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1 DESCRI PTI ON SEALI NG DEVI CE FOR ELEVATOR 5Techni cal
Field The present invention relates to a
sealing device for an el evator, which seals a gap

_between a doorway nenber provided in the gate of an

el evator and a door device provided adjacent to the
doorway nenber. 10Background Art; The gate of an

el evator is provided between an elevator hall in a
bui |l ding and an el evator shaft. The doorway nenber is
set in the gate. A hal I~ is - pst.all ed,adj acent to
t he doorway nenber. TﬁLEﬁ§?F 1% gogrlogéﬁg when t he
cage, which noves up and down in the shaft, arrives

at an elevator hall, thus enabling passengers to get
on or off the cageseihgenc whenctheogagergaparts from
the elevator hall, the door closes. In general, the

hal | door of an el evator is opened 20or closed by

rolling hanger rollers provided at an upper section

of the door al ong a hang&echaikaprBieddd at an upper
portion of the doorway nmenber. In order for the hal

door to sStRtRISSOpeninrentioserehaled e areetbing device
betqgen t he .hall door and a three-sided frame 25of

t he "@oARay eAIGE g iChIcHHZtS 12 93P dhferasn @ fdeerway

QCCHERIS LGN | B L8 SPKE VLIRLE 4 o door
device provided adjacent to the doorway member.
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 opens when the cage, which moves up and dawn 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
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shaft of the elevator through the gap in the hal

door. As a result, the snoke may spread to sone ot her
floors through the gap of the hall door of these

floors, thus exposing the residents to danger. 5In

order to avoid such situations, sone elevators are

equi pped wth a sealing nechaniggwinstalled for the

hal | door, or a snoke shutting facilities such as a
shutter, door and screen installed near the hal

door , ver, . wh h _snok hutting _facilitie

10t nEP IR P LaES SHeVG At e Lot U8 Yo  Br cdtoridd 2ooT:
cost aksn 'y bncr d...Eur L e r

SpacE and G a6 moehan oas That s suf doge 89fer floors
af t eewabdgnhdeher lgaﬁab% the appeanapceo¢f thBee filocors, thus
el evator. As a nethod of prohibiting the

det eekpbatihgntht ibthacappeavaneegethere is a wdely
popul ar technique, in which a sealing nechanismis

set in thé&nhakHedotr sweohd Baicht lsd tgap ibetsyweeoriehelevators
hal | door and the doorway nenber is shut while the

doorare e@retppedThétbh haveabéss memsbahépmofinstalled for

t echni ques_ proposed as the sealing 20mechani sm

Accofif n@a%g {P@e5e PECANFHOKS, Sﬁugﬁbbér faeidbhiest RUch as
el astic nenber iis nounted on the circunference of the
door® YR Tt HEOYap2 By FRECERasPPEatbaBen®as fhejgall
pressed betyween the door andhdoorgay Mhep.the dooi.ks

cl oSBT o BN Hefih eV 80 oS BER 28LREF e UpF 0UF qbgcL i it 1es

arowil{ he,dnote 2 9001 LOP.POTLESD, 804, 2 KE, ShlEeson

end portion o 0OF "€an fesse

the ARAr JNAGRLPEY YhLPelDEas ey PERDEY th¥Sbrorage

before t he or is closed. erefore, In connection
\Mt'bﬁéE%*%ﬂaﬂﬂﬁﬁ&b thden Y3PSmE L RE §§élﬁgo$iﬁgdaafterwards

relatively sinple sealing nmechanismthat™ uses a
rublRfte B dmitd MAtEpp&ifance 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 technigues 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 1s 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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50n the other hand, in the upper section of the door
and the doorsill portion, such seal nenber, if a
rubber or a thin netal plate is sinply nounted,
entails the follow ng problem That is, the sea
menber and the door are in contact with each other at
all times 10and they slide on agai nst each other when
openi ng or closing the door. Therefore, the sea
menber wears out or |oses stiffness to deteriorate

i ts ghRke st REPE oqrq%neqoseﬁrtheaer%%o&%e i"de

resi Stance is increased, the door can no onger

opene@naec@h@ﬁealiﬁs%a@%%lmeﬁbe&@e ﬁﬁbsgageeehedbwh%%aled
the door slides may be increased. Pat .

ApplnltKCKAkeEEthéayI@ﬂ&pN@Sse§123@4&%cﬁﬁﬁlgm7ﬁﬁ3% uses
each disclose a nechanismfor shutting the gap in the
uppet sebbeon ef mtheldpdrtei newki.ch the seal 20nenber

is brought into contact with the nenber on the other

si de whenOnh&hdooithkas hbadn dhosbe. upperhisection of the
nmechani sm the seal nenber is set inclined and
nDun@%ﬂroﬁn@héhﬂpﬁ@9r§éé@|Bﬁréﬂoﬂhesﬂébrse¢h|@emberr if a
nechanismis desjgned to inhibit the seal nenber and ,
The DOPERE eremmbiLr  BREE b EF?ngSmﬁ%ﬁpégcﬁosvﬁ@P entails
whi | p or C|OSI the r. In_this

the ShorPLISEhg Cof8hTtn CPnfigt %ﬁbo%ﬂ?ysaﬁ "phbgy and
Same.fd g, ofrgiedfgg%§?%gc£h§1§ﬁa% ach MOEf o1 Sat all times

prevented. Apart e above as bee

Pr opased-1e eﬂ]ﬂﬂguﬁn' §{] éQSnS%}kegem? @ﬁlng or

not slide at all tines it 1s nmade ut agal

thEdmdgﬁndﬁﬂﬁéﬂdoor. 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 mecﬁanism 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. In this manner, the door can be

opened or closed smoothly and at the same time, the
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5by an actuator only when a fire occurs, for exanple,
in Jpn. Pat. Appin. KOKAI Publication No. 2003-34481.
According to this docunent, the attracting force of
an electromagnet is released in reply to an out put
made by a snoke sensor, and the gap shut nenber is
pushed 10out with a spring to shut the gap.

Further, Jpn. Pat. Appin. KOKAlI Publication No.
7-247086 di scloses a technique that provides a snoke

shut {h@ gee¢Rarhemshatl [ReRAS iR & lRRWiRE h- 11 ke

manner around the door. This mechanismis designed to

15i nt er r uppatrte FSMRKE Y JRKId)Y e O d M proposed

| abyrinth- like form Wth this nmechanism there is

not sl tdchgipoet ianwhdeat tther ekanernkch®esedberenber silsSde at
never worn out. However, the invention having the

conf adlr tinorsbROdisclics edden abph. aBatinsApphe. oKBKAl member
Publ i cati on No. 6-234488 or 7-76477 requires an extra
spackYi ant aethaspal pativomhien ehdéimei ghtudist eébiropxample,
for lnclining the _seal nenber. Therefore, it is

di f f FRufP"t oF8hr rPBER - t KOKREf BERldFasdarnor hé084pRE481 .-
shutting nechanismto an 25al ready installed door

whi | C?@%%&%?nbothglﬁeggﬁP@ﬁBﬁtst%F fherartéagytorce of
install ed door and its guide_ mechani sm . Further,
siné?%?é?%ﬁﬁﬁm%%%% rl?srggFaFﬁgl%ﬂeH?p%Y £§ an’output made
di f fy t p j.at LU t r ing force

and H@gn%t asc[{i&%?egé]g%%’ ogh%{hggéeg‘lgp rrpéﬁ%grrgg%%%gi %iedf3 ushed

for de oot st o 0fn § he, dept+ apd t?gpi nclined seal
menber. As a result, it takes a Tof"®f tine and | abor
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
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5to adjust the seal nmenber. Further, with these

i nventions, the inclined seal nenber is pressed, and
therefore a conmponent of force is created in the
direction in which the door is opened, by neans of
the reactive force of the seal nenber. Consequently,
it 10requires a large force to ctose the door and
mai ntain the door closed. As a result, the driving
mechani sm and the nechani smfor closing the door are

i ncr edged dul tSitze apfi@praean smissl eged ij%slﬁri‘rg force

Pat. Appin. KOKAlI 15Publication No. 2003-34481

r equianeis canltakge aspac ®cter dmsihal lgeRd heReiUdRrided for

Further, this mechanismrequires, for exanple, a

cont tbke devirstofor fprtheesiwiong aout pite Singndhed semit kember.

snoke sensor, a wiring for the actuator and a

recovery RecRadiesmitthatiti $akesd 20t odcdior el labor

mechani sm.after the sealing nmechani sm has been

oper GPedddtatt 5hg seaér meEPEEr e, Fatherer wagh these

snoke sengor, etc, Hence, the device becones

conpt T¥&PEHC"Pn Fhe HBEAARPENPERdcERBAT] ASIpRespad, and

Appi OKAI _Publ icatipn %b. 7-247086, the gap nust

oo SUIFFEraheI9 RARPERFPR BF oEPFFS: LonsrenbRe b Che

Sr“”&if@héfgﬁtiﬁnwﬁfcwmﬁﬁeaggggpgéaéSéXédTobgaﬁgggénof the

t he narrow
reactive force of the seal member. Consequently, it
requires 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



6 gap, high-precision parts are required. This
mechanism if installed not precisely, creates noise
when nenbers slide on each other, and therefore it is
very difficult to adjust the set positions of the
menbers when installed. D sclosure of Invention
According to the present inventi@on, there is provided
a highly durabl e sealing device for an el evator door
gap hatighspfeeisioh pesss bidd reasiofd wedkipuredRrine, sthl

menher. and an excessive frictional ,force,. whic
h
ing i%Fe80Y RREHEST Rt F9%AE oﬁospacéﬁne%% MY Bide on eac

ot@&i Usthaepteand 00w {4 %&p@iﬁfi&ﬂtoﬁoaa@ﬁﬂitr ohe set
devi ce, and does not creafe an excessive reactive

poforicesopt | drgeembese derslindtalashen cl osing t he

door. One aspect of the present invention

provi des a seallﬁgS@%RﬁQﬁ? Pér lareTdli@at or door,

characteri zed oor,

pr J?ﬁ%'l?%fu%QX%ﬁ an %WSS?&%&- %@%ogf réC?'e% a highly
duﬁﬁBﬁﬂ3%@bllﬁgtd@%ﬂégof@@yaﬂn%nbeatéﬁuﬂd@meﬂhm@ ior fakesony

with respect to the doorway nmenber; a novable nenber
pO@WﬁvﬂdédehdﬁiﬂﬁﬁﬂaPP? @%‘ﬂﬁeSéébﬂ%ﬁﬁmﬁeﬁﬁ%rm%ﬁﬂ“fsSlve

n_a verti al direction ical ly

frh%ﬂﬁ?ﬁ%'gﬁr%%’urglﬁg ATt R Smﬁpdoan%g%%gﬁigﬁﬁgce
ea§:9_ﬂf I2GY 1§ bhnd:0t &Uﬁhnbhﬁlfmwabbérzﬁlﬁ[mﬁbrdﬁmrdﬂ device,. and

agai nst the urging unit just before the door is
doe$ ovdd cuhite athexdespive ranpédei frerciPesiiague noise of

di rect .. and a ealln mechani sm conpri sing a sea
lﬁ%ﬁﬁkﬁaﬁﬁl%&?s%?gfo ]% an el astic menber and fixed

}Orlll% gg;géé’@)é)fn%ﬂge reg&et %ﬁ@gn%%robﬁﬁgg a seallng device
con .

igured to maintain non-contact state wit
fofEﬁ&pezévdﬁart&ﬁbrdoahaﬁﬁudeeltéﬁab@ocmmpnssnmgn ng,dewmﬁayomember
seal a gap between the door and the doorway nenber
prgweRdt e fodabl é’fnéﬁb%]revlaé‘%u%éié?oﬁo%?‘we%|~Péijacent to the
docpr_uw%h %% rn%%cqac%e%%?ngr %L%%S.ﬁ& q\llt}ﬁ P@éﬁecttotgoﬁ?e 'cfc‘)orway
con t h an“upper portion of the door.
metbet;NizSne@ad,e hbah&e drorddedchanizemd il unie@ea doorway member

belt-1ike seal nenber made of an el asti.c man’oer:L
anQISFRbLS e HeF et AUE§CERoR HRYH6P Ry fsiterl Lfnewards
I t h en
R S v A
mo sl ﬂl@%eﬂﬁﬁ?&ma&ﬂs bbeirsgalchheabemaopbends jis: before the

vertical md portion to bring the portion jnto

doconitact oapd 1 He Bppetosedsl BAVSl The B667:nd fIFRPELN and
manner r V,

o TR pkOyith RSLIEERA LS, S003 PO G00 Mormea of

elmllbaﬁﬂeﬁﬁu ngldudesea helthel dk@rmaknemﬂb,erthl@adeabfm@Wer

el astic nenber, which is set horizontally in th

be Hisoopag i Fristrse 0 Wé%tétlﬁleanav%b%l%ﬁbéﬁ?% “ﬁ&@héaspect o
docYg'r WH gythe OBQSF Cgﬁal‘&msealie SS% }:!E%'Hé% the
s o bring |nto ntact Wi th the upper
do@ﬁ(‘einldoﬁh@fddd']ﬁia@oménﬂoaﬁl‘] Usient ke gaprdagtweenbdhe sdposhed down

and the doorway nenber is shut. Al ternatively,

by tihe SealidngrnEeritisth PRSI Udes 152 el PePf K SeFF 10 ‘contact

nber nade of [ nber, which is set

er]:grlzo %ﬁlpor §¥H§J%D% %?%@nenber When the novable
menber is pushed downwar ds by the push-domn
mechani sm the seal nenber is brought into contact
with the upper section of the door and the doorway
menber to bridge therebetween. Thus, the gap between
t he door 5and the doorway nenber is shut. In
anot her enbodi nent, the push-down nechani smi ncl udes
a cam nenber and a push nenber. The cam nmenber is
provi ded for either one of the doorway nenber and
door, and the push nmenber is provided for the
10ot her. Imedi ately before the door is closed, the
cam



menber and the push nenber engage with each other to

push the novabl e nenber downwards. The seal nenber of

t he sealing nmechanismis nade of one of a

rubber sheet, a nonconbustible rubber 15sheet, a

filmlike resin material and a thin netal. plate.

Brief Description of Drawings FIG 1 is a perspective

front view of a door device of an elevator gate

accondilHg tarer hehe ispatingoseigai fie ATCBINCE e Ppieslehe seal

i nventi on when vi-ewed from an el evator shaft side;
member @aqesoérﬁneﬁil%‘%tg‘édm‘?ﬂi‘k@ﬁ/ oftiahphit b he 6ot in the

devi ce shown in FIG g g
dCfW%éfren%%ﬁ ara%ed S@?Jevvesqa@% & ﬁ%‘%ettca?d P31 1 WHBPoT 1o open.
T O ART AR R b S RF AT i R L (5 PR e Berheion,

Fl G
A ST e g Pk NP a e atet T P

lﬁoﬁcoﬁahsﬁl 86l Q53 ép%%&' ggalloglcﬂe%ﬁmoe}sen @l ang fh8er, the

ndi cat ed FI G
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
deorway member. When the movable member is pushed downwards by the
‘ pushrdown,ﬁechanism, the seal member bends te bring itself into
contact with the upper section of the door. Thus, the gap between the
door and the doéﬁway member is shut.

Alternatively, the sealing mechanism includes a belt-like seal
member made of an elastic member, which is set horizontally on ths

movable member. When the
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5FIG 7 is a cross sectional diagramillustrating the
door device shown in FIG 1 while the door is open;

"FIG 8 is a perspective front view of a door -device

of an el evator gate according to the second

enbodi nent of the present invention when viewed from

10t he el evator shaft side; 8 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

anot meevapale némbée Uoopusieyd cdosimeands roFl e §Gush-down
15FIG 11 is a cross sectional view of still another

part RFChanelgmortieviesl sheype ¥ niFligogyht into Gact with
12 is a cross sectional view of still another part of

the ddit WRREESHolh i9f e door|and 1the depryasgnember to
sectional view of a part of_ 20a door device according

to tRFHT d Dof FHS pridietal RASGh;the doox
FIG _14 |t§]eea_c§:rooss secti.onal. w%vylto_f anot her part of

the Go5 st rs"ﬁaé(/vﬁ“?@% G° 1 FI G
oo 1 SR S LA, O R PSR o
PreseRE1LRLentl iy Rt Cantf d DAL MREBIEC TfRaloan
view of another part
member is provided for either one of the doorway member
| and door, and the push member is provided fof the
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
shget, a film—like resin material and a thin ﬁetal
plate.

Brief Description of Drawings

Fib. 1 is a perspective front view of a door
device of an elevatoi.gate according to the first
embodiment of the present inventioﬁ when viewed from
an élevator shaft side;

FIG. 2 is an eﬁlarged view of a part of the door
devicé 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 I1-I indicated in FIG. 3;
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10 of the door device shown in FIG 15. Best Modde for
Carrying Qut the Invention The first enbodi nent of
the present invention will now be descri bed
wth reference to FIGS. 1 to 10. 5As shown in FIG 1,
a gate of an elevator conprises a frame body 1
serving as a doorway nmenber to sgrround an opening
portion 2 of an elevator shaft wall. A hanger rail 3
is installed in an upper section of the frame body 1

in a horizantals di gactci,rocfhs 1 t&%inralOfdihalagl{llgarrchoarkSen(sgalong

and 6b are suspended fromthe hanger rai y hean

of hangen ihal beis 4Ryiand 4D {@n¢rangers 5a and Sb.
The hall doors 6a and 6b nove symmetrically to |eft

and right rFakong tihe han@eys rRidei3naldld L8 tddken along
prevent the hanger rollers 4a and 4b from com ng off
t he thiel lihewsrNsiidelisampar tinr @lIlcer 3;7a and 7b are
arranged on the | ower side of the hanger rail 3, and
they are Féfat dbliy mourted cecthenhdngdrgream dnd ushrating
respectively. 20The | ower portions of the hall doors
6a aﬁ@eG%ogfedevice shown in FIG. 1 while the door is open;
FIG. 8 is a perspective front view of a door
device of an elevator gate according to the second
embodiment 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 ?IG. 8;
FIG. 11 is a cross sectional view of still another
part of the door dévice 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 embodimént

of the present invention; and

FIG. 16 is a cross sectional view of another part



10

15

20

25

gui ded al ong a doorsill 9 provided to be
substantially flush with the floor of the hall, by
nmeans of gui de shoes 8a and 8b. O the surrounding
portions of the hall doors 6a and 6b, doorstop
portions 20a and 20b, 25door rear end portions 2la
and 21b and doorsill portions 22a and 22b are each
provided a built-in sealing mechani smthat

constitutes sealing neans. 11 Next, the
seal igTy dmRChairs ewrvigded, f o, thg; ugper sections of
the hall doors 6a and 6b will now be described in

detai | s wit hBeetemedee fbe EbGByilgt 0ud. thbGindeh$idn

di agram showi ng an enl arged vi ew of the 5Supper

sections @het He rvdl lendeatisndGe and thile shewernt ifventli.on

FIG 3 .is a diagramshow ng a further enlarged view

of tMéldedpPWoheAderdirddesd WinhFirefe2enEeGBo 4TG8.61 to 10.

are cross sectional views taken along the Iines L-L,

M M ARdSRORD iBsBéEti vel p, Jakerpd a3. ellavELGS. comprises

6, 10t he halé i,.s Located on the right-hand side of

the Fi gﬁﬁ%‘? AdYt he SEFEFRP0ASsRafiPOsKay MempgEated sgaround
IGS, 2 to 4, a door

th fi-hand side,.As sh i

hegdéﬁ ﬁgeﬁg? ?%ag5§08 2og%aﬁbnﬁgﬁﬁ€FoFsSBﬁgtiHéélto

f t I i . id f th |1
hoora BEnglt | PPl 86 LoLnt g ) tBRCY 4oL 0 Rute  BEGIEEn of
th . i Oc_i

o e e diftbday 1 in o npRiSSHRR AL AeaPEnlo

i's fol dednipd Or 295 Lnghapgobowagdsahesshatt si96chQeq

face the upper sections
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 lowér 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.
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200f the hall doors 6a and 6b. A header case 11 is
connected to the frane body 1 and provided in an

i nner side of the door header 10. The hanger rail 3
is mounted on the header case 11. The | ower end
portion of the header case 11 reaches near the fol ded
portion 2510c at the |lower end pgrtion of the door
header 10. A belt-like fluorine-based rubber
sheet 30 serving as a seal nenber is provided

hori zont alaktal A tdae1 ik 'n%&{éﬁ&dé,n{ga'pr%ﬁ%féd %IOfthe

the fol ded portlon 10c across between the | ower end

por t uppeaf sthe ibeaderr easenbl 1arbdie ¢0lated eportiinaN now be
10c of the door header 10. A |lower end portion of the

r ubbdesshtébed3@ni slepiandbedihet wese raadeower Fhiglsder to 5.

plate 31 and the folded portion 10c, thus fixing it

to t FéGfokdéd portiagmabOshomingpper eendrgeddt viewoof the

t he rubber sheet 30 is pinched between two upper .

hoIdEPpﬁFaF§§t32n§eP§i geabaﬁévﬂ@p§sn§ﬁbén§ 6l Backn in

su pﬁg@& ate 33 and . a fraont support plate 1034, each

for a sgﬁgheglésr@sghagéﬁ@ FHGHEBE BniaAthAReenlarged

si de fgwtg wer ggd go% Ee he S ase 11

As shown Th FI'G S8° R aﬁﬂ 58 tlBI an§1GS. 4 to

frcn% ﬁﬂgpgfésglgégt§on9{ Eg&ntgaken afong the lines L-L,
M-M and N-N, respectively, in FIG. 3. 1In FIGS. 4 to 6,
the hall is located on the right-hand side of the
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 11 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 horiiontally along the
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a manner that they are displaced with each other in
15the longitudinal direction in a |longitudinal md
zone of the header case 11. The upper end portion of
t he rubber sheet 30 is inserted to be slidable in a
vertical direction together with the upper hol der

pl ate 32 between the back suppog% pl ate 33 and front
20support plate 34. Tor si springs 35 serving
as the urgi ng neans are attached between end portions

hol d | 2 | | d |
5 SR Sl Bt P o
elas %%' X Hkgegoﬁgﬁa nzg&o%%loﬂ Sgé?n %se 11 and

Fat S 36°dervi ng St e cdm TEMbers

symrerl@ %ehbgdabmhsq tlgcss%t ltﬁgsdgg@r hEEgeEnidng A lower

portions of the upper holder plate

si desndCapyt @bheks Biet Pabbeer L8 eas QUSBsnﬁﬂﬁéﬁédaBgtween
correspond to the cam plates 36, respectively, are

r ot ak abbyesehol Qethplhaagel éadaﬁdeSEomBeahﬁoba&bn 10c,
door 6a and 6b. 5An upper edge of each of the cam

pl atelsul6fisihgrinedtdntbeafoadegopbirono86a0that Ahaspper

~an uneven height. The camroller 37 comes into

conteied ReYthiemeoCamporubbar 36heptsBObes openthedhhklween
doors 6a and 6b are closed, and it noves up to the

hi ng"é%dﬂ?Rﬁf—” dfowfér WEAREDOBL | BATBBATf 2 BnMeTiebl@wnembers .
secti on. t he rubber_sheet 30 i s pushed

domnmardsAt heY PPt h ?ﬁ%t%pﬁéraﬁglﬁe?fﬁpﬁt§u890rt plate

f the torsjon.springs 35.
agij? éac Jfﬁ%é) % synthetlcpres n, are mounted on

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 othe; 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 porticns 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
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The operation of this enbodinent will now be

15descri bed. Wen the hall doors 6a and 6b are open,
the camrollers 37 are | ocated away fromthe
respective cam pl ates 36, and the upper hol der plate
32 is pushed upwards by the elastic force of the
torsion springs 35. The upper eg% of the upper hol der
plate 32 is made to 20 abut the~upper end of the

i nner side of the front support plate 34, and thus

the rybber et 30, s stretched to maintain its

non- co%?% 't sﬁgtg %ﬁt% ébé%@- SHHE Kl PUsdolemhgrs and
and : I E .S .S e, the hall _.doors
6a aggrg %nﬁ ane f%gglég Sdﬁ%%ctlo Frdt Sliay 21

becoﬂ%tslt%% *s%te%h T[T 5%32161%“%13(’%@ thi thzﬁl door

nmovi ng the doors, the rubber she mai nt'ai ns
stretgheddstat e unt|I 14 just before the doors are

cl osed. Just before the hall doors 36a are cl osed,

each of the epperokldeks 037 CRMESL RHQ %@ﬁi@gbﬂ@§|36 is
the cam portion 36a of the respective cam pl ate 36,

and foymsdupnto theahi ghrséohi 86aoththehseagnpantiven

36a fromthe | ow section. Consequently, the upper
secth®hdlet - t hBheubper rohéer 30 tempashestdodowntact with the
together wth the upper hol der plate 32 against the
f(H(ﬁ?%ﬁp?¥Eﬁ@%r§§%nJ§EFlh@goss theebakl Gdoopst abahd 6b

As the r er sheet 30 i s pushed down, the 10vertica
%t? %ﬁ t fred rbbb%?v%he%? 89 Fheehaghisartjon of the

bent to ect §§%tpe sh flde The md portion of

the er éh%%t E%mlt ?s BENFECELEOBr oubES i nklpe rubber

gbglr% 6a andt]%né'gsﬁggr%g‘ﬁe%aé %teé‘g‘g%“g%{&)gje‘ﬁhl%ﬁeupper
doomdiepder, ig%éﬂgbtgggfwyﬁftﬁ50£5ggg QF the ballion
springs 35.
The operation of this embodiment will now be
described. When the hall doors 6a and 6b are opeb,
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
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doors 6a and 6b is shut in an airtight state.

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

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

this. i nent t the_shaft f -
W R T e e SRR
fi t hge, i fLLusi f th t

[t hedoppst 28, ad® cllobbie! QR o2t MR (219998 37 comes

accor dt8gcbAthbe 28&hi REIBULC Bk 1Al $68MEdLIRN e sphective
the sealing nechanismcan be installed in a snal

spaceami phategabd tad hsvbei abt tdi kaet h9ghaseWlibnd% s the
its thickness direction. Therefore, the Sealing

5mecbani sorcaonbasknsiakl edei noansakready bubhkehakhtly,
door without requiring a |arge-scale reformin its

reneWed eppstrsettdoon of theThebbabbeheshedd 36 plished down
the sealing mechani sm does not slide on the hal

doorso®athaw whthhblie arerepeheddedandateosadagbinsit the
IS Qégught into antapt mﬁt?_these just before the
door’LHr%e X o). te¥ s HoR hFRr b agP on(SeheFFabbe? to 6.)
phoet 90 s Mok SSRLLY YELD.OW. (20d Sands up 19,
SUTQAg 200 1% "SRG 38 JPTE8 Al liet N800 5oL &
'elastically 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. In 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.
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15cl osed can be reduced to extrenely |ow | evels.
Furthernore, the sealing nmechani sm does not require
an actuator or wiring, hence the installation and

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

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

a horlzon%qg g{EQCt%%%%Mfg%resﬁ%ftaﬁo t.he c nﬁ%% Jd this

is al so possible "G

door efB¥hS et oﬁﬁes%%%lihbdh%%hg%a%m_%%é EQCHHQ$%l§ed in a

hi gh- speed doof and a | ow $pee oor

secopflagMbegdbrentyieh E@%a@ﬁe%%nﬁtbnﬁ%@thndWEEEtEQW as well
be described in connection with a case where t

preseat itavehiteness appkiedoho aTd@Qéf@QéIC@h@fsbﬁﬁlng

one side sliding type with reference to FIGS. 8 5to

12. ™Gagissy gapebspéotiwdlédonn whewlobadppeuilt hall
sections of hall doors 6¢c and 6d of the one side

sl i diPRr typehowt evneduiréngt helshgttssade. rEEGBN 9nt bts

12 are cross sectional views illustrating the
strLRﬁQﬁ%P%fCQ%%tBB6F1@%V|ce mnth the respective
parts. Frgm 10 FIGS. 9 to hal | _side is

| ocated o ?h%u??ﬁﬁtsh%ﬁﬁ g?d%fth?héeﬁF@HGemSﬁEaPhém does
routos” 1S G RERAN Fer Sba Tl S %fed;ﬁ% prencd
?goge 1 |S§% égh?ronfggc hal%h€o$%t$?%%%t%% ran Fothese
posiy tdsQﬂ"%engIG%d %}éenﬁgn?(@rsgdéfﬁh@}égew .Cﬁl{ljt?e }?ﬁé l operation,

doors 6c¢c an e openi ng

dOOH:%GGQ@%ﬁ%HééHnjd”iss St Cead DBy | O¥ESPEE, NALd stangs

door 6Cc noves at
up to long use. Further, the frictional force durlng

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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a | ow speed towards a door case 50 on the |eft-hand
20side of the figure, and the high-speed hall door 6d
noves at a high speed towards the door case 50. The
hal | doors 6c 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. 25 As
shown in FIGS. 9 to 12, the hanggr rails 3 in pair :
are provided in parallel with the header case 11. The

i
hanget ﬁob ﬁaPé gogggr as, the MNanger 5d %Ethe 3 Gage where

hi gh-'Spee |s suspen SdProfit

one pfet F%egéﬂgeﬁ LahkS o &'agbgglgénggr al ab o%rdéQ1ce of

Each of the hall doors c an noves along

respegti ¥ge08e48f st N8 iRGNYSHer Aliks §eferenceTE% @@@@ 8
header 12 has a stepped section at a horizontal md

portteni2Therdeor sheadar pt2spastike Febdedvipewt c&Nupper

12c on the left-hand side with respect 10to the

st eppedt sexti ofi halFl GooBsand thd 6dl dedther bhensidd

on the right-hand side to the stepped section. The

f ol cebipbry i oybd2cviewedcared hbarshhétuppde.seffen 9 to
of the | owspeed hall door 6¢c to face it. The fol ded
portl%wﬁ§9d3¥%s$o%%@%ﬁoﬂéérV#ﬁESubbéﬁstratlng the structure

of the door device with the respective parts. From
FIGS. 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 6¢ 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¢ and 6d are arranged to overlap one
on the other in front and rear positions within the
door case 50. 1In 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 6éc is
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15section of the high-speed hall door 6d to face it.
As shown in FIGS. 9 and 10, the belt-1like

fluori ne-based rubber sheet 40c is provided

hori zontal ly along the |ongitudinal direction of the
fol ded portion 12c between the fol ded portion 12c of
20t he door header 12 and the Io%gr end portion of the
header case 11. The | ower “end portion of the
rubber sheet 40c is pinched between the | ower hol der

| at d t f ol ded rtion 12c to he fixed tq
Phe Purhelist Ean® s o8 Chico Rl ddipors i e hanger
th i i t

ol dar Tar i 287 SRR R FASEIP SR SPE Wifptied na1a

The baek 8HPRAr buRkaheedd radth HHANGLLHURPALL ggakgffﬁgnger

each forned of a synthetic resin, are attach

i nnerasusf aceiaf theenbawer ead1per tigon ehchherheadenhain
case 11. The upper end portion of the rubber 5sheet

40c dsoraséct eddt 6dbeocskisdalbagi theheeypetité@ke one of the
direction, together with the upper hol der plates 32

bet weengeherdatk Support plate 33 and front support

plate 34. As shown in FIG 8, the torsion springs 45c

are set bEReedporhbBeadds éf hhe appéerbhetdercplianeal2a

10and the | ower holder plate 31 on both sides,
res&&?l??Q&ﬁ%fm#%epﬂﬁﬁé?nhol@E? Ararehgades 12 has the

o SUCEL LG UDIRTES DY LorSlan, SRS 95,
platgs AR¢ ANG, LG S0-LLLD ENdp3598s: L ESPES EY8hYa portion
12d 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
12¢. 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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15The camrollers 48c and 49c corresponding to the
cam pl ates 46¢c and 47c are rotatably attached on the
hanger 5c of the hall door 6c. The upper edges
of the cam pl ates 46¢c and 47c are formed into cam
portions 46c¢c' and 47c' each having 20uneven hei ght.
Just before the hall door 6c¢ is.glosed, the cam
rollers 48c and 49c conme into c%ﬁtact with the cam
portions 46c¢' and 47c', and nove up to the high

£i t ti 46¢' d 47c' f th

ow secti O, BEGoBHHERELyIFHE PdaDEr dheet ABEPPEt Plate
heg 2 t h ith.th hol d

21 SO B ETa LT EpUERSY b dffacrea <.

i5c.che showp L FLG 8¢ the £BULPOLLLOBo#BRon0bet Phe

19 camplate 46¢c, which 1s one o am pl at es

and Hdsdeorégsoondi ngrhe tPsePabhadeere 66n LPathe Srubber
| ocated on the door case 50 side, is placed to a

| evedhdeomes0d hpm 1hedroédthe 6aMspoaibos Al ctndf véheical
ot her cam 5plate 47c that is |ocated on the doorstop

Si delirfhet icam riobderhedBow il relspomepay heldde shites 32

plate 46¢c is placed to a |level |ower than that of the

camhbediyesn 4dve dorclespurmirig pbatde3Tamel ftend suppart

this manner, when the hall door 6c is noved in the

di r &d@E6h 3o 166 EOWhel doIG- the Wam toidiem 4qerings 45¢

| ocated on the doorstop side passes the cam plate 46¢

on PAE §&or PEtve st Wigend mlutthreiurpan digfdes mipte 32

contact with it. Then, just before the door is

cl 08B8, e 16k Bdiy B g uow doH (Tids orferRec-

W th, ca rtions. 1546¢' and 47c,., of the cam

pla?éggjgé an %4ygper %dﬁ&%r ﬂlate‘%Z 1s 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¢c and 47c are rotatably attached on the hanger
5c¢c 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 6c is closed,
the cam rollers 48c and 49c come into contact with the
cam portions 46¢' and 47c¢', and move up to the high
sections of the cam portions 46c¢' and 47¢c' 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
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respectively. As shown in FIGS. 11 and 12, the
belt-1ike fluorine-based rubber sheet 40d is provided
hori zontal ly along the |ongitudinal direction of the
20f ol ded portion 12d between the fol ded portion 12d
of the door header 12, which faces the upper section
of the high-speed hall door 6d,_ and the | ower end
portion of the header case 11. +ﬁe | ower end portion
of the rubber sheet 40c is 25pi nched between the

I hol late 31.and.the fol ti 12d t

00k RISt BIEES, TRaER Sal A URoE oy 4P B ane
t] 4 [ [ .

por 88 ks HISGLHAREL £AoEh“00yh0002] BLACKRL. 1s 1ocarea

novabh et ABNREES. case 50Asshandipl atgcdld t8 goynted 9Buer

an inner side of the folded portion 12d of the door

headehad2ths® stapHeSEagi perthenf azdedoportiboptAdd. cam
The back support plate 33 and front support plate 34,

eachpIataed7of thasyhs hebéateason, theedabtachpdsi@ea The
side surface of the stand plate 13. The upper end

port¢anm odlide 48bberrshepondOdyi soi nsertad pbabe 46c is
slidable in the 10vertical direction, together with

t he Riged hio? derlved ekower beharehhaheobaktlke sewporeller 49c

plate 33 and front support plate 34.
corresponding to the cam plate 47c. In this manner,

when the hall door 6c¢ is moved in the direction to
close the door, the cam roller 49c located on the
doorstop side passes the cam plate 46c on the door case
50 side without being brought into contact with it.
Then, just before the door is closed, the cam rollers
48c and 49c come into contact with the cam portions
46¢c' and 47c¢c' of the cam plates 46¢c and 47c,
respectively.

As shown in FIGS. 11 and 12, the belt-like
fluorine-based rubber sheet 404 is provided
horizontally along the longitudinal direction of the
folded portion 12d between the folded portion 12d of
the dodr 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
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As shown in FIG 8, the torsion springs 45d are set
bet ween the upper hol der plate 32 and the | ower

15hol der plate 31. The upper holder plate 32 is

el astically urged upwards by the torsion springs 45d.
The cam plate 46d and 47d are respectively attached
near both end sides of the upper, hol der plate 32. The
camrollers 48d and 49d corresponding to the 20cam

pl ates 46d and 47d are rotatably attached on the

OB B AT T gy pp O MDEL S S

of the camp

porthgnﬁoﬁggleaﬁgmggg _each having uneven helght.
Just before the hall door 6d is cl osed, 25the cam

rollers 4§ds@€ﬂd4gﬁa%@”ﬁ3|Q%On&%ﬁE%@toW'%ﬁ E“%e%a@lde of
portions 46d' and 47d', and nove up to the high

SeCtthesfoidéhepéﬁﬁhpﬁrH26n5f4ﬁﬂe aBdr4kdagkkonpt heo stand
| ow 21 sections. Just before the hall door 6d is

cl ostdcinpetcanfoditdr pod8doanli249d thaebabkt Support
contact with the cam portions 46d" and 47d" fromthe

| ow BERES oh3 @fdt Aeowansppporbnelatendéqueathyforhed of
r ubber sheet 40d i s pushed 5downwards together wth

t he AppErthtHerrpibie %Qeaﬁbtﬁ§he@heof@r%edefswhéace of
torsi.on s S 45d The cam portion 46d" of

the WimY C@ ©vh?ch TRe onaPef ¢0@é RaRFpPates Wb
and COrr.espo to, the hall door 6 that js
Iocaﬁﬂ% CTARSONHOY L e ek da0r S, LheL 1
leV@eﬂﬂ%ﬁﬁitJ¥¥Eég¥gn, tégé%ﬁé%nw1th 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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portion 47d" of the other camplate 47d that is

| 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 15plate 47d. In this manner,
when the hall door 6d is noved %g the direction to

cl ose the door, the camroller d | ocated on the
doorstop side passes the cam plate 46d on the door

TR R LB BRCH SRt e
o | £48, 499,800 90 SRS 0o Lo ML LD BRI e con
eoPESHLYOLY, oTe aherayhencobul 3. BEOULTESLYM L che con

pl acgdrt NorSt hecdage6aae190 tR0pPgPbLPEsHBLE: 4bheis pushed
upper hol der pl ates %2 of the rubber sheets 40c and

40d asenpashedtoguends Wychhenel aspée heraeropihbe 32
torsion springs 45¢c 22 and 45d. The upper ends of

t he arppirsthotlder fptatesf 32har eonatent spabugst bedupper

end of the inner side of the front support plate 34.

In this stk esamhportibber46ttevs dle aad Addtar é6d, which

stretched to maintain its non-
is one of the cam plates 46d and 47d corresponding to

the hall door 6d, that is located on the door case 50
side, is placed to a level lower than thét of the 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. In 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, just before the
door is closed, the cam rollers 48d and 49d come into
contact with the cam portions 46d' and 47d' 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
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5contact state with respect to the hall doors 6c¢ and

6d. Even when the hall doors 6¢c and 6d start to

nove towards the doorstop side to close the gate, the
rubber sheets 40c and 40d nmaintain their stretched

states until the doors are conpletely closed. Just

before the 10hall doors 6¢ and 99 are conpletely

cl osed, the camrollers 48c, 49c, 48d and 49d cone

into contact with the cam portions 46c¢c', 47c' 46d

and ' th a t 46 a7 46d_a

respé%?i%g% §hg ﬁ%gggu%ﬁ %ﬁet Hpggctﬁg%é ofp%ﬁges 32

cam ppstheAs A6Capuft’fhe %{éé@g' eﬁﬁd %Wm%ﬁﬁé&hglh@ the

sections. Due to this shifting, e upper portions o

the fobbersspeets 49stangds40d1ar enpyshedco0Wane rubber

together with the upper hol der plates 32 agalnst t he

for cehadt s he0 ¢ oisd o008 pataYSE A6EcRBE 450ma2RAsSihhets non-

rubber sheets 40c and 40d are pushed down, the

ver t¢adtaati dsfpor¢ i witlof resgdcbf tohehe ubbel dbeets640and 6d.

and 40d is elastically bent to project to the shaft

si de. Thd@?emh%hﬁmdt@©rh$bhsd©©r5hécr@b@eﬁdshEetS #0cmove

and 40d are hrou into tight contact with the upper

255 &AM dihe Chfafftromoﬂrfge 6€C R Bl tirg @atrcfésutltle rubber
en the door header 12 and the up

th bet
segtsg‘(?r%§ o 4 4henhi4o %dﬁﬁ@tﬁ%l%nﬁl%rl%t%?ﬁﬁhéﬁ Hpates

t 3 s bed
et HEEHY dé%’rorr?ea?oteer @ﬁ%?&'ﬂ&é §Z§~I%%§b%?3re the
th || hut th t
Shebpdt, gR8%E o atH, & 4% f%oumg%]% o C1dgE ene can

the&%ﬁ@%ﬁat Q% | leycof 4t8l?nea| S;CQIEC%E elnei:\/c%‘r’ltcpc;n1!~I t with

to the s 'S shut” of f manner
of anki EamCaRRet Bt Aedihe @ﬂ@ft 4‘ m r
hal | . Thu? P helgéallng devi ce ‘of cﬁléhgﬁﬁghfhg%? %Eﬁ1cam

prepentekhe 6$:haf4t7cf F ABS/NE N7 BS @espectively, and move up
to the high sections of the cam portions 46c', 47¢',
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 45¢
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 6¢ and 6d. As a result, the
gap between the door header 12 and the upper sections

of the hall doors 6¢c and 6d is shut in an airtight
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10 chi mey, thereby suppressing the spreadi ng of the
fire. Further, the diffusion of the snoke to sone

ot her floor can be prevented. Further, as in the case
of the first enbodi ment, the sealing nmechani sm of
this enbodi nent can be 15installed in a small space
with regard to its height directhon as well as its

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

wi t hQutcpequiring a large-scale reformin the

el evator renewal construction. 20Further, the rubber

sheets 40asapds4@dpaf LR veealindd ghRCRarieade hRoly Rl
all tinmes slide on the hall doors 6¢c and 6d that are

openkdaded thosed, thet uppey aeethradgbt LRAEOhEONt Aebrs 6c
W th the doors just before they are conpletely

cl osedd Wit hst hhstopétht the, rubbe?2bstbbes d4heebsd4@€d in an
and 40d are not easily worn out, and stands up to

| ongauseigiFurshete, t wedf therebnak ftbecéldwrphgthe air from
sliding and the reactive force after the doors 24

are TP oAV et beakbdueebheosbafteidl ghpbwfével §n this
Furt hernore, an actuator or wiring is not requjred

and THEIEF or &' AP FR 12 | At FbRC afidnAa} ugk ARt taf eshaft from

e teng e AILLS, STROH TR f LAS PLEDRLC DNEDNIP e

11, S0t &R AR AL LB o

COTol R f LR BRI BB sire.

e 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 reguiring 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
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10when it is conpletely closed. A belt-1like
fluorine-based rubber sheet 60 is provided

hori zontally on the fol ded portion 14c of the door
header 14 to extend along the |ongitudinal direction
of the folded portion 14c. The |ower end 15portion of
t he rubber sheet 60 is pinched Bgtmeen the | ower

hol der plate 61 and the fol ded portion 14c to be
fixed to the fol ded portion 14c. The upper end
portlon 85 s extend

bb
fol déd” pOfPlgﬁ f%@ ES Fggch%OtﬁpSéFrgggﬁﬁoﬁOHf FH&
hallFaggHQEmggerate g&lngtg 5 SHR%QB% la%%ts%?%GQred and

front support p eac or e a synth
reS'ﬂheﬁéfoﬁét@EQeQDEQaﬁmgtheﬂeﬁnauEﬁﬁﬁgtﬁgnkhgrgogggy

end portion of the header case . [ der plate
serving asha tRyabl emBonerbBaL b$ tﬁéeFE@thQ Bevention will
slidable in the vertical direction between the back

supposw Ipt adles3B8ilaad #iont refdppenteptat e184. Theand 14.
| oner edge of the holder plate 25 62 cones in

contlkE- wihia si deossirsaceiohal heiewbbeiusheetifg. the
As in the case of the upper holder plate 32 in the

fir PRSI CHRGeren ehetlmol ekl pqifa% 62 whkibfasti tal hgt

5ur ged upmards a torsion ring serving as urging
mearSMPHTE &ggﬁﬁﬁor%“@h%lgal1gdb%r36%r@§sc$%§éﬁonal
t he holder p e 62 i s pushed downwards agai nst. the

for & %ﬁ%ﬂﬁ § APBYT a5eant e n?%%whall door be

sim Il_%lrn t% tlhsatco%plte eelcfscel ofeé-he first enbodi nent.

A belt-like fluorine-based rubber sheet 60 is
provided horizbntally on the folded portion l4c 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 14c 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 sefving 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
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10l n this enbodi nent, when the hall door 6e is

opened, the holder plate 62 is elastically pushed

upwards as shown in FIG 13, thus maintaining a
non-contact state in which the rubber sheet 60 is

apart fromthe hall door 6e. 15Fromthis state, when

the hall door 6e noves in such direction to cl ose

the door and reach a position just before the door is
conpl etely closed, the holder plate 62 noves

downy@ar 0 [ 1 G..14. e Ly, t

rubb\g? g%g%% 231 ;@sgmﬁ%s te?J’(E?J’\/\/ﬁa\/\/a%‘:r?L S %glt%gtae asotfrgglel fubber
bend sapd+t g sheet is brought into tight contact with

t he upper section of the hall door 6e. As a result,

the gap bekwaen te doer Jreadey ukhanthdiRRURRGte 32 in the
section of the hall door 6e is shut in an airtight

st at €1ra5l ambbidd mEarnethet helbleewpahtehgaiik knemtanally
el evator hall to the shaft is shut off, and therefore

t he smokd uvpwartlsr eycanmotsénhespiriegsbbaitrihgoast heging
26 el evator hall. Thus, the sealing device of this
enboBeaRAt ciheprevent bhéoshathef hemlsdpeirngeadsaclosed,
chi mey, thereby suppressing the spreadin% of the
firethEuhehder Phatai PPusroRushefhgoyrbrREIS0agaABSE the

50th§r fI00£ can be prevented. Further, as in the o
case" Of St He fF?%tt%ﬁ%bﬁpnﬁﬂf}nghgys@aFPﬂgmﬁEEﬁﬁﬁF§n§lmllar

f this.enbodinent can be ipstalled i |
wi th AT a b TPS HAPGHoS dr PBCEFEnt a8 RBPITEE ts

thicknessy Qi f@ELI Ofrodiment, when the hall door 6e is

opened, the holder plate 62 is elastically pushed
upwards as shown in FIG. 13, thus maintaining a non-
contact state in which the rubber sheet 60 i1s apart
from the hall door 6e.

From this state, when the hall docor 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
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10Therefore, the sealing nechanismcan be installed
in an already constructed building wthout requiring
a large-scale reformin its renewal construction.
Further, the rubber sheet 60 of the sealing nmechani sm
does not slide on the hall door 6e that 15is opened

-and closed, but it is brought inpto contact with the

door just before it is conpletely closed. Wth this
operation, the rubber sheet 60 is not easily worn

out, AN SANGS YR t @ Qng -sé:éi:jitr{lfrdex}i%% of this

frictional force during Sliding an e reactive

for cemafitihtt REndPekvich €198 d AN B8 e AUGRA P as
extremely low | evels. Furthernore, an actuator or

Wi ri g dhs mpely, I egeirkes, saphidayiefOrdid R@reading of the
installation and adjustnent are easy.

The ffawet.h Eakodiemrpnthef dilfepriesertt itheeRota 2ZWisdme
now be described with reference to FIGS. 15 and 16.

FI G otBeirsfaocrossnsbet paealentiesl i | | ustrating the

upper section of the hall door 6f just before it 27

i s cl osedFuahlicFl Gas1én $hg @arss ofedthicoddlrsii embodiment,
illustrating the upper section of the hall door 6f
whentRe F%agbw Ié?%ﬁ?”éﬁ@s@é. tha st R odABBEL nERR, bE

fillfésggf?gé Zg ésségil 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 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
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5between a fol ded portion 15¢c of a door header 15 and
the |l ower end portion of the header case 11,

hori zontal ly along the |ongitudinal direction of the
fol ded portion 15c. The upper portion of the filler
menber 70 is exposed fromthe upper end of the fol ded
10portion 15c and faces the hal Lydoor 6f. Corner
portions of the filler menber 70 and the hall door
6f, which faces each other, are each fornmed a

Cha”ﬁgrclosed iha kaek %pﬂg“é el-3k8 %éc@%n&ﬁo%ew

support plate’34, "each forme a synthetic resin,

are attashedrtnglbhbeubprer saukfiage oef chBenhowenoeRder when

portion of the ﬁeader case 11. A holder plate 71

servifngiascampbwabhe aesbes.is inserted to be

slidable in the vertical direction between the back

support plateh33 ambdotliorhtsuppdit lpkrattemBér AC is fit

fluori ne-based rubber sheet 72 is 20fi xed on a side

sur feeevednt hefhbllddr ppkaten7idc of a Fhiy habder 15

sheet 72 is frovided hori zontal |y al ong the

| ongitddi Rl leveecendnrertine pél bbd b@ﬁ@?énci§€ 1and

the Iomer ortlon of t he rubber sheet is bent to form
BHht 722 0?%eth%obOB%%FFﬁﬁ“?%ad%EBQBFBEa?édthe

t f b t the fill
h§| (Eedois f %Oqf*ﬁesor? L¥he cBSe GPPERABABPLr™Of dbfe Tiller
platef§%14n76 13 e%%ﬁ$lrS%gégbggégfgééﬁtggdhgkdghe folded

plate i s eldast r a a‘torsiron
spri r The u be he
hgll oorr%f IngFg;%¥%% Eg?%%p 4 o% égl |é8%ﬁ%

downards,Agal Msthd i 11er member 70 and the hall door 6f,
which faces each other, are each formed a chamfer.

The back support plate 33 and front suppo;t 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. Tﬁe 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
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5force of the torsion spring by a cam nmechani sm

simlar to that of the case of the first enbodi nent.

In this enbodi ment, when the hall door 6f is opened,
the holder plate 71 is elastically pushed upwards as
shown in FIG 15, thus maintaining a state 10i n which
the rubber sheet 72 is apart fr9g1the gap between the
filler menber 70 and the hall door 6f. From

this state, when the haII door 6f noves in such a
directio close dre a.positi

bet of b P heC 8T TREnk ol Bt BPYIEFoSLa et o REI RSt 1Za1ly
15pl 1 e,.r,ubb t v S

an | G d5eal 3%%%?%25/5% R

the hO9RsPOr+hoOR 7§§s€fbEE%rEUQHth§B§eaoZ% b is closed
brought into tight contact with t | er menber 70

providedhbndéhep Ugpe header &5héﬁddbhﬁw§ﬁ§§r a§eehkenthe
of the hall door 206f to brldge t her ebet ween. As a

resufdrcé hef gape bedbneeant hprdogr bheadesam ibeandnibe similar
upper section of the hall door 6f is shut in an

ai rtighthat ate.the thss ohnbee, fihet féobodinehe. air
froman elevator hall to the shaft is shut off, and

t her ef or eI25¢ines spkeddnents | veerahhet hehl edophe6f is
shaft fron1the el evator hall._Thus, the sealing

devidRenstd ke é}ﬁbldé%eﬁa%aié%n”prﬁe@eﬂawec%laﬁp‘ﬁ%ﬁﬁﬂ

Ser%hggugs gg’shown in FIG. 15, thus maintaining a state
in which the rubber sheet 72 is apart from 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
Jjust 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 heéder 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



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

ot her floor can be prevent ed. Furt her,
as in the case of the first enbodi nent, 5the sealing
mechani sm of this enbodi nent can be installed in a
smal | space with regard to its Bhegight direction as
well as its thickness direction. Therefore, the
seal i ng nechani smcan be installed in an al ready

ConS%f%%HleegeiH@éﬁ%ﬁMtJEgﬂr %%gﬁdwﬂﬂi 4 %F%g%ng of the

| ar ge- sca eformin-its rene constructi

Furt kehe t heyriibher sheetyidd ofi drhe seald g JiRChani=siie
does not slide on the hall door 6f that is opened

and ekesedfibut ichnl HebiReghinhdenf.0 contact with the
door 6f just before it i1s conpletely closed. 15Wth

t hi s oper &uirahert, hasr Ubbehesshagte F ithendireasidmpodiment,
worn out, and stands up to |long use. Further, the

fri cthenakafongemdohiang ssl iodi g iandmbldimeadt icae be
force after the door 6f is closed can be reduced to
ext refelglied Level smagdr sRecroié thamegetdateor 1o height
mﬁring i s not 20required, hence the installation and
adj uUdthentiaregatyll as itpnthickngpst Hérection.
abovg-descri bed_enbodi nents, a fluorine-based rubber = .
cheabfEefate, s nacaliRonatannt R Bon, Penonsbaddne in
i nvent i [s,hot limted to, 25this, but,a rubber. .
o0 et e 2ay ot GHREPebPpRRI P Re RkbRPRE! PofRiRine

metal plale.selife FEPPE H5ed.8s, Lh8. 38k HEPPELtion.

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.
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30 Further, in each of the above-described
enbodi nents, a camplate is provided in each novabl e
menber and a camroller that engages with the cam
plate is provided in the hanger of each door as the
push down 5nechani sm designed to push down the
nmovabl e menber. However, the prggent invention is not
l[imted to this structure, but it is alternatively
possi ble to take such a structure that a camroller

I's provi deq diip gach ymvab) %fﬁ%ﬁﬁ%%b%%-@e%@ﬂigg ien

that engages with the 10 camroller is provi

the bapgaimehteach daer piktel §sf Brbheyeal iar eathvebYabie
possi bl e that an easily slidable projection is used

Si nphembarphadeaotaihecnvablaameshghgeEuktihar tBeecam plate
it is possible to use a plate spring, coil spring, or

t he &baptieigedpent yhef habyhe séakanmbniepri tsekhe push down
instead of the torsion spring as the urging neans for

el asteechrnysurgeagonhd hovabFh Aewbethapnardble member.

As descri bed above, according to the present )

i nvettYRFCT t hehe PEepebbi dBUCAtseR| fagnabviéeited hp this
20el evator door that is free of possibilities_ of

wear 2Ot C T ¢ heP¥kat E nbfibd t%ﬁHaEhV%%Xegg?ééble to take

frlcgdéﬁug force, which requires installation

Il
spact Toasi 157 LT UET bR aRdoHB GriinG P BLEBRIFGI T each
deVini i3 085 POLn g1 £8L 6, A SKECSPLYCLERGLLVE, ch the
sl 1dal ng OsSI Nng t he

force or Targe nolse 250 en c

?gg&Eﬁgggﬂﬁk%hsgiﬁ?gﬁéggﬁaL%ﬁytﬂ@ehéﬁ@é%n&fdggéﬁed&ér'
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



31 applied not only to a door device of an elevator,
but also to door devices of a slide open/close type,
which requires an air-tightness. 32 Cains: 1. A
sealing device for an el evator door, characterized by
conprising : a doorway nenber provided for a gate of

an el evator, a door prowided adjacent to the
doorway nmenber and opening or dosing with respect to
t he doorway nenber; a novabl e nenber

provisged iker ineRntcdlly dd 4 e, doraB-d e adivator, but
nmovably in a vertical direction and urged elastically
upwareds ooy camlodrgideg iWHd jof a slide dHRUSIGMN type, which
mechani sm configured to push the novabl e nenber
downwaads regaians b it iwrginegaunit just before the
door is dosed while the door is noved in a dosing
direction : and a seal i ng nmechani sm
conprising a seal nenber which is formed of an

el astic nmenber and fixed to the doorway nmenber, the
seal nenber being configured to maintain a
non-contact state with respect to the door while the
door is noving, and to seal a gap between the door
and the doorway nenberwhen the novabl e nmenber is
pushed down by the push-down nechani sm and

el astically bent to conme in contact with an upper
portion of the door. 2. The sealing device according
to claim1, characterized in that: t he sea
menber is forned in a belt-like shape and provi ded
horizontally in the doorway nmenber, an upper edge of
said seal nenber is fixed to the novabl e nenber, and
a | ower edge of said seal nmenber is fixed to the
doorway mnenber, and the seal nenber is
stretched out while the door is open, and a vertica
md portion of the seal nenber is bent to cone into
contact with the upper portion of the door to sea

the gap between the door and the doorway nenber when
t he novabl e nmenber is pushed down by the push-down
mechani sm 33



3. The sealing device according to clains 1 or 2,
characterized in that: the seal nenber is
formed in a belt-like shape and provided horizontally
in the doorway nmenber, a | oygr edge of said sea
menber is fixed to the doorway nenber, and
the seal nenber is bent to conme into contact with the
upper portion of the door to seal the gap between the
~ door and the doorway mnenber being urged by the
Chmmnvable menber when the novabl e nenber is pushed down
by the push-down nechanism 4 The seal i ng device
according to any one of claims 1 to 3, characterized
in that: t he push-down nechani smincl udes a

cam npenber,_ provid one of the menber and
the 6&68'55&%5%&%5@%? RGeS LD TP hor
, b
one. S5 TR R SR, o
cl osedioot &oﬁbé&aﬂjﬁ&mﬂw’tﬁ@ borivByRRmbeOXWEYefing obclosifitwith respect

seal i ng device according to any one of clains 1 to 4,
to fealoaoaymieraleni n t hat : the seal nenber is nade

Cheot marebI TR UETa haraeBDA L deaver msmpgt apd movably in
velﬂ!:zﬂﬁﬁechon and urged elastically upwards by an urging unif;

a push-down mechanism configured to push the movable member downwards
against the urging unit just before the door is closed while the door is moved in-a closing
direction : and . |

a sealing mechanism comprising a seal member which is formed of an elastic
member and fixed to the doorway member, the seal member being configured to maintain a
non-contact state with respect o the door while the door is moving, and to seal a gap
between the door and the doorway member<when the movable member is pushed down by

the push-down mechanism and elastically bent to come in contact with an upper portion of the

door.

2. The sealing device according to claim 15 characterized in that:

the seal member is formed in a belt-like shépe and provided horizontally in the
doorway member, an upper edge of said seal member is fixed to the movable member, and a
lower edge of said seal member is fixed to the doorway member, and '

the seal member is stretched out while the door is open, and a vertical mid portion of
the seal member is bent to come into contact with the upper portion of the door to seal the gap

between the door and the doorway member when the movable member is pushed down by the

push-down mechanism
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3. The sealing device according to claims 1 or 2, characterized in that:
the seal member is formed in a belt-like shape and provided horizontally in the doorway
member, a lower edge of said seal member is fixed fo the doorway member, and
the seal member is bent to come into contact with the upper portion of the door to seal the

gap between the door and the doorway member being urged by the movable member when the

movable member is pushed down by the push-down mechanism.

4. The sealing device according to any one of claims 1 to 3, characterized in that:

the push-down mechanism includes a cam member provided in one of the doorway
member and the door, and a pressing member provided in an other one, and the cam member and

the pressing member engage with each other just before the door is closed, to push the movable

member downwards.

5. The sealing device according to any one of claims 1 to 4, characterized in that:

the seal member is made of one of a rubber sheet, a noricombustib!e rubber sheet, a

film-like resin material and a thin metal plate.



