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Specification ELEVATOR DOOR DEVICE Technical field 5 The present
invention relates to an elevator door device for opening and closing the
entrance/exit to the passenger cage and the entrance/exit to an elevator
landing stage when the passenger cage of an elevator arrives at a floor.
10 Background art An entrance/exit is provided for entering/alighting from
the passenger cage of an elevator at the landing stage of each floor of a
building. An entrance/exit frame is provided surrounding this
entrance/exit, a landing stage door of the 15 sliding door type being
provided in this entrance/exit frafirgctifis eatranoe/exit being open/closed

by this landing stage door. Thi fkap ing stage door is normally closed and
performs opening/closing oEpLehérE idcgjI %éég?v%%\]&rﬁﬁng force from the 20

cage door of the passenger cage when the passenger cage that ascends
and descends within the elevator shaft stops at the elevator landing stage
ontrRekRiERa fi§de¥h engagement mechanism is provided in the cage

doﬂggf thg ssenger_cage for engaging with the landing stage door 25,
and traﬁsrmﬁ%%]gédﬁgg %ﬂ%%ﬂ%%né %a?ng?i% %’%gg%o%ii of ﬁ'%eolﬁn fyfstdge ™ ce
fodoas=Qnrapar-opening ihg cage doof thathaslit to the passenger

cage and the entrance/exit to an elevator landing stage when

the passenger cage of an elevator arrives at a floor.

Background art

An entrance/exit is provided for entering/alighting from
the passenger cage of an elevator at the landing stage of
each floor of a bullding. An éntrance/exit frame is provided
surrounding this entrance/exit, a landing stage door of the
sliding door type being provided in this entrance/exit frame,
this entrance/exit being open/closed by this landing stage
door.

This landing stage door is normally closed and performs
opening/closing operation by receiving driving force from the
cage door of the passenger cage when the passenger cage that
ascends and descends within the elevator shaft stops at the
elevator landing stage on reaching a floor.

An engagement mechanism is provided in the cage door of
the passenger cage for engaging with the landing stage door
and transmitting drive originating from the cage door to the

landing stage door. On door opening, the cage door that has
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the drive force first of all moves in the door opening direction and, after it
is moved by a fixed amount or more, the action thereof actuates the
engagement mechanism, producing engagement of the cage door and
the landing stage 5 door; by this engagement, the drive force of the cage
door is transmitted to the landing stage door, causing the landing stage
door to move in the door opening direction integrally with the cage door,
until it reaches the shutter box. On door closure (on door-closing or on
closing the door), 10 the landing stage door is moved in the door closing
tidiregtionetofether With the cage toondriven by the sage gloorpwhile, fhe
.engggement of the landing stage door and cage door is still maintained.

igagéthient Bétiden' the'cad d66r &nd Ahé Tarmfing stage deer more,
wroduead hy this,engadement echanisay A3 s elepsed JusLbetore the

landing stage door reaches the prescribed door closed posmonl. Aq‘t(.ar this
Preféaséraf theiy engagement, thieccagesdoarcarovesdinder its-omn diiver zge
force g) the door closed position, achieving door closure, while door

AC5éurd o the SaridiRg 2SR ge ddof iS'actigvéd by meverheft 6Rie door is
+ danding:stage doof o the dlear slasedkposition under drive farce proyided .

by a door closer. This closer is constituted by a spring or %velg t tha
S UsieiSe st lahelimtp stagerdddran dhe doopelosing direetion.c2b Whenythel 1y

. nd the landing stage .door are closed,
W1%%9%9%0%%g%t OCr, until 1t reaches the shutter bhox.

Cn door closure (on docr-closing or on closing the door),
the landing stage door is moved in the door closing direction
together with the cage door driven by the cage door, while
the engagement of the landing stage door and cage door is
still maintained. The engagement between the cage door and
the landing stage door produced by this engagement mechanism
is released just before the landing stage door reaches the
prescribed door cioéed position.

After this release of their engagement, the cage door
moves under 1ts own drive force to the door closed position,
achieving door closure, while door closure of the landing
stage door is achieved by movement of the landing stage door
to the door closed position under drive force provided by a
door closer. This closer is constituted by a spring or weight
that biases the landing stage dcor in the door closing
direction,

When the cage door and the landing stage door are closed,

the engagement of this cage door and landing stage door is
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the engagement of this cage door and landing stage door is 2 released so
that they are mutually separated: consequently, after door closure, the
passenger cage can ascend/descend without interference from the
landing stage door. However, in particular in high-rise buildings, when
there 5 is a temperature difference between indoors and outdoors, such
as for example in winter, there is a strong ascending air current in the
elevator shaft and a large air pressure difference is produced between
the interior of the elevator shatft, that is shut off by the landing stage

re d0QE% @ngthe, 10 elevator landing stages. copseduently, dyring door: 1,

closure operation of the landing stage door, although the air pressure
a f gifferdnce wako elitninated svhiers thenlandingastage door wesropers theredis

wifﬂ a?rujpt mcrgase in alrjfrﬁrsﬁs%re difference immediately prior 15 to the
ycC

an%fng s{é\tg%r ggreﬁ&ﬁg a Ioggd:lt%ﬁ%ls?r%nat\?v?ﬁd ressure acts on

the;dpenyay abdtraentfase of the Jandigg-stage dogr and this May eVeR he re
prevent full closure of the landing stage door. In particular, recently,

15 stnokeiparriek doers (oristacke 20°partition doors)Torimprdving: sealing,
su&f indhe event of 8, fre are commonly being adopted and the problem,

escribed ‘above 8fl|ncrease in air pressure différénce insidé and outsiad
a 1 the-landing stage:deorsiduring-doaclesurgrmay eveRge air pressure
difference is produced betwesn the interior of the elevator
shaft, that is shut off by the landing stage doors, and the
elevator landing stages.

Consequently, during door closure operation of the
landing stage door, although the air pressure difference was
eliminated when the landing stage door was open, there is an
abrupt increase in alr pressure difference immediately prior
toe the landing stage door being fully closed: thus strong
wind pressure acts on the doorway abutment face of the
landing stage door and this may even prevent full closure of
the landing stage door.

In particular, recently, smoke barrier doors {or smoke
partiticn doors) for improving sealing off in the event of a
fire are commonly being adopted and the problem described
above of increase in air pressure difference inside and
outside the landing stage doors during door closure may even
more easlily occur.

An effective means of preventing this problem is to

increase the self-closing force provided by the closer, as



more easily occur. 25 An effective means of preventing this problem is to
increase the self-closing force provided by the closer, as 3 mentioned
above. However, increasing the self-closing force of the closer
necessitates a larger spring or weight, giving rise to problems concerning

installation space of ,ghe elevator. The closer j&norm lly biased in yqe;
menTioned a Ve .. nowever LNCregdin e Se ITCLOS T orce
door c[%smg direction of the [anoﬂng stage %Ioor, so, it the sef’f-agslng

foree of this-closet is:increased, during goor apening of the ; landing stage;
door, the landing stage door must always be moved, through the cage

rdeer, withp adatge driverforce imthe rdoerldpéning directiors adgdiast this
self-closing force. This therefore leads to the problem of the drive

“rliethanism tending to become of increased size. Disclosure of the

invention Exarmple embodiments were made in.yview.af the aboyg, to

provide a door device for an elevator whereby complete closure can be
csachieved:by-reliably mevingdthedanding-stages €loor t0enprescribed deor.g

closed position in the event of closure of the landing stage door, without
Iraedingtotincreasedhe forcé of fi¥é eivserd Atededifigts afisstidspedt, the
_there is provided a door device for an elevator comprising: a Iandin%
i&%ﬁ%%%xﬁtage door, the landing stage docr must always De
moved, through the cage door, with a large drive force in the
door opening directicn, against this self-closing force. This

therefore leads to tThe problem of the drive mechanism tending

to become of increased size.

Disclesure of the invention

Example embodiments were made 1n view oI the above, to
provide & door device for an elevator whefeby complete
closure can be achieved by rellably moving the landing stage
door to a prescribed door closed position in the event of
closure of the landing stage door, without needing to
increase the force ¢f the closer.

According to a first aspect, there is provided 3 door
device for an elevator comprising: a landing stage door
that opens and closes an sntrance/exit of an elevator
landing stage; a cage dobr that opens and closes an
entrance/exit of a passenger cage, wherein sald cage door
is driven by & drive device and, on door opening, when said
cage door 1s moved by a fixed distance from a door closed
position in a door cpening direction, sald cage door 1s

4



that opens and closes an entrance/exit of an elevator landing sage; a
cage door that opens and closes an entrance/exit of a passenger cage,
wherein said cage door is driven by a drive device and, on door opening,
when said. cage door is moved by a fixed distance from a door closed
hoastian in & doar.onening. direction, said, gaos dogy is 4.engaged with
said landing stage door by an"operation by means of an engagement
rfBgehanisn anchby aengagement said Jlanding stage.gegeismoved;in
said door opening direction integrally with said cage door and, on door
closurey when esaidanutualiyoergagingseage door arieklanding stage: door
are integrally moved in a door closing direction until said cage door and
YR Stage’dbor fdve dapptoatiRed & posifion &t afixed Bistancd With
Jespegtto,said daor, closed position, fransmission, of drive foreefrom said
cage door to said landing stage door is interrupted by release of the
iengagement af said engagementaneshanism by-an coperation, ancka
toggle spring mechanism whereby, during door closure, said cage door
G safPrardify stage Boof tapprotch’ saitdodicslvsace pdsition, but
leaving a fixgd djfgtan e a/yitr% respect to said door closure posiéion_ﬂand,
Himediatefy prior to Teleass ot 'said €hgagement of said” tage ddor and
Saiddanding: stage, door, said landing stage : deoris.engaged with said, ;e
toggle spring mechanism and said
door to sald landing stage door 1s interrupted by release

of the engagement c¢f sald engagement mechanism by an
operation, and & toggle spring mechanism whereby, during
door cleosure, said cage door and said landing stage door
approach said docr closure position, but leaving a fixed
distance with respect to saild door closure position and,
immediately prior to release of said engagement of said
cage door and said landing stage door, sald landing stage
door is engaged with said toggle spring mechanism and said
landing stage door is thus resiliently pressed in said door

closure direction.



landing stage door is thus resiliently pressed in said door closure
direction. In example embodiments, the toggle spring mechanism
comprises: a bracket that is freely rotatably mounted on the entrance/exit
frame provided so as to surround the entrance/exit of the elevator; a.
sprin]gﬁmem%erltmhat [ Iinkgdnwith tg[lj‘s b£acl§}gt and that resiligrr_ltlxébia}ses
this bracket i one direction of rotation when this Bracket Totates in this
ong direction past a-neutralposition-and that- when this bracket fotates;in
the other direction, resiliently biases this bracket in the other direction of
qotation;sandan éngagementimember eapablezofrengagement with the
bracket is provided on the landing stage door, when the cage door and
etﬁélléﬁﬂf%/geé‘t]a@eoéoépﬁd%ﬂéeff@ﬂ%‘” dodr elostie ditettvh tb” Apptéach &S
aor closed,position, the Japding stage door .engages with the bracken. ;.
tﬁroug‘h said engagement member and, in addition, the bracket is rotated
pastdhenautral position =by the eperation of mavement of the cage dogrk
and the landing stage door in the door closure direction, and, in response
doethis rotatior; the $andingestage doosistresiliently pressedvirethe door
_closure direction by said spring member. Furthermore, the toggle spring
FheCKanisT ConTirises: B racket tratis fredly rotatabiy dtmied tirthe
Janding. stage door;.aspring.member that s linkedywith this bracket and
that resiliently biases this bracket in one

engagement member capable of engagement with the bracket is

provided on the landing stage door, when the cage door and
the landing stage door move in the door closure direction to
approach the door cicsed position, the landing stage door
engages with the bracket through said engagement member and,
in addition, the bracket 1s rotated past the neutral position
by the operation of movement of the cage door and the landing
stage door in the docr closure direction, and, in response o
this rotation, the landing stage door ls resiiiently presssad
in the door closure direction by sald spring member.

Furthermore, the toggle spring mechanism comprises: a

b

bracket that ils freely rotatably mounted on the landing
stage door;: a spring member that is linked with this

bracket and that resiliently biases this bracket in one

direction of rotation when this



direction of rotation when this 6 bracket rotates in this one direction past a
neutral position and that, when this bracket rotates in the other direction,
resiliently biases this bracket in the other direction of rotation; and an
engagement member capable of engagement with the bracket is provided
.on (t:hee gntrg@a(t:eé%xit ;ranllﬁ gro%igegi soasto sugggnd the %ntr%nce/exitj,of
tha elevafor when the cage door and the Ianding stage d8oF move i the ™
dpor.closure,direction.to,appreach-the door closed-pgsition, said bracket
of the landing stage door engages with the engagement member and, in
dditioanpthebracket is rotated pastdhe ineutral positionby:the operation

of movement of the cage door and the landing stage door in the door
TA680re tiredtion 2&nd i YE5F0NsE ORI rotation, Ss4id 1aRdreStage W1tk

doors, resliently pregsed in the door glasure direciion by said soring,.
member. Furthermore, a buffer member that buffers’impact during

detational eperationofthe kraeket ispravided in «the toggle sPHNGuhen che
mechanism. Brief description of the drawings Figure 1 is a front view
wshoswitigrtheacondition duriig cdedropeningrofthesdoor dévice~actordirmgre

to a first embodiment of the present invention. 7 :
he door closed position, said bracket

direction to apprcach t
cf the landing stage door engages with the engagement member
and, in addition, the bracket is rotated past the neutrai
position by the operation of movement of the cage door and
the landing stage door in the door closure direction, and, in
response to this rotation, saild landing stage door is
regliiently pressed in the door closure dirsction by said
spring member.

Furthermore, a buffer member that buffers impact

during rotational cperation of the bracket is provided in

the toggle spring mechanism.

Brief description of the drawings
Figure 1 is a front view showing the condition during

door opening of the door device according to a first

embcdiment of the present invention.
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Figure 2 is a front face view showing the condition of a first stage during
the door closure operation of the door device. Figure 3 is a front view
showing the condition of a 5 second stage during the door closure
operation of the door device. Figure 4 is a front view showing the
condition on completion of door closure of the door device. Figure 5 is a
front view showing a modified example of 10 mounting of a buffer
member on a stop of the toggle spring mechanism in the door device.
Figure 6 is a front view showing the condition of a first stage during door
closure operation of the door device according to a second embodiment
of theqaresent inventioneA6 Figuse v:iswa frostview shewing the-cenditien;
of a second stage during door closure operation of the door device.

SRS §9% HORt URewr SROWING thie CORBRITPGH 3orpletibn SfRdatror

desjosure of the door device. Figure 9 is a front view showing a modified
example of 20 mounting of a buffer member on a stop of the toggle spring
meThanis in e @0b¥ device. Bestraotedok barryimgeoutithe indeation

seRnamedinent e Rieseat Invention e leseriped Relow: 22 oo
reference to the drawings. 8 :
device.
Figure 4 is a front view showing the condition on
completion ¢f door closure of the door device.

Figure 5 is a front view showing a modified example of

mounting of & buffer member on a stop of the toggle spring

. mechanism in the door device.

Figure 6 is a front view showing the condition of a5 first
stage during door closure operation of the door device
according to a second embodiment of the present invention.

Figure 7 is a front view showing the condition of a
second stage during door closure operation of the door device.

Figure B 1s a front view showing the condition .on
completion of door closure of the door device,

Figure 2 is a front view'shdwing a modified example of
mounting of a buffer member on a stop of the toggle spring

mechanism in the door device.

- Best mode for carrying out the invention
An embodiment of the present inventicn is described below

with reference to the drawings.
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Figure 1 to Figure 4 show a first embodiment. These Figures are front
views showing the side of an elevator landing stage from the interior of an
elevator shaft provided in the building. 5 An entrance/exit | is formed in the
wall of the elevator landing stage and an entrance/exit frame 2 is installed
in this wall so as to surround this entrance/exit 1. This entrance/exit
frame 2 comprises a pair of vertical beams 3a, 3b and a transverse beam
4 spanning the tops of these two 10 vertical beams 3a, 3b; a guide rail 5 is
horizontally mounted on the transverse beam 4. Numeral 10 is a landing
stage door that opens and closes an entrance/exit 1. A hanger 11 is
provided at the tog of. this landing, stage door 10y, This-hanger-11 is freely
movably 15 suspended on the guide rail 5 and the entrance/exit 1 is
FigpenedRIssed by movemens be this Jaridin gsstdge doorl Gakngt thre
; ide rail. 5. A taggle spring mechanism 14 is provided on the transverse.
la%éér%gfo e e%%%{?lc?g)eexif Frmé?nlelaﬁﬁfs fogg eP ef&%gﬁnapfﬁéchgrﬁgr‘ﬁlf .
incamprisesiaibracket 15; one end of this bracket 15 is freely rotatably
mounted on the transverse beam 4 by means of an axis_16. A U-shaped
endligERETR 3658 17 io ot Bxtbnding Hont 1e el G thé SEeoP*
1athe atheyengd.of ARisbragket 15 tewards the intermediate section dhergof.

The 25 edge on the open-side of this engagement groove 17
this wall so as to surround this entrance/exit 1. This

entrance/exit frame 2 comprises a pair of vertical beams 3z,
3b and a transverse beam 4 spanning the tops of these two
vertical beams 3a, 3b; a guide rail 5 is horizontally mounted
on the transverse Dheam 4.

Numeral 10 is a landing stage door that opens and closes
an entrancé/exit 1. A hanger 11 is provided at the‘top of
this landing stage door 10, This hanger 11 is freely movably

suspendad on the gulde rail 5 and the entrance/exit 1 is

-openad/closed by movement of this landing stage door 10 along

the guide rail 5.

“A toggle spring mechanism 14 is providéd on the
transverse beam 4 of the entrance/exit frame 2. This toggle
spring mechaniam 14 comprises a bracket 13; one end of this
bracket 13 1s freely rotatably mounted on the transverse beam
4 by means of an axls 16. A U-shaped engagement groove 17 is
formed extending from the end on the side of the other end of
this bracket 15 towards the intermediate section therecf. The

edge on the open-side ©f this engagement groove 17
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9 constitutes a guide section 18 that opens out in a tapered fashion

towards the outside at the end of the bracket I.S. First and second stops
20a, 20b are mounted on the transverse beam 4 positioned on both
sides, to the left and 5 right, of the bracket 15. and a spring member 22
comprising for example a coil spring is arranged between practically the

~ middle of the bracket 15 and the transverse beam 4. The bracket 15
rotates in the clockwise direction and anti-clockwise direction in the
Figure about the axis 16, 10 respectively on either side of a neutral
position extending practically in the vertical direction. The spring member

22 extends practically vertically so as to run along the center line of thi
“GrAEKGE 15 Mo 11E BraBkor 1510 4 (R HotFAT poSon: irn TR8° =

- cduneket 15is rotated thenes inithe: 15 cleckeviae sliregtionpthe-sprng s .

member 22 is tilted downwards in a leftwardly inclined fashion, causing

theragket 19 t6°BEEsHEARNY bidSed fif the?d1B RIS Gife o Rfhen the
- Dracket 13 is ratated in the apficlockwisg.qirection, the dirggtion.¢fthe,

spring member. 22 is inverted together with 20 the bracket 15, causing the
rigpring mémber B2aolz titéd adovawards irg arnrigkitwardly inclined: s ing

.fashion ciausin the_L bracket 15 to be resilieé'utkg hiased in.the_ _
for @xﬁ%ﬁ eea%m; .%$%§Dﬁ1ls arraﬁ%e . tween practically the
anti-clockwisé diréction. By the resilient biasing by mears of the sprirg
miaemberP2Zne bracket 15 and the transverse bkeam 4.
"The bracket 15 rotates in the clockwise direction and
anti-clockwise direction in the Tigure about the axis 1e,

respectively on either side of a neutral pesition extending

practically in the vertical direction. The spring member 22

extends practically vertically so as to run along the center

line of this bracket 15 when the bracket 15 is at the neutral
position; when the bracket 15 is rotated thence in the
clockwise direction, the spring member 22 1s tilted downwards
in a leftwardly inclined fashion, causing the bracket 15 to
be resilientiy bilased in the clockwlise direction; when the
hracket 1% is rotated in the anti-clockwise direction, the
directiocn of the spring member 22 is inverted together with
the bracket 15, causing the spring member 22 to be tilted
downwards in a. rightwardly inclined fashieon, causing the
bracket 15 to be resilientiy biased in the anti-clockwise
direction.

By the resilient biasing by means of the spring member 2Z,
the bracket 15 can be maintained in bistable condition (in

two stable conditions}, namely, & condition retated in the

- 10
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cabytment wit
the

25 the bracket 15 can be maintained in bistable condition tin two stable
conditions), namely, a condition rotated in the 10 clockwise direction in
abutment with the first stop 20a, or a condition rotated in the

- anti-clockwise direction, in abutment with the second stop 20b. An
engagement pin 25 constituting an engagement member 5 capable of
engagement with the engagement groove 17 of the bracket 15 in
response to movement of this landing stage door 10 is mounted on the
hanger 11 of the landing stage door 10. Numeral 27 indicated by the chain
line in the Figure is a sliding door type cage door that opens and closes

<10 entrance/exit of the passenger cage, that aseends and.deseands,in -

the elevator shaft; an engagement mechanism 28 capable of

coengagement wathethellantdirtg stage-déorct® is prolided oncthis dage door

27. A driveh,del;lvi%%énot shon\gn%ﬂgjapt c}rb es the cage door 27 is provided on

€ passenger cage. S;L(?:)ClQlormaﬂy, as shown in Figure 4, the entrance/exit
1 of thergleyatesdanding stageds etdsed by dhe tarding stage tdoenb@.Hin

this condition, when the passenger cage that ascends and de;?cgndts:h

 CARRRHAhR elBOART TP retche sThe ﬁ%?%ﬂheenéle%&?rvignélngétag‘e?
pAbis.cage door 27.faces20 the landing stage deat 10 Aftet Hysstheeagecr

door 27 is driven by the drive device and moves in the door opening
10ditectispunted on the hanger 11 of the landing stage door 10.

Numeral 27 indicated by the chain line in the Figure is a
sliding door type cage door that opens and closes the
entrance/exit of the passenger cage that ascends and descends

in the elevateor shaft; an engagement mechanism 28 capable of

- engagement with the landing stage door 10 is provided on this

cage door 27. A drive device (not shown} that drives the cags
door 27 is provided on the passenger cage.
Normally, as shown in Figure 4, the entrance/exit 1 of

the elevator landing stage is closed by the landing stage

“door 10, In this condition, when the passenger cage that

ascends and descends within the elevator shaft reaches the
floor of the slevator landing stage, this cage door 27 faces
'ﬁh@ landing stage door 10. After this, the cage door 27 isr
driven by the drive device and moves in the door opening
dirsction.

When the cage door 27 has been moved by a very small
fixed distance in the door opening direction, the engagement
mechanism 28 1s actuated by this operation, producing

engagement of the cage door 27 and the landing stage door 10:

11
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cage are thereby opened, allowing passengers to board or to

~ When the case door 27 has been moved by a very small fixed distance in

the door opening direction, the engagement 25 mechanism 28 is actuated
by this operation, producing engagement of the cage door 27 and the
landing stage door 10; 11 drive force is transmitted by this engagement
from the cage door 27 to the landing stage door 10 and the landing stage
door 10 is thereby moved in the door opening direction integrally with the
cage door 27 until it reaches the shutter 5 box 30 as shown in Figure 1:
the entrance/exit 1 of the elevator landing stage and the entrance/exit of
the passenger cage are thereby opened, allowing passengers to board or
. to_alight, When door closure is performed from this condition, the .1
“an ingosligaeldsoo%rfd) %mﬁrlléo%%% %\ythégt}osor“ﬁggér%mgﬁgct?orﬁm?nt%%?al f 3¢
danith the eageidoor 25 drivertbya diive devicen dThe bracket itsissthene
held in a stable condition inclined downwards towards the shutter box 30
SR abltmént WA TR fifst tog 2087 as Ko TRE Ridtfe ™t 15" Wiih the
i rlanding:stagg daor-1Q reachesithe- presciibed: positionby movensertific ter
the door closing direction together with the cage door 27, as shown in
bFigife 2sthehengademertupin 25 of e fAHdiAg StdGe Hbor 10%eritefs the
hagement, 19gve 10 NieragkeL A. By Juribet moyement L 13e 2. -

ing stage door 10 in'th or closing direction driven by

alight.
When door clesure is performed from this cendition, the

landing stage door 10 is moved in the door closure direction

‘integrally with the cage door 27, driven by & drive dsvice.

The bracket 15 is then held in & stable condition inclined
downwards towards the shutter box 30 by abutment with the
first stop 20a, as shown in Figure 1.

When the landing stage door 10 xeaches the prescribed
position by movement in the door clesing direction togsther
with the cage door 27, as shown in Figure 2, the engagement
pin 25 of the landing stage door 10 enters the engagement
groove 17 of the bracket 15. By further movement of the
landing stage door 10 in the door closing direction driven by
the cage door 27, the engagement pin 235 then moves relatively
aleong the engagement'groove 17 and, accompanying this process,
the bracket 15 rotates in the anti-clockwise direction about

the axis 16 against the resilient force of the spring member

S22,

12
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the cage door 27, the engagement pin 25 then moves relatively along the
engagement groove 17 and, accompanying this process, the bracket 15
rotates in the anti-clockwise direction about the axis 16 against the
resilient force of the spring member 25 22. 12 As the rotation proceeds,
as shown in Figure 3, when the bracket 15 has rotated to a position very
slightly beyond the neutral position i.e. when the landing stage door 10
has reached a position a certain distance in front of the door 5 closure
position S, the engagement mechanism 28 is actuated by this operation,
causing the engagement between the landing stage door 10 and the cage
doBe 27te betreleasedpByaelebse efsthis engagenenttranSmissien ofne
drive for e from the cage door 27 to the Iandln stage %%)o 10is 10
m?n‘fé?ﬂﬁpte‘d 50t BPHAS Point” ad Shover 3rnoF—“lguer 4, %hé éi‘lgetbfé’ﬂ%g the -

neRassed the neutsal positiop, $0 theedirestion of actign ofthe resilisatforce
of the spring member 22 is inverted, with the result that this now acts as a

reforeadcausingirotaion of tid Biaclket q%am%eiémﬁéfb%kmsrb §Bifsttion
-1k€,3s aforce fending tomoye the landing stage dagr 1Q in the door . .4

closure direction. Thus, the landing stage door 10 is precisely pushed in
by sotasstoomevetothe door tlosute positicruSipnthis edsiient foree Landing
st gg%d%%eodrw Oth&_ienaprln% Q%rggeé ggragd] recllaq}e cl%sluege IS achleved
By release of this engagement, transmission of drive
force from the cage door 27 to the landing stage door 10 is
interrupted, but, at this point, as shown in Figure 4, the

bracket 15 has passed the neutral position, so the direction

of action of the resilient force ¢f the spring member 2Z 1is

. inverted, with the result that this now acts as a force

causing rotation of the bracket 15 in the anti-clockwise

direction i.e. as a force tending to move the landing stags

door 10 in the door closure direction. Thus, the landing
stage door 10 is precisely pushed in sé as to move to the
door closure position $ by this resilient force produced by
the spring member 22 and rellable closure is achileved,

Thus, when the landing stage door 10 approaches a
position immediately pricr to the door glosufe position §,
and engagement of the landing stage door 10 and the cage door
27 is thus released, the resilient force of the spring member
22 is applied to the landing stage door 10, sc the landing
stage door 10 can achieve complete closure by precise

movement to the door closurs position § without needing to

13
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20 Thus, when the landing stage door 10 approaches a position
immediately prior to the door closure position S, and engagement of the
landing stage door 10 and the cage door 27 is thus released, the resilient
force of the spring member 22 is applied to the landing stage door 10, so
the landing 25 stage door 10 can achieve complete closure by precise
movement to the door closure position S without needing to 13 increase
the force of the closer that is used to move the landing stage door 10 in
the door closure direction. When the landing stage door 10 has reached
the door closure position S, the bracket 15 abuts the second stop 20b 5
sAnd isbeldn a siable sonditon indiped daunwards lowards e right
Also, now that the engagement with t eﬁan ing stage door 16 has been
laeldased; thescagecdodi271s mevedta theqreseribed doot ctosure
posjtion by the drive force rovi(ged by, the drive device, and the
entﬁr%ﬁge/g&ﬁ ofthe Jll?i)gpaslstsg T Cage is Eoted e redpectiv8door

clelesute isoachievedshy the landingstage doordd and the eage dpar27:on
the engagement of the landing stage door 10 and the door 27 is released,

angh h3cafitidedderit otitRE Fassdiiger QiyelBecomes FessibR: A5 Wetesy ds
<nibelanding stage door, 10:meves in the dogr opening. diregtion from the

door closed condition shown in Figure 4, "in response to this movement,
stiyst of afirthelbesickerdsn released, the cage docr 27 is moved to

the prescribed door closure position by the drive force
provided by the drive device, and the entrance/exit of the
passenger cags is <¢losed. When respective door closure is

achieved by the landing stage door 10 and the cage door 27,

© the engagement of the landing stage door 10 and the door 27

is released, so ascent/descent of the passengsr cage becomes
possiple.

When the landing stage door 10 moves in tThe door opening
direction_frdm the door cleosed condition shown in Figure 4,
in response to this movement, first of all, the bracket 15
rotates in the clockwise direction against the resilient
force ¢f the spring member Z2. Then, when the landing stage
deor 10 has moved a certain distance, the bracket 15 passes
the neutral position and the direction of action of the
resilient force of the spring member 22 is thereby inverted,
and thus acts as a force tending to roitate the bracket 15 in
the clockwise dirsction.

When the landing stage door 10 moves further in the door

opening direction, the engagement pin 25 is disengaged from

14
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rotates in the clockwise direction agalnst the resilient force of the spnng
member 22. Then, when the landing stage 20 door 10 has moved a
certain distance, the bracket 15 passes the neutral position and the
direction of action of the resilient force of the spring member 22 is thereby
inverted, and thus acts as a force tending to rotate the bracket 15 in the
clockwise direction. 25 When the landing stage door 10 moves further in
the door opening direction, the engagement pin 25 is disengaged from
14 the engagement groove 17 of the bracket 15 and the bracket 15 is
thus stably held by the resilient force of the spring member 22 in a
theoadiofeinctined towaeds the left abuttingc ie: first stopi 20as therkawiding 15
-stage door 10 stops when it 5 reaches the shutter box 30 Incidentally, as

15 shoWwh &S %%bdﬁff’ebde?é(mﬁ‘é’ if Bfgurd B! it f1$p6Ssible to'fhotint bifer

neMINDEES 33 roads,of resdient ypalerial sushassuibber at dhe peripheries

of the stops 20a, 20b that are abutted by the bracket 15. 10 With such a

‘th %oﬁéﬁééti@ﬁ%ﬁé@ arfd foseGdeLrif§ dMfert 1RE brEcKECES abudithie:

9%552% Zgl% San @l}e gQQO%ed and buffered by the buffer members 33.
, as akfurther different modified example, it is possible to adopt for
exmnpjeeazceaélyuctm nihereinsfor 21 sexampie sheetsshaped buffenrs 5,
members made of resilient

it is possible to mount puffer members 33 made of resilient
material such as rubber at the peripheries of the stops 20a,
20b that are abutted by the bracket 15.

With such a construction, impact and noise occurring when

" the bracket 15 abuts the stops 20a, 20b can bes absorbed and

buffered by the bufifer members 33.

2lsc, as a further different modified example, it is
possible to adopt for @xampie a construction wherein for
example sheet-shaped buffer members made of resilient
material such as rubber are mounted at both side edges of the
bracket 15 so that the bracket 15 abuts the stops 20a, 20b
through the intermediary of these buffer mempers. In this
case alsgo, impaét and noise ccourring when the bracket 15
abuts the stops 20a, 20b cén he absorbed and buffered by
these buffer members.

Figure 6 to Figure 8 show a second emboediment. In this
embodiment, the bracket 15 of the toggle spring mechanism 14
is freelvy rotatably mounted on a hanger 11 of the landing

stage door 10 by means of an axis 16. A spring member 22 is

arranged between practically an Iintermediate section of this

15
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material such as rubber are mounted at both s'id‘é“e‘d'g'e‘s of the bracket 15
so that the bracket 15 abuts the stops 20a, 20b through the intermediary
of these buffer members. In this case also, impact and noise occurring
when the bracket 15 20 abuts the stops 20a, 2Gb can be absorbed and
buffered by these buffer members. Figure 6 to Figure 8 show a second
embodiment. In this embodiment, the bracket 15 of the toggle spring
mechanism 14 is freely rotatably mounted on a hanger 11 of the landing
- 25 stage door 10 by means of an axis 16. A spring member 22 is
arranged between practically an intermediate section of this 15 bracket
brA23Nd adransverse bearq 4 ol theeniranee/exit frame 2 200 A s ¢ zrame
engagement pin 5 capable of engagement with an engagement groove
2 Addfthedrasketntd is mourtedwcipthe drarsverse: beaan4. binithisn
embodiment,ywhen the landing stgz?ecg(oor JIQ isT, movedn-nethe doo%
&N ERFEIPE HireThiBRY 8s shown i Eigura B~ the' Brackel 15 abuits The first stop
t r2Padue to the resilient force of the spring member 22 and is thus held in
a stable condition inclined upwards. 10 When the landing stage door 10
redéhes:4 HreBerBed BositisASY Movenidrtin thé tdeF clisure tirettion
molQgether with the cage door27the engagementpin.g> ehthe dransverse
beam 4 is fitted into the engagement groove 17 of
the bracket 15 abuts the first stop 20z due to the resilient
force of the spring membef 22 and is thus held in a stable
condition inclined upwards.
Wnen the landing stage door 10 reaches a prescribed
position by movement in the deoor closure direction together

with the cage deoor 27, the engagement pin 25 of the

transverse beam 4 is fitted into the engagement groove 17 of

the bracket 13 provided on the landing stage door 10.

By further movement of the landing stage door 10 in the
door closing direction, the engagement pin 25 is relatively
moved along the engagement groove 17 and, accompanying this
process, as shown in Figure 7, the bracket 1% is rotated in

the anti-clockwise direction about the axis 16 against the

resilient force of the spring member 22.

Then, when the bracket 1% has rotated to a position very

slightly past the neutral position, which extends practically

in the vertical directicn i.e. when the landing stage door 10

has reached a position a certain distance in front of the

door closure position 8, the engagement mechanism 28 is

16
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the bracket 15 provided on the landing stage door 10. 15 By further
movement of the landing stage door 10 in the door closing direction, the
engagement pin 25 is relatively moved along the engagement groove 17
and, accompanying this process, as shown in Figure 7, the bracket 15 is
rotated in the anti-clockwise direction about the axis 16 against the 20
resilient force of the spring member 22. Then, when the bracket 1.5 has
rotated to a position very slightly past the neutral position, which extends
practically in the vertical direction i.e. when the landing stage door 10
has reached a position a certain distance in front of the 25 door closure
acPOsition $,the.enoagement mechanism.28 is, 16-actuated bydhis, 55 ng
operation and the engagement of the landing stage door 10 and cage
stdoer 2745 thérebyireteased By the réleaseof this ergagement,
'traﬁlsnligsion of drive fgrc;&f.rom the ca%eerggor 71to th landing sgag%

door 10718 g?ﬁi%‘?ﬁueptg , butl, Since at this point hé bracket 15 has pas%g%

_fothe:neutral positionytheidirection of actien of the rreslieng dorsecef the is

__spring member 22 is inverted, with the result that this force acts as a
InRsceBhdfhg [ fotafe tHe Bracket-f5 Y tHE afth-eIStiansE WireetiBAt.e. a

pafQree 10,tending fo move the d-anding stage deori0dr the dogr closurg.
direction..The landing stage door 1-0 is thereby moved precisely to the

regoot elsure Position Shandridsifenigmoer 22 is inverted, with the

result that this force acts as a force tending to rotate the
bracket 15 in the anti-clockwlse direction i.e. a force
tending to move the ianding stage deoor 10 in the door closure

dirvection. The landing stage door 10 is thereby moved

"precisely T the door closure peosition 8 and closure is

reliakly achieved.
In this way, in this embodiment also, when the landing
stage deoor 10 approaches a position immediately prior to the

door closure position 8, and sngagement ¢of the landing stage

~door 10 and the cage door 27 is thus released, the resilient

force 0f the spring member 22 1s applied to the landing stage

door 10, so the landing stage door 10 can achieve complete

closure by preclse movement to the door closure position §

without needing to increase the force of the closer that is

used to move the landing stage deer 10 in the door closure

direction.
When the landing stage door 10 has reached the door

closure position 8, the bracket 15 abuts the second stop 20bb

I7
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reliably achieved. In this way, in this, embodiment also, when the landing
15 stage door 10 approaches a position immediately prior to the door
closure position S, and engagement of the landing stage door 10 and the
cage door 27 is thus released, the resilient force of the spring member 22
is applied to the landing stage door 10, so the landing stage door 10 can
achieve complete 20 closure by precise movement to the door closure
position S without needing to increase the force of the closer that is used
to move the landing stage door 10 in the door closure direction. When the
landing stage door 10 has reached the door 25 closure position S, the
arlragket15 @buts the secend stepi 20bbn 17rarid isshelddnrasstabie towards
condition inclined downwards towards the left. When the landing stage
thfoore0-moves in the door opening direction from the door closed
congition.inJespRAsE 40 thig;5 meuement,first of all, thebragket 18ening
rotates about the axis 16 in the clockwise direction against the resilient
d forsetabithé spring mentser 22.CFifsh, AWWhen thelanding Btagedder 19 this

| moh@%ﬂ%?tvedﬂ%gs;tai“fdiSﬂ“C%erbJ?gH@%tﬁ passes the neutral positian ;
t Sili 0 [

and the diréction of action ‘of the resifient 10 force of the spring member
1 22iis theeehy invertets andrthtisi acts:gs anforce tending 10 retate thece of

bracket 15 in the - . . -
the spring member 2Z. Then, when the landing stage door 10
has moved a certain distance, the bracket 15 passes .the
neutral position and the direction of action of the resilient
force of the spring member 22 is thereby inverted, and thus
acts as a force tending to rotate the bracket 15 in the
clockwise direction.

When the landing stage door 10 moves further.in the door

opening direction, the engagement pin 25 is disengaged from

the engagement groove 17 of the bracket 15 and the bracket 1o

is thus held in a stable condition by the resilient force of

the spring member 22 in a conditlon inclined upwards towards.
the right abutting the first stop ZZa.

In this second embodiment also, as shown és a modified
example in Figure 9, it is possible to mount buffer members
33 made of resilient material such as rubber at the
peripheries of the stops 20a, 20b that are abutted by the
bracket 15, |

With such a construction, impact and noise occurring when
the bracket 15 abuts the stops 20a, 20b can be absorbed and

buffered by the buffer members 33.

18



clockwise diréction. When the landing stage door 10 moves further in the
door opening direction, the engagement pin 25 is disengaged from 15
the engagement groove 17 of the bracket 15 and the bracket 15 is thus
held in a stable condition by the resilient force of the spring member 22 in
a condition inclined upwards towards the right abutting the first stop 22a.
In this second embodiment also, as shown as a modified 20 example in
Figure 9, it is possible to mount buffer members 33 made of resilient
material such as rubber at the peripheries of the stops 20a, 20b that are
abutted by the bracket 15. With such a construction, impact and noise
ocalreng when. 2ortheshracket 2babuts.dhia stops 20ap2Qk: canbet s
absorbed and buffered by the buffer members 33. 18 Also, as a further

PRfifféfert MOdRRIPEXAMPIE ERP pbsEibte T8 AdbFtfor eximie s t°

e Sanstructiopwhergindar iaxarapleshest:shapedbuffer-membersimade of
resilient material such as rubber are mounted at both side edges of the 5
magracketl1560thas thebrackets a5t the stopS 20k, 20BthrEdghR the the

oldifmediansol tese fullermenhers, In 13 qasg,als. ypgactand heise
. occurring when fhe bracket 15 abuts the stops 20a, 20b can be absorbed
cranthbhuffered by ttheseibaffer memberse buffer members. In this
case also, impact and nolse occurring when the bracket 15
abuts the stops 20a, 20b can be absorbed and buffered by
these buffer members.

it shouild be noted that, although, in the embodiments
| described above, a door device was described of the type
opening on one side to open or close an entrance/exit of an
elevator landing stage when a single landing stage door was
_ moved in the left or right direction, the présent invention
could likewise 5& applied to a door device of the type
opening on both sides to open and close an entrance/exit by
movement of two landing stage deoors mutually symmetrically to
left and right, or to a door device of a multi-speed type, in
which a plurality of landing stage doors are arranged in
different stages to front and rear and an entrance/exit is
opened/closed by movement of these landing stage doors with
different speeds in the same left/right direction.

However, in a door device of the type opening on both
sides or a door device of a multi-spesed type as described

above, since the constructien is such that the remaining

landing stage doors move in a linked manner with a single

19
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10 It should be noted that, although, in the embodiments described
above, a door device was described of the type opening on one side to
open or close an entrance/exit of an elevator landing stage when a single
landing stage door was moved in the left or right direction, the present
invention 15 could likewise be applied to a door device of the type
opening on both sides to open and close an entrance/exit by movement
of two landing stage doors mutually symmetrically to left and right, or to a
door device of a multi-speed type, in which a plurality of landing stage
doors are arranged in 20 different stages to front and rear and an
Leanealexitls gpenedicloseddy maxemept gfdhese Janding stage doors
with different speeds in the sameé left/right direction. However, in a door
pdedee of the typeropering-en doth rsidds ©r erdoomdevipe f aed with
_multi-speed type as described 25 above, since'the construction is such
“ihat ﬁf@%rﬁa%rﬁﬁa}gﬁdiﬁbaﬁgg Yoors move in a linked manner with a
single 19 landing stage door, the toggle spring mechanism of the present
~invention may be arranged to be incorporated with this single landing
stagBHBOF-Sakd@BRiat &pPlitabiity With the present invention complete
clogyre can be,, achievied; by reliably moying dhe landing stage doge to a
prescribed door closed position in the event of closure of
achieved by reliably moving the landing stage door to a

prescribed docr clesed position in the event of closure of
the landing stage docr, without needing to increase the force

of the closer.
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the landing stage door, without needing to increase the force 10 of the
closer. 20 Claims 1. A door device for an elevator comprising: a landing
stage door that opens and closes an 5 entrance/exit, of an elevator
landing stage; a cage door that opens and closes an entrance/exit of a
passenger cage, wherein said cage door is driven by a drive device and,
on door opening, when said cage door is moved by a fixed 10 distance
from a door closed position in a door opening direction, said cage door is
engaged with said landing stage door by an operation by means of an
engagement mechanism and by an engagement said landing stage door
is moved in said door opening directibaibategrally with said cage door
and, 15 on door closure, when said mutually engaging cage door and
landing stage door are integrally moved in a door closing direction until
said cageoor andlanding stage door have approacheda position at a
fixed distance with respect to said door closed position, transmission of
drivie fGFBE Fom R 8aid 6age HOBF tBAIRF ahtithFStagRdE0r is
orRternunted.ny. release of 2 he engagement, of saig.engagement
mechanism by an operation, and a toggle Spring mechanism whereby,
durngdoer dlosurehat opens and closes an entrance/exit of a

passenger cage,
wherein szid cage door is driven by a drive device and,

on door opening, when sald cage door is moved by a fixed

distance from & door clesed pesition in a door cpening

direction, salcd cage door 1s sngaged with said landing stage
door by an operation by means of an engagement mechanism and
by an engagement sald landing stage door iz moved in said
door cpening direction integrally with said cage door and,

on door clesure, when said mutuallv engaging cage door
and landing stage door are integrally moved in a door c¢lesing
direction until sald cage door and landing stages door have
approached a poesition at a fixed distance with respect to
sald door clesed position, transmission of drive force from
said cage_door to said landing stage door is interrupted by
release of the engagement of said engagemsnt mechanism by an
operation, and

a tcggle spring mechanism whereby, during door closure,
said cage door and said landing stage door approach said door
closure position, but leaving a fixed distance with respect

toe said deoor closure pesition and, immediately prior to
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said cage door and said landing stage door approach said door 25

closure position, but leaving a fixed distance with respect to said door
closure position and, immediately prior to 21 release of said engagement
of said cage door and said landing stage door, said landing stage door is
engaged with said toggle spring mechanism and said landing stage door
is thus resiliently pressed in said door closure direction. 5 2. The door
device for an elevator according to claim 1, said toggle spring mechanism
comprising: a bracket that is freely rotatably mounted on an entrance/exit
frame provided so as to surround an 10 entrance/exit of said elevator; and

re 2SQUINg member that is inked with said-bragket and that, fesiliently biases,

said bracket in one direction of rotation when said bracket rotates in said
stene directionspast a arelitral posiion dndithat vetvarsgail brackes sétates
. in }g anogh%r dir%%t}}%n,irggiliaegélysbaia%eslggi 1.t%rackgtt_:l inﬂagoth},er.gt@egus
“8fettiSh of T6tation: Wherein an engagemen "mgm‘cb"ergc“apa%?é of
r=ENgagementwith said braeketdsprevidet-en saiddanding stage door, and
. wherein, when said cage door and said landing stage door move 20 in
said door closure direction to approach said door closed position, said

landing,stage doos engages with said BEACKSE sccording to claim 1,
said toggle spring mechanlism comprising:

a bracket that 1ls freely rotatably mounted on an
entrance/exit frame provided so as to surround an
entrance/exit of said elevator; and

a spring member that is linked with said bracket and that
resiliently biases said bracket in one direction cf rotation
when said bracket rotates in szid one direction past a
neutral position and that, when said bracket rotates in
another direction, resiliently biases said bracket 1n another
octher direction of rotation;

wherein an engagement member capable of engagement with
said bracket is provided on said landing stage door, and
whereiﬁ, when said cage door and said landing stage docor move
in said door closure direction to approach said door closed
position, said landing stage door engages with sald bracket
through said engagement member and, in addition, said bracket

i1s rotated past szid neutral position by said operation of

‘movement of said cage door and sald landing stage door in

Csaid door cleosure directicon, and, in response to a rotation,

22
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through said engagement member and, in addition, said bracket is
rotated past said neutral position by said operation of movement of said
cage door and said landing stage door in 25 said door closure direction,
and, in response to a rotation, 22 said landing stage door is resiliently
pressed in said door closure direction by said spring member. 3. The door
device for an elevator according to claim 1, S said toggle spring
mechanism comprising: a bracket that is freely rotatably mounted on said
landing stage door; and a spring member that is linked with said bracket
and that resiliently biases said bracket in one direction of rotation . 10
sajen Taid bracket rotatesin said eaeédirsction pastssrdutral pesitionard
~that, Vélh%rjl_ sali 3l:_)cr}%cl%et rgtaaltgssi% &@}Mh&r Iggreejtr:tion, resiliently biases said
lbraclr<et i another diréction of rotatlo%; wherein'an engagement member
capable of engagement with 15 said bracket is provided on said
entrance/exit frame provided so as to surround said entrance/exit of said

elevator &nd 8l wHerSin S Whef s 4 THYE dodrand At Iahding &tdye

doar, move iy saidgdearclosure direstion 4g,sppraach said door closed
position, said bracket of said landing stage door 20 engages with said

engaderneht inérhbér ahdL iraddition: shith bratkerisotated jreist said
1RedtRl Rositian by said ;

a spring member that is linked with said hracket and that
resiliently biases said bracket in cne direction of rotation
when saild bracket rotates in sald one direction past a
neutral pesition and that, when said bracketlrotates in
another direction, resiliently biases said bracket in another
direction of rotetion;

wherein an engagement member capable of engagement with
said bracket is provided on said egtrance/exit frame provided
S0 2s to surround said entrance/exit of said elevator: and
also wherein, when sald cage door and said landing stage door
move in sald door closure directioﬁ to approach said door
closed pesition, said bracket of said landing stage door
engages with said engagement member and, in addition, said
bracket is rotated past said neutral position by said

peration of movement of said cage door and said landing

o]

stage door in said dogr cliosure direction, and, in response
o & rotation, said landing stage door is resiliently pressed

in said door cleosure direction by said spring member,

23



‘operation of movement of said cage door and said landing stage doorin” "

said door closure direction, and, in response to a rotation, said landing
stage door is resiliently pressed 25 in said door closure direction by said
spring member. 23 4. The door device for an elevator according to claim
2 or wherein a buffer member that buffers impact during rotational
operation of said bracket is provided in said 5 toggle spring mechanism.
24 Abstract In this elevator door device, a landing stage door (1) and a
cage door (27) are provided. On door opening, immediately after the cage
door (27) having a drive force has been moved in the door opening
dirdctiamérotvthe deet closédr pesitiol: the cage doard27)iscengaged, 2
through an engagement mechanism (28) with the landing stage door (10)

Tanid both are moved in the door opening direction. During door closure, in
a cpnditioninawhichstbe ¢ree 00k (274) and the Janding.stagedor (10)
are engaged, they are moved integrally in the door closure direction.

rofpdhbeligte P PAGE 6 Yeachingithe doerciesurespEsifen ctfis éRgagéfent

£ Oigg E%Jegﬁggngrmiﬁg}an drive_force from the cage door (27) to the
landing stage door (10) is thereby interrupted. A
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toggle spring mechanism (14) is provided whereby, during door closure,
as the cage door (27} and the landing stage door (10) approach the door
closed position, immediately prior to the engagement of the cage door
(27) and the landing stage door (10) being released, the toggle spring
mechanism engages with the landing stage door (10) and the landing
stage door (10) is resiliently pressed in the door closure direction.

Abstract

In this elevator door device, a landing stage door (1)
and a cags door {27) are provided. On door opening,
immediately after the cage door (27) having a drive force has
been moved in the door'opening direction from the door closed
position, the cage door (27) is engaged, through an
engagement mechanism {(Z28) with the landing stage door (1¢]
and both are moved in the door opening direction. During door
closure, in & condition in wnich the cage door (27) and the
ianding stage door {10} are srngaged, they are moved

integrally in the door cleosure direction., Immediately pricr

to reaching the door closure position, this engagement is

released. Transmission of drive force from the cage door (27;
to the landing stége door (10} is théreby interrupted., A
toggle spring mechanism (14) 1s provided whereby, during doox
closure, as the cage dcoor (27) and the landing stage door
(10} approach the door c¢losed pesition, immediately prior to
the engagement of the cage door (27) and the landing stage
door {10} being released, The foggle spring mechanism engages
with the landing stage door (10} and the landing étage door

(10) is resiliently pressed in the door closure direction.
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