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device for an elevator door, which seals a gap

bet ween an el evator door and a door adjacent nenber
provi ded adjacent to the door.;10 Background Art An
el evator gate is provided in a wall surface of an

el evator hall of a building and the gate is

conmuni cated to a shafto npekeyator Lnyt he
bui I ding. The gate i%cFuéeg % gaye?sgage t hr ee-si ded
frame (door 15 adjacent nenber). A hall door (el evator
door) that opens/closes the gate is provided on a

rear surface sigenofnd hviureerci dadviA@ire podre gate

is closed by the hall door in a normal situation. The
hal | door includes a hanger at its upper 20 section.

The hanger has a plurality of rotatable rollers. The
gate has a header at an irenbnisadleFo&ldts upper

section. The header includes a hanger rail that

ext ends i fiha hoesegoht ahvdhtéeni valaThe hal & desting device
suspended fromthe hanger rail downwards while each 25

rol | éerianengayetioni €ACF heWhhmyeFer b2 8P thRIWSE an
door noves right to left or vice versa along t he |,
hang@tevahpr, OpAE gafe?i SOBpenedrornt| BEWYST provided

respgg%gggk%.tg[%%gOéé%9}421 PCT/ JP2004/ 006585 2

Background Art

An elevator gate is provided in a wall surface
of an elevator hall of a building and the gate is
communicated to a shaft of an elevator in the building.
The'gate includes a gate-shaped three-sided frame (door
adjacent member). A hall door (elevator door) that
opens/closes the gate 1s provided on a rear surface
side of the three-sided frame. The gate is closed by
the hall door in a normal situation.

The hall door includes a hanger at its upper
section. The hanger has a plurality of rotatable
rollers. The gate has a header at an inner side of its
upper section. The header includes a hanger rail that
extends in a horizontal direction. The hall door is
suspended from the hanger rail downwards while each
roller is engaged with the hanger rail. As the hall
door moves right to left or vice versa along the hanger

rail, the gate is opened or closed, respectively.



A doorsill is installed at a bottom section of the
gate to be flushed with the floor surface of the

wehkemaborzihal | . A guide groove is formed in anPAapgRI004/006585
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surface of the doorsill. A guide shoe is provided on 5
a bottomportion of the hale door to fit with the
guide groove with sone play. Wien the hall door is
opened/ closed, the guide shoe slides along the guide
groove. Between the hall door and the three-sided

frame oradoggsill, asuifigienh gebalsclelh socthat o

t he hall 00r can be snoot operate

stri r Ln hre: OCC i j
o | B 0SB Slmnlad ECHNE, PP Hirace o tne

shaf £1thse88Mmihe. gap ?@l&\@e@roé‘iﬂ@ hal Fo 888 a0dad hepper
e

three-sided frane or t doorsill despite that the

gat esiisfetesetl byetdeohal 11 dook. gisda dBo&essll prothed on
shaft becones to function as a chimmey and may
devehopothenfpoetidn afdiheohalandebevad ofitcagethttiad guide
nmoves through the shaft entails the foll ow ng

pr obbeapvahat thssoné phaye i8han ghipe blet hkefioar dborempgned/

of the elevator cage and a cage door, the snoke of 20

the fipeedantleatgridpeskagest hdotighl ene stiyapIuingsgroove.
passengers in the cage are exposed to

d .
However, BR6YBSHehBErB&léofAGeAt PBAAFRG gﬁ%g%géad?é frame
hut th i int i f th
Goor OlegPEELa neRErLGNanF L ERets cORBT! Bt ShFhotas hall
t t f the_deyi] Lpgl - ' ' .
oper S0Pncta bRt it PRE PR RRAr L ra b arREn S Plue. i

Lg;}éé%%gg;ggggggé gegﬁkkfﬁ&egn ¥E£2895i&9&é?1the smoke due

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

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

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

facilities becomes complicated.



Meanwhile, in order to shut the gap created between
the bottom portion of the hall door and the doorsill

woRodsasidaeen proposed that the sealing nenber POTOP00€006585
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at the bottom portion of the hall door and 5 the guide
groove of the doorsill should be brought into tight
contact with each other. Howeveg, with this proposed
techni que, the frictional force between the sealing
menber and the gui de groove is increased, which nakes

L ool g oRens phoacthendel L £05te [feate

Furt her, e Sea wears out 1n

pefiggtwg%tm@?g@t@ﬁ{ Lt his fh&QOH%fftd58fC§nd the

'O
bet ween t seal i ng nenber and the guide groove

shouldobgi yeakepeas BQ@ﬁvﬁfe%@éeéhﬁhéfnﬁheiéeébfng member
contact force is weakened, the air-tightness is

decr gageddagcat dingl Yot 46nhset donr 8f ofhé NNl i @Por and
According to an aspect of the present invention,

t her ehesgpta¥i dedoaesedl thg deviself oshanléleyabosught into
door, which can nake an entire door device to have
appr bxphht ebytacsawethi gachsothar . of Hawevavenvi thath29
device, requires no fine adjustnent for a sealing
menberoppendi terbniageal ted, fehat harel t RerepeheElvege the
operation of the door device snooth and can, prevent ,
the §ealiRg newber PRAnthRaPT-hEe odFOCTRelSedhFRgased, which
device for . the. elevator door, 25 accord,] %o h
pr esBAKEF Y nﬁﬂgﬁ%ce EpFPs%ge%noreF Qa?O#H%O ?}iaga%ﬁr
adj a en%Bnenb a_sealin nber _and sealin .
renb&r YT hig RECHERT SR THa 6l eVator T 20047 101451 Period
PCT/%%ZQQﬁéQO6§§5aVéid this, the contact force between the
sealing member and the guide groove should be weakened;
however, at the time, if the contact force is weakened,
the air-tightness is decreased accordingly.
Disclosure of Invention
According to an aspect of the present invention,
there is provided a sealing device for an elevator
door, which can make an entire door device to have
approximately a same size as that of a conventional
device, requires no fine adjustment for a sealing
member when it is installed, can make the open/close
operation of the door device smooth and can prevent
the sealing member from wearing out.
The sealing device for the elevator door,
according to the present invention, comprises an

elevator door, a door adjacent member, a sealing member

and a sealing member moving mechanism. The elevator



door serves to shut down the passage between the
el evator hall and the passenger cage. The door

wadpaaent2i nenber is placed to surround the el eparapr2004/006585
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door wth some gap between the nenber and the

el evator door. 5 The sealing nmenber is provided on

ei ther one of the elevator dooy and door adjacent
menber, and this nmenber is brought into contact with
the other nmenber by the elastic force of an elastic

rreanBOrTESI'é' Ql Eggsﬂggbaéwnzgﬁ%e?%g Qﬁigaﬁegwgega@he

bet ween t evator oor an or adj acent

Port9Byafhe fS2hi DHBAREHBB¥LEEr FRGOAN $HLSEEYES
to, during the open/close operation of ~ the el evator

door ggkgepnthfefBaki Ng peaben BHdstReouREiNEhe MBIBRALOA door
a non-contact state against the elastic force of the

el asiyi ennesher gapubkhreent BrRe MRekiaSE Sand S5tRer ¥&svhbor door.
bring the sealing nenber into contact with the other
menb&hebygethéngl astberf bscprofitihé ehasithernenbeof the
when the el evator door is closed. The sealing nmenber

novi rgerreEhanidsari Aotudesraadoptent anemberel bed Fbifedenber

portion haV|ng a shape 20 elongated in one direction
on whBchreHghEolnép ceatackswiilr besetBespuppberopyi she
fornmed |n a zone of a part of the roller rolled

port BoASt Eﬁrﬁﬁﬁc?hgf BBeﬁ}€FB§% %B@PﬁflonTBF pRraling member
| t d t
EyetV%s??fsﬁiP SR et PSS Re Gt hoPnE BPabPFoapeF cand
of t@% e 8 EI d. QEEE gtﬁhhs HH Ealﬁ ﬁgﬁképgm ving
P9

menber a no -con act respect

Eg?/@%gg% ?%ggg rv@@' 8, tBErYﬁhzggé/égéﬂgélose operation of

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

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

state with respect to the other member. While the



el evator door is closed, the roller drops in the
recess step portion. Wth this structure, the sealing

woenaani42is brought into contact with the ot hePCHEP1»e4/006585
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by the elastic force of the elastic nenber, thereby
sealing 5 the gap between these nenbers. According to
anot her enbodi nent of the presegt invention, there is
provi ded a sealing device for an elevator, in which

the roller and sealing nmenber are provided on the

el evg\i da‘gcplor oo-rpe'éoéi éec[,mﬂr?éj g&l@ t%c?pé Sin the recess
provi'ded on the door adjacent portion. Ing the
open{close, opesat i op of {ibes edeMatlrdoote e 1) inber
is brought into contact wwth the roller rolled

porti o yughasihes feseeadf wihen eliastdnd®emi@iber ad the
the roller rotates thereon. Thus, the sealing 15
menberasisikepdrid @f Noile COTE Sicic Sl tthdsspecdedioing

t he door adjacent portion. When the el evator door is

cl osete ¢de botwesn drlvpse imenbers ecess step portion of
the roller rolled potion, and the sealing nenber is

br ought iAtoordhhactowsnhtiieorenbpdtoent pof t tlon byesert
20 elastic force of the elastic nenber, thereby

seal {mgenEhen gaphe e t b9 o dsd ackr thig 7 erotier
enbodi nent of the present inventjon, there js

providedt aVaedri np WetFleethort %We@%%oﬁ?ai%PQWW§WPer
the roller is. provided 25 on the el evatay, door.. The

ol 1 &< (of BB TR of Kt il Fenbel Gred b ovi oo

oper &t orhr T AR 6047 Lo 1B S0 DoRbes e

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

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

portion. During the open/close operation of the



el evator door, the roller is brought into contact
wth the roller rolled portion by the elastic force of

woheanabagti ¢ nenber, and the roll er rotates theCeagrP2004/006585
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Thus, the sealing nmenber is kept in a non-contact

state 5 with respect to the el evator door. \Wen the

el evator door is closed, the rgller drops in the

recess step portion of the roller rolled portion, and
the sealing nenber is brought into contact with the

el ev ﬂ%pr t td.c fonge it he, '
nenbez#é,)\;a% er e%%/(py’loﬂgeegﬁlg t hle gap.&qf nJg {Hhe&! iltact
abovigrdesord bath taserof fg PPch Yheans evaliolc dofce of

is a hall door that opens/closes the gateway of the

el evatOre Nad4 i c anshdre, dood adi aesiter Maheled Scid@on.
three-sided frane provided in the 15 gateway. The

seal Timgs erier s s£rl 5g tihengap hetivegen ihe dheldcdooact state
and the upper side of the three-sided frame when the

hal lwidorréspetosted. tlerd hergtac obva ng Weerstiild elevator
anot her enbodi nent of the present invention, there is
provilded Bs sebbsad, 20helewd e otrelps elevidtorreges e tedp
the elevator door is a hall door that opens/closes

t he patleley of the BPbiar ofollrd IPokPR heaRfdorhe sealing
adj acent nepber is a doorsill that supparts the |owe
end PIRF BN DFPTPRIMG +n16‘bo‘1’o%1h%cqc d’&}%gst}?%eelevator door

monel o VRLSt bt SR Re o BELVRTR € SRR HgrebY

and t he, doorsj || en the hall door is closed.
Furt %?%%?§,§%%c%¥%ing to still another enbodi nent WO

: 2004/1014%& Eﬂg/Q889846Q9§§§§ed7case, for example, the
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elevator door is a hall door that opens/closes the
gateway of the elevator hall, and the door adjacent
member -is the three-sided frame provided in the
gateway. The sealing member seals the gap between the
hall door and the upper side of the three-sided frame
when the hall door is closed.

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

Furthermore, according to still another embodiment



of the present invention, there is provided a sealing
device for an elevator, in which the el evator door is

wea 0mgeidoor that opens/closes the doorway of POEJP2004/006585
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passenger cage of the elevator, and the door adjacent
5 menber is a doorway frane provided at the doorway.
The sealing menber serves to seal the gap between the
cage door and the doorway when the cage door is

cl osed. Furthernore, according to still another
enbodi h | nv. Lon, _t ! .
rovrhens BBsrhRg ShESEEIoe TR SN eieiarseda seating

whi ch %pseeksyagﬁreﬁg%téf, airﬁaxgﬁigﬁoﬁhé h&f evator door is
?c e f t%e

opens oses the doorway of t passenger cage o

el evat gL ge aR8ot hen4006p 8l ASERE o s TBRDE 0 b S Ay d9PT S d |
that supports the |lower end portion of the cage door

and gukgesgthecagenbel ese dbeopesaf i Oidofthé h@odPoidjacent
The sealing nenber serves to seal the gap between the

cagemdnberand theodewagi Framahenotbéehabt thherdosrway.

cl osed. Brief Description of Drawings FIG 1 is a

di agfhe shehing mehbent seieas ofoaséal | th@0galpdpetween the
provided in a gateway of an elevator hall according

to thegti depreahddihendootwaliewpersbhe ciaagedepbnis closed.
when viewed froma shaft side; FIG 2 is a diagram .
showi ng aRugkhargedcs r BRECYFERT bp Ehélst poethre epbgdiment
suspension portiopn of the hall_ 25 door shown.in FIG _.

1, PP& CBA PLegeBrosBveREiPon bROGSsbal PRQVHIEHaR SHRLing
provi.ded at _the susgens%on portign thﬂ the hall q§or .
Vo 28644 £61491 BETFIPY869F 006888 tgh the elevator door is

a cage door that opens/closes the doorway of the
passenger cage of the elevator, and the door adjacent
member is a doorsill that supports the lower end
portion of the cage door and guides the open/close
operation of the door. The sealing member serves to
seal the gap between the cage door and the doorsill
when the hall door is closed.

Brief Description of Drawings

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

FIG. 2 i1s a diagram showing an enlarged front view
of the structure of a suspension portion of the hall
door shown in FIG. 1;

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

provided at the suspension portion when the hall door



shown in FIG 1 is in a closed state; FIG 3B is a
cross section of the sealing nechanism provided at

woheod4slospensi on portion while the hall door sROWMIPI004/006585
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FIG 1 is being opened or closed; 5 FIG 4A is a cross
section of the sealing nechanism provided on the
doorsill portion when the hall gdoor shown in FIG 1
isin aclosed state; FIG 4B is a cross section of
the sealing nechanism provided on the doorsil

portgﬂgwﬂh&geFEE? 1193h9é:%98255§50§@a£8'FIG‘ 1is

bei ng opened or cl ose S a Cross sectiona

view al ongrghe shalily ,deobsg0¥LRY Ghr 8¢t LAR DeLyegy the
roller and the recess step portion of the sealing

mechaBksAhatmt Peodoaesi bt tB80MAshEnEL&n FBrtion G 16 the
is a plan view from above schenmatically show ng the

arr angemedbobeswern therrol| eriandeihg opecessost €posed;
portion of the sealing nmechani smprovided at doorsil
for hall dagr. dhois BncEb&s &ecELGn @fi sha deayiam
showing a front view of 20 the hall door provided in

t he gatbaaysuf prhvidedvarothehdbdrsivhénporehed ¥hem the
the shaft side, in the second enbodi nent of the
presBatli goent EBAVWNFLG F8Gi slaler 8saseterod srathe
seal i ng nechani sm, provided at the suspension Eortion

of the haFtCdodP 2§ Br GVPEEdSPRTERB gat ERaySERLLRE
elevator hall in th thirﬂ engodine of the present
nveRiePBALPRCPYEvEa°d Prah™o1 GuPFF Ol abovE SRothy® the
the Y0, 30986101884, PEL/ #P2004/ 906882, (9pened or closed;

FIG. 5 is a cross sectional view along the hall
door moving direction between the roller and the recess
step portion of the sealing mechanism at the doorsill
shown in FIG. 4B;

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

FIG. 7 is a diagram showing a front view of
the hall door provided in the gateway of the elevator
hall, when viewed from the shaft side, in the second
embodiment of the present invention;

FIG. 8 1s a cross section of the sealing mechanism
provided at the suspension portion of the hall door
provided in the gateway of the elevator hall in the

third embodiment of the present invention;

FIG. 9 is a plan view from above showing the



arrangenent between the roller and the roller rail of
the seal i ng nechani sm provi ded i n suspension of the

waabd4/idoar shown in FIG 8; and FIG 10 is a dragapm4/006585
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showing a front view of 5 the hall door provided in
the gateway of the elevator hall, when viewed from
the shaft side, in the fourth gnbodinent of the
present invention. Best Mdde for Carrying Qut the
I nvention Enbodi nents of the present invention wll

now Bera10efIERCTHOH I U L LT LFC 40 AECOIPAIN Nhin of

dr aw ngs. Irs ment IS shown I n

6. £G sé%i§ne HEORAN ViR Al v @l H90£$52e@Si AN of the

el evat or oor “provided on a gateway 1 of an el evator

hal I haWhedoo¥i eMEEnf 1@NFec shef tasgde. The gateway 1
conprises a 15 three-sided franme 3 and a doorsill 4.

The threersitdedo fragedBagnamdenssihy 4 arenarvasgedt

to surround the hall doors 2 and they serve as a door
adj atkat hakirbéoor ppovvdéed ath acleat ga tewdng dil thelootsvator
2. The three-sided frane 3 has a gate shape fornmed 20

al ongaihe peenphideyedf from Yatewayfll ekgectid othe heourth
| ower portion thereof. The three-sided frane 3

i ncl gdampntrodf therpreasnt ramesnyiarr anged on both
right and left sides, and an upper frame 8 bridged

between t he &pPertiAtetiUndHI- e Va8t itcl % °F
20 Wi o BEEa SISl 0,8 SRLEBEPEL. ALIERNCL, By hce we
R R AL S A

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

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

formed united with an upper portion of the upper frame

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



surface of the header 9 via a bracket 11 shown in
FIG 3 to extend in the right and left direction. Pair

wofodabi4s2doors 2 are placed to be in parallel PCOJREWO#006585
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other in the right and left direction on a rear 5
surface side of the three-sided frame 3. Each of the
hal | doors 2 has a hanger 13 at;jjts upper section. A
plurality of rollers 14 are rotatably provided on
right and | eft sections adjacent to side surfaces of

h :
cochhppger d3. cRachehall dopts 2 s mnabl y sughanded
hal |F1§00§St3 ORVEna t he &@éeﬂ\@g’h’é d18d op@ﬁ@ddpfe&&m@d
FIGS. 2 and 3 each show an enlarged view of the

structurepgfi~t e BHSPEASHLS @Oéiégﬁlgée&hﬁohﬁé|1@Q@é§allel
2. A sealing nechanism 17 designed to seal a gap GL 15

bet weeneabe bahérdoorsh® anght hendippert fdrecBied dhea rear
three-sided frane 3 is provided in the suspension

por t sonfadbesse@al o Agtiectiarnesns Idead framows be Each of the
described. That is, a plate spring 18 serving as an

el ashagl némges 222 sa provieiedl drat Sisleursprt azecipion.

t he hanger of the hall door 2, which faces the

t hr e®- 8§ Eéalitﬁn@f3r01%@¥%mk4 %@@fr®%@$¢%%yo@rqvkﬂed on
pl at e sgrlng 18 has PEYOXIHHIG|¥ the sa as

thatrbg Fh%nﬁaFFfHo%?g 1S o) AR bpE? Db ?l%ﬁFfaces of

ner eof i 5_f1xed, h 5 13 A f
ifafn :ltr ﬁ%zhoﬁépéf%%r f h eclanes, %%%f 2149 eﬁﬁ‘gaf : $héfendea
to thE g%%t?‘@éﬁgéu??a%ﬁibiegﬁ??%g BoEhSrs v | ESPEEL naly

20044401423 ESEéQPgQQ46QQQQ§§ 11ls opened or closed.

FIGS. 2 and 3 each show an enlarged view of the
structure of the suspension portion of the hall doors
2. A sealing mechanism 17 designed to seal a gap Gl
between the hall doors 2 and the upper frame 8 of the
three-sided frame 3 is provided in the suspension
portion.

The sealing mechanism 17 will now be described.
That 1s, a plate spring 18 serving as an elastic member
is provided on a side surface of the hanger 13. of
the hall door 2, which faces the three-sided frame 3.

A lower half portion of the plate spring 18 has
approximately the same width as that of the hall doors
2, and an upper portion thereof is fixed to the hanger
13. A free end side of the lower portion of the spring
plate 18 is inclined towards the three-sided frame 3

with respect to the vertical surface. A sealing member



20 made of an elastic material such as rubber is
mounted on the | ower edge portion. The sealing nenber

waQoiasi€aithol | ow main portion 20a and a t ongueCpPIRINE4/006585
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portion 20b extendi ng downwards 5 fromthe nmain
portion 20a, which are formed as a unity body. The
seal ing nenber 20 is forned to]hﬁve substantially the
same length as the width of the hall doors 2. The
hal | doors 2 each have an airtight plate 19 10 having

b i |yt ' . .
door 802 a0t he AR PRI e BS AP AR MG e
val |, 8ankagf gﬁﬂ%ﬂeumwx%&@etﬁ@r@p@@r frame 8 of the

three-sided frane 3. The plate spring 18 presses the

main portirge 2@a19hgt hemseal ognaBNRERo200R AL NSt pbh€ion
15 standup wall 8a of the three-sided franme 3, and the

t ongpeaphrEeapobhyes BO6caged hsioh heoli ekt ghdifd ad@vili®ards
of each hall door 2. Pair of rollers 22a and 22b are
nounfedmt bheappioxporatedy 20aerwvhiah arddferpedtasne ofinity
the plate 20 spring 18 to be separated on both |eft

and bodhit sTHesssathnghaembde 20| Lerforradahed 22%ef ace
aroller rolled portion 10a of a side surface of the
hangérbphpntiellyThieer ppiner sepgbhang b2e wieéthrohnges hall
in hi-and-low positions to be displaced from each

ot hefl°8Ad2t hey are 25 supported rotatably in the

rotating deelion gl orerihesl shall.eaghuie e 1o
bri 9t i RGO M0 20084 101928, EAALALZ004{ 008285122 % £ the hal1
doors 2 on an upper end surface of each. A standup
wall 8a is formed unity with the upper frame 8 of the
three-sided frame 3. The plate spring 18 presses the
main portion 20a of the sealing member 20 against the

standup wall 8a of the three-sided frame 3, and the
tongue piece portion 20b against the airtight place 19
of each hall door 2.

Pair of rollers 22a and 22b are mounted to
approximately a vertical middle portion of the plate
spring 18 to be separated on both left and right sides
such that the rollers 22a and 22b face a roller rolled
portion 10a of a side surface of the hanger rail 10.
The rollers 22a and 22b are arranged in hi-and-low
positions to be displaced from each other, and they are
supported rotatably in the rotating direction of the
vertical shaft each via a support shaft 23.

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



contact with the roller rolled portion 10a on the side
surface of the hanger rail 10 by the elastic force of

woheo4pbae spring 18. Wth this stricture, as Po®Jhzabi/006585
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doors 2 nove in the right and left direction, each of
5 the rollers 22a and 22b rotates on the surface of
the roller rolled portion 10a.; Recess step portions
24a and 24b are fornmed in the roller rolled portion
10a in the mddle of rolled paths of the rollers 22a

TGO D4R IO S0 S0 <o

erollers I'n the recess

Steps@?f%b@”éfzﬁ e A1 %@P'réffpf§tb el e ef&%ﬁi@aﬁfrce of

el astic force o te spring I't shoul

not eghthgtat8d Eh&Eng. 1$he m§@@8§h§§e§tﬁmﬁﬂmﬁgﬁ 243 he hall
and 24b are illustrated to be on the same cross

sect 1o0rd 52 fapveomverhenceglof show gt dheeconss) ldadh of
is provided horizontally in the bottomportion of the

gat etlay folbebe 2Rasied W hrobeted | @ortiserfackaod ¢hethe
el evator hall and extended in the right and |eft

di recolbar aslsbdwpcinien G 0d. and 20 FIGS. 4A and 4B.

The guide groove 27 is fornmed in the wupper surface of

t he door sREFeasapbag Ppstiengi 2édi aad 2@br@%$|%@rm¢d in the
plurality of guide shoes 28 are npunted to the

end pBLLEBENTS l%acna%?l%el@l%u 10 gble sm%ddl%a%% %?l%% paths
de 2 th d

g R ERE rar e Bnor e S eb bt P Bl me o

28 t I

thrzhgﬂf GPAETESLDF UL g B o 2108 lasel i o

2004{ﬁoéﬂglrgggégP2996/£99§§§ns1§4a and 24b, respectively,

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

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

of through holes 27a, which serve to discharge dusts



and trashes, are forned at respective positions in the
m ddl e of the bottom surface of the guide groove 27

wabhkongoifs | ongitudi nal direction. The seal i ngPCT/JP2004/006585
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mechani sm 29 that serves to seal the 5 gap & between

each hall door 2 and the doorsill 4 is provided
bet ween each hall door 2 and dgoysill 4. The sealing
mechani sm 29 will now be described. A plate spring 30

serving as an el astic nenber is nDunted on a Iomer

por%%S&pﬁg?gggégpﬁée§%£%a§y;£ orélon 30a IQQan the
subshaghial by the H@Eﬁéxﬁaéufffé@é eoﬁe@ﬂé oghicﬁ@rgeloéove 27

and an upper section of the spring is fixed to the

respgebhyei Pal 1 o8QPFudindy seatdpgisember 31 made of an
elastic material such as rubber is nounted

hori zont afthy 35a00ng he¥ranpent 2ontRétt Herptateo spedhgthe
30. The sealing nenber 31 displaces up and down as

t he eptGpobetwaeBlaackelbstl cabdy 2ledmd nehe Theoseall g is
menber 31 has substantially the sane length as the

wi dt hbrot¥idadhbabtvéenoercl2, haht deot s2 2ang|detapsil¥i4. The
with the rear surface of the respective hall door 2.

The sealing merberisn 28 whpporeeddydesreihpdte A plate
spring 30 such that the | ower_edge thereof |, ect
fr onFPRENP edPedBrVenhat F @%o? 2s %ﬁwﬁ@ﬁ?@ tb£3$ &Rt G eP

upper surface o .the doorsill 4. ﬂg % ? qggh 11

3018 PHEEAPRTEAoBoRt {1BniBRCS T UD SF IHEY of cvATor

T3 e sh 5 A 81801 2B pdberon 20a
at substantially the vertical middle section thereof,
and an upper section of the spring is fixed to the
respective hall door 2. A sealing member 31 made of an
elastic material such as rubber is mounted horizontally
on a lower portion of the plate spring 30. The sealing
member 31 displaces up and down as the bent portion 30a
elastically deforms.

The sealing member 31 has substantially the same
length as the width of each hall door 2, and it is
slidably fit with the rear surface of the respective
hall door 2. The sealing member 31 is supported by
the plate spring 30 such that the lower edge thereof
project from the respective hall door 2 downwards to
face the upper surface of the doorsill 4. The sealing
member 31 is placed at a position on a side of the
elevator hall with respect to the guide groove 27 of

the doorsill 4.



The rollers 34a and 34b are nounted on the respective
end portions of the sealing nenber 31 via support

wehed4#191438, respectively. The rollers 34a and PB#IPENE006585
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arranged to be displaced fromeach other in 5 a front
and rear direction in an inner side of the sealing
menber 31, and they are supported rotatably around
the respective support shafts §3 provi ded
horizontally. A part of the upper surface of the

doorsill ﬁ‘ﬁet ﬁoiQeigr% &0321& %1 x%ﬁ“gé&d ROEI{%&O”

4a on whi C | er

in Lg@;r)eétwg Ena gts E@f’én?t@f’ Mté@@fﬁé%@r@eg% via

t hat respond to l ers 34a and 34b are forne

in aspgpbi-el szgﬁgslﬁs;hﬁesﬁwﬁii@ew theng obbeleFol 384 and
portion 4a. Wien the hall 15 doors 2 are in a cl osed

st at g4bt Aeer gt hged4eo avd SAHplatoR firoh headlespecdt ven
recess step portions 35a and 35b by the elastic force
of thefpbateaspriragr 3@ireéttitwould abeimodedsidatof nthe
FIGS. 4A and 4B, the recess step portions 35a and 35b
are seblshganedben Bk, oand hehganere 20uppostedecttapably
for conveni ence of show ng. Next, the operation of the
seal pAguddvike bﬁswﬁ@tlﬁﬁe%@@@@rﬁo%ﬁ%f%%c%ﬁd@h@v%@e@he
present .invention will now be described. Wen the

gat e@y1ioRE25hvt down as each hall door 25 2 is

ﬁégﬁiﬂisﬁgiﬁgg oB: FF NEPPESpRLE FUer Bhobazotgpraill 4 is
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rollers 34a and 34b rotate. As shown in FIGS. 5 and 6,
recess step portions 35a and 35b that correspond to the
rollers 34a and 34b are formed in a partial zone in the
middle of the roller rolled portion 4a. When the hall
doors 2 are in a closed state, the rollers 34a and 34b
drop in the respective recess step portions 35a and 35b
by the elastic force of the plate spring 30. It should
be noted that in FIGS. 4A and 4B, the recess step
portions 35a and 35b are illustrated to be on the same
cross section for convenience of showing.

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

When the gateway 1 is shut down as each hall door
2 is closed, the rollers 22a and 22b of the sealing
mechanism 17 drop in the respective recess step

portions 24a and 24b of the hanger rail 10 as shown in



FIG 3A The plate spring 18 nmakes the main portion
20a of the sealing nenber 20 provided at its | ower

wedgwa/1opaittion fit to the standup wall 8a of tRETAPE#006585
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franme 8 of the three-sided frane 3, and al so the
tongue piece 5 portion 20b fit to the airtight plate
19 of the respective hall door;2. In this manner, the
gap GL between the respective hall door 2 and the
upper franme 8 of the three-sided frame 3 is seal ed.

Furt%?&, 8%, S%&%{%%ﬂ?éﬁ%t f@ Iﬂﬂé§rﬁh§%ﬂ93€:?}@10n

34b fhe se 9 drop In the resp Ive

reCes g, SEEPLROT L ONBn 35RerMidy 350 SA5FRId Nt NEe L Ol bRy cdge
et t

rolled portion 4a. T e sealing nmenber 31 1s fi

to the-tpper esurfacendf stheadonsills4 oy the @bgst i €rame 8
force of the plate spring 18. In this manner, the gap

15 @rbehveenrébestespectane baldndaors@ and thegue piece

doorsill 4 is sealed. As described above, when the

hal | pdobisn22@pefin ta ctheseirsigihe, pldee gap A the

bet ween the respective hall door 2 and the upper
framee8pefttihe hhlbedsdded. f r Bmet20s Snammelr t hehgaparcGl
bet ween the respective hall door 2 and the doorsill 4

are behveen Wpehreppeckiveachake, dooh ¢azkd wHee culPey rrame
occurred in the building, it is_ possible to inhibit
the 8nBkethreokhEreeriAgTt FEBRaftis 3o ¢Pe el evator

el ThoRSighey | ;DSOS ORSEDL 520 L0 BLOYEDL DS cn

GevegRTERt ;L L0, LhLCy 880, Roon 91 a0 e oot

PCT/EE@QQ&’QQééséorﬁﬁons 35a and 35b formed in the roller
rolled portion 4a. Thus, the sealing member 31 is fit
to the upper surface of the doorsill 4 by the elastic
force of the plate spring 18. In this manner, the gap
G2 between the respective hall door 2 and the doorsill
4 is sealed.

As described above, when the hall doors 2 are in

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

avoided and the diffusion of the smoke to other floors



can be prevented. The sealing nenber 31 is provided
between the elevator hall and the gui de groove 27 so

wamnosfzut  down bet ween them Therefore, eveRCTAPL10€006585
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through 5 holes 27a are fornmed in the bottom surface
of the guide groove 27 provided in the doorsill 4 to
di scharge dusts and trashes, ifgis possible to
inhibit snoke in the elevator hall fromentering the
shaft. On the other hand, in a normal situation, after

10 tggnpggsgpgggnggg? arrives at an elevator hall, the

hal | “door s aré’'sl'rde to the right and left direction

fromthe @h@ssgamgemﬁﬂg% 9peningrbheqgat B¥WRYeldn the
n, all™d t to

During this operati as the h oors 2 star

movee1bhgrbel hels 224 and gabqefgibsveeati ng sBChanksm
15 17 leave fromthe respective recess step portions

24a danf B4bweknt BrehOl | ehetofbed, povéhonr 108e ASrough
shown in FIG 3B, the rollers 22a and 22b run on the
surfaoéesf 278hareotbencdoihetdhpobdtbomlfayrfand vheyhe guide
rotate along the runbling portion 10a. 20 Wen each

of tbeopvkl 8Fsp20uidad 22bthespbaresliod rondiupcharghedusts
surface of the roller rolled portion 10a, the plate
spriﬁgdlgFaéb@Stolthésdp§§ﬁabgﬁeh@,lﬁglbbFe§@@Hetbnthhe

si de where the hanger is |ocated against the elastic
forc@léVaFP§ehF;lT%€P@f6PE?r%H% &Ral hgtes nenber 20

U e | Bt el OB od 002 0L herRlatey SPELR 18,

oo eSS Lob e RY 4R LLOEO e, e
hall doors 2 are slide to the right and left direction
from the closed state, thus opening the gateway 1.
During this operation, as the hall doors 2 start to
move, the rollers 22a and 22b of the sealing mechanism
17 leave from the respective recess step portions 24a
and 24b of the roller rolled portion 10a. As shown in
FIG. 3B, the rollers 22a and 22b run on the surface of
the roller rolled portion 10a, and they rotate along
the rumbling portion 10a.

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

frame 8 of the three-sided frame 3 and the airtight



plate 19 of the respective hall door 2. Wile
mai nt ai ni ng the above-described state, each of the

waabd4/10o0aors 2 is noved in the direction that espeaB200#e6585
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gateway 1. 5 Thus, while each of the hall doors 2 is
nmovi ng, the sealing nenber 20 and the standup wall 8a
are maintained in a non-contagty; state. Therefore, the
hal | doors 2 can be opened snoothly, and further the
weari ng-out of the sealing nmenber 20 can be prevent ed.

ilg F@‘%@%w | ?h?%‘?@s;?%c{f\?e mi%eild(?c%é 2, Svtvkgfeﬁ’é ng

iTection that cl oses gateway 1,

seal MQnt%FHPﬁ& 20 apdhthes st apdypg el 4+ 82 &4 & of the hall

continuously haintained in a non-contact state.

Therghborg, 2t he nbabd 0QOFSe 23 LR8O BEK| BSLd SHROLE Miwe

and further the 15 wearing-out of the sealing nenber

20 cgatbraprevented. Wen the hall doors 2 reach
respective close positions to shut down the gateway

1, the roffhess RRa&leandcR2bfdtbp halihéooese8sistmpving,
portions 24a and 24b, respectively, by the elastic

f or cehef sehdipbanenlspri g 20d 18he Cohzseduentdyl $heare
mai n portion 20a of the sealing menber 20 nounted on

t he heheEaénadedgeaoroprheopfrace sEpieng ABerefpraughie
into tight contact wwth the standup wall 8a of the
uppe?aﬁgaﬁﬁogso? taR ?ﬁr%%@%?@eﬁmo?gg s NG nHuf Heer the
t ongue pi ece rtion, 20b is.brought 25 into tight

cont SeE T WBRORReChI FEFgRE=bi Y e8Pt 2 b irdn Rignwesvented.
the ga bet n the resp i a o .t he.
uppe?u Faﬁ%’8W§$??héaﬁgr§§-gﬁ%e%g%?aﬁéoggi% é@)ﬁgglﬁg h

2004£ﬁglé%}eEEIéﬂP€996/99§§§§ 18 gateway 1, the sealing

member 20 and the standup wall 8a are continuously
maintained in a non-contact state. Therefore, the
hall doors 2 can be closed smoothly, and further the
wearing-out of the sealing member 20 can be prevented.
When the hall doors 2 reach respective close
positions to shut down the gateway 1, the rollers 22a
and 22b drop in the recess step portions 24a and 24b,
respectively, by the elastic force of the plate spring
18. Consequently, the main portion 20a of the sealing
member 20 mounted on the lower end edge of the plate
spring 18 is brought into tight contact with the
standup wall 8a of the upper frame 8 of the three-sided
frame 3, and the tongue piece portion 20b is brought
into tight contact with the airtight plate 19. 1In this
manner, the gap Gl between the respective hall door 2

and the upper frame 8 of the three-sided frame 3 is



sealed. The rollers 22a and 22b, which forma pair,
are provided separately on the respective |eft and

woigitio142nds of the plate spring 18. The rol | eP6TAPE04/006585
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arranged 5 such that they are displaced from each
other in the front and rear direction, which is the
thickness direction of the hal{gdoors 2. Wth this
structure, the rollers 22a and 22b of the hall door 2
appropri- ately engage in or |eave fromthe respective
recess 3Qgstep portions 24a and 24b corresponding to
these rollers. Therefore, it is possible to prevent

such an @iforfihakst bear ahlensrengagen #oh Beﬁﬁnglare

fromthe other recess step portions 24b and 24a while

the @eoksdecdr ecpRYhR81ylon et ResptheivBandstWagn thgnht
gateway 1 is opened as the hall doors 2 nove in the

| ef t edsr bght-hei peatkeoBpringmshe thesedistakearkh@rranged

seal i ng nechani sm 29 provi ded between the hall doors

2 anduche tthadr shely 4reopéspflesednfirha £athowthgr in the

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

t he fobongr eng4zecandd3dzpesfiony hehiehl iagthechhhickness

| eave fromthe respective recess step portions 35a

and 38Be6t1PRe OdohSi hR14. doPKE Pol | BEEh3BR1anatEYEtUre,

run up on the surface of the roller rolled paortion 4a,

agai tRe1EF&sEPE PBFcE26f O35 hRe Bl at 8O8Pr FngPBEOPT 1~

and t@eé rotate on_the gurfac%. Ai shown intFIG. 4B
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rollers. Therefore, it is possible to prevent such

an error that the rollers engage in or leave from the
other recess step portions 24b and 24a while the doors
are moving.

On the other hand, when the gateway 1 is opened as
the hall doors 2 move in the left or right direction
from the closed state, the sealing mechanism 29
provided between the hall doors 2 and the doorsill 4
operates in the following manner. That is, as the
hall doors 2 start to move, the rollers 34a and 34b of
the sealing mechanism 29 leave from the respective
recess step portions 35a and 35b of the doorsill 4.
The rollers 34a and 34b run up on the surface of the
roller rolled portion 4a against the elastic force of
the plate spring 30, and they rotate on the surface.

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

are running on the surface of the roller rolled portion



4a, the sealing nmenber 31 is noved upwards integrally
with the rollers 34 and 34b, and therefore it is

weoeepariated fromthe upper surface of the door sPCI/JB2004/006585
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While maintaining this state, each of the hall doors 2
5 noves in the direction that opens the gateway 1. As
descri bed above, while the hall;gloors 2 are noving,
the sealing nmenber 31 and the doorsill 4 are

mai ntained in a non-contact state. Therefore, the

hal | I d
wear R SiE BF T AR s aalD e Enbar ST oRan e oy cyeRans 1Y

Furtfhery vht! ectherBakl dagrssd, apgameNtpdrbPet e is
direction that closes the gatemay 1, the sealing

nmenbgepaddtandribR €ner spbbrdsareae@nbENURESHY¥orsill 4.
mai ntal ned in a non-contact state. Therefore, the hal

doorwh2leanaihbabainbosrissebathl yeaahdofuthbenal bedoors 2
weari ng-out of the sealing nenber 31 can be

prevented. ihehet Hérhakliodobhst2openshthespetewag 1.
predeterm ned cl ose positions to shut down the gateway

1, the roPsedssg8fabgrddaBoiedr vpiile the hedésdostep22ere
portions 35a and 35b of the roller rolled portion_4a,

r espBeViipgl ythpy sepéiapaserkeeropéeadf the éP@Fél%brﬂngre

30. Consequently, the sealin er 31 is brou
|ntom?F§FFl€8ﬂté8tawPPﬂ FHEtgﬁggggégFfacE hgreth & the
door

rTﬁspBeﬁﬁ donah 2 d68r Egﬁrav{sﬁggaﬁss?ﬁr "hfs Tk  the
e &;,gegﬁhg gag i efd M&ﬁgpeci}‘ﬁl\?g B3 Ean?L€ provented.

provi ar at e re

MD Zggééﬁgléz%hEQE/%BéoﬂéiQoééé§s goare moving in the

direction that closes the gateway 1, the sealing member
31 and the doorsill 4 are continuously maintained in

a non—-contact state. Therefore, the hall doors 2 can
be closed smoothly, and further the wearing-out of the
sealing member 31 can be prevented.

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

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

provided separately on the respective left and right



ends of the sealing nmenber 31. The rollers are
arranged such that they are displaced fromeach ot her

wonowhe1€£2tont and rear direction, which is thePCT/JP2004/006585
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thickness direction of the hall doors 2. Wth this
structure, 5 the rollers 34a and 34b appropriately
engage in or |eave fromthe regpective recess step
portions 35a and 35b corresponding to these rollers.
Therefore, it is possible to prevent such an error

t hat I S n ergagen e, from
t he o%ﬁg B?e%g%ssgégﬁnﬁoﬂgﬁégfogg 35Eh§n35§£§?§hu%é

t he Q%EEn@%Bréu%haEﬁaﬁnﬁhB? arghsl§§§5baa E?Sﬁa@ééﬂ1é€her
provided on the upper poriion of the respective hall

door iZ e¢aB beoheused kBadnNderBtYiSRACAniARI 8¢ the thickness
hanger 13. Wth this structure, the height of the

door ddeecteonsofiothébhahir éased as awwbhl ehithetebyture,
making it possible to prevent an increase in the size

of theedooidldesi 8da hndt Rébmepntbpeiathéysenbagg in or
menbers 20 and 31 of the sealing mechanisns 17 and

29, Pespectiresl fhearesprbebuyht rEAEsst BghP rontaenswiba and
the side surface of the 20 hanger rail 10 and the

‘uppeﬁ5§uﬁpaé@sapnﬁﬁ@gd§@r§hﬁﬁe4ro%96ﬁﬁansTbPr?ﬁ@rer it is

el astic force of the Elate sprlngs 18 _and
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h 17 d 29
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portion of the respective hall door 2 can be housed
in an empty space inside the hanger 13. With this
structure, the height of the door device is not
increased as a whole, thereby making it possible to
prevent an increase in the size of the door device.

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

In the first embodiment, a pair of rollers 34a and



34b are provided separately on the left and right ends
of the sealing nenber 31. Here, it is also preferable

weaoddhe1econd enbodi nent that one roller 34 shoulP200€006585
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provided at a mddle portion of the sealing nenber 31
5 as shown in FIG 7. As can be seen in FIG 7, it is
possi bl e that the sealing nmechaypf sm 29 takes such a
structure that the sealing nenber 31 is brought into
cont act mﬁth or separated fromthe upper surface of

t he %ggr k pé?éidéﬁ S%BEEEE %éegﬁvﬁﬁei 8&Eea¥8r%£§ﬁg ends

10 direction he 't I's’s F
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sealing mechani sm designed to seal e gap eat ed

bet wgegntnkhechahb drBbaiReandthhe 5ﬁee£oﬁnaﬁ3& 9hotihg ve
three 15 sided frane 3. The bracket 11 that supports

the bangetedr akl alflitackugestaonoyabtBepkabeiAf member 31
nounted to face the hanger 13 of the respective hal

door a2. sAnwuppar Fead o6f the oeuabkespkat éndPIGs 7, it is
supported swingingly in the direction away fromthe
hangerss3bBy thetnthmsseklanpi nedhanThe ABvabkespkutk a
40 is elastically urged in the direction that

appr 6&&Hesurhethaigénel1gepying npmbry 42 serPragghs anto
el astic nenber. A sealing nmenber 45 pade of an el astic
nateFPQIac§u8ﬁtﬁsOFuESEﬁr?§eﬁoﬁﬁP@dtBﬁ 4PPBHepuBhgce of
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the %g %lrgll 10. The sealing nenber 45 has a
ho ||OMIHHIn portion 45a and WD 2004/ 101421

PCT/ JP20044,00€98% 3 29bodiment is shown in FIG. 8. -This

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

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

A sealing member 45 made of an elastic material
such as rubber is mounted on a lower end portion of the
movable plate 40. The sealing member 45 is extended
in the longitudinal direction of the hanger rail 10.

The sealing member 45 has a hollow main portion 45a and



a tongue piece portion 45b extended downwards fromthe
mai n portion 45a, which are forned as an unity unit.

wOoheo4nmaiga2iportion 45a is brought into contact RCTAP100€006585

10

15

20

25

airtight plate 19 provided on an upper end of the 5
respective hall door 2. The tongue piece portion 45b
is brought into contact with am4 nner surface of the
standup wall 8a of the upper frane 8 of the

three-sided frane 3 Aroller rail 46 is nmounted at

appr thﬁpﬁ%ypg8é EE&SQ'4§%dg£€eﬁg%§i8$ﬁ8&a£$?efrom the

nnva ace t he hanger ero

[aglﬁg§nlﬁogﬁggﬂd@g ;nwah@h éPQQE&HHéHa%ﬁdéﬁeﬁ#i99 Qﬁlt

anger rail . surface of ero rail

46 sen¥enaas @ok@hbﬁr459|h@dbrﬁﬁéhtoﬂnﬂéacoﬁtact with the
| ongi tudi nal partial zone of the roller 15 rolled

port koprt46ati plheemed ppboidcdecasanstippepoehionr #HE

as shown in FIG 9. The roller 47 is nounted to a side

sur f aeepettivvbehhamhgdpot32t o Theetbhgueopliecerpblketlon 45b

portion 46a. The roller 47 is supported by a support

shaf ts4Brpughé 20tpotanébrbée whthhanr dnaerngudieeet pbnthe

around the vertical shaft. The roller rolled portion

46a PsabfvaghelinBs ofonhactPRPEhTERESr 8] PEr the Byrempsided

elastic force of the spring 42. FIG 8 shows a state

wher é8R€ Ral | doors 2 are 25 bei ng opened or closed
roller rol

por i on 484 TAAd SFhE S dl dr 187TPHACPE: aF| GREEE edeheLY @
g&;?%&5%6ifgb%é@§9ur ECEQSnSSkIghelﬂgvgghéogﬂégglﬂglto face
the hanger 13. The roller rail 46 is extended in the
longitudinal direction of the hanger rail 10. A side
surface of the roller rail 46 serves as a roller rolled
portion 46a. A longitudinal partial zone of the roller
" rolled portion 46a is formed into a recess step portion
46b as shown in FIG. 9.
The roller 47 is mounted to a side surface of
the hanger 13 to face the roller roiled portion 46a.
The roller 47 is supported by a support shaft 48 to be
rotatable in the rotating direction around the vertical
shaft. The roller rolled portion 46a is brought into
contact with the roller 47 by the elastic force of the
spring 42.
FIG. 8 shows a state where the hall doors 2 are
being opened or closed. FIG. 9 shows the positions of
the roller rolled portion 46a and the rollexr 47 in

relation to each other. 1In this figure, the solid line



i ndi cates the opening or closing operation, and the
chai n doubl e-dashed Iine indicates the closed state.

wéomndieated by the solid [ine in FIG 9, thePcolPE0n4/006585
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47 is in contact with the roller rolled portion 46a, 5
and as the hall doors 2 noves to open or close, the
roller 47 rotates on the surfacg;of the roller rolled
portion 46a. Wile the hall doors 2 are noving, the
sealing nenber 45 is maintained in a non-contact

ot aninliblrpsgsherhBEhIRg SEECROE LN RL A ord? A0 cne
can BﬁaQHeasang d&éﬁé&dl§ﬂQoiﬁ%¥ca§89 EHétBFESé@estate

weari ng out o seal Ing ne can
pr evggt @ﬁdlx\B%edt e hptl sg00fS]12na0YE @t@ng9 } henbargeter

rail in the direction that closes the. gateway
and ﬂea@B 1hh@oﬁt§detﬁiﬁhnﬂﬁeck©$ﬁep0§bll@cﬁl pOrshett 46a,
down the gateway of the elevator hall, the roller 47

dr opantdnasathecka3lsteprpo’tinonedbbof opaedorncitee, the
roller rolled portion 46a by the elastic force of the
sprimgld2rag72@otatreatedthy shefehai afdbobl eolashedolled
line in FIG 9. Accordingly, the novable plate 40 is

pi vopedtigpodRd-the pin 41 towards the hanger 13. The

spring 42, with its elastic force, brings the main
portion 4W§ll§ftpﬁeh§éél?ﬁ@rﬁeﬁbéFe4§OVﬁ96'tFﬁﬁtSeallng

t t t the 25 | t 19, t
Bty g eura Rt pel i R fadteaR Pact ner e Pa it

FespaetPaEnaP SHBor 3 he 008,53 SERVEELLL v 50
PCT/*E%RO%EQQ6§§§uCgﬁre, the hall doors 2 can be opened or

closed smoothly, and further the wearing-out of the
sealing member 45 can be prevented.

When the hall doors 2 move along the hanger rail
10 in the direction that closes the gateway and reach
the predetermined close position to shut down the
gateway of the elevator hall, the roller 47 drops in
a recess step portion 46b formed in the roller rolled
portion 46a by the elastic force of the spring 42 as
indicated by the chain double-dashed line in FIG. 9.

Accordingly, the movable plate 40 is pivoted
around the pin 41 towards the hanger 13. The spring
42, with its elastic force, brings the main portion 45a
of the sealing member 45 into tight contact with the
airtight plate 19, and the tongue piece portion 45b
into tight contact with the standup wall 8a. In this

manner, the gap Gl between the respective hall door 2



and the upper frame 8 of the three-sided frame 3 is
seal ed. As descri bed above, as the hall doors 2 are

weebo4/ion2t he cl osed state, the gap GL provi ded PORUPEE#H006585
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the 5 respective hall door 2 and the upper frame 8 is
sealed. Wth this structure, in case where a fire
occurred in the building, it igspossible to inhibit
the snmoke from entering the shaft fromthe el evator
hall. Therefore, it becones possible to prevent the

shaf r s S.a h e n n i
S bob O SBb P08 3o L AV CODSPAURTE L et 81
di ffusigngof the snmoke to other floors can be

prevented. In the case where the hall doors 2 nove in

the openinRggdistesbeanabhom, the ehespdist absrsas g@eNset
as the 15 hall doors 2 start to nove, the roller 47

rel athvehy erupsedpstheesuthacgapfGlhprooited petkedn the
portion 46a fromthe recess step portion 46b. The
novabkeppktatee4Balisdpoes8edntiothevopbpen fhemdi Betsi spaled.
away fromthe hanger 13 against the force of the

spri Wgth2thim shirscRorgmnier cashewseaki agtieabeccysred in
separated fromthe airtight plate 19 and the standup
wal | tBe briddiBa. ébniacPOossaprée tﬁuénh@héthﬁhﬁ aaek@ from
2 can nove in _the opening direct

non- 6?f€5&995FQFeSh§ﬁE fFH@rEPGrﬁaFH@ OEahaBé opgﬁéﬁefore'
ot Furth 2 fot
Sonbor PECEHRShEOBFLURt B CEPHAST APST RPRAT SfPBCPSFELRg

Secofd AndithRPY onbof RARLRC 0 t00aPT6TaaRH=RE bEene

PCT/%E%QO%QQOQQSQVOEQed and the diffusion of the smoke to

other floors can be prevented.

In the case where the hall doors 2 move in the
opening direction from the closed state, as soon as the
hall doors 2 start to move, the roller 47 relatively
runs up the surface of the roller rolled portion 46a
from the recess step portion 46b. The movable plate 40
is pressed to pivot in the direction away from the
hanger 13 against the force of the spring 42. 1In this
manner, the sealing member 45 is separated from the
alrtight plate 19 and the standup wall 8a in a non-
contact state. Thus, the hall doors 2 can move in
the opening direction in the non-contact state, and
therefore they can be opened smoothly. Further, the
wearing-out of the sealing member 45 can be prevented.
Thus, a similar effect to that of the first embodiment

can be obtained by the second and third embodiments.



Each of the above-descri bed enbodi nents is directed
to the hall doors 2, which is of a biparting type.

wahoarmaively, it is possible to apply the pPESEP1004/006585
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invention to hall doors 2 of one side sliding 5 type

as shown in FIG 10 as the fourth enbodi ment. It

shoul d be noted that the doorway of the passenger

cage of an el evator has a cage door, a doorway frane

and a doorsill. The cage door is an elevator door and

It corresponds to._a hall door 10.provided in the .
passenger 65 eﬂéytﬁ? %%%v%lg%% %%B%al?. o%ﬁ%e%%%rh%y

frang, | 0 ' It cage 3 :

1 oo Eeiaiatt B RERT SRR i SRR M dfting

Lhe passengel-oalaviyepl, Lhe £ eyaiomiaiio addfy the

doors supports the bottom portion of the cage

door, ARG SET YESA OGN €8 AAEL CREHH P e SAOSET@e sliding
operation of the door. Therefore, it is alternatively

posstphbe 49 Prowhden betweed idhetlkagbodoohk afsbdigent.
doorway frane, a sealing nechanismhaving a sim|lar

struct ureItoshbaldobet hetadchhat sthenpboyedyi of eblcd of
20 the enbodi ments. As descri bed above, according to

t he paesengeri nagat dbbnant dkevabdi Ngaslewi cageodsonot
increase the size of the door device, or it does not
requitr@ofrviey aupust aedtaj doehelilhst alhat Fade oloehels
sealing nenber. 25 Further, with the sealing deyvjce,
it |anpBLeVRFert 8oopahrdahtl CPHERSPARITOL? n%%%%l%éor

o0 BESSBhaLLS, SHSanLIg ity o LS5 B e BB oYt
The doorway frame is a door adjacent member to the cage
door, and it corresponds to the three-sided frame
provided in the passenger gateway of the elevator hall.
The doorsill supports the bottom portion of the cage

. door and serves to guide the opening and closing
operation of the door. Therefore, it is alternatively
possible to provide, between the cage door and the
doorway frame, a sealing mechanism having a similar
structure to that of the mechanism employed in each of
the embodiments.

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

wearing-out of the sealing member.



I ndustrial Applicability The present invention can be

applied not only to the sealing device of the
wehemavonridoor, but also to a slide-type door PCAP2004/006585

requires air-tightness in 5 a closed state. W

2004/ 101421 PCT/JP2004/006585 27 CL Al MS 1. A

seal ing device for an el evator,,. characterized by

conprising: an el evator door that noves between an

opened 5 state and a closed state; a door adjacent

menber provided aro . el r r;Jd.n such a

way as to create a g%%hﬁgﬁﬁﬁ%%%*ﬁﬂg‘ﬁﬁggéﬁﬁf door and

the door adia ?QEeHE”Pﬁ{rénE‘iéﬁabéﬂgbgegpﬁii@&oﬂégfgnf?{;‘ to

one of the elevator 10 door and the door adjacen

menbehe MBLENLGARPECHI OHONEe &NEPEONL@EEr Wbl tAEso to

ot her nmenber by an elastic force of an elastic

nmenbgr g1t @eSegbet d60PaPhBy tbHGuLHAS agii-tBfidtBeS€alhNY

menber novi ng nechanismthat maintains 15 the sealing
5 menbercilasadnebatentact state with respect to the

ot her nmenber against the elastic force of the elastic

menber while the el evator door is being opened or

cl osed, and bring the sealing nenber into the other

menber by the elastic force of the elastic nmenber

while 20 the el evator door is in a closed state. 2.

The sealing device for an elevator, according to

claim1l1, characterized in that:



the sealing nmenber noving nechani smconprises a roller
and a roller rolled portion elongated in one 25

wdizo@Eabian on which the roller rotates, the roPCEOP2004/006585
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rolled portion including a recess step portion forned
in a partial zone thereof; W 2004/101421

PCT/ JP2004/ 006585 28 the seal iytg nenber noving
nmechani sm mai ntains the sealing nenber in a
non-contact state by elastically bringing the roller
into contact with the roller;ralkeg gportion by the
el astic force of the elastic nenber to 5 rotate

thereon, whilg the,ehevabot -doet i snbehng.epgned or
I Nng nmenb R

cl osed; and the sea er nmovi ng nmechani sm seal s

the EEQraQMePEEQQiﬁg EbRps€akhgg nmenber into contact
wth the other nenber by the elastic force of the

el astic napbeneiQtas tbBerr ehkermevepsbelwkBd BACEHEned
step portion, while the elevator door is in a closed

stat etaB8e 3Ihe seallbngddevate;for an el evator,

according to claim?2, characterized in that: the

rol | er and tihersedljbrgnirenbabear prprvovdiededrionndlShehe

el evator door and the roller rolled portion is
proviedevatart feododr adfhcenvakedbeE® €heagel pegapsbetween
el astically brought into contact wth the roller

rol | EBepBieEVBRoBydPRE BRdsthe FopEeaddfCERE BPEBEFC

menber to rota&e t her eon, theregé 20 naintainig tEe
seal i ng menBEATRIaMRBRECOREREE ISl ORt AT & gee eygtor
Lgfn 8§%e%ggagﬁ22pggggg&gﬁgéh% 1088l eyator doory LS, cugnt

into contact with the other member by an elastic force
of an elastic member, to seal the gap by the contact;
and

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

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

the sealing member moving mechanism comprises
a roller and a roller rolled portion elongated in one
direction on which the roller rotates, the roller
rolled portion including a recess step portion formed

in a partial zone thereof;



the roller drops in the recess step portion to bring
the sealing nenber into contact with the door 25

wadpaaent2i nenber by the elastic force of the ePastPm04/006585

10

15

20

25

menber, thereby sealing the gap while the el evator
door is in a closed state. WD 2004/101421

PCT/ JP2004/ 006585 29 4. The s i ng device for an

el evator, according to claimZ, characterized in
that: the roller is provided in the el evator door and

h [ | . [ d th . men
t5| or ovi detin SERe 8ol “AHP SoURY REnBer haheny BF BFarES the
Cor | BROborEi BRTHSC: AL a1 agRe o heck St fhab bl pacatty

”E”bS£1h§eﬁgt%ks LBe1EPNint HeLERY A By ﬁ'Bhﬁgr$ffer rolled

seal I Ng In a non-contact state respect

to therekguabgr tdaoe1ubtie tbecel 8?631:1% e U991 b SnbRbES to
openéd or cloSed; and the roller drops in the recess

stepr@@éteoahb@eohylwglléetﬁgaénegaﬂ@ﬂb@éorni@ oMt @Copened
wWth the elevator door by the elastic force of the

el asbirccirerbdr, ahB t hereby sealing the gap while the

el evator door is in a closed state. 5. The sealing

devi ce f ortheanselkévagomemberondivagg mecbkaimmlseals the gap
characterized in that: the elevator door is a hall

door bvhbtibgény the featingemembgst éphy epnhact with the

el evator hall and the door adjacent nmenber is
thre@tgﬁﬁeﬂeﬁbﬁﬁebﬁrBb?d@HaFFthéorﬁﬁt@&a?heaﬁHaSth member

as the roller drops in the recess step portion, while
the elevator door is in a closed state.

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

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

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

the roller drops in the recess step portion to
bring the sealing member into contact with the door
adjacent member by the elastic force of the elastic
member, thereby sealing the gap while the elevator door

is in a closed state.



the sealing nmenber seals the gap provi ded between the
hal | door and an upper frame of the three-sided 25

woramaow2il e the hall door is in a closed stateCcTAr20051@6585
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seal ing device for an elevator, according to claima1,
characterized in that: W 2004/101421

PCT/ JP2004/ 006585 30 the elevqigr door is a hall door
that opens or closes a gateway of an el evator hal

and the door adjacent nenber is a doorsill that

supports | ower _end.of the.hall. door and ides its_ ..
open and gros£%658863%5gi8ﬁylgﬁdf?ﬁeagegﬁﬁﬁa%ﬁﬁﬁbchordlng
seal g t P,Prayi " n,_t all door and the
doorgPIPiﬁ%ﬁl%’tgégﬁggFgggggﬁién Pﬁag'closed state. 7.

The sealingedevigerf ot BRoLAKA! oh AECELAVREarlBob? and

claim1l1l, characterized int e el evator door |

cagetdaokothat QBﬁmédOForﬁhgﬁeéné gner ¥ay1 ohgt Bember are
passenger cage of an elevator and the door adjacent

menbgkoivsdaddear way Hoapreadpresvhtdedenbethe doorway;
and 15 the sealing nenber seals the gap provided
bet ween the cajdéecdods atdstheadatewapughil énthecoagect
door is in a closed state. 8. The sealing device for
an eleétht she actdedi nglled pbatmed, bghdhaceéasked Farce
that: 20 the_elevator door is a cage door that opens
or eFfosks glasbigapeBpernéopassangekhengenof thareby
el evator . and the door adjacent nenber is a doorsil
t hat Maintaining the seallng member 1n a non-contact state
with respect to the elevator door while the elevator
door is being opened or closed; and
the roller drops in the recess step portion to
bring the sealing member into contact with the elevator
door by the elastic force of the elastic member,
thereby sealing the gap while the elevator door is in
a closed state.
5. The sealing device for an elevator, according
to claim 1, characterized in that:
the elevator door is a hall door that opens or
closes a gateway of an elevator hall and the doorx
adjacent member is a three-sided frame provided in the
gateway; and
the sealing member seals the gap provided between
the hall door and an upper frame of the three-sided
frame while the hall door is in a closed state.

6. The sealing device for an elevator, according

to claim 1, characterized in that:



supports a lower end of the cage door and guides its
open and cl ose operation; and 25 the sealing nenber

weeealdsloifae gap provi ded between the cage door PamdP100€006585
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doorsill while the cage door is in a closed state.

30

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

the sealing member seals the gap provided between
the hall door and the doorsill while the hall door is
in a closed state.

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

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

the sealing member seals the gap provided between
the cage door and the gateway while the cage door is in
a c¢losed state.

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

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

the sealing member seals the gap provided between
the cage door and the doorsill while the cage door is

in a closed state.



