving unit (4) 1is
stopped. Thus, it is impossible to loock into the light beam
emitted from the light emitting/receiving unit (4) during the
door opening standby, thereby preventing the light beam from
35 being looked intc during the door opening standby. Also, when
a foreign matter is detected, the door opening open time is



emtted fromthe light emtting/receiving unit (4) during the door opening
st andby, the person's head or shoulder is 30 detected as a foreign matter,
and thus the emi ssion of the Iight beamfromthe Iight emtting/receiving
unit (4) is stopped. Thus, it is inpossiple to ook into the Iight beam
emtted fromthe light emtting/receivifig unit (4) during the door opening
st andby, thereby preventing the |ight beam from 35 bei ng | ooked into during
t he door opening standby. Al so, when a foreign matter is detected, the door
opening open tinme is 48 extended. Thus, when a person tries to pl ace

hi s/ her headterdshoullder. i whtheaeperancettroes ook phioe thhes Ahieghthebdamr

i medi atel yhhefare the stiart of khe.door chgsing; operation, 1 if18 caf..doors
(2) and (3% cqg.be prewsgted from bunping into t he Person's head or
shoul der. YWClaY i RAGTS U8 BpRhT n§TopePatiBH | & Pertor Y HER a

forei gn nather cks detett éd) darding3t headobe plkesémgedplbrat ilomeisy tihite ti me,
the em §si @ Ofe NGl GBE DEAM L oM thhe |ight emtting/receiving unit (4)
is stopped. This can prevent the 10.light bean1fron1bein? IooEed into
during the invert® déBrebpefPg SF& alPorPPAS A"t he £ PPEE® diiiht 2 when
a person tfpesiqo ptEce his/derediedd dorishoghdedopn thesent rapes tien.ook
into the | kghtnbeamigm tigd LheuLthe LEghteemibhinGLERCeI¥hNG HuNitl: )
during the dogr,chp3|n operati on, %S,the i nvert dgor o eni ng op%r%klon is
per formed SHECtHE /Ef6<1 oRY of "the i ght BE%B??40n1¥ﬁﬁ?l'iﬂnp even €
em ttihQ/recehvi dgawni {rd) besnet dppaad t herebyivpreyentliengitiherti ghtorbeam
from bei ngoLooked 4.0 duhi ngathe,doqr ¢l ost ngroperallon. W thels. Lhe
em ssion of the 1ight beam fromthe |ight ,

tries to~ place his/her head “or shoulder in the entrance to

look into the light beam emitted from the Light

emitting/receiving unit (4) during the door closing operation,

15 the invert door opening operation 1is performed and the
emission of the light beam from the light emitting/receiving
unit (4) is stopped, thereby preventing the light beam from
being looked into during the door c¢losing operation.

Further, the emission of the light beam from the light

20 emitting/receiving unit (4) is stopped during the nermal door
opening operation, thereby preventing the light beam from
being lcooked into during the normal docr opening operation.

[0112) Further, starting the forcible door closing
operation 1is notified before the forcible door «closing

25 operation is started, and thus an accident can be prevented
that a passenger is caught between the car decor and the
landing door at the completion of the forcible door closing
operation. When the light emitting/receiving unit (4) still
detects a foreign matter during the forcible door closing

30 operation in spite of the fact that starting the forcible door
cleosing operation is notified, this situation is notified
after the forcible door closing operation 1is completed and
before the traveling of the elevator car is started. Thus, an
accident can be prevented that the traveling of the elevator

35 car is started with a string-like foreign matter caught

between the car door and the landing door after the forcible



20 emtting/receiving unit (4) is stopped during the normal door opening
operation, thereby preventing the Iight beam from being | ooked into during
t he normal door openi ng operation.

[ 0112] Furt her, startingtheforcibledoorcl95|ng operation is notified before
the forcible door closing 25 operation RS started, and thus an accident can
be prevented that a passenger is caught between the car door and the

| andi ng door at the conpletion of the forcible door closing operation. Wen
the light emtting/receiving unit (4) still detects a foreign matter during
the forcibleodooroxiasiopgrd0ioperatiwmiencgpi te of the fact that starting

the forci bl @1@9gr cl B8 NG, 0Nefakk0BnESoROLhET Bde st S18d atdonies potified
after the gorm | e door_.cl osi ng Eeratl on Is corrpl eted and before the

travel i ng Of™thed el Bvat'dr céﬁm FRr T e THUL S %an 2REEF dent  tan’ petous
prevent ed thatsthendy deehidg @itrtnhe @leevatoni&sl csa:ropes ot altkdswith a

string-kike forgjgn Jmtiee, cayght et ween. t he C§£1990%n%%91kgﬁtéanQHﬂQ door
after the forcible 49 door cl osi ngﬁ) eration is corrpl et ed. 13] The

confi gur at PORE®OF tRECPFESeNt' S nFd AP it IR LY t BQBnﬁd’d%@rrent s
descri bed abeveiocihusa iy olrsviclkange® wemy rbe aradéownt hinn Rike:reec@ini cale scope

of clainms. , 8s50r €x3BRLEon | Malhed i Lt 1 oqt hikd enbadi oBR s Lhe Rfgsent
i nvention | carried out as the center open tyse el evat or saf ety devi ce.

However , Yﬁﬁﬁflﬁa Qlr 82 95°¢ t RS predent 2t nveht T o frayebe C&Fri €f lout as
a side 1©penhaypmo‘eésevtamarrdsahelt ywdgvfn@n iancladisngpat rheast 1 bnetcarl aeor

(23) 10 thahgnoyes gw@wrm aW@fYa LM %ndgﬂ'é§‘égs9rf5§ﬁ§t}( 1&3%& clQse and

open an entrance. In such an el evator saf devi ce, exa ,.as shown,
the car do6re725y: i il udeS¥a’ | i Ght e‘ﬁ‘i‘“fthﬂj?/ T ecEi Vi n@“ﬁh‘il’i{e?@a prioviitded so
as to be demectied;dewadatdgi mran upper ;e:rmduﬁesl téonaen & veet i ¢ateddare a 15

predet er m egl fi.sf ance aparfo fJ,0m.an uidacgn( 29a),dim i8¢l 09110

direction to abut agai nst the doorstop rarre toward the doorstop frame
(12), &nd Br?‘?‘?%‘%rn?lé‘ﬁldeﬁﬁsrﬁ“ﬁérr@é%ar(%) r@%\ﬁfﬂeﬁn%os%f%%e bé2dft edbed
upward in alboiver endepositi ap o&bmhealglameStZeik&lléqaésswmmfameﬁ gune 26,

t he presen;:O Igﬁnggé)ndg@gség %%raheech%'t %ﬁdag ¢lie gt géf§§£@t1¥g &E?
on a

i ncluding a t emtting/receiving unit (E provi on a f
an upper pééitupdfﬁ%fiean “ht PANCY akll £l @étl‘#@’éh“éjrrbép () Lprevi
doorsill (Bysitian lcdweheposiéi on of the entrance. 25 In such an el evator

saf et evi for e Ligh i e Vi it (4
is pr)(;%/‘?jdedggln4 t he ?ﬁgar%o?dg e SE}:{(zgl\(yrllteotztbée Ebrge%fgg&d%w%%rg%goﬁ n{é% w4
reflecting C et t8y P§ rﬁﬂbv?él%law t hafeleor §PVlLC% 8)1n§éu§én<ﬂoabe11dﬁhtect ed

upward i n pestiirnsconiainer incal {4)neposvamabt maNtfpesi ti®N in an
upper position of an entrance and a reflecting member (5)
provided on a doeorsill (8) in a lower position cof the entrance.
25 In such an elevator safety device, for example, as shown, the
light emitting/receiving unit (4} is provided on the frame
(80) so as to be directed downward and the reflecting member
{5) 1is provided on the decorsill (8) so as to be directed
upward in positicns on a vertical line on an abutment position
30 of a pair of car dcors (2) and (3} in a fully closed state.

As shown in Figure 27, the present invention may be
carried ocut as an elevator safety device in which a light
emitting/receiving unit (4) is provided on a frame (80) in an
upper position of an entrance, and a reflecting member (5) is

35 provided on one car door (3) of a pair of car doors (2} and

(3). In such an elevator safety device, for exanple, as shown,



30 of a pair of car doors (2) and (3) in a fully closed state. As
shown in Figure 27, the present invention may be carried out as an el evator
safety device in which a light emtting/receiving unit (4) is provided on a
frame (80) in an upper position of an entrance, and a reflecting nenber (5)
is 35 provided on one car door (3) of aﬁbair of car doors (2) and (3). In
such an el evator safety device, for exanple, as shown, 50 the |ight
emtting/receiving unit (4) is provided on the frame (80) so as to be
directed downward in a position on a vertical [ine on an abutnent position
of the pai rhef ltagrt doortg i2) randi(B)g ivnia fldlll ysclhoseddsd atre, trand: tehe
reflecting Qﬁﬂb§6 i@)uﬂSxﬁcﬂﬁ@%LQ@dd&mﬂ%ﬂQiQ%r d%%%l(§%n58ha§ o a1
directed upward in a | ower end an_end %gr ace é%n n a cl osing
[ %

direction t6"abtt AYafRst™tHe pc?tsﬁérwﬁaf’ dBB? P2yT (D115 AS 4'n ¥ %ur e
28, the présentniavéntloncheedeteari eddotteasedheet vatromisaf ety device

in which apkb@ftﬁecﬂbr@rﬂr{é g/ rd%%%' \{'3nganlaE Qé’r) bénglﬁeé@éd aghana menher
(61) are plﬁow ded on a doorstop el evat or saf et

ot co 1 i Es I ReSChimh. Cn the tbr SEGRAFT ank Pea)n the 11t
em tting/récetvig: U tab(m)ag@nmto\m@e@tberasazt aldye diZnected downward in an

upper end pesiti on % asusht igalpilgng 33, atﬁéeg%gém nﬁ%@i&%n%%ya%”
froman end surf 84a) to agut agai nst. a car oord&g?)gé égvvard the car
door (23), “Whf1%¥ tﬁB r &P et i RgSHenber SE6TTYi SePr6Gi ot

di rect &d upmtidlanraécle@mngendlposléﬁ| emdor tieef ldarengTherbeght(61) are

em tting/ receb Mg it (A)-MBY Pe.pLovi ed it 8NcHPRET ¢ 886k 20, ROSLi,0n on
a vertical |ine on an abutnent position see Fi ure 29% agal nst Whl ch

the car doBfV{%®) HHutwI§ f F ?/h%ﬁ’%se‘?f st @ooi 4P nér %q|%4tl mgenber
(61) may bélcpmtoveokedtmgardcmnefnnposmumn (oh tike broweiddd suchesantel @eat or

saf ety devieg,.as; Shawn-a 'ng‘é%e%p %raeﬁd?’ osf‘tP&l roﬁ)f r\‘?&eéﬁ%% 23 1,e( 84b)
and (23b) or a pair of notches %ﬁ%‘% ext endi ng al on e Ilne are
0

formed™¥ n ?hé’rﬁﬁﬁt%{ﬂ‘*% ?Bﬁ%mﬁf %H?ertdo P f FRffe S(“ﬁﬁ?c?oq%éﬁ &§ai nst
t he car doeruf23)yammt an @amd sasf aCkEs ) 2B@)addn w@ec| @sd nipadi r €1}, 0mvidflet he

car door ( h ooy st d passage 4 115)
30 throughga%n %ﬁf?%&l&l II FetiooLs gpmf,{ % %3 ?%osbged st at eeeof t he

am | s passe
car door (2B72%% for rr%dgltﬁ)“etrhe@’ﬁ‘él rPHT t@EesSls t(f834b)1“éi‘1%|d (28R Oridfe pair
of not chesefBdc)nganece28c)g pA1L6](MN they enbodioeies) itheapr epept iemgention

is carpged, Qé'ftafcﬁu the el %\égyggafaﬁfﬂg devi.ge atﬂ1‘%;‘ineﬂ%t ?;%tsﬁt%{lgrrﬁi/gr N30

matter using a Tight beamvertica crossing the entrance t he
present i nVERtTON? fray2 B2 eHr r vetFout ascan door abuts in a fully

closed state, and the reflecting member (61) may be provided
in a lower pesition on the line. In such an elevator safety
device, as shown in Figures 29 and 30, a palr of recesses
25 {84b} and (Z3b) or a pair of notches {84c) and (23c¢) extending
along the line are formed in the end surface (84a) of the
doorstop frame ({84} to abut against the car door (22} and an
end surface (23a) in a closing direction of the car door (23)
te abut against the deoorstop frame (84), and a passage (115)
30  through which the light beam is passed in the fully closed
state of the car door {23) is formed by the pair of recesses
(84b) and (23b) or the pair of notches {(84c) and (23c).
i0116] In the embodiments, the present invention is carried
out as the elevator safety device that detects a foreign
35 matter using a light beam vertically crossing the entrance.

However, the present invention may be carried cuft as an



51 elevator safety device that detects a foreign matter using a |ight beam
hori zontal | y crossing the entrance. Further, the present invention
may be carried out as an el evator safety device including a nulti-optical
axis sensor 5 that emts nultiple Iightspeans crossing the entire or
substantially entire region of an entrance together with a |ight
emtting/receiving unit (4), and generates a foreign matter detection
signal when even a part of the light beans is interrupted. For exanple, in
an el evator using the control 10 procedure shown in Figures 18 and 19, when
a person tFlegater | dpkeintdetire |iight delamtismredi @tloy afatdert hsiswart of

the door cheghbgo@penaidienntalbgash s :agshaul defrdisccdetected as a foreign
matter at the rTFmB t vvher}ithe hea shou ace entrance to
0

. h TR M e prese Qrven 1%ge% LS %lca dila %h E}
stop emi ssion The i ght® bR YHer ey ' r 8FYably Brévsht PRg e 47 ght
beam f r om BéEHgtPookede int éedird ngnehedidoora chvsi hyeipesat iaon.s Asedm an
el evat o5 ushag t&eieoNtnalcipneceduser Shawhd N JHigerag 22nt 0 &4 1.8 mdarly,
the light beamis reliably prevented from being |ooked, int duringhdoor
openi ng st andby~ And ddor “ei o8l ng= 2t bp8FatibnSTTr NS ERPEHET: FRE" present
i nvention maghbe edatiied/ beteiasingn etevat(dn » safrat y gdevieieed nawhfeteian i ght

beam emi tt gd-feoma ddght, enphherwgiy estdy £H8%S o8 khghtigecebdals unl ess
there is ai£9£§£%&ﬁgptte£ on aIQth of the light beanl.lik%:an el evator 25
safety device T hiuhich a 11 ght @ Tt ef™i § provivdsq i #°4'8r ExXanpt’e:*%n
upper posi bromedfranstantt anceliamrdsa U8 gind ridoeiwem is priovinded lies ad ower
posi tion. DESCRERTH ONKOF 19¥NBOLS30[i@kLal6Ld1ai brfe) €at degr+(23) gnd

surface in cIosiP direction,éS) car._dqor %3 % end surface in closing
di recti on 50307 MUY (G Space (47 PEGRt *Enft EPRGIVECel Vi Fig-trmee. = 2
foreign matter at the moment when the head or shoulder is
placed in the entrance to stop emission of the light beam,
16  thereby reliably preventing the light beam from being locked
into during the door clesing operation. Alsc in an elevator
using the «control procedure shown in Figures 22 to 24,
similaxrly, the light beam 1is reliably prevented £rom being
looked into during dcor opening standby and door closing
20 operation,
Further, the present invention may be carried out as an
elevator safety device in which a light beam emitted from a
light emitter directly enters a light receiver unless there is
& foreign matter on a path of the light beam, like an elevator
25 safety device in which a light emitter is provided in, for
example, an upper position of an entrance, and a light

receiver is provided in a lower position.

DESCRIPTION OF SYMBOLS
30 0117) (1} rail
2} car door

2a} end surface in closing direction

3a) end surface in closing direction

[

(

{

{3 car door
(

{30) housing space
{

4)  light emitting/receiving unit



52 (5) first reflecting nmenber (6) second reflecting nmenber (7) cleaning
tool (8) doorsill 5(9) foreign matter entrance preventing nenber
(100)control unit light beamstring 53 CLAIMS [1] An elevator safety
device that includes a pair of car doorgs,that nove toward and away from
each other to close and open an entranc& conprising: 5light enmtting means
for emtting a |light beam crossing the entrance; | i ght receiving
nmeans for detecting the |ight beamemtted fromthe |ight emtting neans;

} first reflecting member
) second reflecting member
) cleaning tool
)} doorsill
) foreign matter entrance preventing member
00} contreol unit
light beam

string



foreign matter detection nmeans for generating a foreign 10 matter detection
signal when detection of the |light beamby the |light receiving neans is

i nterrupted; and control neans for controlling opening and cl osing
operations of the car doors and an enisgion of the light beam by the |ight
em tting means, 15wherein the control n¥ans causes the light emtting means
to stop the emssion in a fully opened state of the car doors, and causes
the light emtting neans to start the em ssion at a start of or during the
closing operation of the car doors. [2] An elevator safety device that
includes a pair of car 20 doors that @o¥veE1ioward and away from each ot her

to.fipse a@?joﬁfﬁ %@e%@%éﬁnggfe@ﬁng%b?b@g%hat inclh@ggtafnb%%fngf”ﬁﬁﬁs for
emtting a_li eam crossin e entrance; ] i recei vi ng
roans Tor ABPER: FREEUHEVT: GRS Boaton B § LA (7 (HOV git DR g
neans; openf or edrgiramget erodet ecitrioon means for generating a foreign
matter getection;gignahi when delectiQn oinihedy ahty heam by herdd ahiy
recei ving @ﬁans is interrupted; closed position detection neans for

det ecti ng that*the*SG car doors are closed to a predeternined cl osed
position; and light contrglingeansafor Tont rditeatgnopening ahhicl dsiang

operationscQf cthe Caky doQr $:40d M @M$SkeRAnef the light beam by the |ight
em tting nmeans, wherein the control neans causes the |ight enitéin, means

35 to stop the EM b 4 1S JFendfaSat @ of IXHE arddSor &° "af t er
a closilthg vperati orteftidre sagnadoowisen sdstartiedh anfl £B4 light beam by

the light receiving means is interrupted; and
contrel means for controlling opening and closing
operations of the car doors and an emission of the light beam
by the light emitting means,
15 wherein the control means causes the light emitting means
to stop the emission in a fully opened state of the car doors,
and causes the light emitting means to start the emission at a
start of or during the closing operation of the car doors.
[2] An elevatcor safety device that includes a pair of car
20  doors that move toward and away from each other to close and
open an entrance, comprising:
light emitting means for emitting a light beam crossing
the entrance;
light receiving means for detecting the light beam
20 emitted from the light emitting means;
foreign matter detection means for generating a foreign
matter detection signal when detection of the light beam by
the light receiving means 1s interrupted;
closed position detection means for detecting that the
30  car doors are closed to a predetermined closed position; and
control means for «controliing opening and clesing
operations of the car doors and an emission of the light beam
by the light emitting means,
wherein the control means causes the light emitting means
3% to stop the emission in a fully ocpened state of the car doors

and after a closing operation of the car doors is started and



until the closed position detection neans detects that the car doors are
closed to the predeterm ned cl osed position, and causes the light emtting
nmeans to start the em ssion when the closed position detection neans
detects that the car doors are 5 cl osed }0 t he predeterm ned cl osed
position. [3] The elevator safety devi c& according to claim1 or 2, wherein
the control neans causes the |light emtting neans to stop the em ssion
during a nornmal opening operation in which the car doors open froma fully
cl osed position. 10[ 4] The el evator safety device according to any one of
claims 1 t&n3iiwhbeefhotdik wonttioh Aedpstimyertes st deteats door's firomathe

cl osing Oinl’o@TrlsorhrteO &f&&peﬂbn&h@p%z@d&%rWﬁ@dt hﬁofseaelpgﬁlrf%her and
det ecti on neans n natter ete n si nal urlq? I05|ng
h

g
O The onr EaaRe eRe A A S T L 1 e o S S E o
em ssi on dt@ﬁpﬁgdaﬁoiim/%m depenichgn operat i it coftst hbatathdoors. dod5] aAre
el evat op saﬁ@gyddgylgﬁagﬂa@etggﬁyg§§(gﬁggurp@gl@ggndoors t hat nove toward
and away f %n1e?ﬁh 0 hertto cI? a% E?n an eﬁtrange q% rlflng 20I|ght
omitting medns FOF GHETEFRG AT TEht CHYARE CPOSSEHYRE he Cerft rHife
| i ght receienginedhs fortuet estdmy tesdd qﬁﬁfbb%mhwﬂwmlﬁﬂidmwmﬂamheiklght
emtting MBaBs; the emissib®rghom étﬁf)rﬂ@i eghioihdreans: fangeneratidig a
foreign 25 Hatte cgetectlon i &E éﬁﬂ- §tecé|on of the light beam by the
light receiVfng 5 §PFht &f dnd* 59 POl neans for
controﬂD|n@4bpeﬁh@gehmdﬁﬁho§@ﬁgt@péea¢¢@ngxakdnhe car adporse antl @rpiers ssion

of the |ight cbeam hyt-hen! kght c@m;;:&l nﬁem@%m&%ﬁaﬁ% rbgmedmt roloyreans
causes theﬁhlght enlttlngﬁneans to ormthe emssion in a fully opened

state of th&caf Hodts dethtes é? Fi gRPe_mie t i TG HE4RE 13 &t optrtene
em ssi on whenetdie frertdegn ¢ﬁﬂﬂqyiq@eteeam$n1qaaamstgen&raﬁ@seagﬁorMﬂqpenﬂatter

detection @eg@@imrn I he St alig 1 3P Blostheg lrevalor. saf ety device aarrdi ng

EﬁeCLgh the ?ig%{]e%&ti%%gt%ggngeggssgggeggfe%uggqgnpgaigggc%gIig%égy ch
opening operation of the car doors.
5] An elevator safety device that includes a pair of car
doors that move toward and away from each other to close and
open an entrance, comprising:
20 light emitting means for emitting a light beam crossing

the entrance;

light receiving means for detecting the light beam
emitted from the light emitting means;

foreign matter detection means for generating a foreign

25 matter detection signal when detection of the light beam by

the light receiving means is interrupted; and

control means for contreolling opening and closing
cperations of the car doors and an emission of the light beam
by the light emitting means,

30 wherein the control means causes the light emitting means
to perform the emission in a fully opened state of the car
doors, and causes the light emitting means to stop the
emission when the foreign matter detection means generates a
foreign matter detection signal in the state.

35 161 The elevator safety device according to claim 5, wherein

the control means extends a time period during which the car



55 doors should be maintained in the fully opened state when the foreign
matter detection neans generates a foreign matter detection signal in the
fully opened state of the car doors. [7] The el evator safety device
according to claim5 or 6, 5 wherein thg control nmeans causes the |ight
emtting nmeans to stop the em ssion in the fully opened state of the car
doors, then causes the light emtting neans to start the em ssion at the
expiration of the time period during which the car doors should be

mai ntained in the fully opened state, and causes the 10 light emtting
neans to stioprtheremigshomandexednds the timeypependl durdiry witirchiliche car

doors shoulid  beypaipdainedyd fe e, f ukby, opened state whenp thenf arpiqn
mat t er detectlon nean%¥%_ ner at es ? forelg gatter qﬁ; gtlon SI naI whi | e
the controlf®rBEhs 8t Hr h8 thosiHy YopEFAEF ont BFe t Srcﬁﬁo? %ien no 15
forei gn nmatlt/ér detectieontsignalets genérat edcorfi8lg The ellenat or saf ety

devi ce QCCQEngQntQhénﬁoﬁﬂﬁopfm@géﬂr@%é&éé)é%eVWEﬁﬁﬁ'bﬁﬂ%%ﬁ%%n%k%hsnﬁﬁﬁs
causes the ting neans to

emi ssion ring a no
Cpeni g opeFaE GHE| FIt G T e 3007s CORBRCT FORTT et THI Ty ! dest ™
posi tion. @ebgpaih@set@watuﬁﬁsaﬁetyldevmeenaccgrdtmgmtth@ugmxﬁﬁaqm agl ai s

5 to 8, whergi Bxhbhe.com rof Hﬁ@nt%lrﬁélué@&édﬁeddﬂlg@t B G MRaNS ds
perforn1thgp§n}55|on during the c i eratlon of the car doors, inverts

sipg. o
the car do o tPe oGS HngpE?%tfﬁhﬁin?HQQ? bfefFRg DPRrEATTIT Wén t he
f orei gitmatit.ght 2&ndetiect n@anreanssgeneriat esuigsfionebgd matéeds détedtimen

si gnal durL,pg; 64 0gh PehPfy,i:Ne Gak dQor $1,0208d568USESHE hxﬁaiﬂigﬂtne%m it 1@ means
to stop the em ssion during an invert op enlngao peration of the car doors.

[10] The ef8YaY oPPERFEL v '@e¥i c& e cbidi nG 6% any6hE o fdedﬂeﬁtﬁQ“Bd“eP“tso 9,
wherei n t heeconttred areansiionchadesr detectidrorsGighké, debilel Osd ngpmeans for

perform ngna.forcihles dopr chosing gperation of forcthbly £Losi ngehhe, car

doors irrespective of whether or not the foreign matter detection neans
gener at@s §OF%?%ﬁgﬂ?9%§Ft€Ftﬁ%?%ﬁﬂ|§ﬁ$“§|ghﬁlgeﬁﬁﬁﬂéﬁhotlflcatlon means for
notlfylng 08 ] perforetencecaf shliet{ odevble deordihgosingaopesat | @h defiarse or

during thesfaorcipbl g, 26 ;doan 1 Qsing 10Rerakl an Ly .t hc%ef oIlcdht{J € r\ﬁ/j% irg 0si ng

nmeans. [11] The ‘el evat or safety evi ce according to claim 10, erei'n the
control ne%ﬁ%”?nE?uﬁE%ptHBGCSWﬂ?%+O%E%h%lWQw%h@Prmal opening operation

in which the car doors open from the fully cleosed position.

20 [9] The elevator safety device according to any one of claims
5 to 8, wherein the control means causes the light emitting
means to perform the emission during the closing coperation of
the car doors, inverts the car doors from the c¢losing
operation to the opening operation when the foreign matter

25 detection means generates a foreign matter detection signal
during closing of the car dcors, and causes the light emitting
means to stop the emission during an invert opening operation
of the car doors.

[10] The elevator safety device according to any one cof claims

30 1 to 9, wherein the controcl means includes:

forcible door c¢losing means for performing a forcible
dococr «closing operation of forcibly closing the car doors
irrespective o0f whether or not the foreign matter detection
means generates a foreign matter detection signal; and

35 notification means for netifying of performance of the

forcible door closing operation before or during the feorcible



i ncludes: 5 elevator car control means for starting traveling of the

el evator car after the forcible door closing neans conpletes the forcible
door closing operation; and second notification nmeans for notifying of
starting traveling of the el evator car b fore the el evator car control
nmeans 10 starts traveling of the el evatdf car when the foreign matter
detection neans generates a foreign matter detection signal during the
forci bl e door closing operation by the forcible door closing neans. [ 12]
An el evator safety device that includes at | east one car 15 door that noves
towar d anddanaycieomea coeorsiop By ane tforchibse drrk cperian Batrance,

conpri sing:;ihi gme emdddg neansyf ek em tidg-@nki ght cheam cf ossing ithe

entrance; Vt ecei vi ng means for detectin e light be m.emtted
20 fromthe Flght éﬁ?%tlﬁﬁaﬁ%anénc 7% ‘gn ﬁ%?te?oﬁkﬁ{%tl Iﬁ%aﬁg g}
gener ati ngiactedeign nmatter detection signal when detection of the |ight

beam byst helbvgmrr%@l VEBG: FEaNSichSsi NEQF I @@ta@em nokraveqqmgro&f rr&ms for
controllmgl ﬁen|ng and 5%35|Q€ operati ons 25 of 1 e car door

eni ssi on of TR&"TT ght* b&ant by “the *FFght enf?TT ng* Rk, m%ﬁ%?e??ﬁ? qfontrol
means causéset herdiighst d@ﬂﬁt?i@gﬂﬁﬁ&ﬁ@r@@lgbopamﬁe emission in a fuIIy
opened st a%@c@xf;dtﬂ«gtﬁﬂfcéi@@)h H@B%C%%eslotth@yhh@hbfemzarstﬂgq n@;ac«nmth] start

the em ssio start or t closin eration he car door.
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nmoves fowartaahd awaye firam af d‘dmstbwa‘trca’rrecaro wiags etlandf opeipramariterance,

COWDFISlngdeLectléﬂ ght e bghggaﬁﬂ%ang fﬂer@%httﬂéﬂle% |déﬂEcd@%%n1§J§%$¥ ng
e

the 35 entranc g thghtfgg%%%&gln Jreans ;fﬁg o£§§§é£1 th Il%htf§¥¥¥g emtted
door closing means.
{12] An elevator safety device that includes at least one car
15 door that moves toward and away from a decorstop frame to close
and open an entrance, comprising:
light emitting means for emitting a light beam crossing the
entrance;
light receiving means for detecting the light beam emitted
20  from the light emitting means;
foreign matter detection means for generating a foreign matter
detection signal when detection of the light beam by the light
receiving means is interrupted; and
control means for controlling opening and closing operations
25 of the car door and an emission of the light beam by the light
emitting means,
wherein the control means causes the light emitting means to
stop the emission in a fully opened state of the car door, and
causes the light emitting means to start the emission at a
30 start or during the closing operation of the car door.
[13] An elevator safety device that includes at least one car
door that moves toward and away from a doorstop frame to close
and open an entrance, comprising:
light emitting means for emitting a 1light beam crossing the
35 entrance;

light receiving means for detecting the 1light beam emitted



57 fromthe light emtting nmeans; foreign matter detection nmeans for
generating a foreign matter detection signal when detection of the |ight
beam by the light receiving nmeans is interrupted; 5 closed position
detection neans for detecting that the car door is closed to a
predeterm ned cl osed position; and control nmeans for controlling opening
and cl osing operations of the car door and an em ssion of the |ight beam by
the light emtting neans, 10 wherein the control means causes the |ight
emtting means to stop an emssion in a fully opened state of the car door
and after tHemclHosinighéperatione dfedarie car door is started and until the
cl oze? pO_Sifbir@ﬂgﬁ'&ﬁﬁ@ﬁdro_fl%[e_rf%@ﬁ&oﬂeﬁlﬁ§ﬁ§ f&@tg%lir%&af%_&hﬁdgoﬁfp%f;@ﬂ Qﬁﬁd;etrotthe
predet erm ned cl osed posi.tion n . caus . emiting neans to
T art the Beredr BRBRR o BB he SoLT T Ion akt dhBnbrgl) uafe o Minns
the car doércgsvierdsEdnsoithenpeedat'@dti ned cl osed position. [14] The

el evatop salebyd dgwisceiaeCoidengibe @leahd 12,07 dddsc gy etiflad heneonid:ol
nmeans causggoghgslélQ£xF@ktglnge eans .t o ZOISgg% QQ%,%%ESS'OQ during a
normal opeflRg Operaticon *n wRi &h tHe "€ G007 dpehs ¥rém the ful Iy cl osed
position. cpusfoThgeghevaror coafeeyl deyi eeeniorbrditgetos by operofialzai ms
12 to 14, whetgtncd hescontanel sRBaRsssverds e 16ahtdeebnl ppmider ¢fasi ng
operation to.gpe openi ng operation when the 25 foreign natter detection

means generates & foreign matter detection signal during closing of the car

door, ahd rheasesnt hee| tghtreni ttdmy wearts tidist biohthesre tsigidomegusi g t he

invert opeBthy OREEALEOMLPTidhe €a11F@00ened k@] AN @levalorasal ety
devi ce t hat %nclgges %{ |.east one, car 3% qggr t hat nmoves towar gnd away
§ ame 5 cfos N a £

from a doof'st®p 8P oSE“4ARL BPe St FENCECCtortr i GG |
em tting neahsifore epasadngoailti ght dbeanticrossiang theeehs ramele;the cayd i ght
recei ving pgeans for -detesting the |}ahie Reammem tiedklb foamtbe, | ight
S E‘ggmégﬁ‘sse?sft (Slanmetter detection neans for generating g foreign
closed position detection means detects that the car doocr is
closed to the predetermined closed position.
[14} The elevator safety device according to claim 12 or 13,
wherein the control means causes the light emitting means to
20 stop the emission during & normal opening operation in which
the car door opens from the fully closed position.
[15] The elevator safety device according to any one of claims
12 to 14, wherein the contrcl means inverts the car door from
the closing operation to the opening operation when the
260 foreign matter detection means generates a foreign mnatter
detection signal during closing of the car door, and causes
the light emitting means to stop the emission during the
invert opening operation of the car door.
[16} An elevator safety device that includes at least one car
30 door that moves toward and away from a docrstep frame tc close
and open an entrance, comprising:
light emitting means for emititing a light beam crossing the
entrance;
light receiving means for detecting the light beam emitted
33 from the light emitting means;
foreign matter detection means for generating a foreign matter



detection signal when detection of the |ight beam by the |ight receiving
nmeans is interrupted; and control neans for controlling opening and

cl osing operations of the car door and an em ssion of the |ight beam by the
light 5 emtting nmeans, wherein the cont ol neans causes the light emtting
means to performthe emssion in a fuIIy opened state of the car door, and
causes the light emtting neans to stop the em ssion when the foreign
matter detection neans generates a foreign matter 10 detection signal in
the state. [17] The elevator safety device according to claim 16, wherein
t he controlefeahsolexients aleinndepert ot dur ithg vhiveh Phercay deoorlighidul d be

mai nt ai ned r'baeg-hguj wdﬁsoggnggt§iﬁﬁMeanahe f orei gn matter detection
means generat forei gFTmatte detection si Qndé" in the ful Ié}/ cpened
e

state of the" car d%‘%?ns 5] “The” le%/%ﬁ o?psajfeg[y Vi ccéS actordi hQg P8 ai m

16 or 17, ®hetbfncthedeontans! aﬁeamssw@ise%ftﬂi@ lliight eaprt bngteanstto st op
the em ssi @fitdikdandansl,y opened state of the car door, then causes the

l'i ght emttinnge Egtosrol ec_memssmntaf']t fghe ex| i.ration of tthetlma
period duri’Ag” whi ch''t he“¢ar“dobr 'Shotul & Be wail nt= hed 17 ttlhé’ fTY opened
state, andreabses thre $righticemitt |angfuﬁréans>p@oe@t@ba‘meO%nﬁs%uw afrbrext ends

the tinme perbhodadysd n@wé/\hli?{jhﬂ %l%rlngogéaﬁgoubdsbsp mahat ahnesi d e ful ly
opened statcg egeﬁhe forel rvtatter et ecti on neans tgener at es forel gn

matter det &ction’ sigr I%e et%:t188nf“|§8psn€3ﬂ§r§1t%?ts he® by ©
oper at ilén dﬁt@h@l@aﬁl@@@ﬁ whehhqostfagreei gn matter detection signal is

generated. (1f19thdhe 8lLvat %fgeigeayvg@an&&&%ﬁ%dwgcwl@n% ong, ofe i6l ai s
16 to 18, erelnth cont rol neans causes th Cig%tliemttlng}kt?}.tglmaansto

stop the em'Ss(8 i Ho™° not el “Sopent HY® o%%?h‘% WHIE “cdt**door
opens frondthe ﬁhb!lﬂ/d chosrdipositdonn §i20] fThey ebrevetcors tgdfeetwhedie vilce

accordi ng EQraiyn Of&@t@fer0|@ét{@ct31%nt Ond s V"hg%"n%'r@tEQe &0%&@1(;{19%@@:‘1595
thehq gr@ttlcﬁ(}e means .t o_per vér?tteem si on gr%tecosmg
operation 9f-35" SE&redodP, vty CRENE S‘b%‘be% G5 Mt fiB* cf 9% ng
operation f68t h'éh@pemw%esr@ﬂat@n dsheret kedogdengn tpattlepndétectt oy, 59

means genepRLes:a {04 ee&mtmt@éa&et(%;ée%n & gnad gifurd g «Glesing raf dhe car
door, and causes_the |i mtti ng. neans to stosp t he em ssion duc{l ng an
opened state o© e car

invert openffy oper &t ‘B"f 3trhet]?:ear Yoot . oory

then causes the light emitting means to start the emission at
20 the expiration of the time period during which the car door
should be maintained in the fully opened state, and causes the
light emitting means to stop the emission and extends the time
period during which the car door should ke maintained in the
fully opened state when the foreign matter detection means
25 generates a foreign matter detecticon signal, while the control
means starts the closing operation of the car door when no
foreign matter detection signal is generated.
{18] The elevator safety device according to any one of claims
16 to 18, wherein the control means causes the light emitting
30 means toc stop the emission during a normal opening operation
in which the car door opens from the fully closed position.
[20] The elevator safety device according to any one of claims
16 to 19, wherein the control means causes the light emitting
means to perform the emission during the closing operation of
35 the car door, inverts the car docor from the closing operation

to the opening operation when the foreign matter detection



5[ 21] The el evator safety device according to any one of clainms 12 to 20,
wherein the control nmeans further includes: forcible door closing neans for
perform ng a forcible door closingoperationofforciblyclosingthecardoor
irrespective of whether or not the foreign matter detection 10 nmeans
generates a foreign matter detection S|gnal and notification neans for
noti fying of performance of the forcible door cl osi ng operation before or
during the forcible door closing operation by the forcible door closing
means. [22] The elevator safety device according to claim 21, wherein 15

t he control"epRAnsIETERER | Acl .gre| @GALBF ¥ tORON0l ShBank fBITisKart i ng
traveling efotheyebevahercearqabierahbecheied blige doognecl @8i NG dPaNSns
conpl et es Ehe %orc&@le d%%gon %ln o] eratloqlcgggl%econd nOIIfIC tlon
means for r[oti y?ng of 'S arting frave |ng‘ﬁﬁf FERETEl BUaFBF - CarhéfSre the

el evat or cafrc@&mTol means starts traveling of the elevator car when the
forei gnsmagber oed e@Idxfartorfea%eg@n@éai&s @J&@@hgnw&éﬁ@ro%t@@témm&i gnal
‘rjrg;'ngg tzgelE‘){C'Pd S99 ;81 ol ng, arenatlan, by, the farghblg door closing
forcible door closing means for performing a forcible door
closing operation of forcibly clesing the car doeor
irrespective of whether or not the foreign matter detection
10 means generates a foreign matter detection signal; and
notification means for notifying of performance of the
forcible door closing operation before or during the forcible
door closing operaticn by the forcible door cleosing means.
[22] The elevatocr safety device according te claim 21, wherein
15 the control means further includes:
elevator car control means for starting traveling of the
elevator car after the forcible door closing means completes
the forcible decor closing coperation; and
second notification means for notifying of starting traveling
20 cof the elevator car before the elevator car control means
starts traveling of the elevator car when the foreign matter
detecticn means generates a foreign matter detection signal
during the forcible door cleosing operation by the forcible

door closing means.
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