1 DESCRIPTION ELEVATOR DOOR ANTI-FALL DEVICE AND ELEVATOR DOOR DEVICE 5 FIELD
Wool] The present invention relates to an elevator door anti-fall device for preventing an elevator
door provided at each entrance in a shaft structure from falling, and also to an elevator door device
provided with the elevator door 10 anti-fall device. BACKGROUND [00021 As an elevator door device
provided at each entrance in a shaft 15 structure, therelis conventionally known an elevator door
device including a plate portion provided along the inner wall of the shaft structure, a rail provided
along an inner surface of the plate portion, a rojigrcopfigured te roll on the rail, and an elevator door
connected to the roller (e.g., Patent Literature 1). In such an elevator door device, the roller rolls on the
rail, thereby 20 allowing the elevator door to open and close. CITATION LIST Patent Literature [00031

25Patent Literajsy §: a0 19O B LRES-AAUMYNACE AND ELEVATOR DOOR DEVICE

5 FIELD
[0001]
The present invention relates to an elevator door anti-fall device for
preventing an elevator door provided at each entrance in a shaft structure from
falling, and also to an elevator door device provided with the elevator door

10 anti-fall device.

BACKGROUND
[0002]
As an elevator door device provided at each entrance in a shaft

15 structure, there is conventionally known an elevator door device including a
plate portion provided along the inner wall of the shaft structure, a rail
provided along an inner surface of the plate portion, a roller configured to roll
on the rail, and an elevator door connected to the roller (e.g., Patent Literature
1). In such an elevator door device, the roller rolls on the rail, thereby

20 allowing the elevator door to open and close.

CITATION LIST
Patent Literature
[0003]
25 Patent Literature 1: JP 2(1990)-310286 A

SUMMARY
Technical Problem
[0004]
30 Meanwhile, when a force acts on the elevator door of Patent Literature

1, for example, from the outer side (platform side) toward the inner side (shaft



Technical Problem [00041 30Meanwhile, when a force acts on the elevator door of Patent Literature 1,
for example, from the outer side (platform side) toward the inner side (shaft 2 side), the elevator door
may be tilted or deform. Furthermore, in the case where an elevator car to be lifted up and down
through the shaft is not positioned facing the elevator door, there is a possibility that the elevator door
falls. 5 [00051 In view of such circumstances, it iszherefore an object of the present invention to
provide an elevator door anti-fall device and an elevator door device capable of preventing the elevator

door from falligige10tSolukian te:RIOMaRLIPBEIIted oF HRBIEVATORUeoRaRtidAl daviRe agserding to

the present invention is provided in an elevator door device including: a plate portion provided along

an inner wall @f}&%ﬁé‘ﬁlﬁ}ﬁ%ﬁﬁ%ﬁ GRFdip frovitied &Br@érfii‘h‘ﬁ@rtéﬁﬂﬂéél6hﬁ1é@§tpiﬁt§%ortion; a roller
configured to rollion, Gy AikiABA AL SISVABF d08F, GMAUES R ARENRPALIASE B REIGLERCted to

the roller, and prevents the elevator door from falling. The elevator door anti-fall device includes a
laterally restrialg. portion arranged between the roller and the plate portion so as to restrict the roller
from moving | y at least when the elevator door 20 is closed. 100071 According to the
elevator door anti-fall device of the present invention, the laterally restricting portion is arranged
between the roller andithagpiatd pactoriatieasihnwbes) ibésetbeatdodoan islgladed: tHupadesvs the

laterally 25 restricting ortion to.Qe in a uttir]%c ntact witl_}gyagﬁeral sidedof thelrollecrw en the roller
moves laterallj &} ‘&‘i%?ﬁi’éf e FOTEF REROHOOMY ke gy ice and an elevator door

device capable of preventing the elevator door from falling.

10 Solution to Problem
[0006]

The elevator door anti-fall device according to the present invention 1s
provided in an elevator door device including: a plate portion provided along an
mner wall of a shaft structure; a rail provided along an inner surface of the

15 plate portion; a roller configured to roll on the rail; and an elevator door
configured to open and close by being connected to the roller, and prevents the
elevator door from falling. The elevator door anti-fall device includes a
laterally restricting portion arranged between the roller and the plate portion
so as to restrict the roller from moving laterally at least when the elevator door

20 1is closed.

[0007]

According to the elevator door anti-fall device of the present invention,
the laterally restricting portion is arranged between the roller and the plate
portion at least when the elevator door is closed. This allows the laterally

25 restricting portion to be in abutting contact with a lateral side of the roller
when the roller moves laterally, thereby restricting the roller from moving
laterally.

[0008]

Further, in the elevator door anti-fall device according to the present

30 1invention, the laterally restricting portion may be arranged so as to overlap or

cover at least an upper portion of the roller in a direction in which the roller



[00081 Further, in the elevator door anti-fall device according to the present 30 invention, the
laterally restricting portion may be arranged so as to overlap or cover at least an upper portion of the
roller in a direction in which the roller 3 and the plate portion face each other. [00091 In the
elevator door anti-fall device with such a configuration, the laterally restricting portion is arranged so as
to overlap or cover at least an 5 upper portion of the rofler in a direction in which the roller and the
plate portion face each other. Accordingly, the laterally restricting portion comes into abutting contact

with an upperpitigr ¢ aclaisyalisideebtigdRlghwhen the roller laterally moves with its lower portion
(portion in abutting contact with the rail) as a point of support, thereby surely restricting the roller from

10 moving IatEQQW.] 101 Further, the elevator door anti-fall device according to the present

invention may includeran owRrdLESStiGHNY, RN AWARASHiRRQYRINS LOIRI-30 A54R rasyict the roller

from separating upward from the rail at least when 15 the elevator door is closed. Won] In the
elevator door lattirillyoeesteiotithgspeht woosfiguaniond $easploarderdspiotimy yertidrdastrmged
above the g)llgr ate %eag% %hegftlgﬁeellf%ﬁ%&og d(g)lo iisec (i)ggdh'l;v'sl &{I Ws }hﬁeulpgvaé restﬁigygg portion to
be in 20 abuttlrpdocorﬁac with an upper poﬂion of the roller when the roller is a ou}%%gseparate upward
from the rail. Pheteforéadt isqubssiblerto rdstoctlihglngltdrefiate sdpanating cipnafebitoon thentiad. [00121

restioing potlONAAY BUASIEEE GAL 6] SHBCoHESSERANG & ALAIG b SR STEa for one
elevator doort[Q0ddler laterally moves with its lower portion (portion in abutting contact
with the rail) as a point of support, thereby surely restricting the roller from
10 moving laterally.
[0010]

Further, the elevator door anti-fall device according to the present
invention may include an upward restricting portion arranged above the roller
so as to restrict the roller from separating upward from the rail at least when

15 the elevator door is closed.
[0011]

In the elevator door anti-fall device with such a configuration, the
upward restricting portion is arranged above the roller at least when the
elevator door is closed. This allows the upward restricting portion to be in

20 abutting contact with an upper portion of the roller when the roller is about to
separate upward from the rail. Therefore, it is possible to restrict the roller
from separating upward from the rail.

[0012]
Further, in the elevator door anti-fall device according to the present

25 1invention, a plurality of laterally restricting portions may be provided side by
side corresponding to a plurality of rollers provided for one elevator door.
[0013]

Further, the elevator door device according to the present invention
includes: a plate portion provided along an inner wall of a shaft structure; a rail

30 provided along an inner surface of the plate portion; a roller configured to roll

on the rail; an elevator door configured to open and close by being connected to



Further, the elevator door device according to the present invention includes: a plate portion provided
along an inner wall of a shaft structure; a rail 30 provided along an inner surface of the plate portion; a
roller configured to roll on the rail; an elevator door configured to open and close by being connected
to 4 the roller; and the above-described elevator door anti-fall device. Advantageous Effects of
Invention [00141 5As has been described above, accofding to the elevator door anti-fall device and
the elevator door device of the present invention, the laterally restricting portion comes into abutting

contact with ajateisi side 98 theeraliekuaesdhns daliaeaiesalio roves-tharabyieestricting the roller from
moving laterally, as a result of which an excellent effect can be exerted, that is, the 10 elevator door

can be prevented from falling. BRIEF DESCRIPTION OF DRAWINGS [00151 FIG. 1 shows an
overall front VJ@&(IQB@Q%%@LY@EHQE’@ Serice ageyrding 15 to one embodiment of the present invention.

FIG. 2 shows an overall rear view of the elevator door device according to the one embodiment.
FIG. 3 shows [@@bﬂ;pective view, as seen from a rear side, of a main part of the elevator door device

according tp the one embadimeny; 051G, 4NONS 200514 PUSPREINE BN ASFeRRBLR the front
Slde, of a main part 0 e elevator door device accor Ing to the one embodiment.
device and the elevator door device of the present invention, the laterally
restricting portion comes into abutting contact with a lateral side of the roller
when the roller laterally moves, thereby restricting the roller from moving

laterally, as a result of which an excellent effect can be exerted, that is, the

10 elevator door can be prevented from falling.

BRIEF DESCRIPTION OF DRAWINGS
[0015]
FIG. 1 shows an overall front view of an elevator door device according
15 to one embodiment of the present invention.
FIG. 2 shows an overall rear view of the elevator door device according
to the one embodiment.
FIG. 3 shows a perspective view, as seen from a rear side, of a main part
of the elevator door device according to the one embodiment.
20 FIG. 4 shows an inside perspective view, as seen from the front side, of a
main part of the elevator door device according to the one embodiment.
FIG. 5 shows a right side view of a main part of the elevator door device
according to the one embodiment.
FIG. 6 schematically illustrates an action of a comparative example as a
25 comparison with the elevator door device according to the one embodiment,
where FIG. 6(a) shows an overall right side view thereof, and FIG. 6(b) shows
an enlarged right side view of a main part thereof.
FIG. 7 schematically illustrates an action of the comparative example,
where FIG. 7(a) shows an overall right side view thereof, and FIG. 7(b) shows
30 an enlarged right side view of a main part thereof.

FIG. 8 schematically illustrates an action of the comparative example,



FIG. 5 shows a right side view of a main part of the elevator door device according to the one
embodiment. FIG. 6 schematically illustrates an action of a comparative example as a 25 comparison
with the elevator door device according to the one embodiment, where FIG. 6(a) shows an overall right
side view thereof, and FIG. 6(b) shows an enlarged right side view of a main part thereof. FIG. 7
schematically illustrates an action of the comparative éxample, where FIG. 7(a) shows an overall right
side view thereof, and FIG. 7(b) shows 30 an enlarged right side view of a main part thereof. FIG. 8

schematicallyy/iysteatasas @9ty ffthe cRRATFIVE CXRIBDRR wor WhRISE - d 8(r0r SRy RBwpYerall

right side view thereof, and FIG. 8(b) shows an enlarged r\i/%?t side view of a main part thereof.
FIG. 9 schematicamipirrdrsiehtaside tdavorthe ReiipRratvidexethple, where FIG. 9(a) shows an

overall right side viewgihgrept, AadBRiG. 30X AoWs 2 23 sAlaRed ht Idmyau ala Halmpat

thereof. FIG. 10 schematically illustrates an action of the elevator door device according to the
one embodimehtexeHEler G 1:dvay sirowevanadletal tigistesidewithe teefeaf) dlid &1 @ (W0ghy sisows an

enlarged rlghta S|deen é(-%we(af a main gr\;i@\grg %olanihG. a:LLr]t %ﬁggm tically illustrates an action of the

elevator door device a cor](fjllﬁg to the one embodiment, where FlG. 11(a) shows an overall right side
view thereof, and FIGF1G(h)Ghawesraat enldygebh stfatskdarvievwiohafrihia gt dberebiof-Hevic2

schematically illustrates an action of the elevator dqor deyj cqrding to the one embodiment,
e F1G. 1S A e T PG o R oR o P TR DA R At sice
view of a mairijparttiherest. and FIG. 1(srbRowAicallyilldstrates ghtagten/ofthefelavater ggey device

according to the one embodiment, where FIG. 13(a) shows an overall right side 20 view thereof, and
FIG. 13(b) sh&k%%r%?lfenlarged right side view of a main part thereof. FIG. 14 shows an inside

perspectivig) view, as gegn o heniront sidei10h & raai BarhefRn eleMatandortdeyiss asceding to
another embodiment of the present invention.
according to the one embodiment, where FIG. 11(a) shows an overall right side
view thereof, and FIG. 11(b) shows an enlarged right side view of a main part
thereof.
FIG. 12 schematically illustrates an action of the elevator door device
15 according to the one embodiment, where FIG. 12(a) shows an overall right side
view thereof, and FIG. 12(b) shows an enlarged right side view of a main part
thereof.
FIG. 13 schematically illustrates an action of the elevator door device
according to the one embodiment, where FIG. 13(a) shows an overall right side
20 view thereof, and FIG. 13(b) shows an enlarged right side view of a main part
thereof.
FIG. 14 shows an inside perspective view, as seen from the front side, of
a main part of an elevator door device according to another embodiment of the
present invention.
25 FIG. 15 shows an inside perspective view, as seen from the front side, of
a main part of an elevator door device according to still another embodiment of

the present invention.

DESCRIPTION OF EMBODIMENTS
30 [0016]

Hereinafter, one embodiment of the elevator door device according to



25FIG. 15 shows an inside perspective view, as seen from the front side, of a main part of an elevator
door device according to still another embodiment of the present invention. DESCRIPTION OF
EMBODIMENTS 30 [00161 Hereinafter, one embodiment of the elevator door device according to 6
the present invention is described with reference to FIG. 1 to FIG. 13. Prior to describing each
component of the elevator door device according to thi€ embodiment, an elevator device in which the
elevator door device is provided is described. 5 [00171 As shown in FIG. 1 to FIG. 5, the elevator

device is provileq vt RDi8leVRIR T IRISEATNENS PEP Rt chNIor. NupTEaed). 3 cyidrical
hollow shaft structure X having a shaft X1 through which the elevator car is lifted up and down

thereinside, adsierEIYIGE edshatorRsstcddviédha elpitatapdeayslyviocopse Ha g ssEdsplurality of
entrances X3 Qrayide ih ihe shall STHC IS & GG BRAD S0 IR PIREP IS X FeAlE B FHYGiGERANISM

(not shown or numbered) for lifting up and down the elevator car. In the following description, the shaft
X1 side is takdassgihadnner side (inward), and each platform X2 side is taken as an outer side
(outward). 15 fﬁl Each elevator door device 1 according to this embodiment is provided with
a pair of elevator doors (which hereinafter may be referred to also as "platform doors", or may be
referred to simply as "Aesisiyva thalt'dpen and't(6s6,¢hechedmitancal XBica frapred dedadviolthnshaft

structure X, and support 20. mechanisms 4 that allow.the frame 3 to movably s rt the respective
oors 5. PurtiF A SIEVAIGT OB ARG S AP S AL WS 2 ARGy SR H 0ot
synchronizes $ha faifiefctapsshmitheashspiferx Ot Fhewel aaigredsier dexicad is Rfeyddeg with
an elevator door anti-fall 25 device (which hereinafter may be referred to simply as an "anti-fall

device") 6 thad Predeni ExereHrare: Rophustliy, Hrlrsatirdomedeaivatol 458t 4esRe Y& Brovided
with a guidind,mecharisT dethgouides the dawerrad Rerfionei e Hae2 18 & FelQiRiRIX

mechanism 8 that holds the door 2 so that the corresponding entrance X3 is closed by the door 2.
corresponding to platforms X2, and a drive mechanism (not shown or
numbered) for lifting up and down the elevator car. In the following
description, the shaft X1 side is taken as an inner side (inward), and each
platform X2 side is taken as an outer side (outward).

15 [0018]

Each elevator door device 1 according to this embodiment is provided
with a pair of elevator doors (which hereinafter may be referred to also as
"platform doors", or may be referred to simply as "doors") 2 that open and close
each entrance X3, a frame 3 fixed to the shaft structure X, and support

20 mechanisms 4 that allow the frame 3 to movably support the respective doors 2.
Further, the elevator door device 1 is provided with a synchronization
mechanism 5 that synchronizes the pair of doors 2 with each other.

[0019]

The elevator door device 1 is provided with an elevator door anti-fall

25 device (which hereinafter may be referred to simply as an "anti-fall device") 6
that prevents each door 2 from falling. Furthermore, the elevator door device
1 is provided with a guiding mechanism 7 that guides the lower end portion of
the door 2, and a retaining mechanism 8 that holds the door 2 so that the
corresponding entrance X3 is closed by the door 2.

30 [0020]

The door 2 includes a door body 21 formed into a rectangular shape, and



30 [00201 7 a guided portion 22 provided protruding downward from the lower end portion of the door
body 21 so as to be guided by the guiding mechanism 7. The pair of doors 2 includes a first door 2a
and a second door 2b arranged outwardly of the first door 2a. The first door 2a is configured to move
by being engaged with an 5 openable and closable car door (not shown or numbered) provided in the
elevator car. [00211 The pair of doors 2 shift from7a closing position (position shown by solid lines
in FIG. 1 and FIG. 2) at which they close the entrance X3 to an opening 10 position (position shown by

dashed-doublg-gofirRd |£&?il5h@§ prAREdd Gradr BN B ARE Tib @REABGR XSy FBeMEY

toward one side, and shift from the opening position to the closing position by moving toward the other

side. That is, e efedepshador Zevrasi tadkeo atiged rishamudims rmechanerany calldr Padiel
opening” typey SHCe I AR9TOAPLE dJPYE MRS SR AR ARGLAR BRERIR e gRirance

X3.[00221  The pair of doors 2 are arranged so that their end portions that are adjacent in the
width directiofitstedioqr &ach diherfinsthddaciie disstivgureehianeyvar djobeted engagefbsidd position.
Specifically, the é)ﬁ%rqzé %'1% rs2 are120 arranged sp g at one end %rtloa)of the.aésé gli(l)t 2a and the

5 closablé car 0 Or numhpere 0} 3 )
other end porﬂgn of the seconcf%oor% overlap eac g¥ er when they are loca e closing

position. Furtledeythtepedrof doors 2 are arranged so as to entirely overlap each other in the facing
direction whe? tﬁ }gare located at the opening position. [00231 25The frame 3 includes a plate portion
31 provided a8 g n inner wall X4 of the shatft structure X, and a fixed portion 32 fixed to the shaft

structure X. The framaBdpidinaed bates st gaied shapsralongsitiem@ysgidiiediomobihediabrs 2.
Further, the frame 3 is arranged above the entrance X3. [00241 30The plate)gortion 31 includes a

plate body 31116MRd Hto & Aafd haAbasHANER AhaRYPS6 LD SRITHRAS X iR §ECRRA he

longitudingh position (position shown by dashed-double-dotted lines in FIG. 1 and FIG. 2) at
which they open the entrance X3 by moving toward one side, and shift from the
opening position to the closing position by moving toward the other side. That
1s, the elevator door device 1 according to this embodiment is generally called a
"side opening" type, since the pair of doors 2 move in the same direction to open
15 and close the entrance X3.
[0022]

The pair of doors 2 are arranged so that their end portions that are
adjacent in the width direction overlap each other in the facing direction when
they are located at the closing position. Specifically, the pair of doors 2 are

20 arranged so that one end portion of the first door 2a and the other end portion
of the second door 2b overlap each other when they are located at the closing
position. Further, the pair of doors 2 are arranged so as to entirely overlap
each other in the facing direction when they are located at the opening position.
[0023]

25 The frame 3 includes a plate portion 31 provided along an inner wall X4
of the shaft structure X, and a fixed portion 32 fixed to the shaft structure X.
The frame 3 is formed into an elongated shape along the moving direction of the
doors 2. Further, the frame 3 is arranged above the entrance X3.

[0024]
30 The plate portion 31 includes a plate body 311 formed into a flat

elongated shape, and a groove portion 312 arranged along the longitudinal



8 direction. The plate body 311 is in tight contact with the inner wall X4 of the shatft structure X.
Further, a space is formed between the groove portion 312 and the inner wall X4. [00251 5The fixed
portion 32 is formed into a flat plate shape and provided protruding inwardly from the upper end
portion of the plate body 311. The fixed portion 32 is fixed to the inner wall X4 using a coupling
member (not shown or numbered, e.g., an angle memBer). 100261 10 Each support mechanism 4
includes a rail 41 provided along the inner surface of the plate portion 31, a pair of rollers 42 mounted

on the rail 41 gg-ag 1670l PRENA A8 Bdd @ SONReCioridB thBheQnNReth he-RAh&f (PARrX 42ty the
corresponding door 2, and a pair of auxiliary rollers 44 in abutting contact with the lower portion of the

rail 41. The sEPgértshahrtshs AHENES & fRras1SppBIe e EAfsht e gHae < peste N frst door

2a, and a secQpq sHRRAHPESHGRISM 4b that supports the second door 2b. 100271 Each rail 41 is
formed into an elongated shape along the moving direction of the corresponding door 2. Further, the
rail 41 is arraﬁi@@a long 20 the groove portion 312 of the plate portion 31. The rail 41 is fixed to the

@g}t%dsa}tl%d (\e/vithi@ é%gt Ve portion

plate portiog1 31 usingﬁ%jt§i45. Th% h(?r"f‘%gfl e%:h be ti% Oisa COo
312 of the plate portion 31. ﬁ?&%‘i & rai 41 of the firs support mechanism 4a a e rail 41 of the

25 second suppettunénbanismrdbydie arrdrgedpaciageaohtothesfinlibe fatingodiyettibn dFlee pair of

mechariom 4H 58 BRGVIBB S B3 W OIS Ghah o7 b SH I G o cthor.

[00291 30Theskylvil saf thenflsst-sdippert mechanismaaiesranged inwardly of .
[0026]

10 Each support mechanism 4 includes a rail 41 provided along the inner
surface of the plate portion 31, a pair of rollers 42 mounted on the rail 41 so as
to roll on the rail 41, a connector 43 that connects the pair of rollers 42 with the
corresponding door 2, and a pair of auxiliary rollers 44 in abutting contact with
the lower portion of the rail 41. The support mechanisms 4 include a first

15 support mechanism 4a that supports the first door 2a, and a second support
mechanism 4b that supports the second door 2b.

[0027]
Each rail 41 is formed into an elongated shape along the moving
direction of the corresponding door 2. Further, the rail 41 is arranged along

20 the groove portion 312 of the plate portion 31. The rail 41 is fixed to the plate
portion 31 using bolts 45. The head of each bolt 45 is accommodated within
the groove portion 312 of the plate portion 31.

[0028]
The rail 41 of the first support mechanism 4a and the rail 41 of the

25 second support mechanism 4b are arranged facing each other in the facing
direction of the pair of doors 2. Specifically, the rail 41 of the first support
mechanism 4a and the rail 41 of the second support mechanism 4b are provided
side by side with their longitudinal directions in parallel to each other.

[0029]
30 The rail 41 of the first support mechanism 4a is arranged inwardly of

the rail 41 of the second support mechanism 4b by interposing brackets 46



the rail 41 of the second support mechanism 4b by interposing brackets 46 9 between itself and the
plate portion 31. Further, the rail 41 of the first support mechanism 4a is formed longer than the rail 41
of the second support mechanism 4b. [00301 5Each roller 42 includes a concave portion 421 along its
outer periphery. The roller 42 is formed so as to have a larger thickness than the thickness of the ralil
41. Further, the roller 42 is attached onto an outer surflce of the connector 43 at an upper portion of
the connector 43 formed into a flat plate shape. Furthermore, the pair of rollers 42 are provided side by

side in the 10puidith aliregtion afdheeqnnestertdanshattached respeetivelysto shergng pertions in the

width direction of the connector 43. [00311 Each auxiliary roller 44 is attached onto the outer
surface of thestomesttaresh arismviaripdrroncsr vresesiheatdbeldhef the pegpBelsstautitary
rollers 44 are proyvided.sjdg;by side in the width direction of the connector 43 and attached respectively
to the end portions in the width direction of the connector 43. The auxiliary roller 44 has an upper
portion in abuEﬂﬂQQJontact with the rail 41, thereby suppressing the corresponding roller 42 from
separating upward from the rail 41,20 [Q0321 The auxiliary roller 44 is attached tq the outer surface of
the connector 43 at aﬁ%%rrg?)ir?ﬁ)]ﬁ% l%l%qeuggﬁnaeg (?rcﬂg.e I'ptggr lé)rr,1 the p%%% :?Cusm }%(f/rrgﬁg}'g}}l%%re
provided sideDlyesidé] ér v iwifitindid sticrs abthe voanactwrdh avkchastached thspdatikelystodfie end

Bbuting contJBEARN IAG o &l BETToR ST L T 1> HERGHY SABETLEE 3 e SOV GAE separating
upward from i faibtel: 43 at an upper portion of the connector 43 formed into a flat plate
shape. Furthermore, the pair of rollers 42 are provided side by side in the
10 width direction of the connector 43 and attached respectively to the end
portions in the width direction of the connector 43.
[0031]
Each auxiliary roller 44 is attached onto the outer surface of the
connector 43 at a lower portion of the connector 43. Further, the pair of
15 auxiliary rollers 44 are provided side by side in the width direction of the
connector 43 and attached respectively to the end portions in the width
direction of the connector 43. The auxiliary roller 44 has an upper portion in
abutting contact with the rail 41, thereby suppressing the corresponding roller
42 from separating upward from the rail 41.
20 [0032]
The auxiliary roller 44 is attached to the outer surface of the connector
43 at a lower portion of the connector 43. Further, the pair of auxiliary rollers
44 are provided side by side in the width direction of the connector 43 and
attached respectively to the end portions in the width direction of the connector
25 43. The auxiliary roller 44 has an upper portion in abutting contact with the
lower portion of the rail 41, thereby suppressing the roller 42 from separating
upward from the rail 41.
[0033]
The synchronization mechanism 5 includes an elongated base portion
30 51 fixed to an upper portion of the connector 43 of the second support

mechanism 4b, a pair of pulleys 52 that are rotatably fixed respectively to the



[00331 The synchronization mechanism 5 includes an elongated base portion 30 51 fixed to an upper
portion of the connector 43 of the second support mechanism 4b, a pair of pulleys 52 that are rotatably
fixed respectively to the 10 end portions of the base portion 51, an endless belt 53 hung over the pair
of pulleys 52, and a coupling portion 54 that couples the connector 43 of the first support mechanism
4ato an inner portion of the belt 53. Further, the synchHibnization mechanism 5 includes a fixing portion
55 that fixes the plate 5 portion 31 of the frame 3 to an outer portion of the belt 53. [00341 The

anti-fall device fdnluees adahobast-fri-tBikSH1 RHOMAR MR RYSIRERIRIRONING TP dre pair of
rollers 42 provided on each door 2. The anti-fall units 61 include a pair of first anti-fall units 61a that

prevent the firdBiexfods R CRAIME S RETAIPRI PAfedoitN BIE ENeUIRIG TP A8 Hetlen EiFfd second
door 2b from Ef&lgibgrt%%ﬁﬂlanisxﬁ%i‘%@H%H&%H%oﬁr@%%dbf@i‘fi@@.theﬁﬁ%}?émﬂ@ing roller 42

when the doors 2'are located at the closing position. The anti-fall unit 61 15 inclu.de’s a laterally
restricting porsipacbrontivatiestices hiaaroiied 42dlodesrolintniatesathowhortitvd foesthamr dbeated at

the closingoasition, a ard restrictin rtion 612 th stric roller 42 from separating
upward fror%) the rail 4 9\/\7%%11 %#gacfggrg goa%g Io(;?(l:c%g % % Se c(géglﬁr?g{)ﬁgi ion. 100361 20Each laterally
restricting port®861.1 is arranged outwardly of the corresponding roller 42, when the doors 2 are

roller 42 and the et SIS ER B HEGE S5arE REAE AU DG O AER REAe e
laterally restriing RotiRRcEhdrdfapmedise psiicohavel érwidth 2éviliine nsiamn thad i saostantially equal
to the diameter of the corresponding roller 42. 100371 ) ) )
anti-fall units 61 include a pair of first anti-fall units 61a that prevent the first
10 door 2a from falling, and a pair of second anti-fall units 61b that prevent the
second door 2b from falling.
[0035]
Each anti-fall unit 61 is arranged facing the corresponding roller 42
when the doors 2 are located at the closing position. The anti-fall unit 61
15 includes a laterally restricting portion 611 that restricts the roller 42 from
moving laterally when the doors 2 are located at the closing position, and an
upward restricting portion 612 that restricts the roller 42 from separating
upward from the rail 41 when the doors 2 are located at the closing position.
[0036]
20 Each laterally restricting portion 611 is arranged outwardly of the
corresponding roller 42, when the doors 2 are located at the closing position.
Specifically, the laterally restricting portion 611 is arranged between the roller
42 and the plate portion 31 when the doors 2 are located at the closing position.
Further, the laterally restricting portion 611 is formed so as to have a width
25 dimension that is substantially equal to the diameter of the corresponding
roller 42.
[0037]
The laterally restricting portion 611 of each first anti-fall unit 61a is
arranged so as to entirely overlap or cover the corresponding roller 42 in a
30 direction in which the roller 42 and the plate portion 31 face each other when

the doors 2 are located at the closing position. The first anti-fall unit 61a is



The laterally restricting portion 611 of each first anti-fall unit 61a is arranged so as to entirely overlap or
cover the corresponding roller 42 in a 30 direction in which the roller 42 and the plate portion 31 face
each other when the doors 2 are located at the closing position. The first anti-fall unit 61a is 11 fixed
to the rail 41 by the lower end portion of the laterally restricting portion 611 being attached to the outer
surface of the rail 41. [00381 The laterally restricting pbktion 611 of each second anti-fall unit 61b is 5
arranged so as to overlap or cover an upper portion of the corresponding roller 42 in a direction in

which the rollgr42 apdiiBe-RiRte RRFiRR $wasecagb BT ¥her hedaors roateiienasashatidie closing

position. The second anti-fall unit 61b is fixed to the plate portion 31 by the laterally restricting portion
611 being att&diebeig thatprsteedoicheaauter podaseidhagntrd Yestricting portion 612 is arranged

above the corfggpgnding roller 42 when the doors 2 are located at the closing position. Further, the
upward restricting portion 612 is formed so as to have a width dimension that is substantially equal to

the diameter of the coflespatdingyl Berdiiertnes Phetigpwald edstrickirng@ordomeétfald providéd is

protruding ?%%‘Q}Q fro Sthesuc%per (?{%d Bportion of the Iateragyor strict'knglgortion 611. {00401 The

guiding meehanism=7 includes a firs i%&o&‘?ﬁ%ﬂ 7PRR% gLIJ‘I gs the guiC eré%sé)r%nlgg 5?1&% first

door 2a, and agse_ianoxldig_(ald:ding hmnt'rhli]cm:tharcﬂ([)egma_%akﬂ]e}gaJidaﬂemmﬁﬁnﬁzbfme sgchr_nﬂldaor 2b.
o e SUATRBRIENS % B saR el m s o dong he oy ol e
surface on the Dytey fide] apd Haepdattaserelving Innetisidr afthigyorid e aikiopo2B eh el being
oo o had Yo theplate portion 81.
10 [0039]
Each upward restricting portion 612 is arranged above the
corresponding roller 42 when the doors 2 are located at the closing position.
Further, the upward restricting portion 612 is formed so as to have a width
dimension that is substantially equal to the diameter of the corresponding
15 roller 42. The upward restricting portion 612 is provided protruding inwardly
from the upper end portion of the laterally restricting portion 611.
[0040]
The guiding mechanism 7 includes a first guiding portion 71 that guides
the guided portion 22 of the first door 2a, and a second guiding portion 72 that
20 guides the guided portion 22 of the second door 2b. Further, the guiding
portions 71, 72 are each formed into a groove along the moving direction of the
corresponding door 2. The guiding portions 71, 72 are each brought into
sliding contact with the surface on the outer side and the surface on the inner
side of the guided portion 22 of the corresponding door 2 by the guided portion
25 22 being inserted thereinto.
[0041]
The retaining mechanism 8 includes an anti-shift mechanism 81 that
prevents the shift of the first door 2a from the closing position to the opening
position. Further, the retaining mechanism 8 includes a bias mechanism 82
30 that biases the second door 2a toward the closing position.

[0042]



25 22 being inserted thereinto. [00411 The retaining mechanism 8 includes an anti-shift
mechanism 81 that prevents the shift of the first door 2a from the closing position to the opening
position. Further, the retaining mechanism 8 includes a bias mechanism 82 30 that biases the second
door 2a toward the closing position. [00421 12 The anti-shift mechanism 81 includes a latching
portion 812 that is attached to the other end portion oflthe connector 43 of the first support mechanism
4a via an elastic body 811, and a latched portion 813 that is attached to the other end portion of the

frame 3 via the rail 411o{dhg frahiyRPERRRREAFISHCAZRR a3iedeatpaed &y $he latalhing portion

812. The anti-shift mechanism 81 is configured to release the latched state of the latched portion 813

by the latchingtsaeisd e 2himetharecad R Henyos therannetiprdfo ahtheslirat fiidPae®r 2a is brought
into engagemenl withilig qardqa 00431 KPMedipsIRac aish 8551 GomRASehat ag elastic body.

The bias mechanism 82 is configured to bias thé second door 2b toward the aforementioned other

side by havingftednedeiodthertidrer supslaebtbitive dtblee EranporivmdthbevddieefdheSissthe second

support mechanism 4hb and having jts other en rtion gqupled .agther end ipn gf.the frame
3.15[00441 Supp‘?ﬁ%%lgﬁ |38%§1ng£11 of't %Se%v% o?t gber&c?é ilcc:%elﬁ%é(%%r Bot%t]t?\ll{s)geirt#l)bo |r}rl1%nt is as
has been desaribedmaftonecNexistheBdpeniogfand-etbsincebparatiba kittiedoved 2dfitthe lelesladédr door

device 1 according to this empodiment is described. 20 [0045 Fitst, when the doors 2 are
oentod at thoRTECHG bR EE G B e BB S et Sy B LR the
second door e fveilan ek preeddoirthels Waendhe ithoorsng ase locatesiah theedasiagdosition, the
laterally restriiféigg ortion 611 of each anti-fall unit 61 is 25 arranged between the roller 42 and the

plate portion the upward restricting portion 612 of each anti-fall unit 61 is arranged above the

roller 42. 1p461 ’ﬁ'ﬁé%%@ﬁf@_cﬂ‘ﬂ?ﬁ@&hgzd%%&%fégégﬁﬁtﬁﬁ aidBaCIasing PPSiligathe latched
portion 813 is latched by the latching portion 812, and the bias
mechanism 82 is configured to bias the second door 2b toward the
aforementioned other side by having its one end portion coupled to the other
end portion of the connector 43 of the second support mechanism 4b and having
its other end portion coupled to the other end portion of the frame 3.
15 [0044]

The configuration of the elevator door device 1 according to this
embodiment is as has been described above. Next, the opening and closing
operation of the doors 2 in the elevator door device 1 according to this
embodiment is described.

20 [0045]

First, when the doors 2 are located at the closing position, one end
portion of the first door 2a and the other end portion of the second door 2b
overlap each other. Further, when the doors 2 are located at the closing
position, the laterally restricting portion 611 of each anti-fall unit 61 is

25 arranged between the roller 42 and the plate portion 31, and the upward
restricting portion 612 of each anti-fall unit 61 is arranged above the roller 42.
[0046]

Furthermore, when the doors 2 are located at the closing position, the

latched portion 813 is latched by the latching portion 812, and the bias
30 mechanism 82 biases the second door 2b toward the aforementioned other side.

Thus, the doors 2 are retained at the closing position. From such a state, the



30 mechanism 82 biases the second door 2b toward the aforementioned other side. Thus, the doors 2
are retained at the closing position. From such a state, the 13 elevator car moving up and down
through the shaft X1 is moved to face the doors 2, and the first door 2a is engaged with a car door
provided on the elevator car, thereby releasing the state where the latched portion 813 is latched by
the latching portion 812. 5 [00471 Thereafter, thel8ar door moves toward the one side, thereby
causing the first door 2a to move toward the one side together with the car door. Accompanying this,

the pulleys 5Z:areh e baseBorignplaaie Mmved e dbs bRE SRJfxedhiosticopiaia pesienrisd by the

fixing portion 55, and thus the 10 second door 2b fixed to the base portion 51 is also moved toward the

one side in syMMORIZATETMHERE Ipet doolsxnsyaed hehasardpayerradeskendbat the opening
position, the dqoys, &FRUEMRYEHaR &G0 AMeRINHRE (PRING 18U M08 baRse the pulleys 52

each function as a movable pulley, the first door 2a moves at a speed twice the moving speed of the
second door 2&tciiest by, the fissthiotg pantione$lE distance twice the moving distance of the second
door 2b. A co[r(%quly, the first door 2a is called a "fast door" whereas the second door 2b is called a
"slow door”in general. 20 [00491 Thereafter, when the car door is moved toward the other side,
the first door 2a engalbd metlfitthe ttar dood i®maved davaed thehethae sidk japetledryvetim sheectlieloor,

and the second dogr 2b js moved toward the, other side in synchronization with the first door 2a via the
Synchronizatiol ShaoRE ARHOSSY SR el BB GRS IR AORTNE 3 b IBSIAG ition and the car

door releasesABevangageing thidthibepiingt fo a2 dngh ishadiedion 813is latehed Biathigdatching

portion 812. [00501 Next, the action to prevent the doors 2 from falling in the elevator door 30 device 1

according to tAfdtePidffdar i yrlitrerteg sty hihBHasHRM R EhiaRE 8BB7sth¢rom falling in
the case whete @ Heid Radyb reRlidestwih 24 ha-fitt daois2adiomaiisiadieh sifen@ atoutn X Zside)

toward the inner side (shaft X1 side) is described. )
synchronization with the first door 2a. When the doors 2 have been situated

at the opening position, the doors 2 entirely overlap each other in their facing
direction.
[0048]

15 Since the pulleys 52 each function as a movable pulley, the first door 2a
moves at a speed twice the moving speed of the second door 2b. That is, the
first door 2a moves a distance twice the moving distance of the second door 2b.
Accordingly, the first door 2a is called a "fast door" whereas the second door 2b
is called a "slow door" in general.

20 [0049]

Thereafter, when the car door is moved toward the other side, the first
door 2a engaged with the car door is moved toward the other side together with
the car door, and the second door 2b 1s moved toward the other side in
synchronization with the first door 2a via the synchronization mechanism 5.

25 When the doors 2 have arrived at the closing position and the car door releases
the engagement with the first door 2a, the latched portion 813 is latched by the
latching portion 812.

[0050]

Next, the action to prevent the doors 2 from falling in the elevator door

30 device 1 according to this embodiment is described. Specifically, the action to

prevent the doors 2 from falling in the case where a rigid body Y collides with



[00511 First, prior to describing the action of the elevator door device 1 5 according to this
embodiment, the action of an elevator device according to a comparative example that does not
include the anti-fall device 6 is described with reference to FIG. 6 to FIG. 9. In FIG. 6 to FIG. 9, the
parts denoted by the same reference numerals as in FIG. 1 to FIG. 5 represent the same components
or constituents as in the elevator door device 1 accordidg to the 10 above-mentioned embodiment.
[00521 As shown in FIG. 6, the rigid body Y collides, from the outside toward the inside, with an

intermediate RREIARID ABEUB RV dreC AR PETRS § JSF&Q%ZEQEM@ h& dirat grormseefarns in

such a manner that the outer 15 surface of the first door 2a is recessed, as shown in FIG. 7, since the
roller 42 of th&ﬁ’r%ftsﬂﬂ)ﬁéﬁ%@cﬂ%?ﬁ&h@a is in abutting contact with the rail 41 and the guided portion
22 of the first Rm qa is in abutting contact with the first guiding portion 71. [00531 20With that, the
roller 42 moves with its lower portion that is in abutting contact with the rail 41 as a point of support.
Specifically, the roIIerm%mgmdﬁwupbmg)dmcﬁﬁb@in@ﬁltﬂ@d dewaant. ddeerdevinen the first door

2a further forms manne gwat th ter surfac of th fir tdo r 2a is recessed more as

shown in FIG. § ?ﬁ por on IS orde %&tcmio%e Z%Dflr ?gwalngeﬁltl)(r:ﬁo%c?f
Thereatfter, thmhngadnow%aensamplelﬂfmmmmdfmemhmamﬁii@aﬂz]lﬂasrdaetﬁdlsabbﬁrmbmb rail 41,

partially 30 reBoUEESEEd ACtoimiat g scRriaby oG A OB - A B 2a s
still plasticallyttefesmedeefdrence numerals as in FIG. 1 to FIG. 5 represent the same
components or constituents as in the elevator door device 1 according to the
10 above-mentioned embodiment.
[0052]

As shown in FIG. 6, the rigid body Y collides, from the outside toward
the inside, with an intermediate portion in the up-down direction of the first
door 2a. Then, the first door 2a deforms in such a manner that the outer

15 surface of the first door 2a is recessed, as shown in FIG. 7, since the roller 42 of
the first support mechanism 4a is in abutting contact with the rail 41 and the
guided portion 22 of the first door 2a is in abutting contact with the first
guiding portion 71.

[0053]

20 With that, the roller 42 moves with its lower portion that is in abutting
contact with the rail 41 as a point of support. Specifically, the roller 42 moves
with its upper portion being tilted outward. Then, when the first door 2a
further deforms in such a manner that the outer surface of the first door 2a is
recessed more, as shown in FIG. 8, the guided portion 22 is forced out of the

25 first guiding portion 71.

[0054]

Thereafter, the first door 2a is entirely forced inwardly. Thus, the
roller 42 is detached from the rail 41, as shown in FIG. 9. In this way, the first
door 2a falls. It should be noted that, although the first door 2a partially

30 recovers from elastic deformation by separating from the rigid body Y, the first

door 2a is still plastically deformed.



[00551 Next, the action of the elevator door device 1 according to this embodiment is described.
First, the rigid body Y collides, from the outside toward the inside, with an intermediate portion in the
up-down direction of the 5 first door 2a, as shown in FIG. 10. Then, the first door 2a deforms in such a
manner that the outer surface of the first door 2a is recessed, as shown in FIG. 11, since the roller 42
of the first support mechanism 4a is in abutting contact®ith the rail 41 and the guided portion 22 of the
first door 2a is in abutting contact with the first guiding portion 71. 10 [00561 With that, the roller
42 moves withgitssiglwer portion that is in abutting contact with the rail 41 as a point of support.
Specifically, the roller 42 moves with its upper portion being tilted outward. Then, an upper portion on
the outer side of the rIRSFt4Pheoptslomes sbateiny atnitaaanide theeidtarsmy An gdqtbing portion 611 of

the first anti-fall b (e ARUHAGACINGS.SNAWR RS RONIEY ¥ B4 kL) dlichimak@s fhipossible to

restrict the upper portion of the roller 42 from being tilted outwardly at or beyond a specific angle.
100571 Thereéfternntéheliesudejuwips ap sotasmedegarate upwandthemuhdoftrdiradtiandfitdefore

an upper portion on the inner side of the r42 comes into abutting coptagt with the upward
rostioting Sot AL s i P TR R G B o o
point B in FIGmb2)nahibla tridcesuit gpossitiectoofedirdi the doter242i §rosegasedingsughtorar heydod a
specific heigh .1At this tjme, tﬁ%fir %ﬁghzﬁ.re%overs frgm elastic. 25 eformati%)n. 00581 Then,
when the roller 42 P&tErHEBELED Sit4T bcs}%o IFARERHY P e sty 8 Pﬁ ,n&(?.cf%%cﬁrst door
2a is supportedithereerdil a plagticelly defasned e Ppscificallysthiorelizs 4218 Bnunriad on the rail
41, and the 30 guided portion 22 is inserted into the first guiding portion 71. In this way, the first
anti-fall unit 63&bASTHEN B ¢t HoBridAreoPR ¥ EINRg’ 116 [00591 As can be seen from the

above, acggrdtngsis] the elevator door device 1 of this embodiment, since the laterally restricting

portion 611 of each anti-fall unit 61 is arranged between the roller 42 and the y%late portion 31 when the
With that, the roller 42 moves with its lower portion that is in abutting

contact with the rail 41 as a point of support. Specifically, the roller 42 moves
with its upper portion being tilted outward. Then, an upper portion on the
outer side of the roller 42 comes into abutting contact with the laterally
15 restricting portion 611 of the first anti-fall unit 61a (the abutting point is shown
as point A in FIG. 11), which makes it possible to restrict the upper portion of
the roller 42 from being tilted outwardly at or beyond a specific angle.
[0057]
Thereafter, the roller 42 jumps up so as to separate upward from the
20 rail 41, and therefore an upper portion on the inner side of the roller 42 comes
into abutting contact with the upward restricting portion 612 of the first
anti-fall unit 61a, as shown in FIG. 12 (the abutting point is shown as point B
in FIG. 12), which makes it possible to restrict the roller 42 from jumping up to
or beyond a specific height. At this time, the first door 2a recovers from elastic
25 deformation.
[0058]

Then, when the roller 42 returns back onto the rail 41 by the self-weight
of the first door 2a, etc., the first door 2a is supported thereon in a plastically
deformed state. Specifically, the roller 42 is mounted on the rail 41, and the

30 guided portion 22 is inserted into the first guiding portion 71. In this way, the

first anti-fall unit 61a prevents the first door 2a from falling.



5 doors 2 are located at the closing position, the laterally restricting portion 611 comes into abutting
contact with a lateral side of the roller 42 when the roller 42 laterally moves. Therefore, it is possible to
restrict the roller 42 from moving laterally and thus to prevent the doors 2 from falling. [00601
10Further, in the elevator door device 1 according to this embodiment, the laterally restricting portion
611 is arranged so as to overlap or cover an upper potfon of the roller 42 in a direction in which the
roller 42 and the plate portion 31 face each other. Accordingly, when the roller laterally moves with its
lower portion [poiIn in abutting contact with the rail) as a point of support, the 15 laterally restricting
portion comes into abutting contact with an upper portion of a lateral side of the roller. Therefore, it can

be ensured to restrictA4eCrBHBEfRSANrAIM ghataRaKe. [pomr dimg fiseih medsy atevateruderisevicd 1
according to this mbesinaRh{NG 2% YRWarddEscHag ReHion Shehiag Apfdalai §lrigarranged

above the roller 42 when the doors 2 are located at the closing position. This allows the upward
restricting portiort @121 soayean gaslittirigreentblee with eard@pped phetiphaté ther fotie B4 2wtieenttie roller 42

is about to separatequpwayd fr trhe ail 41..Therefore, it i ssible 1o restrict the roller. 42
separating%p@voa?rrdg %%%ﬁ?gegi? RBFO 631 5 poﬁ]t{é %’u%%ean% %%jf%raetst rédé Ielga{%g]rfeC Bor device
and the elevatonhtaomantaialtterjceatadrdiithta iaeaprdsadeinf/ehtianldee aDtidiedlo thder

above-mention mbodiments. It ig,needless to say that yarious 30.madifications cap be made
ithout copar TSR TS thd BrESkTem e Pl TRt Bt B OB WP artataily
select the 17goriigunationsIRethnlitlets tofpheveatiaus Meskiicatiens mehtigned below and apply
them to the canfiguration, method, etc., of the above-mentioned embodiments. [00631 5For example,

the elevator d vice 1 according to the
10 Further, in the elevator door device 1 according to this embodiment, the

laterally restricting portion 611 is arranged so as to overlap or cover an upper
portion of the roller 42 in a direction in which the roller 42 and the plate portion
31 face each other. Accordingly, when the roller laterally moves with its lower
portion (portion in abutting contact with the rail) as a point of support, the
15 laterally restricting portion comes into abutting contact with an upper portion
of a lateral side of the roller. Therefore, it can be ensured to restrict the roller
from moving laterally.
[0061]
Further, in the elevator door device 1 according to this embodiment, the
20 upward restricting portion 612 of the anti-fall unit 61 is arranged above the
roller 42 when the doors 2 are located at the closing position. This allows the
upward restricting portion 612 to be in abutting contact with an upper portion
of the roller 42 when the roller 42 is about to separate upward from the rail 41.
Therefore, it is possible to restrict the roller 42 from separating upward from
25 the rail 41.
[0062]

It should be noted that the elevator door device and the elevator door
anti-fall device according to the present invention are not limited to the
above-mentioned embodiments. It is needless to say that various

30 modifications can be made without departing from the gist of the present

invention. Further, it is of course possible to arbitrarily select the



above-mentioned embodiments described herein has a configuration in which the pair of doors 2 open
and close the entrance X3 by moving in the same direction, which is not restrictive. Specifically, as
shown in FIG. 14, it is also possible to employ an elevator door device 10 with a configuration in which
the 10 pair of doors 2 open and close the entrance by moving in the opposite directions. Such an
elevator door device 10 is generally called a "center opéning" type. [00641 In the elevator door
device 10 shown in FIG. 14, the pair of doors 2 move in synchronization with each other by the

synchronizatigpy Bism etHodshewndnthiGy 4A4b GRURRSHAR AN SIS HR dNskleanaeet the
doors 2 and the rollers 42 configured to roll on the rail 41 to each other. The pair of doors 2 open the

entrance by sepaHatiRgwoip EreRoRfsHiRHeRaw hBoshiett debia e hese wmerhraade by coming
close to each giher,10065L 20Further, an elevator door anti-fall device 60 shown in FIG. 14 includes
the pair of anti-fall units 61 provided side by side corresponding to the pair of rollers 42 provided on
each door 2. A¥0&%wn in FIG. 14, each anti-fall unit 61 includes the laterally restricting portion 611

arranged bgtween theEcorresponfjén%lrggger \fla (z)irng Ot(r)1e (Pela'ig ?pi)rg'[llgc% 3&1 I%)f ttfg)etgzélme 3 so0 as to restrict

25 the roller 42 from mgaiﬁ}éﬁg%grally, and an upward restricting portion §rranged above the roller 42
SO as to restrigbthe rolertd@niedraraepadiatingt s plwaedi fradrhie raibdt, avweifiherdoons thasdhiohated at
the closing po%iltion. .IO%Pal Further, the e?lfv tor device 1 accc::ﬁ%rﬁ to the above-mentioned 30
embodiments'd&¢Ped A8F8iH haY A 'cdhftguPatid ?ne\HFrYiélﬁl‘fﬁ 0 ﬁé’&f’é’ﬂgl§§%lt@3ﬁ%ﬂbeed inwardly
of the rail 41, aihichisnetiesgirictivet Festexaivele, BiseclfcannesieisoRayiharacangedt auiyasdly of
the rail 41 and connect the rollers 42 and the doors 2. I00671 Further, the elevator device 1 according

to the above-PRIHEBHetP S BIRISHARAIRYALRE 98 Rerass A9 bargiagysahahignveeh tisollers
42 are prayjded fPhLachda0s e VR iR LIRS HIRVE G Y EXHTRIS, ioNG FOUBpoRi N ERSRE idtRse

rollers may be provided for each door. ) )
Such an elevator door device 10 is generally called a "center opening" type.

[0064]
In the elevator door device 10 shown in FIG. 14, the pair of doors 2 move
in synchronization with each other by the synchronization mechanism (not

15 shown in FIG. 14) coupling the connectors 43 that connect the doors 2 and the
rollers 42 configured to roll on the rail 41 to each other. The pair of doors 2
open the entrance by separating from each other, whereas the pair of doors 2
close the entrance by coming close to each other.

[0065]

20 Further, an elevator door anti-fall device 60 shown in FIG. 14 includes
the pair of anti-fall units 61 provided side by side corresponding to the pair of
rollers 42 provided on each door 2. As shown in FIG. 14, each anti-fall unit 61
includes the laterally restricting portion 611 arranged between the
corresponding roller 42 and the plate portion 31 of the frame 3 so as to restrict

25 the roller 42 from moving laterally, and an upward restricting portion arranged
above the roller 42 so as to restrict the roller 42 from separating upward from
the rail 41, when the doors 2 are located at the closing position.

[0066]
Further, the elevator device 1 according to the above-mentioned
30 embodiments described herein has a configuration in which the connectors 43

are arranged inwardly of the rail 41, which is not restrictive. For example, the



[00681 Further, the elevator device 1 according to the above-mentioned 10 embodiments described
herein has a configuration provided with a pair of doors 2, which is not restrictive. For example, one
door, or three or more doors may be provided in the elevator device. [00691 Further, the elevator
device 1 and the elevator door anti-fall device 6 15 according to the above-mentioned embodiments
described herein have a configuration in which the nurhber of the anti-fall units 61 and the number of
the rollers 42 to be provided are the same, which is not restrictive. For example, the anti-fall unit may

be provided opiy fRIcEFBeIRIEE 42r dTibtiESuiRe2 Al 3l HNits £1Q Eackl MsykRe feHBed]IR:; a1P
elongated shape and 20 provided extending over the pair of rollers 42, as shown in FIG. 15. [00701

An elevator d88dReBAPEEee 600 shown in FIG. 15 includes one anti-fall unit 610 for each pair of
rollers 42 pro%{%ﬂn the corresponding door 2. As shown in FIG. 15, each anti-fall unit 610 includes
the laterally restricting 25 portion 613 arranged between the corresponding roller 42 and the plate
portion 31 of the framE@rsbeas thoeredtnot tredroiiee 42afcomdi i tiacerhity cameah apsdard restricting

portion 614 arra eoﬂ ne}bosése ahe roller42 so. as to restric%.the rqller 42 fr%[?rﬁ]eaoaratin? u \{va}rd fﬁqm the

. m SCI’ d rel as a CoOniigur, whni1cC ir of rollers 4
rail 41, when ﬁ'\e oors 2 are ﬁ)ca eg at the (ﬂosmg posl?tl . ]1(8?)]7111 PHhe Blevator device 1

and the elevatoednovahsdfbrdevibedoot @ asdarding tmthe siristévene nonec emphgimentsdescribed

herein have a configuration in which the laterally restyicting portjon 611 is arranged between the
correspondin@%ﬁ]&%ﬁfﬁﬁb‘)ﬁ?gﬂz‘?&p@rﬁ%ﬁ%gWFfé eéggfoﬁaélgf%e located at the closing position,
which is not régtggive. For example, as shown 5 in FIG. 15, the laterally restricting portion 613 may be

formed into an elongated shape_ along the moving direction_of the corresponding door 2 so as to be

arranged between th_eF ﬂb‘f@?{?@ﬁo@ﬁ&%&?é%’r‘%ﬁ Sfcgl‘%‘%gh @&@W@é@@r&éﬁ%én the opening
gg::’;:gﬂ)ﬁﬁl‘% E%%?gﬁﬁ%ﬁ%@@&ﬂﬁ%'ﬁe%fﬁ‘ﬁé@%%ﬂf@%@ﬁ'}ﬁ&ﬁ%@%%ﬁ'%ﬁr& i Rlosing
2, which 1s not restrictive. For example, one door, or three or more doors may
be provided in the elevator device.
[0069]
Further, the elevator device 1 and the elevator door anti-fall device 6

15 according to the above-mentioned embodiments described herein have a
configuration in which the number of the anti-fall units 61 and the number of
the rollers 42 to be provided are the same, which is not restrictive. For
example, the anti-fall unit may be provided only for some rollers 42. Further,
the anti-fall units 610 each may be formed into an elongated shape and

20 provided extending over the pair of rollers 42, as shown in FIG. 15.
[0070]

An elevator door anti-fall device 600 shown in FIG. 15 includes one

anti-fall unit 610 for each pair of rollers 42 provided in the corresponding door 2.
As shown in FIG. 15, each anti-fall unit 610 includes the laterally restricting

25 portion 613 arranged between the corresponding roller 42 and the plate portion
31 of the frame 3 so as to restrict the roller 42 from moving laterally, and an
upward restricting portion 614 arranged above the roller 42 so as to restrict the
roller 42 from separating upward from the rail 41, when the doors 2 are located
at the closing position.

30 [0071]

Further, the elevator device 1 and the elevator door anti-fall device 6



Further, the elevator device 1 and the elevator door anti-fall device 6 according to the
above-mentioned embodiments described herein have a configuration in which the upward restricting
portion 612 is arranged above the corresponding roller 42 when the rollers 42 are located at the
closing 15 position, which is not restrictive. For example, as shown in FIG. 15, the upward restricting
portion 614 may be formed into an elongated shape afdhg the moving direction of the corresponding
door 2 so as to be arranged above the roller 42 also when being located between the opening position

and the closing-gasitiep (el dSasvinenidie RN detwssdi therRRenisa-PRsitive-ai ae £losing 20
position). [00731 Further, the elevator device 1 and the elevator door anti-fall device 6 according

to the above-ffEHESHER WM PBATheHS Bedatoe naiestreilBanuiufkibisiRwng e theabreaany
restricting porgipn &He%?gﬁ'a%ﬁ%ﬁ&%@r&ﬁﬁi%ﬂﬁ%%éi Rimase iegsaly.formed Hak s, formed

as one member (anti-fall unit 61), which is not restrictive. For example, the laterally restricting portion
and the upwaldcedstlietiridn p stiomeauisrnan be laide pareé rasmiséry 00 Aar 35Eonbles, aheslatevator

device 1 and theglav rgé) nti-fall device 6 accordin e above-menti ne% embodiments
described rr%)erler}nFﬁ?\ieZi t§ e(é%?ﬁéﬁflr%}tig%sltﬁl\?v%% khe fé)t%era ?%gﬁ?@ﬁn@r%ﬁlaohn 4 115 fixed to the

plate_ p_ortion fé_lo@rg’dt@da_éMheamh_i)ﬂgethermspmgi hﬁg_ercﬂi_enztﬁ“ ishelis_pi_aeeﬂomdhﬂ\gedmm% tatexatiy
oSG Dol S Wil e Sl e i e st o e el
Elevator Doonfvise &3y &ie wiie b Peem@pesi frdattona deaf)odifsaisition (that is, during
the shift between the opening position and the closing position).
10 [0072]
Further, the elevator device 1 and the elevator door anti-fall device 6
according to the above-mentioned embodiments described herein have a
configuration in which the upward restricting portion 612 is arranged above
the corresponding roller 42 when the rollers 42 are located at the closing
15 position, which is not restrictive. For example, as shown in FIG. 15, the
upward restricting portion 614 may be formed into an elongated shape along
the moving direction of the corresponding door 2 so as to be arranged above the
roller 42 also when being located between the opening position and the closing
position (that is, during the shift between the opening position and the closing
20 position).
[0073]
Further, the elevator device 1 and the elevator door anti-fall device 6
according to the above-mentioned embodiments described herein have a
configuration in which the laterally restricting portion 611 and the upward
25 restricting portion 612 are integrally formed, that is, formed as one member
(anti-fall unit 61), which is not restrictive. For example, the laterally
restricting portion and the upward restricting portion each may be a separate
member.
[0074]
30 Further, the elevator device 1 and the elevator door anti-fall device 6

according to the above-mentioned embodiments described herein have a



4: Support Mechanism 5: Synchronization Mechanism 6, 60, 600: Elevator Door Anti-Fall Device 157:
Guiding Mechanism 8: Retaining Mechanism 31: Plate Portion 41: Rail 42: Roller 2043: Connector 61,
610: Anti-Fall Unit 611, 613: Laterally Restricting Portion 612, 614: Upward Restricting Portion X: Shaft
Structure 25XI: Shaft X2: Platform X3: Entrance X4: Inner Wall
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configuration in which the laterally restricting portion 611 is fixed to the plate
portion 31 or the rail 41, and the corresponding roller 42 is displaced relative to
the laterally restricting portion 611 with the shift of the door 2, which is not
restrictive. For example, the laterally restricting portion may be fixed to the

roller 42.

REFERENCE SIGNS LIST
[0075]
1, 10: Elevator Door Device
2: Elevator Door (Door, Platform Door)
3: Frame
4: Support Mechanism
5! Synchronization Mechanism
6, 60, 600: Elevator Door Anti-Fall Device
7: Guiding Mechanism
8: Retaining Mechanism
31: Plate Portion
41: Rail
42: Roller
43: Connector
61, 610: Anti-Fall Unit
611, 613: Laterally Restricting Portion
612, 614: Upward Restricting Portion
X: Shaft Structure
X1: Shaft
X2: Platform
X3! Entrance
X4: Inner Wall



21 CLAIMS 1An elevator door anti-fall device, provided in an elevator door device including a plate
portion provided along an inner wall of a shaft structure, a 5 rail provided along an inner surface of the
plate portion, a roller configured to roll on the rail, and an elevator door configured to open and close
by being connected to the roller, for preventing the elevator door from falling, the elevator door anti-fall
device comprising: a laterally restricting portion &¥anged between the roller and the plate 10
portion so as to restrict the roller from moving laterally at least when the elevator door is closed. 2The
elevator door anti-fall device according to claim 1, wheguS the laterally restricting portion is
arranged so as to overlap or cover at 15 least an upper portion of the roller in a direction in which the
roller and the plate portion face each other. 3The elevator door anti-fall device according to claim 1 or

2, comprisingy aR RV 62 HGH G ROFIATHRVRRIBIRRANE G IPURLRASS dBJLTIIGRE0 the

roller from separating upward from the rail at least when the elevator door is closed. 4The elevator
door anti-fall devlvdiagertiage@etsinnipoe i dgferksing an innepluralityof lshaviilistrestiating portions

as set forth5are rovide s('id 25 by side correspondi?g to a gkuralitly of roIIers1 rovid%d for gne
rgg oVl z§lon n.1NNer surtface o }fe gl SRl tion ko Fzr confrgured to

elevator door. elevator door device comprising: a plate portion provided along an fner wall of a
shaft structurep rail {hreviad dsaldngnasl é#vaeo s ddace oifilre pdteopastiarn 3dalmiteb g drfiggred to roll
on the rail; . .
connected to the roller, for preventing the elevator door from falling,

the elevator door anti-fall device comprising:

a laterally restricting portion arranged between the roller and the plate
10 portion so as to restrict the roller from moving laterally at least when the

elevator door 1is closed.

2 The elevator door anti-fall device according to claim 1, wherein
the laterally restricting portion is arranged so as to overlap or cover at
15 least an upper portion of the roller in a direction in which the roller and the

plate portion face each other.

3 The elevator door anti-fall device according to claim 1 or 2, comprising:
an upward restricting portion arranged above the roller so as to restrict
20 the roller from separating upward from the rail at least when the elevator door

1s closed.

4 The elevator door anti-fall device according to claim 1 or 2, wherein
a plurality of laterally restricting portions as set forth are provided side

25 by side corresponding to a plurality of rollers provided for one elevator door.

5 An elevator door device comprising:
a plate portion provided along an inner wall of a shaft structure;
a rail provided along an inner surface of the plate portion;

30 a roller configured to roll on the rail;



22 an elevator door configured to open and close by being connected to the roller; and the
elevator door anti-fall device according to claim 1 or 2.

22

an elevator door configured to open and close by being connected to the
roller; and

the elevator door anti-fall device according to claim 1 or 2.



