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an elevator, which seals a gap between a doorway
menber provided in the gate of an el evator and a door
devi ce provi ded adjacent to thejdoorway nenber. 10
Background Art The gate of an elevator is provided
between an elevator hall in a building and an el evator
shaft. The doorway ngnher icsrset pi 7 tthe gate. A hal
door is installed adjacent to the doorway nenber. The
hal | 15 door opens when the cage, which noves up and

down in the shaft, arrives at an elevator hall, thus
enabl i ng passengersEALANGeDEYACEr FORf ELEFATA@8e. Then,
when the cage departs fromthe elevator hall, the

door closes. In general, the hall door of an el evator

I's opened 20 or closed by rolling hanger rollers

provided at an upper sefechaicrli fdedfor al ong a

hanger rail provided  at an upper _portion of the, ,
doorway nERSePressnGr daventdprnt kelr&PF #8of £§211ing device
snoot hl y open and cl ose, ap.is_created between the
haIIfHEOFnaﬁEega ﬁFeeWgﬁﬁgdgﬁgéﬁea2§a8?£?ﬁ3688oFmggorway
menber, . or a_doorsi.l L, case of ;a_fir ri LN

the BPPEngT  rhscSmo ekgﬁdgFgﬁigfggé TV 50 nat podoor

can gniarc! he W0:2005400288¢ RGTHIE20041010372ber .

Background Art

The gate of an elevator is provided between
an elevator hall in a building and an elevator shaft.
The doorway member is set in the gate. A hall door is
installed adjacent to the doorway member. The hall
door obens when the cage, which moves up and down in
the shaft, arrives at an elevator hall, thus enabling
passengers to get on or off the cage. Then, when the
cage departs from the elevator hall, the door closes.

In general, the hall door of an elevator is opened
or closed by rolling hanger rollers provided at an
upper section of the door along a hanger rail provided
at an upper portion of the doorway member. In order
for the hall door to smoothly open and close, a gap is
created between the hall door and a three-sided frame
of the doorway member, or a doorsill.

In case of a fire occurring in the building,

the smoke and toxic gas due to the fire can enter the



2 shaft of the elevator through the gap in the hal
door. As a result, the snoke may spread to sone ot her

wo b@wsneIsss hr ough the gap of the hall door of tPEBEP2004/010372
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floors, thus exposing the residents to danger. 5 In
order to avoid such situations, sone elevators are
equi pped with a sealing nmechanisminstalled for the
hal | door, or a snoke shutting facilities such as a
shutter, door and screen installed near the hal

doorshE@ﬁEMﬁrth@hémeﬁéﬁbrsﬁﬁk§u§ﬁuﬁhénﬁaﬁa§h|fhé?ﬁaﬂﬂ door.
that include a shutter are provided, the production

cost agSanakdtak| ythacsragedmaFusbhesd tbessheragker floors
space and gui de nmechani snms that are provided

af t ethavdgh detegbpr afethhehappedoancefothebe floors, thus
el evator. As a nethod of prohibiting the deterioration

of 1Bxpheiapptheraneeidehesetpsdangedel y popul ar

technique, in which a sealing nechanismis set in_the
hal | door Iuelderhip eNeigagupbt wééHathenfal FOBGoPlgHatOrs
the doorway  nenber is shut_while the door  is cgfs d.

Ther 8'RafeV1BBEA HiklnBer 8t 1REcRAFHABESHr 6PBER Eg for

t he al i ng.2Q nmechani sm cor di 1 h L

tech%gﬁuégglagPﬁﬁbePrl%r5?8 %ghg?lagag?gifﬁﬁﬁﬁgrngh as
ted th [ nt .

Gop By SPREceBr gPPLC HBHE G REEn i DEI TSR a8 o PRy %1

t he an wa e e [ d ot

o aosk o Hon g e 1K nURCE LS SHARE KR g ERRgIgaC 1 Rees

door stap ROLhiER zaBduatkeanrsi gecendeRor thanpebatibeion

door can be pressed by bringing the door into contact

W thcbhe seahatembeny increased. Further, the storage
space and guide mechanisms that are provided afterwards
deteriorate the appearance of the elevator.

As a method of prohibiting the deterioration of
the appearance, there is a widely popular technique, in
which a sealing mechanism is set in the hall door such
that the gap between the hall door and the doorway
member is shut while the door is closed. There have
been a number of techniques proposed as the sealing
mechanism. According to these techniques, a rubber
or some other elastic member is mounted on the
circumference of the door to seal the gap by the
elastic member as it is pressed between the door and
doorway when the door is closed. Of the members to be
sealed, provided around the door, a doorstop portion

and a rear side end portion of the door can be pressed

by bringing the door into contact with the seal member
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door is closed. Therefore, in connection with these

wOoreebeess4 t he gaps can be sealed with a rel atP@EIB2004/010372
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simpl e seal ing nechani smthat uses a rubber, a netal
plate, etc. 5 On the other hand, in the upper section
of the door and the doorsill pagrtion, such sea
menber, if a rubber or a thin netal plate is sinply
nmounted, entails the follow ng problem That is, the

seal jARb@e ARG thie Jdeer igr e lbReeont agk rwirbheeagh
other at all times 10 and they slide on agai nst each

ot herconltest tdpeniwighorche@logichb etdde dber gapthernaf Beesealed
t he seal nenber wears out or loses stiffness to

det emiidihatee rietlsatdvekey shuptliengeapjenbomeaheeiskuthher pses
as the slide resistance is increased, the door can no

| onger yé@bsyened netadl pdedel5esepot hly or the noise
created when the door slides may be increased. Jpn.

Pat. Appl 1 KbeAICthgsl inead ods Nbs Upregasggtigadof the
7-76477 each disclose a_nechanismfor shutting the ,
gap i FhEGpper §8etsdn loPotld CBooruchn SRR cRelRer, 1f a
seal nenber i§ br ou into, contact wi.th the

2 h mb ,
on t FEPERNGE & GG teite BAGSE s SHBEN YoPGUBASay entails
hi ' e i i nclined_and
t 'Sth:g%%ﬁqlto?@hg;g%o%ﬁ% ) ‘fﬁ%%% ::l% és bl E%?%i”%%em%gr and

mount e er section o oor.

nmechais mdos- ag%ﬁh%n%@nkgcknaﬁQEFe%%ﬁ_%%ﬁ%r”ﬁqbgglaQQmes
C ot her

the other 25 menber fromcontacting with ea
Whi | & RP&NaRY sQfi deClodsSizl@ ihke daeh okhekhiscRBBRRhing or

t he door can be
closing the door. . Therefore, the seal member wears out
or loses stiffness to deteriorate its smoke shutting
performance. Further, as the slide resistance is
increased, the door can no longer be opened or closed
smoothly or the noise created when the door slides may
be increased.

Jpn. Pat. Appln. KOKAI Publications Nos. 6-234488
and 7-76477 each disclose a mechanism for shutting the
gap in the upper section of the door, in which the seal
member is brought into contact with the member on the
other side when the door has been closed. In this
mechanism, the seal member is set inclined and mounted
on the upper section of the door. This mechanism is
designed to inhibit the seal member and the other
member from contacting with each other while opening or

closing the door. 1In this manner, the door can be

opened or closed smoothly and at the same time, the



opened or closed snoothly and at the sanme tinme, the WO
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been proposed a technique in which the seal nenber

does not slide at all tines but it is nmade abut

agai nst the other nenber 5 by an actuator only when a
fire occurs, for exanple, in Jpn. Pat. Appln. KOKAI
Publ i cati on No. 2003-34481. According to this

docurirtagd he afer ackilngehdiece i6f paievenheetr.omagnet is
released in reply to an output nmade by a snoke

sensor, arkparte fyam s aremegr thse reudized bEENO wrogictsied

a spring to shut the gap. Further, Jpn. Pat. Appln.

KOKAl2 Pigghindatieorin Movich- Z4208@adi sehbses dactecbii gléde at
that provides a snoke shutting nmechani smthat bends

i n adldbyrimeshutkdt deniedea agRdngsoitheThither member
mechani smis designed _to 15 interrupt the snoke by

maki MY e FdMatero o8 |Yawﬁnmah firekecryrsy Wotth SERM®Le,

d
{er ebr Bt hd Sbcal RARe R Fo T BVE Moo gP : PORGTEA1e.
h h f
IR o 3“%% A BB c i eod 8061 254588 car oF
7- 70407 e 03@9%0 31 3503584 Nl epalnSLALLALHRBu made

in the tion, inclinin

menbeyy aJQﬁkﬁ&P%%msb& '%n@!%%bcﬁkb %ﬁu%ah%%b%QtlstBﬁshed
reforn1of addi ng the snoke shutting nechanismto an

al reafyt Wwisthald egrdeer tehishetr ehal giapg t he
measur enent s
Further, Jpn. Pat. Appln. KOKAI Publication
No. 7-247086 discloses a technique that provides a
smoke shutting mechanism that bends in a labyrinth-like
manner around the door. This mechanism is designed to
interrupt the smoke by making the gap into a labyrinth-
like form. With this mechanism, there is not sliding
portion, and therefore the seal member is never worn
out.
However, the invention having the configurations
disclosed in Jpn. Pat. Appln. KOKAI Publication
No. 6-234488 or 7-76477 requires an extra space in the
installation in the height direction, for inclining the
. seal member. Therefore, it is difficult to carry out
the reform of adding the smoke shutting mechanism to an
already installed door while retaining the measurements
of the already installed door and its guide mechanism.

Further, since the seal member is set inclined, it is



of the already installed door and its gui de nechani sm
Further, since the seal nenber is set inclined, it is
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appropriately adjust the pressing force and contact
area both of the seal nenbers provided for the
doorstop of the door and the incined seal nenber. As
aresult, it takes a lot of time and | abor 5 to adjust
the seal nenber. Further, with these inventions, the

i ncl ignediseak wenbebroprphessgdadgndt thergkessiag force
conponent of force is created in the direction in

whi chntdheodtarti srepebedh by mBansecel thbeRbereapkbveded for
force of the seal nmenber. Consequently, it 10 requires

a | athe tioocetbp offoseet Heodoendandemannfanad theldoember.
closed. As a result, the driving nmechanism and the
mechani smAfsor glessility tike tdder ar éoitnofesdog iend dpber

The mechani sm disclosed in Jpn. Pat. Appln. KOKAl 15

Publ it®atidgisio theoesadsngmbesqui Festaerar éthphbestor
installing.the actuator. Further, this nmechani sm
reunP@?P%FSPSexéﬁﬁlé?célBSHt§8P1d8§PPSrf6F Br6e&ssy ngnd
outp;@ si%nals fromthe snoke _sensor, a mﬁ&igg.fo%hthe
act a6 SAR4 ©a o EOBREFY e ShafiPE et H5t CF§2G§8d 1 M26 0
recover. _t ani a r al i chanj h
beendoggFgﬁggegge%?%%g %%%epgggiﬁ%rg?ggﬁngEgrh%ghstﬁg the

S”Dk%e%%%ﬁgr’f?%%ﬁhg%n%%e %Q%ldﬁéhﬁgrbec@Hﬁ%equengé , it

conplicate mechani sm di scl osed in Jpn

Appl Bequires a large force to close the door .and maintain
the door closed. As a result, the driving mechanism
and the mechanism for closing the door are increased in
size.

The mechanism disclosed in Jpn. Pat. Appln. KOKAI
Publication No. 2003-34481 requires a large space for
installing the actuator. Further, this mechanism
requires, for example, a control device for processing
output signals from the smoke sensor, a wiring for
the actuator and a recovery mechanism that is used
to recover the mechanism after the sealing mechanism
has been operated due to a power failure, an error by
the smoke sensor, etc. Hence, the device becomes
complicated.

In the mechanism disclosed in Jpn. Pat. Appln.
KOKAI Publication No. 7-247086, the gap must be
sufficiently narrow in order for the smoke shutting

function to work appropriately. To maintain the narrow



25 KOKAI Publication No. 7-247086, the gap nust be
sufficiently narrowin order for the snoke shutting
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WO 2005/ 009884 PCT/JP2004/ 010372 6 gap,

hi gh-preci sion parts are required. This nmechanism if
install ed not precisely, creates noise when nenbers
slide on each other, and therefore it is very
difficult to adjust the set positions of the 5 nenbers

whenghpst ak brdprBsshe6upereé dAvenpthanreAccordiag to
the present invention, there is provided a highly

durahEEhaﬁabmng1@eyns6aﬁmédanotepeyai9é1§90tréaaés|ﬁoise
free of possibilities of wear-out 10 of the sea
menbsheandeabheexcedsdeeohir egthonbhefporeed thhirefore it is
requires a snmall installation space, easi

adj ugergntidfdcndtuiei agiopér Bheoncbrrastbners| of the
device, and does not create an excessive reactive

f or cBeBPerpargennanssasdiedti di ng when cl osing t he

door. 15 An enbodi nent of t he seal i_ng devi ce accordi ng
to the present i nventiGFCsEFGdes & 88F%89'nenber a

Sgg{ing ﬁ%&ﬁﬁn$ﬁet&sog%égeﬁgﬁ38§g% lBPOV|g85e f-Br
aa abga? 88, B hng 1 PER a8 pen B UL G e Shor 2,

Wthe&%%a%gt_» heoﬁh%hgeowaxrasn@@rpo'sfggbme%g genheLr-out
is set horizontally and provided to be novable in a
Vertb%akh@|%gﬁﬁ|ﬂ@m5@& the daoewe¥ssThe mevablenal force,
which requires a small installation space, easily
adjustment and no wiring operation or a control device,
and does not create an excessive reactive force or
large noise of sliding when closing the door.
An embodiment of the sealing device according
to the present invention includes a doorway member,
a door, a movable member, a push down mechanism and
a sealing mechanism. The doorway member is provided
for a gate of an elevator. The door is provided
adjacent to the doorway, and it is opened and closed
with respect to the doorway member. The movable member
is set horizontally and provided to be movable in
a vertical direction for the doorway. The movable
member is elastically urged upwards by urging means.
The push-down mechanism pushes down the movable member

downwards against the force of the urging means

immediately before the door is closed after the door



menber is elastically urged upwards by urging neans.
25 The push-down nechani sm pushes down the novabl e
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i medi ately before the door is closed after the door
WD 2005/ 009884 PCT/ JP2004/ 010372 7 noves in the
direction in which the door is glosed. The sealing
mechanismis maintained in a non-contact state with
respect to the door when the door is noving, and

seal fot’be gapthet weeacthendonrwanght hee deebaysSclosed.
menber as it is brought into contact with the upper

sect rhe etalhagdmechbhyithei speaahtabnefl ihea mabtentact
menber when it is pushed down by the push down

mechahbsm wihht hespeasefot heesdabinghaechhai dopor is moving,
includes a 10 belt-1like seal nenber nmade of an elastic
menbernd whRéR the gap hekwWgent Bheydpart Arddbbewdgorway
menber. The seal  nenber is stretched while the door

i s openbenhad thelsnbyaBretnefiber CPELAGEhEH RO REY

t he push-do chanj s t he seal .nenber, bends it
Dt st AR S e RN R b5 bRenar e rat ARt Penthe govan e
contact, with,the er sect.ign of. the door this
mannBEIoERGVRER 1 hor ReBHERRE B4R REdTPReSHSR: Hal™
”e”bﬁrchﬁnﬁg t. Alternatlvely, the sealing nechanlsm
i ncl udes a elt-1i ke seal nmenber nade of an elastic

menber, W&h?%hl%ocb%ese%h@ogbé@ahalhﬁchan&eﬁ gﬁenw@xs a
menber. When the novabl e menber i s pushed downwards by

the push-dews sEBChABNBBY hhEeSeal afeBheEtbendsmber, which
bring itself into
is set horizontally in the doorway member. The seal
member is stretched while the door is open. When the
movable member is pushed downwards by the push-down
mechanism, the seal member bends its vertical mid
portion to bring the portion into contact with the
upper section of the door. In this manner, the gap
between the door and the doorway member is shut.
Alternatively, the sealing mechanism includes a
belt-like seal member made of an elastic member, which
is set horizontally in the doorway member. When the
movable member is pushed downwards by the push-down
mechanism, the seal member bends to bring itself into
contact with the upper section of the door. Thus, the
gap between the door and the doorway member is shut.
Alternatively, the sealing mechanism includes a

belt-like seal member made of an elastic member, which

is set horizontally on the movable member. When the



contact with the upper section of the door. Thus, the
gap between the door and the doorway nenber is shut.

wWQ2008l0msnat i vel y, the sealing nmechani smincl UBEBIRR004/010372
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belt-1ike seal nmenber nmade of an el astic nmenber, which
Is set horizontally on the novabl e nenber. When the WO
2005/ 009884 PCT/ JP2004/ 010372 & novabl e nenber is

pushed downwar ds by the push-down nechanism the seal
menber is brought into contact wwth the upper section

of thewiealk aRehHe id0oHWAK TRk ke s Qgi 48e push-down
0

t her ebet ween. Thus, the gap between the or 5 and the

door way-haeiker, itheShhl hemdeet her eshodinento tbatact with
push-down nmechani sm includes a cam nenber and a push

menbdahe Tivpectcamedtaminern fi $her avodedntiothei therwagemefiber to
t he doorway nenber and door, and the push nenber is
pr ovitdedigfeorthietrebt@ weeher . Thmseditatelbprbbktweenh&éhdodpor
is closed, the cam nenber and the push nenber engage
Wi t h a@gk frhet eorigy pesiverheé smeball-e menber downwar ds.
The seal nenber of the sealing nmechanismis nade _of
one of a rdbFE KEIFdetrtmp s PUsShrgiower meghanism
sheet,, cglu:"lmlike resin material ag\d athin e, al
pl at B BeSEM PERGRTof By AWPHGE BFBPeT - sThe cam
perspective .front vie f a door  devic %a
el evator e\é:atl_es &?& &e\r%{g%tog teﬁg?l ir S eZﬁ%e Sdﬁr?%ﬁwaéff member
t he %%%Sgﬁtof,”‘é%'&t Lo wheR Yiawed G038 o8ke¥alotn,
shaft side;
other. Immediately before the door is closed, the cam
member and the push member engage with each other to
push the movable member downwards.

The seal member of the sealing mechanism is made
of one of a rubber sheet, a noncombustible rubber
sheet, a film-like resin material and a thin metal
plate.

Brief Description of Drawings

FIG. 1 1is a perspective front view of a door
device of an elevator gate according to the first
embodiment of the present invention when viewed from
an elevator shaft side;

FIG. 2 is an enlarged view of a part of the door
device shown in FIG. 1;

FIG. 3 is a further enlarged view of the part of
the door device shown in FIG. 1;

FIG. 4 is a cross sectional diagram taken along

the line L-L indicated in FIG. 3;



FIG 2 is an enlarged view of a part of the door
device shown in FIG 1; FIG 3 is a further enl arged

wo e@d/oafsss he part of 25 the door devi ce shownPCTIIR0G/010372
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1; FIG 4 is a cross sectional diagramtaken al ong
the line L-L indicated in FIG 3; WO 2005/ 009884

PCT/ JP2004/ 010372 9 FIG 5 is @ cross sectiona

di agram taken along the line MMindicated in FIG 3;
FIG 6 is a cross sectional diagramtaken along the

line NN ipfidi cat ed bEncEbSs 3ecPibh&l dibh§ramCtOBén along
sectional diagramillustrating the door device shown

in Fiee liwkilemt heqdestedisinpenc. 5} G 8 is a

perspective front view of a door device of an el evator

gat e accordicng 6t ast hecseeendecebodiinBnbgoémt heken along
present invention when viewed from 10 the el evator

shaf thsi denpeFNEN 9nidscatedoss E&Gti dnal view of a part

of the door device shown in FIG 8, FIG 10 is_a

cross sectilgnall visew @foéﬁoﬁﬁéﬁlﬁaﬁﬂ dppgrpB dbopstrating
device shown in FIG 8; 15 FIG 11 is a.cros

sect tBRaFoPredeytC8t FRPWANSRNELG- p%rwhbietF%ed@%?r is open;

device showmn in FIG 8; FIG 12 i ross sectio
vi ew of st gn&Fh@rpeﬁﬁpﬁcgﬁthgraa r V&V @ gﬁﬂr

TS O et St iy e
of t%ﬁbodlment of the present invention when viewed from
the elevator shaft side;
FIG. 9 is a cross sectional view of a part of the
door device shown in FIG. 8;
FIG. 10 is a cross sectional view of another part
of the door device shown in FIG. 8;
FIG. 11 is a cross sectional view of still another
part of the door device shown in FIG. 8;
FIG. 12 is a cross sectional view of still another
part of the door device shown in FIG. 8;
FIG. 13 is a cross sectional view of a part of
a door device according to the third embodiment of the
present invention;
FIG. 14 is a cross sectional view of another part
of the door device shown in FIG. 13;
FIG. 15 is a cross sectional view of another part
of the door device according to the fourth embodiment
of the present invention; and

FIG. 16 is a cross sectional view of another part



present invention; FIG 14 is a cross sectional view
of another part of the door device shown in FIG 13;

WO-R@B5/009884 s a cross sectional view of another PaEr/aP20Q4010372
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of the door device according to the fourth enbodi nent
of the present invention; and FIG 16 is a cross
sectional view of another part 1\30 2005/ 009884

PCT/ JP2004/ 010372 10 of the door device shown in FIG
15. Best Mde for Carrying Qut the Invention The

firsgreppodigpptyofi thesps@sent Fryention will now be
described with reference to FIGS. 1 to 10. 5 As shown

in FIG 1, sgat ede amvreleuatoneams itses Iaveraion
body 1 serving as a doorway nenber to surround an

openi ng ponéi onr2toémandehernat of shafpreméht Mmhamgeon
rail 3 is installed in an upper section of the frane
bodywili nnaw hoei destalbed recth onefatercpate BiGhall to 10.
doors 6a and 6b are suspended fromthe hanger rail 3

by n@anshefnhingBiGroll e sgdbe @hdambebeee FanhgersPheses
and 5b. The hall doors 6a and 6b_ nove synnetrical“¥

to | af Erang Prevtl aP SRy EHed haRhgePOrYay |ebeE ¢ surround

order to prevent the ha ger rollers 4a aqg fb f%gm
cog1ﬁ% gPFI{REe Par }O?oth? f?%ee %$35?¥ TRt erédra

an are arranged on e L Si o

rail SFaﬁﬁartﬁ%%ga?elFo%%?%%?ygﬁnﬁ%tg% %%égﬁegﬁgﬁg%?SOf
5a agﬂes?raﬁ85888§'yekﬂ'a horizontal direction.

A pair of hall doors 6a and 6b are suspended
from the hanger rail 3 by means of hanger rollers 4a
and 4b and hangers 5a and 5b. The hall doors 6a and 6b
move symmetrically to left and right along the hanger
rail 3.

In order to prevent the hanger rollers 4a and 4b
from coming off the rail, lower side support rollers 7a
and 7b are arranged on the lower side of the hanger
rail 3, and they are rotatably mounted on the hangers
5a and 5b, respectively.

The lower portions of the hall doors 6a.and 6b are
guided along a doorsill 9 provided to be substantially
flush with the floor of the hall, by means of guide
shoes 8a and 8b. Of the surrounding portions of the
hall doors 6a and 6b, doorstop portions 20a and 20b,
door rear end portions 2la and 21b and doorsill
portions 22a and 22b are each provided a built-in

sealing mechanism that constitutes sealing means.



20 The | ower portions of the hall doors 6a and 6b are
gui ded along a doorsill 9 provided to be substantially

wo baesioosss h the fl oor of the hall, by neans of PQUuiRe04/010372
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shoes 8a and 8b. O the surrounding portions of the
hal | doors 6a and 6b, doorstop portions 20a and 20b,
25 door rear end portions 2la amd 21b and doorsi |
portions 22a and 22b are each provided a built-in
seal i ng nechani smthat constitutes sealing neans. WO

2005/OQ9SﬁéxEQT&ﬂBZQQé&@iﬁSﬁach&ﬂiéﬁgtprbb@dééakbﬁgthe
mechani snms provided for t upper sections of the

hal | ugperss6ataps6brwiheé nawl béoodesesi bed 6 wWelaihsw be
with reference to FIGS. 2 to 5. FIG 2 is a diagram
showdagcanbed| angedtuitw withheebeuppee secFiGhs dfto 5.
the hall doors 6a and 6b showmn in FIG 1. FIG 3 is a

di agFaf shohkng difarehesheringged endenged vhew of the
section Aindicated in FIG 2. FIGS. 4 to 6 are cross

sect PBRAF ¢petdoraker Ahenfathedpphesda-and ﬁbm@%ﬁ@n in
N-N, respectively, in FIG 3. In FIGS, 4 to_6, f
hal | L&+ bcat B4Con3t ke FlﬂﬁFgﬁé%dsg?ﬂén%fatﬁ%r?hﬁﬁr%n arged

dth | haf t | te th
oty ﬁgwg gl ke ﬁné?@gﬁcg 1G4 Qoor FIGS. 4 to

nender 140 SEEXLTG 2T SO0 g Lot BYRCTRRF

face tﬁe ha € Uupper si

doorgrﬁaaﬁ d 61% régggég%e@ad@ﬁ #ol 5300nﬁﬁckfést04 to 6,

t he ed portion 10c is forned at a
Iowﬁ&h@dasl@flstm@caeea beadre 0gh8nHahll E$qbobdegne

into an L shape
figure, and the elevator shaft side is located on the
left-hand side.

As shown in FIGS. 2 to 4, a door header 10 serving
as a doorway member is provided to face the hall
side for the upper sides of the hall doors 6a and 6b.
The door header 10 is connected to the frame body 1.

A folded portion 10c is formed at a lower edge of
the door header 10, and it is folded into an L shape
towards the shaft side to face the upper sections
of the hall doors 6a and 6b. A header case 1l is
connected to the frame body 1 and provided in an inner
side of the door header 10. The hanger rail 3 is
mounted on the header case 11. The lower end portion
of the header case 11 reaches near the folded portion
10c at the lower end portion of the door header 10.

A belt-like fluorine-based rubber sheet 30 serving

as a seal member is provided horizontally along the



towards the shaft side to face the upper sections 20
of the hall doors 6a and 6b. A header case 11 is
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side of the door header 10. The hanger rail 3 is
nmount ed on the header case 11. The | ower end portion
of the header case 11 reaches near the fol ded portion
25 10c at the | ower end portion of the door header 10.
A belt-1like fluorine-based rubber sheet 30 serving as

a Seﬁ&ngﬁﬂ@§{n£§ QL PVEEEsh hof | ont bl Yedl O ide MR across
2005/ 009884 PCT/ JP2004/ 010372 12 | ongitudi na

di r et i REeRf thbel dobdesn@ossiotod Osf achi@siseadet veese 11 and
the |l ower end portion of the header case 11 and the

f ol dede poolded Adctdbnt hec dobrtiheadiesr Ideadet oer Znkbwer
portion of the rubber sheet 30 is pinched between 5 a

| oneentiopdetriphat€ Bieandblhére shteed3Poisipindged between
thus fixing it to the folded portion 10c. An upper

end poteven boldpe plbber3kheed Bei 5o piek heer beehekic,

t wo ugper ho[der.glates 32 _serving as. novabl e nenbers.
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rubber"sheet 30 is inserted to be slidable in
an inner side of the lower end portion of the header
case 11. As shown in FIG. 2, the back support plate
33 and front support plate 34 are mounted in such
a manner that they are displaced with each other in
the longitudinal direction in a longitudinal mid zone
of the header case 11. The upper end portion of
the rubber sheet 30 is inserted to be slidable in
a vertical direction together with the upper holder
plate 32 between the back support plate 33 and front
support plate 34.

Torsion springs 35 serving as the urging means are
attached between end portions of the upper holder plate
32 and lower holder plate 31 on both sides. The upper
holder plate 32 is elastically urged upwards by the
torsion springs 35. Cam plates 36 serving as the cam
members are symmetrically attached to sections near

the end portions of the upper holder plate 32 on both



a vertical direction together with the upper hol der
pl ate 32 between the back support plate 33 and front
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urging neans are attached between end portions of the
upper hol der plate 32 and |ower hol der plate 31 on
both sides. The upper holder plmate 32 is elastically
urged upwards by the 25 torsion springs 35. Cam pl ates
36 serving as the cam nenbers are symmetrically

attaghgdsto gt i9Nscpeas7 ther e08r-POrLs opss®fndfi®ers and
upper hol der plate 32 on both WO 2005/ 009884

PCT/ 52004/8483¥2 +tA38 shMeslatam 86) | eespddtihaly seive
as push nenbers and correspond to the cam pl ates 36,

respectiavebyy aee tootatabhygsetS5isoanrdiesShanfeth&ashahd door
5b of the hall door 6a and 6b. 5 An upper edge of

eachéef ahfie6bam plates 36 is fornmed into a cam

portion 36a that has an uneven [ The camroller

37 cones Ant orpent aéoewpthephrd O@aﬁgﬁoﬁﬂmoﬁlQBﬁsjé§tlS
before the hall doors 6a and 6b are closed, and it
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camroll ers "are | ocat ed romthe respective
cam portion 36a from the low section. Thus, the rubber

sheet 30 is pushed downwards together with the upper
holder plate 32 against the force of the torsion
springs 35.

The operation of this embodiment will now be
described. When the hall doors 6a and 6b are open,
the cam rollers 37 are located away from the respective
cam plates 36, and the upper holder plate 32 is pushed
upwards by the elastic force of the torsion springs 35.
The upper end of the upper holder plate 32 is made to
abut the upper end of the inner side of the front
support plate 34, and thus the rubber sheet 30 is
stretched to maintain its non-contact state with
respect to the hall doors 6a and 6b. (See FIG. 7.)

From this state, the hall doors 6a and 6b are
moved in such a direction that they become closer to
each other to close the door. While moving the doors,

the rubber sheet 30 maintains its stretched state until



cam pl ates 36, and the upper holder plate 32 is pushed
upwards by the elastic force of the torsion springs
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made to 20 abut the upper end of the inner side of the
front support plate 34, and thus the rubber sheet 30
is stretched to maintain its non-contact state with
respect to the hall doors 6a and 6b. (See FIG 7.)
Fromthis state, the hall doors 6a and 6b are 25

noved,kp sHehra dhiegbbpl Lhatcibsyqbecon®r chosSfe tthe hall
each”other to close the door. Wile noving the doors,

the pybber36hegtc30168kA) abAGhi 48 Bhéetahetdoblate 37 comes
until WD 2005/ 009884 PCT/JP2004/010372 14 just before

t he dabescaneactosedh dustciefooetite Béh|of dooe sr8aective
are closed, each of the camrollers 37 conmes into

cont aetr piibhet RE, candpooresnuBeroothe heiglespectior of the
cam plate 36, and noves ug to the high section of the

5 camEPoPPrEmaoB6a6Rr 6APRhERE olPE eBEFBRON ConSepytRAd ¢yt 1Y,

t he ugper section of the rubber sheet 30 is_pushed

downtheolBPREr SRFERORhEL upPer THBPEEr SPP&E e3> 321 3garRRed down
the force of the torsion springs 35 See FIGS, 2t

6y ReSPEEeRUBbER ShBoPSBES, LOpHERaRLAbanI2 (RESLR6" the
vertical m rtion of the rubber.sh 301
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15 the door header 10 and the upper sections of the

hal | e1astically bent to project to the shaft side. The mid
portion of the rubber sheet 30, as it is bent, is
brought into tight contact with the upper sections of
the hall doors 6a and 6b. As a result, the gap between
the door header 10 and the upper sections of the hall
doors 6a and 6b is shut in an airtight state.

As described above, the gap between the door

header 10 and the upper sections of the hall doors
6a and 6b is shut with the rubber sheet 30 in an air
tight state, and therefore the flow of the air from
an elevator hall to the shaft is shut off. 1In this
manner, the smoke of a fire cannot enter the shaft from
the elevator hall. Thus, the sealing device of this
embodiment can prevent the shaft from serving as a
chimney, thereby suppressing the spreading of the fire.

Further, the diffusion of the smoke to some other floor

can be prevented.



doors 6a and 6b is shut in an airtight state. As
descri bed above, the gap between the door header 10
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shut with the rubber sheet 30 in an air 20 tight
state, and therefore the flow of the air from an

el evator hall to the shaft is ghmut off. In this
manner, the snoke of a fire cannot enter the shaft
from the elevator hall. Thus, the sealing device of

this enbpdipBBE, CARCHFEYEHL Lo henshaddl fH@rase! ¥ Ngr ashis
a 25 chimey, thereby suppressing the spreading of the

fireembbarhber, the gbifusd afe@iaihen staked ool led in a
ot her floor can be prevented. WO 2005/ 009884

PCT/ 200440408721 t U Sr &t dheto Bccdraligigt tditdmtion as well
sealing device of this enbodinent, the sealing

mechasi $bs chnibknénstdltedtiona - Bnar¢fepaceting tdealing
regard to its height direction as well_ as its

t hi ckaebsnisrectnone heteibed, 1% en sehfeady spuilt hall
mechani smcan be installed in an already built hall,
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renewal construction, K The rubber sheet 30 of the

seal FRPEHBREhAAPERTd9EL not slide on the hal | doors 6a

d 6b th 0 d [ ' .
brought | A5 CORPBEt SUPTh TReSS it herord Pretapipn does
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reactive force after the doors are
just before the doors are closed. With this operation,
the rubber sheet 30 is not easily worn out, and stands
up to long use. Further, the frictional force during
sliding and the reactive force after the doors are
closed can be reduced to extremely low levels.
Furthermore, the sealing mechanism does not require
an actuator or wiring, hence the installation and
adjustment are easy.

This embodiment is directed to a door device of
biparting type in which doorstop portions of a pair of
hall doors 6a and 6b are located at a central portion
of the gate and the hall doors 6a and 6b are opened or
closed symmetrically in a horizontal direction with
respect to the center. It is also possible to apply a
similar mechanism to a door device of one side sliding
type that includes a high-speed door and a low-speed

door.
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adj ustment are easy. This enbodinent is directed to a
door device of' 20 biparting type in which doorstop
portions of a pair of hall doarss 6a and 6b are

| ocated at a central portion of the gate and the hal
doors 6a and 6b are opened or closed symmetrically in

a horizontgl dik6d1 SALYEIRent eSPeEhe tPréhenEetieéntidn
is also possible to apply a 25 simlar nechanismto a

doorywdevi §6w dhe 0fEs Si e s imli donndypieort hatth nel cies where
hi gh- speed door and a | ow speed door. W) 2005/ 009884
PCT/ 92 004¢ Hd0B 72nvaist Tdre S capwll eadbodd rerdoaf ddreice of
present invention wll now be described in connection

Wi t htlae case shae eslidengriegeatwlpivertforence appl FES t B

a door device of the one side sliding type with

ref efent?d. t F FF G Bssatenspediiye gffent peew peEtirRer
front view of upper. sections of hall doors 6c¢c and 6d

of tﬁ%cBh%n§| %IE h%”d‘?(h‘@r% yPe, aWeWsoO?r%t%e shaf¢

I 0SS, Sect, O%F Vi ews
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Si de fooT Beat 3L of T e PRGNt = Rang: Lae BT Hhe Fr gureicture
and %?eFﬁga&50§'g@v%ée'@f@ﬁeg%foPeé c%f@é ﬁéﬁgss'dﬁrom
gure own I n 8, | ow-speed hal |
doorF@@S. 9 to 12, the hall side is located on the right-
hand side of the figure and the shaft side is located
on the left-hand side of the figure.

As shown in FIG. 8, the low-speed hall door 6c
and the high-speed hall door 6d are arranged to be.
displaced from each other in front and rear positions.
FIG. 8 shows a state in which the hall doors 6c and 6d
are closed. While opening the hall doors 6c¢ and 6d
from this state, the low-speed hall door 6c moves at
a low speed towards a door case 50 on the left-hand
side of the figure, and the high-speed hall door 6d
moves at a high speed towards the door case 50.

The hall doors 6c¢c and 6d are arranged to overlap one
on the other in front and rear positions within the
door case 50. In such state, the gate is opened.

As shown in FIGS. 9 to 12, the hanger rails 3 in

pair are provided in parallel with the header case 11.

The hanger 5c of the low-speed hall door 6c is



and the high-speed hall door 6d are arranged to be 15
di spl aced from each other in front and rear positions.
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are closed. Wiile opening the hall doors 6c and 6d
fromthis state, the | owspeed hall door 6c noves at a
| ow speed towards a door case 507on the left-hand 20
side of the figure, and the high-speed hall door 6d
noves at a high speed towards the door case 50. The

hal | sdepefidbe apdmbenareratrhangglgép pyerkap ¥Ng tW8 hanger
the other in front and rear positions within the door

caserb0leknasychinstabe, thbehgageri 3dopenede RBgASspeed hall
shown in FIGS. 9 to 12, the hanger rails 3 in pair

are pgoovi déddisnspapahfiel wwrom the behbderocaseflthe Haeger
hanger 5c of the | ow speed hall door 6¢c is WD
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of the hanger rails 3 via the hang roller 4c,

wher 888TFhéChangefdsBoBEst AEORE ghbepEeaPAGl i vedeBe 88 the

I s suspended fron1the ot her one of the hanger rails 3

vi a PREIRANGELLFoPrer 4d. Each of the hall 5 doors 6¢

d 6d | f th h
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d
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portion e right-hand side to the stepped
sect kgnenlhetkpbdeadspertbaniA2¢1Es bogakiedhaeap18B8 portion

uppeEZd on the right-hand side to the stepped section.
The folded portion 12c is located near the upper
section of the low-speed hall door 6c to face it.
The folded portion 12d is located near the upper
section of the high-speed hall door 6d to face it.

As shown in FIGS. 9 and 10, the belt-like
fluorine-based rubber sheet 40c is provided
horizontally along the longitudinal direction of the
folded portion 12c between the folded portion 12c of
the door header 12 and the lower end portion of the
header case 11.

The lower end portion of the rubber sheet 40c
is pinched between the lower holder plate 31 and the
folded portion 12c to be fixed to the folded portion
12c¢. The upper end portion of the rubber sheet 40c is
pinched between the two upper holder plates 32 serving

as movable members.
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fol ded portion 12d is | ocated near the upper 15
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shown in FIGS. 9 and 10, the belt-like fluorine-based
rubber sheet 40c is provided horizontally along the

| ongi tudinal direction of the ifpl ded portion 12c

bet ween the folded portion 12c of 20 the door header
12 and the | ower end portion of the header case 11.

The | overpgnd,peit ise sfttheatabberasheetodOCsupSort plat
pi nched between the %mer Eo?der pI%te 31oands?$§or prate

f ol ded, peath ORcAREdt O be §yedet Dc thesfw) dete portddned to
25 12c. The upper end portion of the rubber sheet 40c

is phachedebesueenct her t vive uppecr hahdepopt avresoB2the

serving as novabl e nenbers. WO 2005/ 009884

PCT/ 02064/ 6488721 . 18THheuppek suppoettpbatet 3chandibber

front support plate 34, each forned of a synthetic

resi sheatedtt asheusesvtedheoipmerl sdnbheelnf i e ¢hweral

end portion of the header case 11. The Uf per end

port fbheefiphe FaBBERSS Whblt tRecuPReT nietdel PHAtRs 32

slidable in the vertical tEer with th

uppePeEB?EQrtB?a?@ngQupB%¥be@ﬁ %ﬁegﬁaﬁﬁg ﬁ%%FtS?F%RﬁF

33 ang gro | ate é

t he Pof FOHQSpr §£ﬁg g £r etgge?meen %%%E%n §1?gs 4sc

the up egegogg?ﬁeehaEﬁesgn&Q QEdtﬁge B@?rhgfagfrplate 32

plate 1 on SIdes, respec-

ho'dgﬁdpkﬂéelg%ekshghaék'§§5£¥ Qﬂggﬂ both s1des, respec-—
tively. The upper holder plate 32 is elastically urged
upwards by the torsion springs 45c.

The upper holder plate 32 is provided with the cam
plates 46c and 47c on both end sides, respectively.

The cam rollers 48c and 49c corresponding to the cam
plates 46c and 47c are rotatably attached on the hanger
5¢ of the hall door 6c.

The upper edges of the cam plates 46c and 47c are
formed into cam portions 46c' and 47c¢' each having
uneven height. Just before the hall door 6¢c is closed,
the cam rollers 48c and 49c come into contact with the
cam portions 46c' and 47¢', and move up to the high
sections of the cam portions 46c¢c' and 47c' from the low
sections. Consequently, the rubber sheet 40c is pushed
downwards together with the upper holder plate 32

against the force of the torsion springs 45c.

As shown in FIG. 8, the cam portion 46c' of the



upwards by the torsion springs 45c. The upper hol der
plate 32 is provided with the cam plates 46¢c and 47c

wo@rooboodssend si des, respectively. 15 The cam rpCT/@&r2904/010372

48c and 49c corresponding.to the cam plates 46¢c and

47c are'rotatably attached on the hanger 5c of the

hal | door 6c. The upper edges afg the cam pl ates 46¢

and 47c are forned into cam portions 46¢c' and 47c

each having 20 uneven hei ght. Just before the hal

door - 8¢ %§a€éo§gg; whiien Cam &0k | §F St8Cc Nt AdEe £ MBL and
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and 47c' fromthe |low sections. Consequently, the

rubben sheetio4bccisepbShetld@p Howhards togethevelr Idwer
the upper holder plate 32 against the force of the

t or stbansphahgsf4tbe Asmsponhiom £7G 8 the ehmer cam
portion 46¢' of the WO 2005/009884 PCT/ JP2004/ 010372

19 cahepratécabbatwhchofateneonf thhedeans prmtesdgec The
and 47c corresponding to the hall door 6¢, that is
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| ocate
doorstop 51de passes the cam plate 46¢ on the door case

50 side without being brought into contact with it.
Then, Jjust before the door is closed, the cam rollers
48c and 49c come into contact with the cam portions
46¢c' and 47¢' of the cam plates 46c and 47c,
respectively.

As shown in FIGS. 11 and 12, the belt-like
fluorine-based rubber sheet 40d is provided
horizontally along the longitudinal direction of the
folded portion 12d between the folded portion 12d of
the door header 12, which faces the upper section of
the high-speed hall door 6d, and the lower end portion
of the header case 11.

The lower end portion of the rubber sheet 40c is
pinched between the lower holder plate 31 and the
folded portion 12d to be fixed to the folded portion

12d. The upper end portion of the rubber sheet 40d is



doorstop side passes the cam plate 46¢ on the door
case 50 side without being brought into contact with
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rollers 48c and 49c cone into contact with the cam
portions 15 46¢' and 47c' of the cam plates 46¢c and
47c, respectively. As shown impdglGS. 11 and 12, the
belt-1ike fluorine-based rubber sheet 40d is provided
hori zontal ly along the |ongitudinal direction of the

. 20 QhQEQdPSEE%Qingﬁeb@%&eéﬁ?éﬁehépﬁgﬁdpp@féé0@213Qrv1ng
of he door header 12, which faces the upper section

of tbenbirghispgedobakl door 6d, and the | ower end

portion of the header case 11. The | ower end portion

of the rubbetasHeela#@clBsis2hophheliednbetweenetrheide of

| ower hol der plate 31 and the folded portion 12d to

be fikedfoddeterbotied padtpénthe2dooTheeapperleandto stand
portion of the rubber sheet 40d is WO 2005/ 009884

PCT/ $P20D4g/ bre3¥21ded pphthed badweehlheathosvuppert

hol der plates 32 serving as novable nenbers. A stand

pl at B123¢i 3380t E8°BA éHPPﬂHErP%FH% of ?ﬁ%hfSPH%ﬂd of

t 1 f the d head 1 5 f
Phe. PoPUBATRGLE BRS120. TR bAEKEApPBr T pFdF o35 ad oF

frontsuoporty phate 34, eagh Loouedegh 8. SYOLNSE e

resi are a 0'a SI ace o

plat?u%%erTgﬁenggb 9%|?§§%Fegdoﬁotﬁg SEHQQBieShﬁeEhe

40d is Inserte ein
vertical direction, together with the upper holder

plates 32 between the back support plate 33 and front
support plate 34.

As shown in FIG. 8, the torsion springs 45d are
set between the upper holder plate 32 and the lower
holder plate 31. The upper holder plate 32 is
elastically urged upwards by the torsion springs 45d.

The cam plate 46d and 47d are respectively
attached near both end sides of the upper holder plate
32. The cam rollers 48d and 49d corresponding to the
cam plates 46d and 47d are rotatably attached on the
hanger 5d of the hall door 6d.

The upper edges of the cam plates 46d and 47d are
formed into cam portions 46d' and 47d' each having
uneven height. Just before the hall door 6d is closed,
the cam rollers 48d and 49d come into contact with the
cam portions 46d' and 47d', and move up to the high

sections of the cam portions 46d' and 47d' from the low
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springs 45d are set between the upper hol der plate 32
and the lower 15 holder plate 31. The upper hol der
plate 32 is elastically urged ypwards by the torsion
springs 45d. The camplate 46d and 47d are
respectively attached near both end sides of the

uppeLoBpt 98t . Pl 8t8r Berodberkamipl | @6sr 484 aad-498kd, the
corresponding to the 20 cam pl ates 46d and 47d are

rot atahl yoal taghegddoand heod hasger iHdtof céhreadial bidoothe cam
6d. The upper edges of the cam plates 46d and 47d are

f or npdrthdns casdpoahdonsd4ettomndhd 7dow eaebt haws ngf the cam
uneven height. Just before the hall door 6d is closed,

25 thertammsol | @pss48denhnty A9theomebhar oskbeat a¢fdwi s houshed
the cam portions 46d" and 47d', and nove up to the

hi ghdowauerdastegether cuikpok e oRaP @6 dho haer 4752t e r 3%

t he | ow WD 2005/ 009884 PCT/ JP2004/ 010372, 21 sections.
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one QEdEbelgaﬂnQhé&e§o4§d1é9gl4igwé9r£§§EOBﬁaﬁgoEOthe cam
portion 47d' of the other cam plate 47d that is located
on the doorstop side. The cam roller 48d corresponding
to the cam plate 46d is placed to a level lower than
that of the cam roller 49d corresponding to the cam
plate 47d. 1In this manner, when the hall door 6d is
moved in the direction to close the door, the cam
roller 49d located on the doorstop side passes the cam
plate 46d on the door case 50 side without being
brought into contact with it. Then, Jjust before the
door is closed, the cam rollers 48d and 49d come into
contact with the cam portions 46d' and 47d4d' of the cam
plates 46d and 47d, respectively.

The operation of this embodiment will now be
described. When the hall doors 6c and 6d are placed in
the door case 50 to open the gate, the upper holder
plates 32 of the rubber sheets 40c and 40d are pushed

upwards by the elastic force of the torsion springs 45c



the hall door 6d, that is |ocated on the door case 50
10 side, is placed to a level lower than that of the

w@a005/0884 | on 47d" of the other cam plate 47d PEEIP2064/010372

10

15

20

25

| ocated on the doorstop side. The camroller 48d
corresponding to the camplate 46d is placed to a

| evel lower than that of the camroller 49d
corresponding to the cam 15 plate 47d. In this nmanner,
when the hall door 6d is noved in the direction to

cl osgnihesdoor rhtheppam chakl e 48d LippateHo0hethflates 32
doorstop side passes the cam plate 46d on the door

casea?@ shde wot Abut hakengppbrought oifntheconhaet silehof the
it. Then, just before the 20 door is closed, the cam

rol | €ren48duapdr49¢latre3idnt oIncbhtiacsteiteh the tabber
portions 46d' and 47d" of the cam plates 46d and 47d,

r espebeietel $0cThedopédatirensttethhsdetbodpipheini ffs non-
now be described. Wien the hall doors 6¢c_and 6d are

pl acegnitactosteke wash &gseest te &penhehé gapss pReand 6d.
upper hol der pkﬁtes 32 of .the rubber sheets 40c

oo el 5 Lt Feo8Ragh: enforide SeRTENG0 move
t i i 45 2005/.009884 . PCT/ 2004/ 010372
b atavEsas He (PGeFTeRas 0P tReCinre: the) deFopl Lhgsrubber

32 are d%OEOa%%”%ohgﬁgggEgapeﬁﬂe?%ié@%e%EHSEtgggﬁes

of tRE~Sont sdpport state,

rubber, . ;5heets 130¢ and A0d anershpetehedqt o ﬁﬁ%?tﬁé@ore the

its non 5 contact state wth respect to the hall doors
6¢c an@18ddocELernben bheakal bofpaesc6¢ andsed, stakt cam

to nove towards the doorstop side to close the gate,

the rdbbers 48c, 49c, 48d and 49d come into contact with
the cam portions 46c', 47c', 46d' and 47d' of the cam
plates 46c, 47c, 46d and 47d, respectively, and move up
to the high sections of the cam portions 46c¢c', 47c',
46d' and 47d' from the low sections. Due to this
shifting, the upper portions of the rubber sheets 40c
and 40d are pushed down together with the upper holder
plates 32 against the force of the torsion springs 45c
and 45d.

As the rubber sheets 40c and 40d are pushed down,
the vertical mid portion of each of the rubber sheets
40c and 40d is elastically bent to project to the shaft
side. Thus, the mid portions of the rubber sheets 40c
and 40d are brought into tight contact with the upper
sections of the hall doors 6c and 6d. As a result, the
gap between the door header 12 and the upper sections

of the hall doors 6¢ and 6d is shut in an airtight



sheets 40c and 40d maintain their stretched states
until the doors are conpletely closed. Just before the

waookabdssgdoors 6¢c and 6d are conpl etely cl osedPCT/IR0G&0TN372
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rollers 48c, 49c, 48d and 49d cone into contact with

the cam portions 46c¢c', 47c', 46d" and 47d" of the cam

pl ates 46c¢c, 47c, 46d and 47d, regspectively, and nove

up to the high sections of the cam portions 46¢',

47c¢', 15 46d' and 47d" fromthe | ow sections. Due to

thi sgtShicfting, the upper portions of the rubber

sheets 40c and 40d are pushed down together with the

upper hol dey de¥catiesd32bagal, Nghet Bapf Betteeh the door
torsion springs 45¢c and 45d. 20 As the rubber sheets

40c area.déad 1ar enpgushed ugpwr, setheowvier bifcahenhdlpodbben 6c¢
of each of the rubber sheets 40c and 40d is

el astindaloldy ilseshuttowprttj sbe trobbke shakbts 4Pdean®hd€d in an
the md portions of the rubber sheets 40c and 40d are

br oughitr tighd sitghe, centachewefRrehéhgppepw28fsebei shg from
of the hall doors 6¢ and 6d. As a result, the gap )

bet wé&n T 3FeSr hRdddér theasdethe 1gppbrtseétiondn &his

the hall doors 6¢ and 6d is _shut in an airtig WO

20057 Gg9854 BEF/ FB2664P6103 75 ers=Roph antat fbec s from

pperSe SRR ol M a0 e e AT e Sk this
Wi t he‘ir%%dg&h*éﬁ.%r *ﬂegtr%v‘é%? and g.%#t” f%m%@&(r&h%h%s a
t herefor | ow of t

state, an the e air from a

el evatamnhal, | thedhs shabtelssi8BUtnel EprbAdtiAbSofr the fire.

Further, the diffusion of the smoke to some other floor
can be prevented.

Further, as in the case of the first embodiment,
the sealing mechanism of this embodiment can be
installed in a small space with regard to its height
direction as well as its thickness direction.
Therefore, the sealing mechanism can be installed in an
already constructed building without requiring a large-
scale reform in the elevator renewal construction.

Further, the rubber sheets 40c and 40d of the
sealing mechanism do not at all times slide on the hall
doors 6c and 6d that are opened and closed, but they
are brought into contact with the doors just before
they are completely closed. With this operation, the
rubber sheets 40c and 40d are not easily worn out, and
stands up to long use. Further, the frictional force

during sliding and the reactive force after the doors



manner, the snoke of a fire cannot enter the shaft
from the elevator hall. Thus, the sealing device of

wa hios/oowssbodi ment can prevent the shaft from sBCTiIrRgo4AE0372
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a 10. chimey, thereby suppressing the spreadi ng of
the fire. Further, the diffusion of the snoke to sone
other floor can be prevented. Jurther, as in the case
of the first enbodinment, the sealing nechani sm of
thi s enbodi nent can be 15 installed in a small space

Wi thoredaigstq Lhs Dei ghhucdlr est éeprase Wl LoRs1évsls.
t hi ckness direction. Therefore, the seallng nmechani sm

can bgritnstabked bR avtuatéeady wonshguLs efobubéginged, and
wi thout requiring a large- scale reformin the

el evahercerepewaheconstalthitoon 204 Faudfihetmehbearabbesy .
sheets 40c and 40d of the sealing nechani sm do not at

all tinmesTéki deiod thboHahkntdodr shécraadest thumenhien will
opened and closed, but they are brought into contact

Wi t hnDWebaodeécrmbedbwbheref pegnaeeteohpfet ely and 14.
closed. Wth this operation, the 25 rubber sheets 40c

and B06-ald Abt2e85PFy GOFRLADRL HheEW &iingsrapie the

| F h the f

Fong e Sarlher ALt ol TR G o
2005/.009 CT/ JP20Q4/01Q3 24 | d

r edu&84® 8t85¥r8i8F§8roﬁP8 égﬁs gLFt%e?ﬁ%?%CQQCPlonal

act h f t

ot SRl 2ateka0sng PAL LEQULT S B0 ohIERE RAR1(BBor 6
eﬂbo%hgﬁn&toastEsmgigﬁgmy Lnyegtion will - 5 now be

described with reference’to FIGS. 13 and 14.

A belt-like fluorine-based rubber sheet 60 is
provided horizontally on the folded portion 1l4c of
the door header 14 to extend along the longitudinal
direction of the folded portion 1l4c. The lower end

portion of the rubber sheet 60 is pinched between the

lower holder plate 61 and the folded portion 1l4c to be
fixed to the folded portion l4c. The upper end portion
of the rubber sheet 60 is extended above the folded
portion 1l4c to face the upper section of the hall
door 6e.

The back support plate 33 and front support plate
34, each formed of a synthetic resin, are attached to
the inner surface of the lower end portion of the
header case 11. A holder plate 62 serving as a movable
member is inserted to be slidable in the vertical

direction between the back support plate 33 and front

support plate 34. The lower edge of the holder plate



FIG 13 is a cross sectional viewillustrating the
upper section of the hall door 6e while it is not

waeeowploetsed y cl osed, and FIG 14 is a cross secrCDiR004/010372
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view illustrating the upper section of the hall door
6e 10 when it is conpletely closed. A belt-like
fluori ne-based rubber sheet 60 25 provided

hori zontally on the fol ded portion 14c of the door
header 14 to extend along the |ongitudinal direction

of the tehdediporbih®actiwithhe kower sapgdatd perthenr@bber
the rubber sheet 60 is pinched between the | ower

hol dehepl-atte .61 and the fol ded portion 14c to be

fixed to the fol ded portion 14c. The upper end portion

of the rulserirshéet GGda ©fexhendegeabbwd delre pflaltded@2 in the
portion 14c to face the upper section of the hall 20

door féestThebbddkesdppbhe phater3Bland FRoAs sduppbirally
plate 34, each forned of a synthetic resin, are

at t a8HEECt HOVERES ByeP $QFFA68 6PTLRE ﬁ@%@#n§nés urging
portion of the header case 11. A hol der plate

servPﬁ&nés aTﬁﬁ@abﬂés 2§e§8ﬁ8thFshPﬁ§eﬁPéa ?8 Bé closed,
oL dable i Lhe Noi ool L ChEpLion el e L Bak e
L%??st%%%w&&%% t'g%éq%% BEEES] Vo onEats T LA Ty gdmilar
At Cl R P e DL
hol der pl ate t@ﬁé @ RG], | When the hall door 6e is
opened, the holder plate 62 1s elastically pushed
upwards as shown in FIG. 13, thus maintaining a non-
contact state in which the rubber sheet 60 is apart
from the hall door 6e.
From this state, when the hall door 6e moves
in such a direction to close the door and reach a
position just before the door is completely closed, the
holder plate 62 moves downwards as shown in FIG. 14.
Consequently, the rubber sheet 60 is pushed downwards
to elastically bend and the sheet is brought into tight
contact with the upper section of the hall door 6e.
As a result, the gap between the door header 14 and
the upper section of the hall door 6e is shut in an
airtight state.
In this manner, the flow of the air from an
elevator hall to the shaft is shut off, and therefore

the smoke of a fire cannot enter the shaft from the



5 urged upwards by a torsion spring serving as urging
nmeans. Then, just before the hall door 6e is closed,

wo b@shaisser plate 62 is pushed downwar ds agai nBCT/g#2604/010372
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force of the torsion spring by a cam nechanismsiml ar
to that of the case of the first enbodinent. 10 In
this enbodi nent, when the hall odgpoor 6e is opened, the
hol der plate 62 is elastically pushed upwards as
shown in FIG 13, thus nmintaining a non- contact

statg) bpaWhkchatihe rubber eheeicH0ing @parde Jdf oppide

hal | door 6e. 15 Fromthis state, when the hall door

6e NBMBSdih8nt Uk BpHévest | tife t ShatOSErdhes clovinangs
reach a position just before the door is conpletely

cl osgdchifire hpl tieer Phat euH2r anyinsg didve e dsaGsng hofthe
in FIG 14. Consequently, the rubber sheet 60 is
pushédrdownfartdser 20the &l &ftstah|gf bemel smeke heo sheee
is brought into tight contact with the upper section

of thehhal Eldobrcae,. be pgrevertefit, the gap between the
door header 14 and the upper section of the hall door
6e is shufurkhgr, afringhhestase. 055thA fhfStnghRefiment,
the flow of _the air,  froman evator hall to

shafFhﬁss§ﬂ&%n8f??CgﬂHlFﬁe?EfE#%s ?%%oﬁh%%%to?ége??re
Ca 201 754b18, £ 361 L ST 003L00SRR: g oo
Gev! 585403 pEqog L comppEgNEL Lbeshedh. {rom
spreagdipgrB8l-ct Nehe sealing mechanism can be installed in
an already constructed building without requiring
a large-scale reform in its renewal construction.
Further, the rubber sheet 60 of the sealing
mechanism does not slide on the hall door 6e that
is opened and closed, but it is brought into contact
with the door just before it is completely closed.
With this operation, the rubber sheet 60 is not easily
worn out, and stands up to long use. Further, the
frictional force during sliding and the reactive force
after the door is closed can be reduced to extremely
low levels. Furthermore, an actuator or wiring is not
required, and therefore the installation and adjustment
are easy.
The fourth embodiment of the present invention
will now be described with reference to FIGS. 15 and

16. FIG. 15 is a cross sectional view illustrating

the upper section of the hall door 6f just before it



fire. Further, the diffusion of the snoke to sone 5
ot her floor can be prevented. Further, as in the case

wo@Rooshe9ssd r st enbodi ment, the sealing nechani BOT/@#2004/010372
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this enbodi nent can be installed in a small space
with regard to its height direction as well as its

t hi ckness direction. 10 Therefar®e, the sealing
mechani sm can be installed in an already constructed
buil ding without requiring a large-scale reformin its

reneyal -¢8Bskr UghboRIG. Fust hera Ehessubbetisheet vEQyof
the sealing nmechani sm does not slide on the hall door

6e thatudbrhsingentad apgeel ssediohubfi theshhldbugbbr 6f when
into contact wth the door just before it is

conpliet esycehpiedel yWeLhstti. s operati on, the rubber
sheet” 60 is not easily worn out, and stands up to

| ong use. IButthher emblheimenitet rofal leor memberi A§ is fit
slidin% and the reactive force 20 after the door is

cl osbatwannbe feddeddrestérnr éAtl 9t podopevepader 15
Furthernore, _an actuator or wiring is not requir 9,

and ?ﬁ@réh@réoWﬁé ?ﬁgtHPFEEPBnognghSdP8§9ﬁEnFasﬁri

easy, The f odi nt of t e entio

5 WPPE LGB e SdPr e i  HIFLFEPEAGS Rb=PRESORI 2 the
and 1 FIG. 5 |s cro n

|IIus ggflngor% € u%%gr Snglgﬁg ? ?ﬁg¥kgﬁqogoth86Flller

5t it (0,Z005L009080, PEE APRIOLLOBORLET b

%Lgﬁéb&%&bﬂgl%ﬁeaﬂ@p%5c§%0%h@nhaﬁ1ta@omabk.doebrﬁér
portions of the filler member 70 and the hall door 6f,
which faces each other, are each formed a chamfer.

The back support plate 33 and front support plate
34, each formed of a synthetic resin, are attached to
the inner surface of the lower end portion of the
header case 11. A holder plate 71 serving as a movable
member is inserted to be slidable in the vertical
direction between the back support plate 33 and front
support plate 34. A fluorine-based rubber sheet 72 is
fixed on a side surface of the holder plate 71.

This rubber sheet 72 is provided horizontally
along the longitudinal direction of the folded portion
15¢, and the lower portion of the rubber sheet is bent
to form a loop portion 72a. The loop portion 72a is
located to face the gap between the filler member 70
and the hall door 6f.

As in the case of the upper holder plate 32 in the



it is conpletely closed. In this enbodinment, a filler
menber 70 is fit 5 between a fol ded portion 15c of a

waoloms/obmssder 15 and the | ower end portion of PEEJIP2004/010372
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header case 11, horizontally along the Iongitudina
direction of the folded portion 15c. The upper
portion of the filler nmenber 7f3is exposed fromthe
upper end of the folded 10 portion 15c and faces the
hal | door 6f. Corner portions of the filler menber 70

and theshakhndaoneft, twbi sh1hacepigachiotherclaseically
each forned a chanfer. The back support plate 33 and

frontirgeppoplvapbiat By 34toeaebnf epretgobeavsyat het ieging
resin, are attached to 15 the inner surface of the

| owemeand .porhiean gofisthbelieadetheabellldodrhb6fdes closed,
plate 71 serving as a novable nenber is inserted to

be slktheéabbédem pheteeffi ¢al pudhedctpunwbetaeadgaihst the
back support plate 33 and front support plate 34. A
fIuoﬁpﬁ@EbQ§e§hﬁuE@éﬁl§ﬁeépr¥2gl§Y2@ FRRelicehaRisRdeinilar
surface of the holder plate Thi s, rubber  sheet

32 |§Op¢@@t?@é ﬁ@?lEéﬁgapﬁythéléﬁﬁthémP8ﬂ§W?HH|na
t 1

o vecton o 15, oLded ot an Lo, mud e Lo
t 72a. | 2 d

Face PRB Ghp ¢ ho%eifﬁ*%&t e

et ween

hal | th ,
R Ar iy A RN et R
e”bOQhU%%EchtQ%ehgh@%%rp%ﬁé%t7$2'§595§§Etcgkbﬁ the gap

between the filler member 70 and the hall door 6f.

From this state, when the hall door 6f moves in
such a direction to close the door and reach a position
just before the door is completely closed, the holder
plate 71 and the rubber sheet 72 move downwards as an
integral unit as shown in FIG. 16. Consequently, the
loop portion 72a of the rubber sheet 72 is brought into
tight contact with the filler member 70 provided in the
door header 15 and the upper section of the hall door
6f to bridge therebetween. As a result, the gap
between the door header 15 and the upper section of
the hall door 6f is shut in an airtight state.

In this manner, the flow of the air from an
elevator hall to the shaft is shut off, and therefore
the smoke of a fire cannot enter the shaft from the
elevator hall. Thus,.the sealing device of this

embodiment can prevent the shaft from serving as



urged upwards by a torsion spring serving as urging
nmeans. Then, just before the hall door 6f is closed,

wo b@shaisser plate 71 is pushed downwar ds agai nBCT/g#2e043010372
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force of the torsion spring by a cam nechanismsiml ar
to that of the case of the first enbodinment. In this
enbodi ment, when the. hall door26f is opened, the

hol der plate 71 is elastically pushed upwards as
shown in FIG 15, thus maintaining a state 10 in which

the rukbgmnshgetthéZebs IRl elsisamgt Iﬁeleg@%relaatm@eﬁft hee
filler menber 70 and the hall door 6f. romthis

st at & irwhen ruretkal,| ttheod iGfFfustves oifn thecbmakdi rectsioar
to close the door and reach a position just before

t he adddrer &loarplcetebe oresedtethe hol der 15 plate 71
and the rubber sheet 72 nove downwards as an integra
unit as sHowthaer Flag ir6 theomsequear Itpe thiest egpodinent,
portion 72a of the rubber sheet 72 is brought into

t i ghttheomeadting mqhﬁ@lfsm o&r thdfberbrolipesy gaa Fbﬁ

the door header Hﬁa t he upper, ?Fctlon of the ha

door 76 %6 & B c’f’gé dr Shée &t thagegares ot lttshélelght

t the d h d d th t
of | ehe gty "6 £ S B cREtRfe T

h £1 Qu_gf. f |
0 A N
Snok%"%ﬁ%égdya65ﬂy¥¥uéﬁ§ﬁ&mﬁﬁ%l%@akﬁt%%%ﬁ‘E%%ulrlng

el evator hall.” Thus, the sealing device of th
embogy LA ALY, e rShaft Horemagerving r@%t\é@n.
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Further, the rubber sheet 72 of the sealing
mechanism does not slide on the hall door 6f that
is opened and closed, but it is brought into contact
with the door 6f just before it is completely closed.
With this operation, the rubber sheet 72 is not easily
worn out, and stands up to long use. Further, the
frictional force during sliding and the reactive force
after the door 6f is'closed can be reduced to extremely
low levels. Furthermore, an actuator or wiring is not
required, hence the installation and adjustment are
easy.

In each of the above-described embodiments,
a fluorine-based rubber sheet is used as the seal
member; however the present invention is not limited to
this, but a rubber material, resin material, film-like
material, thin metal plate, etc. can be used as the

seal member.



a chi mey, thereby suppressing the spreading of the
fire. Further, the diffusion of the snoke to sone

w@ehenodsBoor can be prevented. Further, as in PCEIRAGK10372
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of the first enbodiment, 5 the sealing nmechani sm of
this enbodi nent can be installed in a small space
with regard to its height diregbion as well as its

t hi ckness direction. Therefore, the sealing nmechani sm
can be installed in an already constructed buil ding

W thout remutthdng, 10h aed @ gef sgad expefordaddridsy
renewal construction. Further, the rubber sheet 72 of

t he smdboidignemechanicm ddes-anadts Hrcde deal tire drad rdeeible

6f that is opened and closed, but it is brought into

cont agtmbey tand e coorr@fl gudthadefaremdas ivsl orpleetcadny plate
closed. 15 Wth this operation, the rubber sheet 72

i s noits eaETidegbrim dite hmwest arfdsagh tdedrokg dde push down
Further, the frlctlonal force durlnq%flldln and the

r eactiAHITe deFiEIed He d¥h afonrs Fember .
reduced to extremelﬁyesS w Ievels Furt her

actu CB\levoﬁ'r'vvltrl'fené’ Y G AT e q?&nngéntlﬁ@d to this
II dj. |

above: taresc%” 0 oo e te""rigleaf T ey T

sheet li tII Sl.g‘% olrl Vlesr %1%@%‘?%@} each

[ nventl on IS not Ut a r ber

mat erd @& ab e S dhd et E‘e&ioﬁ' d‘a{n{ 'Ella!tl%e tHERt eerﬂg%lg’est Wfth the

netal plate, etc. can be used as the seal nenbe
2005/00988M IRGT/\IPZOA/ QB E2 the hanger of each door.

It is further alternatively possible that an easily
slidable projection is used simple in place of the
movable member. Furthermore, it is possible to use

a plate spring, coil spring, or the elastic property of
the seal member itself instead of the torsion spring as
the urging means for elastically urging the movable
member upwards.

As described above, according to the present
invention, there is provided a sealing device for an
elevator door that is free of possibilities of wear-out
of the seal member and an excessive frictional force,
which requires a small installation space, easily
adjustment and no wiring or a control device, and does
not create an excessive reactive force or large noise
of sliding when closing the door.

Industrial Applicability

The sealing device of the present invention can be



30 Further, in each of the above-descri bed

enbodi nents, a camplate is provided in each novabl e
woreoobe9sand a camroller that engages with thePCHIR2004/010372

plate is provided in the hanger of each door as the

push down 5 nechani sm designed to push down the

novabl e nmenber. However, the psesent invention is not

limted to this structure, but it is alternatively

possible to take such a structure that a camroller

i's proyhded 'n'&te%?ﬂy RV ableorerles cand ra spamm ehater, but

that engages with the 10 camroller is provided in t he

hangen sef teaelodoelevidkls bs hukthge abkaergabiseekype, which

possi bl e that an easily slidable projection is used

si nplrequd relsace. efi r-he ghhmealsl.e menber. Furt her nore,

it is possible to use a plate spring, coil spring, or

the elastic property of 15 the seal nenber itself

instead of the torsion spring as the urging nmeans for

elastically urging the novabl e nenber upwards. As

descri bed above, according to the present invention,

there is provided a sealing device for an 20 el evator

door that is free of possibilities of wear-out of the

seal nenber and an excessive frictional force, which

requires a small installation space, easily

adj ustment and no wiring or a control device, and does

not create an excessive reactive force or |arge noise

25 of sliding when closing the door. Industria

Applicability The sealing device of the present

i nvention can be



WO 2005/ 009884 PCT/ JP2004/ 010372 31 applied not only
to a door device of an elevator, but also to door

waelewsoessof a slide open/close type, which r ePCi/iEe04410372

air-tightness. WO 2005/ 009884 PCT/JP2004/010372 32 C
LAl MS 1 A sealing device for an el evator door,
characterized by conprising: a doorway nenber (10; 12
14; 15) provided for 5 a gate of an elevator; a door
(6a, 6b; 6c, 6d; 6e; 6f) provided adjacent to the
doorway nenber (10; 12; 14;c I5)a andsapeni ng or cl osing
Wth respect to the doorway nenber (10; 12; 14; 15);
10 a novall e rrerder] 182;d62 cel opraawvidedrator door,
hori zontally in the doorway nenber (10; 12; 14; 15)

- and aipuasberieed ver tdogmdr idiimect i on and ur ged
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elastically upwards by an urging unit (35; 45c, 45d),

a push- dovinh drfiea swess; G0; 4o, UWrc lAN6edprwided I®r
48c, 49c, 48d, 49d) configured to push the novable
menbeér 3R 2.2y BledewRiar ds agai nst the urging unit

o 61) | & CIRba G |1 FE (15, O, e plpe st acent

1) i TS 0P S, ST 20 20 8. 2SR

mai nt(ﬁl rl:l%ﬂq{]j %@k?ges%e%te tv(‘é t@ier %I%%%vtay member (10; 12;
14; 15);

a movable member (32; 62; 71) provided
horizontally in the doorway member (10; 12; 14; 15) and
movably in a vertical direction and urged elastically
upwards by an urging unit (35; 45c, 45d);

a push-down mechanism (36, 37; 46c, 47c, 46d, 47d,
48c, 49c, 48d, 49d) configured to push the movable
member (32; 62; 71) downwards against the urging unit
(35; 45c¢, 45d) just before the door (6a, 6b; 6c, 6d;
6e; 6f) 1s closed while the door (6a, 6b; 6¢, 6d; 6e;
6f) is moved in a closing direction; and

a sealing mechanism (30; 40c, 40d; 60; 72),
configured to maintain a non-contact state with respect
to the door (6a, 6b; 6c, 6d; 6e; 6f) while the door
(6a, 6b; 6C, 6d; 6e; 6f) is moving, and to seal a gap
between the door (6a, 6b; 6c, 6d; 6e; 6f) and the
doorway member (10; 12; 14; 15) when the mechanism (30;
40c, 40d; 60; 72) is brought into contact with an upper

portion of the door (6a, 6b; 6c, 6d; 6e; 6f) as the



to the door (6a, 6b; 6c, 6d; 6e; 6f) while the door
(6a, 6b; 6¢C, 6d; 6e; 6f) is noving, and to seal a gap

wheirdeesss he door (6a, 6b; 6c, 6d; 6e; 6f) andrCTiEP2B&4/010372
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doorway nenber (10; 12; 14; 15) when the nechani sm
(30; 40c, 40d; 60; 72) is brought into contact with
an upper portion of the door (88, 6b; 6c, 6d; 6e; 6f)
as the WO 2005/009884 PCT/ JP2004/ 010372 33 novabl e
menber (32; 62; 71) is pushed down by the push- down

mecha &P I(SBerdBr 462, 460G, 7A6d,1i A HhsASC dAL by Ac@ﬁ% push-

49d). 2. The sealing device according to claiml,

char ativer inzetham drhat36,t 187 ;seldd, ngt g e Haaai, Sm7ld)C|4lRﬂf,S 49¢,
a belt-like seal nenber provided horizontally in the
door weBd,meffsBr. (10; 12) and made of an elastic

menber, and the seal nenber (30; 40c, 40d) is

stretched Dut THO s#dling Hedaor a(ca%prcslblg 6 BBin sl,
open, and a vertical md portion of the seal nenber

(30; dradmnized vehtthals cone into contact with the

upper portion of the door, (6a, 6¢c, 6d) to sea
t he gap beﬁ%e?weacjrﬂen%d?)@}(%hlsm 61ch]6‘5§656§) bl thde seal

(32 BB R hor Y T PSR doitn SrEoRan EPer (107
(30, ) diFmbi o A0 AilestBherdle, 433 49d). 3.
The seallng d&vice accor glto craim’l

charact eriged ddb1 Nalmn D 115 SAH ] N dPAN Stched out

i ncludes a belt-1i ke seal
while the door (6a, 6b; 6c, 6d) is open, and a vertical

mid portion of the seal member (30; 40c, 40d) is bent
to come into contact with the upper portion of the door
(6a, 6b; 6c, 6d) to seal the gap between the door (6a,
6b; 6c, 6d) and the doorway member (10; 12) when the
movable member (32; 62) is pushed down by the push-down
mechanism (36, 37; 46c, 47c, 46d, 47d, 48c, 49c,
48d, 49d).

3. The sealing device according to claim 1,
characterized in that:

the sealing mechanism includes a belt-like seal
member (60) provided horizontally in the doorway member
(14) and made of an elastic member, and

the seal member (60) 1s bent to come into contact
with the upper portion of the door (6e) to seal the gap
between the door (6e) and the doorway member (14) when
the movable member (62) is pushed down by the. push-down

mechanism (36, 37).
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menber (60) provided horizontally in the doorway
menber (14) and nmade of an elastic nenber, and the
wa@e@b/oomssber (60) is bent to come into contactPCTIR2004/010372
t he upper portion of the door (6e) to seal the gap 25
bet ween the door (6e) and the doorway nmenmber (14) when
t he novabl e nenber (62) is pushgd down by

t he- push-down nechani sm(36, 37). WO 2005/ 009884

PCT/ JP2004/ 010372 34 4. The sealing device according
to claiml,, ohaadLrhiZeddilddatlcedhgnseald RgQaim 1,
mechani smincludes a belt-1ike seal nenber (72)

pr ovidded dedrdrzeridaliny thatt:he novabl e nenber 5 (71)
and made of an elastic nenber, and the seal nenber

(72)

i s browghteadlntny oetthectisw timclivve suppére ljgorltiken seal

of the door (6f) and the doorway nenmber (15, 70) to
bri dgentear bt weee tidesedlortikengag 1 ybétwedes fbhealdder member

(61)

and the doorway nenber (15) when 10 the novabl e

menbel’ 107 BRG &asigs Rdd 2@owr sy Lch B cpsh- d 6RAl
mechani sm((36, 37).. 5. The sealing device according to

claim1, CHarsfdlemReh nlHHatts Heysich

contact with

hani sm i ncl udes . nber 15 (36; 46c,. 47c, 46d
470) DIoUEREE PG 2ToP t RE doF ey CieABe thTodopsiay

14:

%é%ﬁ%ﬂdéggg ?% ?t&g%?dggg,%%ggg%%ggg%h %%)533 dF%e gap

pressing me

provi

an OQQﬁﬁmﬁﬁﬁth%n%o%qe(%%W‘%%@b%ﬁe(%@br%@%’m%%%er4QQB) when

47d)

and the
the movable member (71) is pushed down by the push-down

mechanism (36, 37).

5. The sealing device according to claim 1,
characterized in that:

the push-down mechanism includes a cam member
(36; 46¢c, 47c, 46d, 47d) provided in one of the doorway
member (10; 12; 14; 15) and the door (6a, 6b; 6c¢c, 6d;
6e; 6f), and a pressing member (37; 48c, 49c, 48d, 49d)
provided in an other one, and

the cam member (36; 46c¢, 47c, 46d, 47d) and the
pressing member (37; 48c, 49c, 48d, 49d) engage with
each other just before the door (6a, 6b; 6c¢, 6d; 6e;
6f) is closed, to push the movable member (32; 62; 71)
downwards.

6. The sealing device according to claim 2,
characterized in that:

the seal member is made of one of a rubber sheet

(30; 40c, 40d; 60; 72), a noncombustible rubber sheet,



20 pressing nenber (37; 48c, 49c, 48d, 49d) engage
wth each other just before the door (6a, 6b; 6c, 6d;
wW®2005/0@f8%4 i s cl osed, to push the novabl e nmenmbePCT/B2004/010372

62; 71) downwards. 6. The sealing device according to
claim?2, 25 characterized in that: the seal nenber is
made of one of a rubber sheet £30; 40c, 40d; 60; 72),

a nonconbusti bl e rubber sheet, WD 2005/ 009884

PCT/ JP2004/ 010372 35 a filmlike resin material and a

thingnetal,-phiakeresin material and a thin metal plate.



