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1DESCRI PTI1 ON SEALING DEVI CE FOR ELEVATOR
DOOR 5 Technical Field The present invention relates
to a sealing device for an elevator door, which seals
a gap between an elevator door and a door adjacent
menber provided adjacent to-the door. 10 Background
Art An elevator gate is provided in a wall surface of
an elevator hall of a building &and the gate is

conmuni cated to a shaft of an elevator in the

buil ding. The gate includes a gate-shaped three-sided
frame (door 15 adj acebntEngnbeR)I R Hall CdSor (el evator
door) that opens/closes the gate is provided on a
rear surface side of the three-sided frame. The gate

is closed by the hall door in a nornmal situation. The

hal | door i ncl udé$ld Nea§e Gt FO(RS R TOR POt i on.
The hanger has a plurality of rotatable rollers. The
gate has a header at an inner side of its upper
section. The header i ncl rail that

. ( d%% ﬁng d
extends in a horizontal drr&etfdn. E1Re%hall door is
suspended 1 md e hanger, oLl dOWVE d5, Wi L6 each 25,100

roller is en anger ra

doorsJ7OVeS erllegmtalo dgfd, %l\erpeséfaenrssaa ac_!,ag;mgoéa?een an

hanger rail, the gate i's opened or cl ose
[ espaetiately dobrdearsid ladsr iastaldrad z@ém@eﬂoqﬂ&mcaed

section of the gate to be flushed with the fl oor
sur kadeceihit e the door.
| Background Art

An elevator gate is provided in a wall surface
of an elevator hall of a building and the gate is
communicated to a shaft of an elevator in the building.
The gate includes a gate-shaped three-sided frame (door
adjacent member). A hall deoor (elevator door) that
opens/closes the gate is provided on a rear surface
side of the three-sided frame. The gate is closed by
the hall dcor in a normal situation.

The hall door includes a hanger at its upper
section. The hanger has a plurality of rotatable
rcllers. The gate has a header at an inner side of its
upper section. The header includes & hanger fail that
extends in a horizontal direction. The hall door is
suspended from the hanger rail downwards while each
roller is engaged with the hanger rail. As the hall

door moves right to left or vice versa along the hanger

‘rail, the gate is opened or closed, respectively.
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el evator hall. A guide groove is formed in an upper
surface of the doorsill. A guide shoe is provided on 5
a bottom portion of the hale door to fit with the
guide groove with some play. Wen the hall door is
opened/ closed, the guide shoe slides along the guide
groove. Between the hall door and the three-sided
franme or doorsill, a sufficie@ gap is left so that
the hall 10 door can be snoothly operated. Wth this

stricture, in case of a fire occurring in the

bui | di ngA tdoersndke idud nstta ltlleel fay & Gttt etedthieon of
shaft through the gap between the hall door and the

t hr eBesipdée trale odusheddodrisi lthe ddspint eudfatce ke the
gate_is closed by the hall door. As a 15 result, the
shaPteBeteredatld - f uActléAcasTaosl ey camgd ray an #pper
devel op the fire. In addition, an elevator cage that
TovBYTERFBUGH CHE SRAFELahtai Ps OUHES SPrSviltgProvided on

bl em That is. if there | bet d .

bt CEnBobralaPsrtiaheoanire bagE Bk ten ﬁgnﬁ&éﬁg%ﬂg%QUlde
he,t ' t i . Thus

| megbbbEechlchIEhe! Baga0cubohondl BT, 888 18 %penea/

HoweysEeqdt NOEE HBASHr €Roc08Y€REL0DEL, Qﬁgpgﬁgge:%goove.

shut the gaps, Cause an increase In the siz

door deviReewasnatWaohe1a8dckunhiek neomRlHccale Jhe 23 ne
structure of the device. Accordingly, the adjusting

opeoat doorsalljed sutfduieng the tiestalkkatborhak theseall
facilities becones conplicated. 3 Meanwhile, in order

to dhat the Japsoreahéd obetwmeed.t h@ibat thmspertrienuet, in

the hall door and the
case of a fire occurring in the building, the smoke due

to the fire can enter the shaft through the gap between
the hall door and the three-sided frame or the doorsill
despite that the gate is closed by the hall door. As a
" result, the shaft becomes to function as a chimney and
may develop the fire. 1In addition, an elevator cage
that moves through the shaft entails the following
problem. That is, if there is a gap between a doorway
of the elevator cage and a cage door, the smoke of

fhe fire can enter the cage through this gap. Thus,
passengers in the cage are exposed to danger.

However, those measures conventionally proposed

to shut the gaps, cause an increase in the size of the
door device as a whole, and further complicate the
structure of the device. Accordingly, the adjusting
operation carried out during the installation of these

facilities becomes complicated.
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doorsill, it has been proposed that the sealing nmenber
provi ded at the bottom portion of the hall door and 5
t he gui de groove of the doorsill should be brought
into tight contact with each other. However, wth
this proposed technique, the frictional force between
the sealing nenber and the guide groove is increased,
which nakes it difficult to opén or close the hal
door. 10 Further, the sealing nenber wears out in a
short period of tine. To avoid this, the contact
force betNeEmwhihes, sealdrde nenbeshandtidegagui decgrodve
shoul d be weakened; however, at the tine, if the
contREVEYT dg Pl tiatheofitthe ifght hedwoi sand the
decr eased accordlnglﬁi 15 Di scl osure of Invention

ACC(ﬂ’Cmrrﬂj' CHF RIRPPIES dita msntsonling member

there |s V|d a.seali devi ce for .an el evator
doorpr% ecg)tﬂé) g% t%fc?%tjd?fbr VT dald téﬁfé‘: and

apprt% 1%{ey garo‘%q}ée osfl Zt%easdcg hrasFlJIq f 3} Cugang gt :}:%fnal_llghzto into

devi ce, Tequires no fine adj

menmialgmahenita dis o ist @5&#,0&@ ke, ! délﬁea P%/t%

operatlon of the door device snooth an o preve

t he SR d Y rRIHEN fUeoMRANA NG 1QWn 1The, keAldNYcen the
device for the elevator door, 25 according to the

pr esent] iimy eriricet, CMPHeeMiak ElRMaL dls deRTread00Mhich
adj acent nmenber, a sealing nenber and a sealing
menrek esoitngligdivadits o Brerelcav atlarse4 td@ohaddr vieso 1t .0
shut down the passage between the elevator hall and
t he Epgsd@igertheagea g dsooer wears out in a short period

of time. To avoid this, the contact force between the
sealing member and the guide groove should be weakened;
however, at the time, 1f the contact force is weakened,
the air-tightness is decreased accordingly.
Disclosure of Invention

According to an aspect of the present invention,
there is provided a sealing device for an elevator
door, which can make an entire door device to have
approximately a same size as that of a conventional
device, requires norfine adjustment for a sealing
member when it is installed, can make the open/close
operation of the door device smooth and can prevent
the sealing member from wearing out,

The sealing device for the elevator door,
according to the present invention, comprises an
elevator door, a door adjacent member, a sealing member

and a sealing member moving mechanism. The elevator
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adj acent nenber is placed to surround the el evator

door with sone gap between the nenber and the el evator
door. 5 The sealing nenber is provided on either one

of the elevator door and door adjacent nenber, and

this nmenber is brought into contact with the other

menber by the elastic force of an elastic nmenber. The
seal i ng nenber serves to seal 4 he gap between the

el evat or door and 10 the door adjacent portion. The
seal i ng nenber noving nechanismserves to, during the
openbokoseroper &bi shutf dotine tdlee vatser geto dre,t weeep ttHwe

seal ing nenber and the other nenber in a non-contact

st até e¥gaicns hatRe agdastiec papsesgest celge -el ddts gloor

menber. Further, the nmechanism 15 serves to bring the
seaPPAG RBIrDBETPRED 180 RLACEINItEh SUERE Uach &l em@riisata iy door
the elastic force of the elastic menber en .t he

el SUSE0r SB06r SFE BRGsEaT T SENPETg RSB Mo oF door.
mechani sm_i-ncludes. a raller _and a roll, roll ed

por 1o SRavi g R TRsPe i o6 R 6B R ToR Grrecth Gie

on [ e I r es..-A_rece p rii j

for e P oh 958k Zhe BbBkRayAERE RERPEEY, S LS hember
Por £ 508 oIghikNgnt Be coARERACLASE 2REM BEHER Rkrihe by the

el evator door, the roller rotates while it 1s urged

by theskakl ebreel bedapoet ke 125 mabB rt he Tkastkiaq ifQf 6Rmber
of the elastic nmenber. In this manner, the sealing
nmenbetves keptehd ahpogapobtaGtenstateelet/Ateespectr tagd
the other menber. While the 5 el evator door is closed,

- thethel Heprdrdpscientt hertécess Theepepdihgomemetrhmoving

this structure, the sealing nmenber
mechanism serves to, during the open/close operation of

the elevator door, keep the sealing member and the
other member in a non-contact state against the elastic
force of the elastic member. Further, the mechanism
serves to bring the sealing member into contact with
the other member by the elastic force of the elastic
member when the elevator door is closed.

The sealing member moving mechanism includes
a roller and & roller rolled portion having a shape
elongated in one direction, on which the roller
rotates. A recess step portion is formed in a zone
of a part of the roller rolled portion. During the
open/close coperation of the elevator door, the rocller
rotates while it is urged by the roller rolled portion
with the elastic force of the elastic member. In this
manner, the sealing member is kept in a non-coritact

state with respect fo the other member. While the
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IS brought into contact with the other nenber by the
elastic force of the elastic nenber, thereby sealing 5
the gap between these nenbers. According to another
enbodi ment of the present invention, there is

provi ded a sealing device for an elevator, in which
the roller and sealing nenber are provided on the

el evator door. The roller rolléd 10 portion is

provi ded on the door adjacent portion. During the

- open/cl ose operation of the elevator door, the roller

i s brewghbtri niborcamst adtoswidt, h thiee rrodlileer doogld €dh the recess
portion by elastic force of the elastic nenber, and

t hesitebl epritarates Wikdr ébds Fhusctidre sddld rgaling member
menber is kept in a non-contact state with respect to

t he 1§oBiroaghécént copsriitent wieh the oltdeat semdser s the
closed, the roller drops in the recess step portion of
theeEBPFéF F8FF€dOﬁongn?léﬁ&th@e@@ﬁqrn§hﬁﬁﬁ§¥'ﬁ%@llng
brogﬂht int% %ontac Wi t h dggr adj acent portion by the

20 &f'8stfE PEFEECF “THE e8¢ Smenber, thereby

seal i ng AEQ%g%ﬂﬁﬁé%EF%E%% E&e%%b&%¥%¥§ﬂJ¥%té%é”ﬁ%é&%ht

enbodi ment” 0 pr eésent i nvention, ereis

Proyhdedraoneakhlde device inkaa Slevabor ddvl it

the roller 1S provide on the elevato 0

rol kar enekhedrporhi QR iandthseabiNg MBNBE s ANE nkf Ahied
on the door adjacent portion. During the open/close

openati pprootidebech ehevalleradeer doble rahkeroiSer rolled

brought into contact wth the roller rolled portion

by phetébastiscptordeeaf ocn the door adjacent portion.
During the open/close operation of the elevator door,
the roller is brought intoc contact with the roller
rolied portion by elastic force of the elastic member,
and the roller rotates thereon. Thus, the sealing
member 1s kept in a non-contact state with respect to
the door adjacent portion. When the elevator door is
closed, the roller drops in the recess step portion of
the roller rolled potion, and the sealing member is
brought into contact with doof adjacent porticon by the
elastic force of the elastic member, thereby sealing
the gap.

Alternatively, according to another embodiment of
the present invention, there is provided a sealing
device for an elevatcor, in which the roller is provided
on the elevator door. The roller rolled portion and

sealing member are provided on the door adjacent

porticn. During the open/close operation of the
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the elastic nenber, and the roller rotates thereon.
Thus, the sealing nenber is kept in a non-contact
state 5 with respect to the el evator door. Wen the

el evator door is closed, the roller drops in the
recess step portion of the roller rolled portion, and
the sealing mnenber is brought into contact with the

el evator door by the elastic force of the elastic
menber, thereby 10 sealing the gap. In the
above-descri bed case, for exanple, the elevator door

i s &lsaldtodoaloarhatt epens/led wsies heaghgatievay wafnttdwes
el evator hall, and the door adjacent nenber is the

t hr @éLdi déd¢ Modike prrovildst Har v 1y gdiewdastihe force of
seal ing nenber seals the gap between the hall door
and tre SdFF SITEENST t BEQ Flde L0 de&F faodifd e sk Rara -
hal

|.,door .is closed. Further,, accordi,ng to stil
anot he e FGdi et "6F met“f?eerprlgsﬁﬁp? kR - GAch state
royj.ded [ devi ce .for an elevator,. .in i C
ItO he&el:%glvé:% (53?3%2%:0&% gt%ée %\gaqvlatc?d:or “Hat g‘%eeﬁisltaeosegevaqor
t he t-eway -of l.ev r
ad; Seant e s & Goara T TP L S S he T SwsP

end pBeftiican oFf thize Pahle doen 1and o QUiideS th& the sealing
open/ cl ose operation of the door. The 25 seal i ng

menbembeer ies rouwsedl ihhe gaptheitweanrH hedhalllevad@ar door
and the doorsill when the hall door is closed.

Fur blyetther el aacdar diomget o fsttihe cdnetther membedi, MeMeréby
of the present invention, there is provided a sealing
deviseelfiivg &heelg@pat or, in which the elevator door is

In the above-described case, for example, the

elevator door is a hall door that opens/closes the

, gateway of the elevator hall, and the door adjacent
member is the three-sided frame provided in the
gateway. The sealing member seals the gap between the
hall door and the upper side of the three-sided frame
when the hall door is closed.

Further, according to still another embodiment cf
the present invention, there is provided a sealing
device for an elevator, in which the elevator door is a
hall door that opens/closes the gateway of the elevator
hall, and the door adjacent member is a doorsill that
supports the lower end portion of the hall door and
guides the open/close operation of the door. The
sealing member serves to seal the gap between the hall

~door and the doorsill when the hall door is closed.

Furthermore, according to still another embodiment
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a cage door that opens/closes the doorway of the
passenger cage of the elevator, and the door adjacent

5 nenber is a doorway frane provided at the doorway.

The seal ing nenber serves to seal the gap between the
cage door and the doorway when the cage door is

cl osed. Furthernore, according to still another

enbodi mrent of the present invention, there is

provided a sealing 10 device for an elevator, in

whi ch the el evator door is a cage door that

opery alHesgs de tdagrmait idfn ,t R eRRSSENGOviCRAE DLisddBing
el evator, and the door adjacent nenber is a doorsil

t hatdestiproricr tde dlewert cend irpatidn wofe tdieeweage dosr is

~and gui des the open/cl ose 15 operation of the door.

The as ealdenglorentidra ts epees /tad o sseal t Hehelagaprdhetae arnd he
cage door and the doorsill when the hall door is

cl opedseBdeef Basc Gifpttiben edfevEriadi ngsndritde dday @adjacent
di agram showing a front view of a hall 20 door

pr oVeFE® L i Sa g ACSWHR Yoff rafce Faratiglehattl thee crdivay -

to e first, _enbodinent of the present inventian,
whel R GRad 0 MR- B PE it L PIGS 1 6 B0 drdifen the

| Sho‘@aﬁ%i %%o%nla%hg%%ef rd;:c))%trw\élgﬂévahf%f d: %ﬁ CSt UG q%:{eﬁosgcalosed.

suspe on portion of the h

L F1G IR ARNASS [eehiah ol £ S8l M JBEANEEa i ment

provided at the suséen5|on portion _
8 sheWR hie FkGenk ﬁ%vbﬂt@p%to%%gr%;%%e@r%%@de%Ba!%é%ling

cross section of the sealing
device for an elevator, in which the elevator door is
a cage door that opens/closes the doorway cf the
passenger cage of the elevator, and the door adjacent
member is a doorsill that supports the lower end
pertion of the cage door and guides the open/close
operation of the door. The sealing member serves to
seal the gap between the cage dcor and the doorsill
when the hall door is closed.
Brief Description of Drawings

FIG. 1 is a diagram showing a front view of a hall
door provided in a gateway of an elevator hall
according to the first embodiment of the present
invention, when viewed from a shaft side;

FIG. 2 is a diagram showing an enlarged front view
of the structure of a suspension porticn of the hall
door shown in FIG., 1;

FIG. 3A is a cross section of a sealing mechanism

provided at the suspension portion when the hall door
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mechani sm provi ded at the suspension portion while the

hal | door shown in FIG 1 is being opened or closed; 5
FIG 4A is a cross section of the sealing mnechanism
provi ded on the doorsill portion when the hall door
shown in FIG 1 is in a closed state; FIG 4B is a
cross section of. the sealing nechanism provided on
the doorsill portion while the 810 hall door shown in
FIG 1 is being opened or closed; FIG 5 is a cross-
sectional view along the hall door noving direction

bet weemnt ey rald.en and stthe racess) star;portion of the

seal i ng nechani smat the doorsill shown in FIG 4B

15 FIG &I&G ailian avicaw s aacathiore &t hermatd el dnyg

showi ng the arrangenent between the roller and the

r ecesshstndpnpentivadiedf athehsealispgmecmagicemigmowitdelds the

at doorsill for hall door shown in FIG 1; FIG 7 is a

di agedr steowi BgoaTf dentt IE.ew ¢fs 2@ ifise dpsineddoor closed;

provided in the gateway of the elevator hall, when

viewed frdifitHé sfaft ks Sartine dedie fdddident

of the.present invention; FIG i S Cross sec%%gn q{
2 n the

8
t he "SEAFAG EERARTSM Opr SN ES 45 1titte POTTHERs i
Por x99 alodknenfiahl sdoare23 pravided 10 Lhe gatevay of

the el'évator hall inthe "thir i ment

present igheNtion;s Bl Grodd S Rlan o\@etwﬁ rscgglqg&t/ﬁe

showi ng the 9 arrangenent between the roller an
rol helhiaiilsmobrothgesedh RoMeeRaR9M Rovided Wil 1e the

suspensi on of the
hall door shown in FIG. 1 is being opened or closed;

FIG. 5.is a cross sectionel view along the hall
door moving direction between the roller and the recess
step portion of the sealing mechanism at the doorsill

| shown in FIG. 4B:

FIG. 6 is a plan view from above schematically
showing the arrangement between the roller and the
recess step portion of the sealing mechanism provided
at doorsill for hall door shown in FIG. 1;

FIG. 7 is a diagram showing a front view of

- the hall door provided in the gateway of the elevator
hall, when viewed from the shaft side, in the second
embodiment of the present invention;

FIG. 8 is a cross section of the sealing mechanism
provided at the suspension portion of the hall door
provided in the gateway of the elevator hall in the
third embodiment of the present invention;

FIG. 9 is a plan view from above showing the
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hal | door shown in FIG 8; and FIG 10 is a diagram
showing a front view of 5 the hall door provided in

the gateway of the elevator hall, when viewed from

the shaft side, in the fourth enbodinent of the

present invention. Best Mdde for Carrying Qut the

I nvention Enbodinents of the present invention wll

now be 10 described with refer®nce to acconpanyi ng

drawi ngs. The first enbodinment is shown in FIGS. 1 to
6. FIG 1 is a front viewof hall doors 2 as an

el evatranhgetheor petweded tor acojdieewayndl tofe avldleavatarl of

hall, when viewed froma shaft side. The gateway 1
conphiesesad 11§ mecdendiste ¢ rfovame d3 iand us cdoorisid o . the
The three-sided frame 3 and doorsill 4 are arranged

to daddodeert saowhallin ddérs 82 amd t hey serve as a door
adj acent nenber provi ded adjacent to the hall doors
2." The thlée- di%dd @& S B WasheWidit & HHapa§ ot 020

al ong the perjphery of the gateway 1 expect_ for the
Iowé%epgﬁlgoﬂogﬁe% idpe ith 08 SRAEYRT &ife fevator

' i tical . f 7 aryanged  .Qn th

1 oREIER P PER, Byl rrch® el MR AEANARC B Fodken
bet ; r ct.i f . rtical frames 7,

22 ?@ﬁaggg%gg?nég%i%?%%§“§a€§Q§R§ESERA header 9 is

formed unitgdsyi MBdéanPpéérPQEBPOBqu thBeTHRRRk ibhame
8. A hanger rail 10 is horizontally nounted to a side

10 surf agepelitketheadern@ Wrasank ackehtibrshawn idbw be
FIG 3 to extend in the right and left direction
described with reference to accompanying drawings.

Thelfirst embodiment is shown in FIGS. 1 to 6.
FIG. 1 is a front view of hall doors 2 as an elevator
door provided on a gateway 1 of an elevator hall, when
viewed from a shaft side. The gateway 1 comprises a
three-sided frame 3 and a doorsill 4. The three-sided
frame 3 and doorsill 4 are arranged-to surround the
hall decors 2 and they serve as a door adjacent member
provided adjacent to the hall doors 2.

The three-sided frame 3 has a gate shape formed
along the periphery of the gateway 1 expect for the
lower portion thereof. The three-sided frame 3
includes a pair of vertical frames 7 arranged on both
right and left sides, and an'upper frame 8 bridged
between the upper sections of the vertical frames 7,
which are formed into a gate shape. A header 9 is
formed united with an upper porticn of the upper frame

8. A hanger rail 10 is horizontally mounted to a side




10

15

20

25

Pair of hall doors 2 are placed to be in parallel to
each other in the right and left direction on a rear

5 surface side of the three-sided frane 3. Each of the
hal | doors 2 has a hanger 13 at its upper section. A
plurality of rollers 14 are rotatably provided on

right and | eft sections adjacent to side surfaces of

each hanger 13. Each hall door12 is novably suspended

10 on the hanger rail 10 by these rollers 14. As the

hall doors 2 nobve, the gateway 1 is opened or closed.

FIl GSurZaando¥ eaehhshewra® eflakgédadkew dfl tdewn in
structure of the suspension portion of the hall doors

2. AISeali ng metkadi dm thedesigipedntdo isddl gy iGh .15
between the hall doors 2 and the upper frane 8 of the

t hr ee- si ded f cdmdad 1i doprevided s pliawes spdisiion parallel
portion. The sealing mechanism 17 will now be

deséfi Bagh Oofhar 18 tacsplrdvdtspiichdefd S&mAGHd ofs ogh a rear
el astic nmenber, 20 i s provided ,on a side surface of
theSHﬁ?ncﬁ‘QP $3dsf Otfhé?%ﬁalt?lr&%ﬁlé‘,e%iréﬁler aces e of the
three-sided fr 3. _A_lower .half portion of the.

ol a8 Lo B 18 RAE 2afraREndrory DS Sams R 0

t ha .hal | f; , 1an n r ' .
hoPebt Fat T ed t o "PRS adaor 25 "3 A Res B4 sk en

of Eﬁéhkoﬁﬁﬁ Refki QR @i ohRe BRLIRA L RIALE 8 diS faces of
inclined towards the three-sided frane 3 wth respect

to thenverhiyeal 13urf asen Azggakiosg meARemclhbi2d RE®ended

of an elastic material such as rubber is nounted on
t heohowke Bd@EepOrtiidN10 by these rollers 14. As the hell
doors 2 move, the gateway 1 is opened or closed.
FIGS. 2 and 3 each show an enlarged view of the
structure of the suspension portion of the hall doors
2. A sealing mechanism 17 designed to seal a gap Gl
between the hall doors 2 and the upper frame 8 of the
three-sided frame 3 is provided in the suspension
portion.
The sealing mechanism 17 will now be described.
That is, a plate spring 18 serving as an elastic member
is provided on a side surface of the hanger 13 of
the hall door 2, which faces the three-sided frame 3.
A lower half portion of the plate spring 18 has
gpproximately the same width as that of the hall doors
2, and an upper portion thereof is fixed to the hanger
13. A free end side of the lower portion of the spring
plate 18 is inclined towards the three-sided frame 3

with respect to the vertical surface. A sealing member
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The sealing nmenber 20 has a hollow main portion 20a

and a tongue piece portion 20b extendi ng downwards 5

fromthe main portion 20a, which are formed as a unity

body. The sealing nenber 20 is forned to have

substantially the sane |length as the width of the hal

doors 2. The hall doors 2 each have an airtight plate

19 10 having substantially thélsane wi dth as that of

the hall doors 2 on an upper end surface of each. A

standup wall 8a is formed unity wth the upper franme

8 o2t hede rfeexrsided firamatErille pldt espriliigei8i s

presses the nmmin portion 20a of the sealing nmenber 20

agaimesin telte drs Wteandwe meddge8apwft tdre t hr ee- si ded

frame 3, and the tongue piece portion 20b against the

ai rti ght Plaacealg ngmesgkar el |1hafoor 011y rmafn portion

rollers 22a and 22b are nounted to _approximtely a

ver B0GalPTi ddIteT0R iFdie 6 BRHE iitatedd L R iy deynyrards

be separated _on both |.eft d right sides_such, that

Che TRGY] &S 254 e I35} 40872 PEITer 15| 10d e bt 1D £

10a,0f Si f : T
PR e I o Gl g o TR T e

r ol e arranged i I™-and

posishib%'%%nttqa%aﬂiﬁa@ aceft fromeacty qiher,: A dh&he hala

are 25 supported rotatably inthe rotating direction

of Hhersvertical shaft each via a support shaft 23.

Each of the rollers 22a and 22b is bright into 12

cont act wiHeh Halel rdddrey 7 adddd Heord iamn alila ofhtt el sidlel o

surface of the hanger rail 10 by the elastic force of
having substantially the same width as that of the hall
doors 2 on an upper end surface of each. A standup
wall 8a is formed unity with the upper frame 8 of the
three-sided frame 3. The plate spring 18 presses the
main portion 20a of the sealing member 20 against the
standup wall 8a of the three-sided frame 3, and the
tongue piece portion Z0b againét the airtight place 19
of each hall door 2.

Pair of rollers 22a and 22b are mounted to
approximately a vertical middle portion of the plate
spring 18 to be separated on both left and right sides
such that the rollers 2Za and 22b face a roller rolled
portion 10a of a side surface of the hanger rail 10.
The rollers 2Za and 22b are arranged in hi-and-low
positions to be displaced from each other, and they are
supported rotatably in the rotating direction of the

vertical shaft each via a support shaft 23.

Each of the rollers 22a and 22b is bright into
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the plate spring 18. Wth this stricture, as the hal

doors 2 nove in the right and left direction, each of

5 the rollers 22a and 22b rotates on the surface of

the roller rolled portion 10a. Recess step portions

24a and 24b are fornmed in the roller rolled portion

10a in the mddle of rolled paths of the rollers 22a

and 22b, respectively. Wen thé210 hall doors 2 are
closed, the rollers 22a and 22b drop in the recess

step portions 24a and 24b, respectively, by the

el asthcator getbf thkhe roplatre replieng pbtikh SHeuloth the side
noted that in FIG 3, the recess step portions 24a
ands2#bageecif| kthet hangdrt gabd 30 biye tdanelesgss force of
section 15 for conveni ence of show n The doorsill 4

i s pPevPdedehspripat aPl-y Wﬁt@héhlﬁoﬁ%éﬁﬁééﬁﬁhoﬁSoﬁh@h@all

gateway 1 to be flushed with t fl oor surface of the
eIe@ﬁPéP Ral"PV&ndRekf&ndédhi apﬁeleﬁl gt teFd o8t each of

Thethh §814FE5va872nE Eégn&atﬁﬁgéﬁgnﬂﬁé% £ P Ro8 Tofthe
t he 9ﬁ9%§'% lﬂegl ng+kLs ggggltudlnal direction. A

plura shoes are nounted to the |ower

-end portpg@eg %%%B gBrEE%n%abMad%Q&ﬁz%b 2 Qndd€n the

gui de shoes 28 Is Slidably fit in the guide 25 groove
27. yrps1therBahbadeersidnmve, igaehcohithe cguirdec19R@EBaths
28 slides along the guide groove 27. A plurality of

t hr ogghhbolkes127a, 2vhi ehdserwe tesgiesthaede.dughenlihe
and trashes, are forned at respective positions in the

m ddkéloflobhe Bottencdustdcetot thé lguisdéZgr aove 22P drop

in the recess step portions 24a and 24b, respectively,
by the elastic force of the plate spring 18. It should
be noted that in FIG. 3, the recess step portions 24a
and 24b are illustrated to be on the same cross section
for convenience of showing.

The doorsill 4 is provided horizontally in the
bottom portion of the gateway 1 to be flushed with the
floor surface of the elevator hall and extended in the
right and left direction, as shown in FIG. 1 and
FIGS. 4A and 4B. The guide groove 27 is formed in the
upper surface of the doersill 4 along its longitudinal
direction. A plurality of guide shoes 28 are mounted
to the lower end portion of each of the hall doocrs 2.
Each of the guide shoes 28 is slidably fit in the guide
groove 27. As the hall doors 2 move, each of the guide
shoes 28 slides along the guide groove 27. A plurality

~ of through holes 27a, which serve to discharge dusts
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spring

along its longitudinal direction. The sealing
nmechani sm 29 that serves to seal the 5 gap & between
each hall door 2 and the doorsill 4 is provided

bet ween each hall door 2 and doorsill 4. The sealing
mechani sm 29 will now be described. A plate spring 30
serving as an elastic nenber is nounted on a | ower
portion of an inner wall surfad& of each hall 10 door

2. The plate spring 30 has a bent portion 30a at
substantially the vertical m ddle section thereof,

and sard uppethesectaren fafrrtchke sspriawpdcs iexgbgid itdes in the
respective hall door 2. A sealing nenber 31 nade of an

el astiidel lieatody itdle spdit cas suutflsere icf ridunted de groove 27
hori zontally 15 on a |ower portion of the plate spring
30. afiarcsddls Agnatamsdmaz] adizgsitee®s up and down as

the bent portion 30a elastically deforns. The sealing
monber 31 HaS SUBRARIAIATY: The LARAT ISP & (7RA1 the

wi dth of_ _each hall door 2, .and it .js 2 lidably fidt .
W (AT SRt saaT Fana Yasie 2 Brih Chel oapsl b 4 15
The _seal.i r..31 . orte t |_at.

SR TR e HAHSE Y e oA 4. The

fr orgetaq%nrgem%qltajn;ﬂ%gh?'d wﬁq]Cj{ o PUVRIAS: 5. g | a%néolga{race

upper surfiace of oor si 4. The sealing 25 ne

31 ispplRced alerAiRRSidd @h A AtSidenfhdhea s elaMatd on
hall with respect to the guide groove 27 of the

doorsilldwed: phAtlhe od leer S nddar and 134nrd=edramteattiormhall

the respective end portions of the sealing nenber 31

viadoor 2. The plate spring 30 has a bent portion 30a
at substantially the vertical middle section thereof,
.and an upper section of the spring is fixed to the
respective hall door 2. A sealing member 31 made of an
elastic material such as rubber is mounted horizontally
on a lower portion of the plate spring 30. The sealing
member 31 displaces up and down as the bent portion 30a
elastically deforms.

The sealing member 31 has substantially the same
length as the width of each hall door 2, and it is
_slidébly fit with the rear surface of the respective
hall door 2. The sealing member 31 is supported by
the plate spring 30 such that the lower edge thereof
project from the respective hall door 2 downwards to
face the upper surface of the doorsill 4. The sealing
member 31 is placed at a position on a side of the

" elevator hall with respect to the guide groove 27 of

the doorsiil 4.
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support shafts 33, respectively. The rollers 34a and
34b are arranged to be displaced fromeach other in 5

a front and rear direction in an inner side of the

seal ing nenber 31, and they are supported rotatably
around the respective support shafts 33 provided

hori zontally. A part of the upper surface of the
doorsill 4 is 10 fornmed into &4roller rolled portion
4a on which the rollers 34a and 34b rotate. As shown
in FIGS. 5 and 6, recess step portions 35a and 35b

t hat cor Maspard liexst Bea mold erdd 3z amohr34ll are tfhoy ned
in a partial zone in the mddle of the roller rolled
por respesdsivehendt beriiabns1®idédes seadiad meabeirosdd via
state, the rollers 34a and 34b drop in the _respective
r ec688POTEP SPALLEoRS 358 SRAG LIS Lyby tThe &rddEird fdcend
of t plate spring 30. It should be noted that in

FI Gég%mfﬁn&fié,ngﬁ e SPebEs §1SPLF 6 LEoRs €854 atdessgn
are_illustrated to bﬁ.on he sanme _ 20Q cross.%Fctg?QFﬁ

f or 2c&hVBhi BREe T6F T HORERT Rext, 2Fha BFér ti6n © e
seal.i devi e le r or, r.di t

o ossa N vEEReRE b7, SRUEREY 420 BrRR R ARl Y
gat gwaYynd iPeShuk dew @S 5 %%%r%a%%a%Q%r332§f%ﬁfaed

cl osed, the rollers 22a and 22b of the sealing
mecharisehtZ1dg0p in the respective recess step
portions 24a and 24b of the hanger rail 10 as shown in
Is FIG 3Apalheopl ahe spiidig sL makes it R amdicd (301l an is
20a of the sealing nenber 20 provided at its | ower
edgécrmed into a reller rolled portion 4a cn which the

rollers 34a and 34b rotate. As shown in FIGS. 5 and 6,

recess step portions 35a and 35b that correspond to the
rollers 34a and 34b are formed in a partial zone in the
middle of the roller rolled portion 4a. When the hall
doors 2 are in a closed state, the rollers 34a and 34b
drop in the respective recess step portions 35a and 35b
by the elastic force of the plate spring 30. It should
be noted that in FIGS. 42 and 4B, the recess step
portions 35a and 35b are illustrated to be con the same
cross section for convenisnce of showing.

Next, the operation of the sealing device of the
elevator doors according to the present invention will
now be described.

When the gateway 1 is shut down as each hall door

2 is closed, the rcollers 22a and 22b of the sealing

-mechanism 17 drop in the respective recess step

portions 24a and 24b of the hanger rail 10 as shown in
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portion fit to the standup wall 8a of the upper frane

8 of the three-sided frane 3, and al so the tongue

piece 5 portion 20b fit to the airtight plate 19 of

the respective hall door 2. In this manner, the gap

G between the respective hall door 2 and the upper

frame 8 of the three-sided frane 3 is seal ed.

Further, as shown in FIG 4A, the rollers 34a and 10

34b of the sealing nmechanism 29 drop in the respective
recess step portions 35a and 35b forned in the roller

rol F&d.pdAti ofh4apl¥hes sprhiegsédl mageserber M@lin edrttion

to the upper surface of the doorsill 4 by the elastic

f or é8aoP Lt hheppaseéisgr Magoeg. 20nprkivé dgdnaér 1tshd gy =dge
15 & between the respective hall _door 2 and the :
dooPSFEEOn4tils §ealbg. SASNEEECFPbed 3abbve FNfhewPEte frame 8

hal | _doors are |, a_cl osed state, .the _gap Gl .

bt REoPREnEAr st lega raPe . Jubrosanl thE" fohape piece
frame_8.of hree-sided_f.rane, 20 and .t h (€7

bor RBER  Bhe 2P B pokr Foo thE AL aEns plas Bl 42 930 12,
are " hj t puct yr.e,. v si.N wh fir

e orBEBbEE vl hALIhEoR BUD Uhe en kB RRR T ShE, Ba)
thebéEQE@nfE9€1%@5?ébﬁgvghﬁa§ﬁaﬁborfQoghhh%h%|%ﬁ@%%rframe

hal . Therefore, it becones possible 25 to prevent the
shagt ofr eReSehyEBgsaged €hibnmveR. isCapseguently, the

devel opnent of the fire can be avoided and the

di f f usi oFuethelre ssDk@cta Atheld.| dar,s the callkes 34a and

prevented. The sealing nmenber 31 is provided between

t he34b of the sealing mechanism 29 drop in the respective
recess step portions 35a and 35b formed in the roller
rolled porticn 4a. Thus, the sealing member 31 is fit
to the upper surface of the doorsill 4 by the elastic
force of the plate spring 18. 1In this manner, the gap
G2 between the respective hall door 2 and the doorsill
4 is sealed.

As described above, when the hall doors 2 are in

a closed state, the gap Gl between the respective hall
door 2 and the upper frame 8 of the three-sided frame
3, and the gap G2 between the respective hall door 2
and the doorsill 4 are sealed. With this structure,
in case where a fire occurred in the building, it is
possible to inhibit the smcke from entering the shaft
from the élevator hall. Therefore, it becomes possible
to prevent the shaft from serving as a chimney.

Consequently, the development of the fire can be

avolded and the diffusion of the smoke fto other floors
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el evator hall and the guide groove 27 so as to shut
down between them Therefore, even if the through 5
hol es 27a are formed in the bottom surface of the
gui de groove 27 provided in the doorsill 4 to

-di scharge dusts and trashes, it is possible to

inhibit snoke in the elevator hall fromentering the
shaft. On the other hand, in alfornmal situation, after
10 the passenger cage arrives at an elevator hall, the
hall doors 2 are slide to the right and left direction
f r ometheecbasygrdeat.e, thus opening the gateway 1.
During this operation, as the hall doors 2 start to
nove, th&heolSeasinzpaeae 22 ofS W& d P hasTarkidn
15 17 leave fromthe respective recess step portion%
24ae18M@t24p heil 1t RES SPre FULGIY §F 950t i“dn SFO&S AP shut

h in FIG 3 t h || 22 d 2 th
ur RS BECVERE PORTer FOFd Grt FOR 104, it TReT

tat | | ti . -
of Thasor S 8225 M hon GHE FSRSI s Al CRR, quiae

sur facevaf othe 1olilel Kol ked RRan 1108t e RlAR dusts
spring 18, dué to the displacenment, is pressed tothe

si denwhereshike harger pbeslsogaled Adainsit the kel ast ithe
force of itself. There ore, the sealing 25 nenber 20

nouktedatort hellowebrered tedgecofthehehplfat.e spring 18
is left fromthe standup wall 8a of the upper frame 8
of the treehs adedthefr mnd3 amd a e raialt isghtualtsd qul atafter
19 of the respective hall door 2. Wiile maintaining

t he takovesgesgcirbedast atralvesclatornt igd efyagljor hall, the

hall doors 2 are slide to the right and left directicn
from the closed state, thus opening the gateway 1.
During this operation, as the hall doors 2 start to
move, the rollers 22a and 22b of the sealing mechanism
17 leave from the respective recess step portions 24a
and 24b of the roller rolled portion 10a. As shown in
FIG. 3B, the rollers 22a and 22b run on the surface of
the recller rolled portion 10a, and they rotate along
the rumbling portion 10a.

When each of the rollers 22a and 22b displaces to
run up on the surface of the roller rolled portion 10a,
the plate spring 18, due to the displacement, is
pressed to the side where the hanger is located against
the elastic force of itself. Therefore, the sealing
member 20 mounted to the lower end edge of the plate
spring 18 is left from the standup wall 8a of the upper

frame 8 of the three-sided frame 3 and the airtight
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doors 2 is noved in the direction that opens the
gateway 1. 5 Thus, while each of the hall doors 2 is
novi ng, the sealing nmenber 20 and the standup wall 8a
are maintained in a non-contact state. Therefore, the

“hall doors 2 can be opened snoothly, and further the

weari ng-out of the sealing nenber 20 can be prevented.

10 Further, while each of the Rall doors 2 is noving

in the direction that closes the gateway 1, the

sealing nenber 20 and the standup wall 8a are
contoilrueusly ofiraihet aigwectdinive nai-lcadact2 st attelie
Therefore, the hall doors 2 can be closed snoothly,

and maumttlemitrite the weaniengtemar idgfed et ageal igrrcmernbearhe hall
20 can be prevented. Wen the hall doors 2 reach
respeiveg dsogwvesosin itdies digsstutorddimt sy ey -
1, the rollers 22a and 22b drop in the recess step

por GF6F&®4d -and 24b, respectively, by the elastic

force of the plate spring 2 8. sequently,, the

ot o o it Dot AL Sl i T AN (i B
t he | ower__end edge,of e pl at Spri 18 i 0 t
ST e R PE P e SRS G LU

UPPGL, st ane & qf, the fhree sided aftrea”e_zehe?e!’f%ﬁnét“,e the

tongué pi ece portion 20b°1s brought 25 into tig

contaal Wddrd Be @i o dledt @mbdtHif,t ik fBMRIY the

the gap A between the respective hall door 2 and the
UppP & afiae i tofo it heret yeeg-isidednfyaame B dash e sealwthted.

The rollers 22a and 22b, which forma pair, are
Further, while each of the hall dcors 2 is moving in
the direction that closes the gateway 1, the sealing
member 20 and the standup wall Ba are continuously
maintained in a non-contact state. Therefore, the
hall doors 2 can be closed smoothly, and further the
wearing-out of the sealing member 20 can be prevented.
When the hall doors 2 reach respective close
positions to shut down the gateway 1, the rcllers 2Z2a
and 22b drop in the recess step portions 24a and Z24b,
respectively, by the elastic force of the plate spring
18. Consequently, the main portion 20a of the sealing
member 20 mounted on the lower end edge of the plate
spring 18 is brought into tight contact with the
standup wall 8a of the upper frame 8 of the three-sided
frame 3, and the tongue piece portion 20b is brought
into tight contact with the airtight plate 12. In this

manner, the gap Gl between the respective hall door 2

and the upper frame 8 of the three-sided frame 3 is
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provi ded separately on the respective left and right

ends of the plate spring 18. The rollers are arranged

5 such that they are displaced fromeach other in the

front and rear direction, which is the thickness

direction of the-hall doors 2. Wth this structure,

the rollers 22a and 22b of the hall door 2 appropri-

ately engage in or |leave fromtilde respecti ve recess

10 step portions 24a and 24b corresponding to these

rollers. Therefore, it is possible to prevent such an

errafedlat. the rollers engage in or |eave fromthe

ot her recess step portions 24b and 24a while the doors

are novi e I 10rethe 2ot erd Hetinl, wihierh therngat gyayr,l are

I's opened as the hall doors 2 nove in the left or

ri ghptradiicest isgpa fatehnt lve dhes et syreattel vet Hee fdedrichgright

mechanj sm 29 provi ded between the hall doors 2 and

t he sd6lsr i lthe pdreatseying tife f olMoWHdg e aphzanged

is, as.the 20 hall doors 2 start to nove, the rollers

34a S 345 SoftNavh @ Se Sk AECh &M € § rigimthe

the respective recess step portiaons 3 and .35b of

t he “agePe A FeTRE R stieny S o 3 S e i € he

surf: f. th r.Ql |l er .ol ti a I nst

el ascﬁ'ﬁ%cf%olrogle%gf t%f ?lhaellpldgt%%sg%ﬁ'i ngﬂ’a%l, tg%% {glicery‘}mre’
A8 -

rotate 9R1hhe Sunfkacey 283 HOWhd hA11GqdHB, 2%%
rollers 34a and 34b are running on the surface of the

rol |aQrelry0|e|n3ﬁglé0riH ot 1242 e serl imGymmee 3bddss
nmoved upwards integrally wth the rollers 34 and 34b,
and stther efoait@ dnls i23a and 24b corresponding to these
rollers. Therefore, it is possible to prevent such
an error that the rollers engage in or leave from the
other recess step portions 24b and 24a while the doors
are moving.
Cn the cther hand, when the gateway 1 is opened as
‘the hall doors 2 move in the left or right direction
from the closed state, the sealing mechanism 29
provided between the hall doors 2 and the doorsill 4
operates in the following manner. That is, as the
hall doors 2 start to move, the rollers 34a and 34b of
the sealing mechanism 22 leave from the respective
recess step portions 35a and 35b of the deoorsill 4.
The rollers 34a and 34b run up on the surface of the
- roller rolled portion 4a against the elastic force of
the plate spring 30, and they rotate on the surface.

As shown in FIG. 4B, when the rollers 34a and 34b

are running on the surface of the roller rolled portion
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separated fromthe upper surface of the doorsill 4.

-While maintaining this state, each of the hall doors 2

5 noves in the direction that opens the gateway 1. As
descri bed above, while the hall doors 2 are noving,

the sealing nmenber 31 and the doorsill 4 are

mai ntai ned in a non-contact state. Therefore, the

hall| doors 2 can be noved snootisly, and further the 10
weari ng-out of the sealing nmenber 31 can be prevent ed.
Further, while the hall doors 2 are noving in the

di r ect,i dmhet Eata ldlmes esenbdwer gHt evayndved heovseads nintegrally
menber 31 and the doorsill 4 are continuously

mai ntidinmeade nrcd Isors contaast Blat eandrhdreefadiaye tie il |
doors 2 can 15 be closed snoothly, and further the
wearsiapgree off noie thse iRy miif@cl3ricdhopedoorsili 4.
prevented. When the hall doors 2 reach respective

. pr 8detlSr Mt adregse pdslit it %o St Hovirrg Herll doors 2
gat ewa 1, the rallers 343 . and 34b dr in the recess

S IE I (TN HEE AP el D TS i rS T

porti on espectiv by .t.he stic fo fot

pl at e sp;&?gngder%%. %(,eoénsaggqé/u%edt I"i}?ﬂt%g%ea alc'Lnlg (gf%r%)%rz 3 fe

s rought dHu %e@l&{?{g ;}ﬁﬁrﬁb@e‘:} W d N8 MRRRL SUT L8, re

of the oorsill 4. s manner, the gap & between

t he 23 freskeet iive haldn denft Zand dthe dagfsiddork | Sthe

sealed. The rollers 34a and 34b, which forma pair,
ar e halno\dcded SepAMLR) \ndred Rendasnect il |mfdcrand the

right 20 ends of the sealing nmenber 31. The rollers

ar e weanriangech ts uch ttheats ddidyn camentiespl3Hc edhf rompmpackented.

Oth%&rther, while the hall doors 2 are moving in the
direction that closes the gateway 1, the sealing member
31 and the doorsill 4 are continucusly maintained in
a non-contact state. Therefore, the hall doors 2 can
be closed smoothly, and further the wearing-out of the
sealing member 31 can be prevented.

When the hall doors 2 reach respective

predetermined close positions to shut down the gateway
1, the rollers 34a and 34b drop in the recess step
portions 35a and 35b of the roller rclled portion 4a,
respectively, by the elastic force of the plate spring
30. Conseguently, the sealing member 31 is brought
into tight contact with the upper surface of the
doorsill.4. In this manner, the gap G2 between the
respective hall door 2 and the doorsill 4 is sealed.

The rollers 34a and 34b, which form a pair, are

provided separately on the respective left and right
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in the front and rear direction, which is the
thickness direction of the hall doors 2. Wth this

- structure, 5 the rollers 34a and 34b appropriately

engage in or |eave fromthe respective recess step
portions 35a and 35b corresponding to these rollers.
Therefore, it is possible to prevent such an error

that the rollers 34a and 34b gfAgage in or |eave from
the other recess step 10 portions 35b and 35a while

the hall doors 2 are noving. The sealing nmechanism 17
pr oehdedc@n thkee seppeng pembiean 3df. t Mo exidctrisvedwal |
door 2 can be housed in an enpty space inside the
hangerad@edWsuleht iheit sheycewee dispd Susicgifircof eawd other
door device is not 15 increased as a whol e, thereby
makiiRgthe possitbleact geapr easCtawni notdade lisn tee tdjigkness
of the door device. In_the neantinme, the sealing

nenﬁéF§C§éoanafsfh@fhaﬁﬂedgééﬁi@g mididnitdns £F R ure.

I h
Cheth Eeiﬁ,'re?r%c a?%ﬁﬁe%f%“%gﬁgé?rﬁatﬁe o SR her
upp% ?%% %%FtQ%s 5%|r%ce%% %g%ﬁ? gﬂg%ﬁ%s 35a and

a
el astid forces 0 ?e Spri

resﬁ%%tb%?& Eﬂfghk% %h%%%t% %& r@e S@%éf@lore, it is

ani sns can seal the gaps @ and

aCCFB%E@bXeWEbh%%%v%%%|%&c%oaﬁ|%%Ebra$ﬂéﬁlﬂﬂbtﬂailé¥% 34a
sealing nenbers 20 and 31, respectively, during the

i nskakbl aaboBnekgkhese orenbarns. fliart herd igtsler recess step
enbodi nent, a pair of rollers 34a and 21 34b are

pr ogpbdedcaspabat eny GFat e illef tthandarlilgltocersds aofe twering.
seal ing nenber 31. Here, it is also preferable

The sealing mechanism 17 provided con the upper
portion of the respective hall door 2 can be housed
in an empty space inside the hanger 13. With this
structure, the height of the door device is not
increased as a whole, thereby making it possible to
prevent an increase in the size of the door device.

In the meantime, the sealing members 20 and 31 of
the sealing mechanisms 17 and 29, respectively, are
brought into tight contact with-the side surface of the
hanger rail 10 and the upper surface of the doorsill 4
by means of the elastic forces of the plate springs 18
and 30, respectively. With this structure, the sealing
mechanisms 17 and 29 can seal the gaps Gl and G2
accurately without having to finely adjusting the
sealing members 20 and 31, respectively, during the

installation of these members.

In the first embodiment, a pair of rollers 34a and
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as the second enbodi nent that one roller 34 should be
provided at a mddle portion of the sealing nenber 31
5 as shown in FIG 7. As can be seen in FIG 7, it is

- possi-ble that the sealing nechanism 29 takes such a

structure that the sealing nenber 31 is brought into
contact with or separated fromthe upper surface of

the doorsill 4 as the roller 34lnoves in the vertica

10 direction. The third enbodinent is shown in FIG 8.
This enbodi nent provides a nodified version of the
seal3diy & reeghraniisiaddesippred aly sealthshel gfdp €@ld criggttedends
between the hall doors 2 and the upper frame 8 of the

t hr €& 15 ssisfad incamerPeThEl br dbked, 1t timta bipporgkerable
the hanger rail_ 10 includes a novable plate 40

nmouRtSed 1% FoR@ S FEPKHMFAT 130t THe FTXsPectivesirtd pe

d 2. . d, of the novabl | at 0, i '
SupBSAEAE L g Ao RN ot 1 O1F dhe FHomTmRer 31
hanger J3.8Y ;1 2Gean 5 gf exie 338415' 1S [ovRbl & plate
40 i§ &l ast|c§1ly urged in the T éction 't Ha

appreaches 4 hehanger <310y g AN A2 SarMidg as1an,

el astic nmenber. A sealing nenber 45 nade of an elastic

mat @Mt SUCh 12T D 415 AP W 0B @ | OWo L into
portion of the 25 novable plate 40. The sealing

menentdzt wiett endedparattel |fngi tiid nalpedi rectiare aff
the hanger rail 10. The sealing nenber 45 has a

hol fthw meior sadrlt o s4 Tdeanch 122 ra Idomgues piiecehportammical
45b extended downwards fromthe main portion 45a,

whi € r&cd ifasr.-med as an unity unit.

The third embodiment is shown in FIG. 8. This
embodiment provides a modified version of the sealing
mechanism designed to seal the gap Gl created between
the hall doors 2 and the upper frame 8 of the three-
sided frame 3. The bracket 11 that supports the hanger
rail 10 includes a movable plate 40 mounted to face the
hanger 13 of the respective hall door 2.

An upper end of the movable plate 40 is supported
swingingly in the direction away from the hanger 13 by
means of a pin 41, The movablé plate 40 is elastically
urged in the direction that approaches the hanger 13 by
a spring 42 serving as an elastic member,

A sealing member 45 made of an elastic material
such as rubber is mounted on a lower end portion of the
movable plate 40. The sealing member 45 is extended

in the longitudinal direction of the hanger rail 10.

The sealing member 45 has a hollow main portiocn 45a and
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The nain'portion 45a i s brought into contact wth the
airtight plate 19 provided on an upper end of the 5
respective hall door 2. The tongue piece portion 45b

- is brought into contact with an inner surface of the

standup wall 8a of the upper frane 8 of the

three-sided frame 3. Aroller rail 46 is nounted at
approximately a 10 vertical m @d e section of the
novable plate 40 to face the hanger 13. The roller

rail 46 is extended in the Ilongitudinal direction of

t he ahanrgeyue qiile ) pAtSicde 4 Burd:aoandidd tdwemol der Fadth the
46 serves as a roller rolled portion 46a. A

| ongiatiudioeadt ipay t4°@, 20miecofatchef qmid@rasl i oligy unit.
portion 46a is formed into a recess step portion 46b

as Shewmsim Flogtien Hia rig kerouwght sirfpumatad: & sildethe
surface of the hanger 13 to face the roller rolled

por Gildir 464, PIFHE ral IROUASS FusBorikie by Qipddid
shaft 48 tqo be 2Q rotatable ipn the rotatlng di rectjon

ar ot R W a1t rMEte i 9% Pﬁb‘ﬁ%% 45b
462 1S DLought Lo o GaNts atctw%th the gl ler ALDY, dhe,

el asti 10 Spri shoms

mher h daar ]9§§g_
FIG%@:[HE% g le%%ozjlftzltg{]es é%%L?ﬁfeﬁ?ﬂ Ier oth.[ ? sided
por td, Qm46a and the roller 47 in relation to each ‘
other. In this figure, the solid line 23 indicates the

openi ng o rJ10s Mg Hoperad i makddet drbximately a
doubl e-dashed line indicates the closed state.
vertical middle section of the movable plate 40 to face
the hanger 13. The roller rail 46 is extended in the
longitudinal direction of the hanger rail 10. A side
surface of the rolier rail 46 serves as a roller rolled
portion 46a. A longitudinal partial zone cf the roller
rolled porticn 46a is formed into a recess step portion
46b as shown in FIG. 9,
The roller 47 is mounted to a side surface of
the hanger 13 to face the roller rclled portion 46a.
The roller 47 1is Supporfed by a support shaft 48 to be
rotatable in the rotating direction around the vertical
shaft. The roller rolled porticon 46a is krought into
contact with the roller 47 by the elastic fcrce of the
spring 42.
FIG. 8 shows & state where the hall doors 2 are
being opened or closed. FIG. 9 shows the positions ofi

the roller rolled portion 46a and the roller 47 in

relation to each other. In this figure, the solid line
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As indicated by the solid line in FIG 9, the roller

47 is in contact with the roller rolled portion 46a, 5
and as the hall doors 2 noves to open or close, the
roller 47 rotates on the surface of the roller rolled
portion 46a. While the hall doors 2 are noving, the
sealing nenber 45 is nmaintained in a non-contact

state with 10 respect to the aBrtight plate 19 and
standup wall 8a. Wth this structure, the hall doors 2
can be opened or closed snoothly, and further the

weat hagcatiesofthehepesdalky g mamkdngdbpeamatden, and the
prevented. When the hall doors 2 nove al ong the hanger
rai khais #ouknd et-klesiededtinen inlddtcatless édiet lvd cgatdewwebate.
and reach the predeterm ned close position to shut
dowhst hadigatedapyothehecdliey dtige Hal IFIG-hé& r dlHeerrdier
drops in ,a recess step portion _46b forned in the

rol Fér 1BolPeOnpErti or thcx ey foid 881 &SI E S drodd oM t4fa
spring 42 20 indicated _by the chain doubl e-dashed

P et 281 Sheghat L GREngl §ioVERe HioPRGTe Og) S8 R0 1
pi vQ ar,qu the pin 41 towards the hanger .13. Th

o PRgeao ol B s R b I rEE < B S8 ERa 1y FLiea
por i .45a,.a0f the sealing nmenber 45 into tight
con%gg?léﬁtﬁ6gﬁe 25 airtight plate 19, and the tongue

pi ece pogHiiaR 45R haltiodcght Centach, Min) the standup

wall 8a. In this manner, the gap GL between. the
respesbeve4Balik 8@ontdidédand theouppenthcanetdtef wike

three-sided frame 3 is seal ed.
respect to the airtight plate 12 and standup wall 8a.
‘With this structure, the hall doors 2 can be opened or
closed smoothly, and further the wearing-out of the .
sealing member 45 can be prevented.
When the hall doors 2 move along the hanger rail
10 in the direction that closes the gateway and reach
the predetermined close position to shut down the
gateway of the elevator hall, the roller 47 drops in
a recess step portion 46b formed in the roller rolled
portion 46a by the elastic force of the spring 42 as
indicated by the chain double-dashed line in FIG. 9.
Accordingly, the movable plate 40 is pivoted
‘around the pin 41 towards the hanger 13. The spring
42, with its elastic fecrce, brings the main portion 45a
of the sealing member 45 into tight contact with the
airtight plate 19, and the tongue piece portion 45b
into tight contact with the standup wall 8a. In this

manner, the gap Gl between the respective hall door 2
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As described above, as the hall doors 2 are set in
the closed state, the gap GL provi ded between the 5
respective hall door 2 and the upper frane 8 is

sealed. Wth this structure, in case where a fire
occurred in the building, it is possible to inhibit
the snoke from entering the shaft fromthe el evator
hall. Therefore, it becones pagsible to prevent the
shaft fromserving 10 as a chi mey. Consequently, the
devel opment of the fire can be avoided and the

di f faugi ameofupdee: shmite t0 cfotdrer Hreor-ssiohdd b®rame 3 is
prevented. In the case where the hall doors 2 nove in

t he segdermi.ng direction fromthe closed state, as soon
as the 15 hall doors 2 start to nove, the roller 47
rel ati velAg rdafciippaha e acs diha Hekblderrs o |ere set
portion 46a_ fromthe recess step portion 46b. The

novahl ehf &lesAy §tetsredded 980 FlvArawidatk Retwaan dhe
away from.the _hanger 13 against the force of the

spritfg PES e RS 56 Hamnar SERS g Ty 45 3%@1ed.
separ-ated.f.rom.t irti.ght _plate 19 and..the standup, .
B g R ok bt sl <R

2 C%ﬁe”?%ﬁlbﬁngah%tQH%nE%%qu?%FEEPQJﬁHkEQQthe smaﬁ; from

non-contact state, an therefore they can be open

sMoehRleyi nlguihiefshatdte 2omeald RY=Qt: Qf HAe sealiditsore,
menber 45 can be prevented. Thus, a simlar effect to

t hati tobetheelsi bols sgmiedicieRt-evean ke cOkirimed &y e ving
second and third enbodi nents. 25 Each of the -
abowe- destiiinped .entodiseens tily, dihkceclese liopridie hal lthe
doors 2, which is of a biparting
fire can be avoided and the diffusion of the smoke to
other floors can be prevented.

In the case where the hall doors 2 move in the
opening direction from the closed state, as scon as the
hall doors 2 start to move, the rcller 47 relatively
runs up the surface of the roller rclled portion 46a
from the recess step portion 46b. The movable plate 40
is pressed to pivot in the direction away from the
hanger 13 against the force of the spring £42. In this
manner, the sealing member 45 is separated from the
airtight plate 19 and the standup wall 8a in & non-
contact state. Thus, the hall docors 2 can move in
the opening direction in the non-contact state, and
therefore they can be opened smoothly. Further, the
wearing-out of the sealing member 45 can be prevented.

Thus, a similar effect to that of the first embodiment

can be obtained by the second and third embodiments.
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type. Alternatively, it is possible to apply the

present invention to hall doors 2 of one side sliding
5 type as shown in FIG 10 as the fourth enbodi nent.

It should be noted that the doorway of the passenger
cage of an el evator has a cage door, a doorway frane

and a doorsill. The cage door is an elevator door and
it corresponds to a hail door 49 provided in the
passenger gateway of the elevator hall. The doorway

frame is a door adjacent nmenber to the cage door, and
it corre&pohdeft 6hehebtheedesicdedefdr @mpodimevitded si n

the passenger gateway of the elevator hall. The _
doo#sreFtsedpper tbet halbodeenepart Wbachf ishefcageipsrting
door and serves to guide the opening and cl osing
opel¥PPon BfCERB2HOBELYThéEet6r BOSEEDLLE &Pt 8PRAYI FBRY
possi bl e to,.provide, betwe the cage door and the_,
doo%s?e#ahﬁ}fealﬂésa Fﬂghﬁﬁhaﬂ%ﬁn annﬁnﬁ SiAf gtiding
str re_t hat , of e chanism | oyed in _.each, of
20 P efBodr i 47 RLCHeLEr Fhol Bnoubr CHoeBParRESts”
the preset snbQvANbLORocERCLAGR! LAY dewige,dass Aat

i ncrease the size of the door device, or ¥t “does not

reayhESchbhBe cagdbustneRt i BvLEPE-i Aatakl akhenqebrt he
sealing nenber. 25 Further, with the sealing device,

it asdpessbbl ertme epenaandoekose.t hendoergsnaebhl ¥s
and prevent the wearing-out of the sealing nenber. 26

| ndarst e lalraBppl dcabi éndiyi Thecoprespahdsnyenki baltadobe

applied not only to
provided in the passenger gateway of the elevator hall.
The doorway frame is a door adjacent member to the cage
door, and it corresponds to the three-sided frame
provided in the passenger gateway of the elevator hall.
The doorsill supports the bottom pertion of the cage
door and serves to guide the opening and closing
operation of the door. Therefore, it is alternatively
possible to provide, between the cage door and the
docrway frame, a sealing mechanism having a similar
structure to that of the mechanism employed in each of
Lhe embodiments.

As described above, according to the present
invention, the sealing device does not increase the
size of the door device, or it does not reguire fine
adjustment in the installation of the sealing member.
Further, with the sealing device, it is possible to

open and close the door smoothly, and prevent the

wearing-out of the sealing member.




t he sealing device of the elevator door, but also to

a slide-type door that requires air-tightness in 5 a
closed state. 27 CL Al MS 1. A sealing device for
an el evator, characterized by conprising: an el evator
door that noves between an opened 5 state and a

cl osed state; a door adjacent nenber provided around
the elevator door in such a wdy as to create a gap
between the el evator door and the door adjacent
menber; a sealing nenber provided on one of the

el evator 10 door ahddtbherdedrApgjlacebt liregber, which
can be brought into contact with the other nenber by
an el ast iT&ef presendf iavesitdsn camefzermprld egbalott mly to
gap by the _contact; and a sealing nenber noving
nechaRi SAPLARE ABVAEE AS tDs. elkeades idegrmeivdr alsoa to
non-contact state with respect to the other nenber
agaPn§Elgﬁét¥P§sij8rf bPeE SFIHE S SePaSTitd IRERESS Wi | e
the_el evatagr door is being opened or closed, and
briﬁgciﬁsegeglﬁﬁﬁ'nenber into the other menmber by the
elastic force of the elastic nenber while 20 the

el evator door is in a closed state. 2. The sealing
device for an elevator, according to claiml,
characterized in that: the sealing nenber noving
mechani sm conprises a roller and a roller rolled
portion el ongated in one
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25 direction on which the roller rotates, the roller
rolled portion including a recess step portion forned
in a partial zone thereof; 28 the sealing nenber
novi ng nmechani sm mai ntains the sealing nmenber in a
non-contact state by elastically bringing the roller
into contact with the roller rolled portion by the
elastic force of the elastic nmamber to 5 rotate
thereon, while the el evator door is being opened or
cl osed; and the sealing nenber noving nmechani sm seal s
the gap by bringing the sealimgrmenber into contact
with the other nmenber by the elastic force of the

el astic nenber skklbsng heviote efodrapsslevdater r ecess
step portion, while the elevator door is in a closed
st alcharactRid zesh N h g e Idr an el evat or

accordi ng to claim 2, characterized in that: the

rol ler arfd tHEEeaY Mp e T%ﬂ@ﬁﬁ&ﬁ@@ﬁ@@nﬂyﬁmﬁ
eIev% r doo he roller rolled portion is
pr ovi &lﬁ? Qﬂﬁﬁﬂ menber; the roller is

| ast || b N t t . wiit h |
CorTed ndt oﬁoéf% A0 BOACt, ALY téﬁfe&%i T
nengﬁ v 0%@%&‘ QP K 4 tQﬁ%ﬁ%% 2Q, @@etﬁg é%tetween

seal i ng nenb non-contact state

t he t@ll%orelé@ia%ernfdmgd Whid € ddie 5 BlaRNAtor e%%’ ' S

bei ng opened or closed; and the rolleér drops Int
recess staersa@grltdgormetngaerbrpﬂgfﬂdt@ spaldritg derhes élﬂé@ator

contact with the door

docr and the door adjacent member, which can be brought
into contact with the other member by an elastic force
of an elastic member, to seal the gap by the contact;
and

a sealing member moving mechanism that maintains
the sealing member in a non-contact state with respect
to the other member against the elastic force of the
elastic member while the elevator door is being cpened
or closed, and bring the sealing member into the other
member by the elastic force of the elastic member while
the elevator door is in a closed state.

2. The sealing device for an elevator, according
to claim 1, characterized in that:

the sealing member moving mechanism comprises
a roller and a rcller rolled portion elongated in one
direction on which the roller rotates, the roller

rolled portion including a recess step portion formed

in a partial zone thereof;
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25 adj acent nenber by the elastic force of the elastic
menber, thereby sealing the gap while the el evator

door is in a closed state. 29 4. The sealing device

for an elevator, according to claim?2, characterized

in that: the roller is provided in the el evator door

and the roller rolled portion and the sealing nenber

are 5 provided in the door adp&cent menber; the

roller is elastically brought into contact wth the
roller rolled portion by the elastic force of the

el asti ¢ réherealo nptraEredthereomy tiveriebyl stmaiant et ai mg the
the sealing nmenber in a non-contact state 10 with

r espeét ing fsgbslreviat ¢r NgeoICHRidE e te éxzatedrastdlomlly
I's being opened or closed; and the roller drops in th
rec@§§n§ftlél|§? ﬁ&et @r%lteé Igition § At e anlithy %ﬁé}l%qﬁ orolled
contac vatqQr _door by the elastic for

o ERE TR B M bar st £o ke oy e e T to

a closed state

' Mhl%%thge%%%$%t%r d 1le|%he elengngFﬁg %§(H%%qﬁzfpened

seali'ng vice tor an‘elfevator
chapactgpiszed ipqthat: the el evator door is a hal
door that opens or .20 closes a gateway of an

el evat or +hal |se%'1‘1n@%1e9r% H@dl@&e%dﬁm%rm 'sseaalls the gap

three-sided frane provided in the gateway; and
seabiyngraeghey seal scbhengamepbevi dedbebreart tv\fl&_h the

hal | door and an upper frame of the three-sided

other member by the elastic force of the elastic member
as the roller drops in the recess step portion, while
the elevator door is in a closed state.

3. The sealing device for an elevator, according
to claim 2, characterized in that:

the roller and the sealing member are provided in
the elevator door and the roller rolled portion is
provided in the door adjacent member;

the roller is elastically brought into contact
with the roliler rolled portion by the elastic force
of the elastic member to rotate thereon, thereby
maintaining the sealing member in a non-contact state
with respect to the door adjacent member while the
elevator deoor 1is being opened or closed; and

the roller drops in the recess step portion to
bring the sealing member into contact with the docor
adjacent member by the elastic force of the elastic

member, thereby sealing the gap while the elevator door

is in a closed state.




10

15

20

25

25 frame while the hall door is in a closed state. 6.
The sealing device for an elevator, according to

. claim1, characterized in that: 30 the el evator door

is a hall door that opens or closes a gateway of an

el evator hall and the door adjacent nenber is a

doorsill that supports a |ower end of the hall door

and guides its open and cl ose 28 operation; and the

seal i ng nenber seals the gap provi ded between the

hal | door and the doorsill while the hall door is in

a cl osedist affée Beafhiadsdavileg devi co fadrevatat evetarsding

according, 10 to claiml, characterized in that: the

el ef&t 6L34BoR /| §harasgerds6e imathepéns or cl oses a

door way 3% the&gassenger cage of an eIevator and the

door adj afént-OrefberSi #TRVdGWaY fHheme Ly Aetpar and

t he _door 5 the er seals the ga
pro&ggeam@éF ﬁl}Fﬁep8§ é0808%dgﬁg%tﬁ§ag “ﬁ%rpére

Loopg89Eadading Prbnach:Cased Rt Ll The Sea"ng
device for an elevator aim F cllaim 1,

CharaCteEhéegoH@eEhQE e&%s%ﬁ%th9V%Egﬁg%Qo intS AR

door that opens or closes a doorway of e passenger
cageRieh aneekevaker roamddt F@r@@@h a¢] @ﬁ@nta,l&%%‘%r floS @

doorsill that supports a |lower end of the cage door
andofutteseilbstiopeembad cbosetaper ahk@donandhereby
maintaining the seaiing member in & non-contact state
with respect to the elevator door while the elevator
door is being opened or closed; and
the recller drops in the recess step portion to
bring the sealing member into contact with the elevator
door by the elastic force of the elastic member,
thereby sealing the gap while the elevator door is in
a closed state.
5. The sealing device for an elevator, according
te claim 1, characterized in that:
| the elevator door is a hall door that opens or
closes a gateway of an elevator hall and the door
adjacent member is a three-sided frame provided in the
gateway; and
the sealing member seals the gap provided between
the hall door and an upper frame of the three-sided
frame while the hall door is in a closed state.

6. The sealing device for an elevator, according

to claim 1, characterized in that:
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25 the sealing nenber seals the gap provided between
t he cage door and the doorsill while the cage door is
in a closed state.

30

the elevator door is a hall door that opens or
closes a gateway of an elevator hall and the door
adjacent member is a doorsill that supports a lower
end of the hall door and guides its open and close

operation; and

the sealing member seals the gap provided between

the hall door and the doorsill while the hall door is

in a clocsed state.

7. The sealing device for an elevator, according

to claim 1, characterized in that:

the elevator doof is a cage door that opens or
closes a doorway of the passenger cage of an elevator
and the door adjacent member is a doorway frame

provided at the doorway; and

the sealing member seals the gap provided between

the cage door and the gateway while the cage door is in

a closed state.

8. The sealing device for an elevator, according

to claim 1, characterized in that:

the elevator door is a cage door that opens or
closes a doorway of the passenger cage of an elevator
and the door adjacent member is a doorsill that
supports a lower end of the cage door and guides its

open and close cperation; and

the sealing member seals the gap provided between

the cage door and the doorsill while the cage door is

in a closed state,




