23 June 2006 1 SPECI FI CATION DOOR UNI T OF ELEVATOR 5 TECHNI CAL FI ELD The
present invention relates to the inprovenent of a door unit for preventing
snoke from passing through a I anding entrance of an elevator into a

hoi stway or vice versa. "The infiltration of snoke" hereinafter neans one
of the passage 10 of snoke through the |anding entrance into %g? hg%@ way
and the passage of snoke through the hoistway into the |andi ung nce,
or both of these. BACKGROUND ART 15 The conventional unit is proposed in
FIGS. 3to5 FIG 3is afront view of the conventional door unit for an
elevator. FIG 4 is a viewon arrow A-Ashown in FIG 3. FIG 5 is a view
on arrow B-B shown in FIG 3. Wth reference to the draw ngs descri bed
above, the 20 nuneral 101 indicates a | anding door to be opened in opposite
directions at an elevator |landing entrance, 102 is a vertical frame of the
entrance, 103 is an upper frame of the entrance, 104 is a sill. The.
vertical frame 102, the upper frane s 1randridre sill 104 define an opening
of the landing entrance. 23 June 2006 2 The numeral 105a indicates a snoke
shi el di ng nmenber which is

DOOR UNIT OF ELEVATOR

5 TECHNICAL FIELD
The present invention relates to the improvement of a
door unit for preventing smoke from passing through a landing
entrance of an elevator into a hoistway or vice versa. *“The
infiltration of smoke” hereinafter means one of the passage
10 of smoke through the landing entrance into the hoistway and
the passage of smoke through the hoistway into the landing

entrance, or both of these.

BACKGROUND ART

15 The conventional unit is proposed in FIGS. 3 to 5. FIG.
3 is a front view of the conventional door unit for an
elevator. FIG. 4 is a view on arrcow A-A shown in FIG. 3.
FIG. 5 is a view on arrow B-B shown in FIG. 3.

With reference to the drawings described above, the

20 numeral 101 indicates a landing door to be opened in opposite
directions at an elevator landing entrance, 102 is a vertical
frame of the entrance, 103 is an upper frame of the entrance,
104 is a sill. The vertical frame 102, the upper frame 103

and the sill 104 define an opening of the landing entrance.




provi ded on a side portion of the door 101 and for closing a gap between
the door 101 and the vertical franme 102, 105b is a snoke shiel di ng nenber
for closing a gap between the door 5 101 and the upper frame 103, 105c is a
snmoke shi el ding menber which is inserted into a groove 104a of the sil

104 and for <closing a gap thereof. The nuneral 106 indicates%fjscrﬁw for
nmounti ng the snoke shiel ding nmenbers 105a, 105b, 105c. Wth t e‘ﬂﬁ& Gnit
t hus constructed, the snoke 10 shiel ding nenbers 105a, 105b, 105c provided
around the door 101 cl ose gaps between the door and the entrance vertical
frame 102, between the door and the entranrce upper frane 103, and between
the door and the sill 104 when the door is <closed, to thereby prevent
snoke fromflowing into a hoistway 15 even in the event of a fire, whereby
the snmoke is not distributed to other floor |evels through the hoistway
(e.g., JP-U No. 79184/1975, JP-A No. 112389/1988). Wth the conventi onal

unit, the snokenshiviledhddl fBeGScalddan skORB, sHIHE iagemahvey SyhiitBhCcoat act
wi th nmenbers opposed 20 to the snoke shielding nenbers, so that the snoke

shi el di ng nmenbgrsviated 6aus eshde poraiomidih vher gadt yloapaningelAsshggtye
door, necessitating a proper maintenance work. Furthernore it is extrenely
difficult to sgmptidtweepetiie|dzoe the dmhdhegvedoinrall@Ftamé ol @ wdpsbcasise
trouble with sliding noise. 23 June 2006 3 Furthernore there is a recent
increase in the smodeeshdélding member for closing a gap between the door
5 101 and the upper frame 103, 105c is a smoke shielding member
which is inserted into a groove 104a of the sill 104 and for
closing a gap thereof. The numeral 106 indicates a screw for
mounting the smoke shielding members 105a, 105b, 105c.
With the door unit thus constructed, the smoke
10 shielding members 105a, 105b, 105c provided around the door
101 close gaps between the door and the entrance vertical
frame 102, between the door and the entrance upper frame 103,
and between the door and the sill 104 when the door is
closed, to thereby prevent smoke from flowing into a hoistway
15 even in the event of a fire, whereby the smoke is not
distributed tc other floor levels through the hoistway (e-g.,
JP-U No. 79184/1975, JP-A No. 112389/1988).
With the conventicnal unit, the smoke shielding members
105a, 105b, 105c are always in contact with members opposed
20 to the smoke shielding members, so that the smoke shielding
members are caused to wear with normally opening-closing the
door, necessitating a proper maintenance work. Furthermore

it is extremely difficult to smoothly open/close the landing

door 101, to always cause trouble with sliding noise.



el evators having no machine room i.e., elevators having equipnents
installed in the hoistway, such as a drive notor or a control panel to be
a source of a fire, (so-called 5 machi ne-room ess el evators). The interior
of the building also becones a source of fire when a fire breaks out.
Therefore, there is a need to take neasures for preventing p e%P$ ﬁre
infiltration of snoke regardl ess of whether the snoke flow c 1 8 t he
| andi ng hall or fromthe hoistway. 10 Furthernore, with the conventional
unit, as shown in FIG 6, three or nore nenbers are opposed, particularly,
at a gap 107 between door stopping portians provided upward or downward of
the | andi ng doors 101 and at positions indicated by arrows in FIG 18, so
that it is indispensable to provide device to 15 close the gaps for
preventing properly the infiltration of snoke. In view of the foregoing
probl ens, an object of the present invention is to provide a door unit of
an el evator havi ngrathexmaetd alierendiea Sficehdi Dcpeiskol fatlke nitmbBeUGE 20
causing trouble in a normal door opening-cl osing operation. DI SCLOSURE OF
THE | NVENTI ON écewrtdiraghboindiecpmeskhie invvant i ox,, ieleaatate\natvang
conprising an entrance franme provided on an entrance | eading 23 June 2006 4
from a | andi ngedral gmeind s aihwt Sltlway in highe g ishwappeaechr asea alrdveamyest | cal
frame, and | anding doors arranged with gaps
or a control panel to be a source of a fire, (so-called
5 machine-roomless elevators). The interior of the building
also becomes a source of fire when a fire breaks out.
Therefore, there is a need to take measures for preventing
properly the infiltration of smoke regardless of whether the
smoke flow comes from the landing hall or from the hoistway.
10 Furthermore, with the conventional unit, as shown in FIG. 6,
three or more members are opposed, particularly, at a gap 107
between door stopping portions provided upward or downward of
the landing doors 101 and at positions indicated by arrows in
FIG. 18, so that it is indispensable to provide device to
15 close the gaps for preventing properly the infiltration of
smoke.
In view of the foregoing problems, an object of the
present invention is to provide a door unit of an elevator

having an excellent smoke shielding performance without

20 causing trouble in a normal door opening-closing operation.

DISCLOSURE OF THE INVENTION
According to the present invention, in an elevator

comprising an entrance frame provided on an entrance leading



bet ween the entrance franme and the | anding doors, to be guided by a sil

for opening-closing an opening of the 5 entrance frame, a snoke shiel di ng
menber is provided, for preventing the infiltration of snoke, on at |east
one of a top portion of the | anding doors and a nenber opposed to the top
portion of the |landing doors, on at |east one of a side portéﬂg of QFe

| andi ng doors and a nenber opposed to the side 10 portion of uqegg ng
doors, and on at |east one of a bottom portion of the |Ianding doors and a
menber opposed to the bottom portion of the |anding doors. Further
according to the present invention, in an4 elevator conprising an entrance
frame provided on an entrance 15 leading froma landing hall to a
hoi st way, having an upper franme and a vertical frame, and |anding doors
arranged with gaps between the entrance frame and the | anding doors, to be
guided by a sill for opening-closing an opening of the entrance frane and
havi ng a hi gh- $peed deodimmchadll vor s peddtROy ddmving snokepeshifghue npdrenber
is provided, for preventing the infiltration of snoke, on at |east one of
a top portion acofenticahi frampeadddbordingd depes |owaggeddvitdogaafd a nenber
opposed to the top portion of the high-speed door and the |ow speed door,
on at |east onee®feed sheesporamceniving [pad 8hg yhndiggeder s gitespeed door and
t he | ow speed door and a nmenber opposed to the side portion of the

hi gh- speed dooguifded pﬁea|Qﬁﬁ%ﬂgg§dopen1ng—01031ng an opening of the

5 entrance frame, a smoke shielding member is provided, for
preventing the infiltration of smoke, on at least one of a
top portion of the landing doors and a member opposed to the
top portion of the landing doors, on at least one of a side
portion of the landing doors and a member opposed toc the side

10 portion of the landing doors, and on at least one of a bottom
portion of the landing docrs and a member opposed to the
bottom portion of the landing doors.

Further according to the present invention, in an
elevator comprising an entrance frame provided on an entrance

15 leading from a landing hall toc a hoistway, having an upper
frame and a vertical frame, and landing doors arranged with
gaps between the entrance frame and the landing doors, to be
guided by a sill for opening-closing an opening of the
entrance frame and having a high-speed door and a low-speed

20 door, a smoke shielding member is provided, for preventing
the infiltration of smoke, on at least one of a top portion
of the high-speed door and the low-speed door and a member
opposed to the top portion of the high-speed door and the

low-speed door, on at least one of a side portion cof the



door, and on at |east one of a bottom portion of the high- speed door and
the | ow speed door and a nenber opposed to the 5 bottom portion of the

hi gh- speed door and the | ow speed door. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a perspective view showi ng an overall structure of a door unit
of an elevator; 10 FIG 2 is a plan view showing a first enbog:%gent 8& t he
door unit enbodying the present invention; FIG 3 is a front e&o
snoke-shi el ding I anding door unit for use in the conventional elevator;
FIG 4 is aviewon arrow A-A shown in FIG 3; 15 FIG 5 is a view on
arrow B-B showmn in FIG 3; FIG 6 is a diagramfor describing the problens
of the conventional technology, FIG 7 is a fragnmentary front view of the
| ower door wunit shown in FIG 2; 20 FIG 8 is a fragnentary front view of
t he upper door wunit shown in FIG 7; FIG 9 is an enlarged view of a
P-portion shown in FIG 2; FIG 10 is an enlarged view of a Q portion shown
in 23 June 200Riéh-Fpeed’dodt Gndl theS16wAERWIOHCEH 3 A- Rer@WWdppds&d G 7,

FIG 12 is a view on arrow B-B shown in FIG 7;
to the side portion of the high-speed door and the low-speed
door, and on at least one of a bottom portion of the high-

speed door and the low-speed door and a member opposed to the

6 bottom portion of the high-speed door and the low-speed docor.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing an overall
structure of a door unit of an elevator;
10 FIG. 2 is a plan view showing a first embodiment of the
door unit embodying the present invention;
FIG. 3 is a front view of a smocke-shielding landing
door unit for use in the conventional elevator;
FIG. 4 is a view on arrow A-A shown in FIG. 3;
15 FIG. 5 is a view on arrow B-B shown in FIG. 3;
FIG. & is a diagram for describing the problems of the
conventional technology;
FIG. 7 is a fragmentary front view of the lower door
unit shown in FIG. 2;
20 FIG. 8 is a fragmentary front view of the upper door
unit shown in FIG. 7;

FIG. 9 is an enlarged view of a P-portion shown in FIG.

FIG. 10 is an enlarged view of a Q-portion shown in



FIG 13 is a viewon arrow CGC showmn in FIG 7; 5 FIG 14 is an enl arged
view of an R-portion shown in FIG 8; FIG 15 is a view on arrow D-D shown
in FIG 14; FIG 16 is an enlarged expl oded perspective view and a
fragmentary front viewillustrating the relationship anong 10 the | anding
door, vertical frame and the upper frame; FIG 17 is a view C?fhl%se%ﬁ@;gi ng
to FIG 15 and showi ng another exanple of the present inventfon, 18
is a diagram for describing the problens of the conventional technol ogy;
15 FIG 19 is another enlarged expl oded perspective view and anot her
fragmentary front viewillustrating the gelationship anong the |anding
door, vertical frame and the upper frame; FIG 20 is a plan view showi ng a
gap between the door 20 and the upper frame and a gap between the doors;
FIG 21 is a side elevation showing a gap between the door and the upper

frame; FIG 22 is a side elevation illustrating a state wherein a snoke
flow ng path isrel gsed by a bracket; 23 June 2006 7 FIG 23 is a
perspective view illustrating a state wherein a gap between the doors is

cl osed by the snokeigshiel id rig vitewbert ;arrow A-A shown in FIG. 7;
FIG. 12 is a view on arrow B-B shown in FIG. 7;
FIG. 13 is a view on arrow C-C shown in FIG. 7;

b FIG. 14 is an enlarged view of an R-portion shown in

FIG. 8;

FIG. 15 is a view on arrow D-D shown in FIG. 14;

FIG. 16 is an enlarged exploded perspective view and a
fragmentary front view illustrating the relationship among

10 the landing door, vertical frame and the upper frame;

FIG. 17 is a view corresponding to FIG. 15 and showing
another example of the present invention;

FIG. 18 is a diagram for describing the problems of the
conventicnal technology;

15 FIG. 19 is another enlarged exploded perspective view
and another fragmentary front view illustrating the
relationship among the landing door, vertical frame and the
upper frame;

FIG. 20 is a plan view showing a gap between the door

20 and the upper frame and a gap between the doors;

FIG. 21 is a side elevation showing a gap between the
door and the upper frame;
FIG. 22 is a side elevation illustrating a state

wherein a smoke flowing path is closed by a bracket;




FIG 24 is a front view showi ng a second exanple of the 5 door unit
enbodyi ng the present invention; FIG 25 is an enlarged view on arrow A-A
shown in FIG 24; FIG 26 is an enlarged view on arrow B-B shown in FIG
24: 10 FIG 27 is a viewon arrow CGC shown in FIG 24; FIG 28 is an
enl arged view of a Z-portion shown in FIG 27; FIG 29 is a ¥§E¥/35 rrow
D-D shown in FIG 27; FIG 30 is a viewon arrow E-E shown i 0209 ;15
FIG 31 is a fragnentary view on arrow F-F shown in FIG 27; FIG 32 is a
perspective view showi ng the relationship anong a high-speed door, an
upper franme and a vertical frame; FIG 33 is a plan view of FIG 32; 20
FIG 34 is a perspective view showng the relationship between an upper
portion of the | ow speed door on the side of the high-speed door and the
upper frame; FIG 35 is a perspective view and an enlarged fragnentary
vi ew showi ng the rel ati onship anong the | ow speed 23 June 2006 8 door, the
upper frame and thergerbicad ff paPEpeddiGe 3Iek SiA @R AHY id Isesteating the
effect of the present enbodi nent;

wherein a gap between the doors is closed by the smoke

shielding member;
FIG. 24 is a front view showing a second example of the
6 door unit embodying the present invention;

FIG. 25 is an enlarged view on arrow A-A shown in FIG.

24;
FIG. 26 is an enlarged view on arrow B-B shown in FIG.
24;
10 FIG. 27 is a view on arrow C-C shown in FIG. 24;
FIG. 28 is an enlarged view of a Z-portion shown in
FIG. 27;
FIG. 29 is a view on arrow D-D shown in FIG. 27;
FIG. 30 is a view on arrow E-E shown in FIG. 24;
15 FIG. 31 is a fragmentary view on arrow F-F shown in
FIG. 27;

FIG. 32 is a perspective view showing the relationship
among a high-speed door, an upper frame and a vertical frame;
FIG. 33 is a plan view of FIG. 32;

20 FIG. 34 is a perspective view showing the relationship
between an upper portion of the low-speed door on the side of
the high-speed door and the upper frame;

FIG. 35 is a perspective view and an enlarged

fragmentary view showing the relationship among the low-speed




FIG 37 is a diagramshow ng another construction 5 exanple of the present
enbodi nent; FIG 38 is an overall view of a |ock assenbly of the door unit
in a third enbodi nent of the present invention; FIG 39 is a view on arrow
B-B shown in FIG 38; FIG 40 is a diagramfor illustrating the operation
of 10 the lock assenbly; FIG 41 is a fragnentary front vi eV\?f\?owz@%the
door wunit of the present invention; FIG 42 is a left side ion

FIG 40; FIG 43 is a front view show ng anot her exanple of the 15 door
unit; FIG 44 is a right side elevation of FIG 43; FIG 45 is a front view
show ng anot her exanple of a device for igncreasing door-closing force;

FIG 46 is a front view show ng further another exanple 20 of a device for
i ncreasi ng door-closing force; FIG 47 is a sectional view show ng a snoke
shielding nechanism FIG 48 is a sectional view show ng a structure of
the wupper snoke shielding nmechanism 23 June 2006 9 FIG 49 is a sectional

vi ew showi ng %@@k%h%hhﬁﬂagﬂ NGam@ERRE Y Q¥kdech O raReypper portion; FIG
50 is a sectional view showi ng a structure of the
FIG. 36 is a diagram illustrating the effect of the
present embodiment;
FIG. 37 is a diagram showing another construction
5 example of the present embodiment;
FIG. 38 is an overall view of a lock assembly of the
door unit in a third embodiment of the present invention;
FIG. 39 is a view on arrow B-B shown in FIG. 38;
FIG. 40 is a diagram for illustrating the operation of
10 the lock assembly;
FIG. 4] is a fragmentary front view showing the door
unit of the present invention;
FIG. 42 is a left side elevation of FIG. 40;
FIG. 43 is a front view showing another example of the
15 door unit;
FIG. 44 is a right side elevation of FIG. 43;
FIG. 45 is a front view showing another example of a
device for increasing door-closing force;
FIG. 46 is a front view showing further another example
20 of a device for increasing door-closing force;
FIG. 47 is a sectional view showing a smocke shielding
mechanism;

FIG. 48 is a sectional view showing a structure of the

upper smoke shielding mechanism;



| ower snoke shielding mechanism 5 FIG 51 is a sectional view show ng a
snoke-shi el ding nenber provided on a | ower portion. BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON First Enbodinent 10 Wth reference to the drawi ngs, a
first enbodi ment of a door unit of an el evator of the present invention
will be described below As seen in FIG 1, an elevator conpéiﬁﬁ% %g upper
frame 103 and a pair of opposite vertical frames 102, 102 wh FU48f i ne
an opening leading froma landing to a hoi stway. The opening is provided
with a pair of opposite | anding doors 110, 110 which are opened laterally
fromthe center. The doors 110, 110 are lung on a pair of hangers 109, 109

reci procally novably engaged with a rail 4. Asill 104 is 20 provided on a
| ower edge of the opening. Lower ends of the doors 110, 110 are slidably
fitted into the sill 104. FIG 2 is a perspective plan view show ng the

door unit of the present enbodinent. FIG 7 is a fragnentary front view

of the lower door unid. $50y8 d RebkGonds HleR sBobSnfl 3aoNel 2006nd0 Upper
fragnentary front view of the door unit shown in G 7. FIG 9is an

enl arged Vi ew gémierPpROviA&N dchawnupperrigertidn; FIG 10 is an enl arged view
of a Qportion shownin FIG 7. FIG 11 is a view on arrow A-A shown in
FIG 7. FIG 12 FIG. 50 is a sectional view showing a structure of the

lower smoke shielding mechanism;

b FIG. 51 is a sectional view showing a smoke-shielding

member provided on a lower portion.

BEST MODE FOR CARRYING OUT THE INVENTION

First Embodiment

10 With reference to the drawings, a first embodiment of a
door unit of an elevator of the present invention will be
described below.

As seen in FIG. 1, an elevator comprises an upper frame
103 and a pair of opposite vertical frames 102, 102 which

15 define an opening leading from a landing to a hoistway. The
opening is provided with a pair of opposite landing doors
110, 110 which are opened laterally from the center. The ‘
doors 110, 110 are hung on a pair of hangers 109, 109
reciprocally movably engaged with a rail 4. A sill 104 is

20 provided on a lower edge of the opening. Lower ends of the
doors 110, 110 are slidably fitted into the sill 104.

FIG. 2 is a perspective plan view showing the door unit
of the present embodiment. FIG. 7 is a fragmentary front

view of the lower door unit shown in FIG. 2. FIG. 8 is an



5is a viewon arrow B-B shown in FIG 7. FIG 13 is a viewon arrow CC
shown in FIG7.FIG 14 is an enlarged view of an R-portion shown in
FIGB.FIG 15 is a view on arrow D-D shown in FIG 14. FIG 16 is an

enl arged expl oded perspective view and a fragnmentary front view
illustrating 10 the rel ationship between the |andi ng door 1lg3§nd éﬁftical
frame 102. In FIGS. 3 to 6, like parts are designated by lik i nce
nunerals or synbols. In FIG 8, the nuneral 110 indicates a door hung on a
door hanger 109, 110a in FIGS. 2, 15 7, 9, 10 and 12 are gui de shoes to be
gui ded by a groove 104a of the sill 104 gnd which is attached to a bottom
portion of the door 110 with a bracket 110b shown in FIG 12. The nuneral
111 in FIGS. 10 and 11 indicates snoke shielding nenbers conprising a pair
of projections spreading toward an 20 outer end, for exanple, and nmade of
fire retardant rubber. The snoke shielding nenbers are attached to the

bottom portiogp@dr t@ghanedRg rdeat Hlds Wrt Bha MACkRt t 1dfGaSanagrso be

fitted into a recess portion, and are provided on portions besides the
portions to whichrguide 5hea@seehlfigal &ialt a€he-pddtloWesnd6id Irikhe

| andi ng door 110 is given a door-closing force by a weight at all tines,
as not illustratedibutl@lrcadyekDovged ekl &35.a DOpaptlidd,shbke tmrercal s 112,
112" indicate rubber door stoppers which are provided on a side portion of
7. FIG. 11 is a view on arrow A-A shown in FIG. 7. FIG. 12
5 is a view on arrow B-B shown in FIG. 7., FIG. 13 is a view on
arrow C-~C shown in FIG. 7. FIG. 14 is an enlarged view of an
R-porticn shown in FIG. 8. FIG. 15 is a view on arrow D-D
shown in FIG. 14. FIG. 16 is an enlarged exploded
perspective view and a fragmentary front view illustrating
10 the relationship between the landing door 110 and vertical
frame 102.
In FIGS. 3 to 6, like parts are designated by like
reference numerals or symbols. In FIG. 8, the numeral 110
indicates a door hung on a door hanger 109, 110a in FIGS. 2,
15 7, 9, 10 and 12 are guide shoes to be guided by a groove 104a
of the sill 104 and which is attached to a bottom portion of
the door 110 with a bracket 110b shown in FIG. 12. The
numeral 111 in FIGS. 10 and 11 indicates smoke shielding
members comprising a pair of projections spreading toward an
20 outer end, for example, and made of fire retardant rubber.
The smoke shielding members are attached to the bottom
pertion of the landing door 110 with a bracket 110c so as to

be fitted into a recess portion, and are provided on portions

besides the portions to which guide shoes 110a are attached.



5 the |l anding doors 110 and further serve as snoke shiel ding nenbers. The
rubber door stopper so hangs downward as to be inserted into the groove
104a of the sill 104, i.e., the rubber door stopper hangs downward toward
a position wherein the rubber door stopper covers an end of the snoke
shielding 10 nenber 111. The rubber door stoppers 112, 112 3@3 thz(ﬁgnke
shi el ding nenbers 111 are so arranged as to be positioned on Hae %
vertical plane, for exanple, and are arranged as contactable with each

ot her. One of the rubber door stoppers 112, 112' is forned with a recess
while the other is forned 15 with a projegtion, for exanple, so that the
two rubber door stoppers are firmy in intinmate contact with each ot her
when the | anding doors 110 are closed. The two rubber door stoppers are

t herefore brought into contact with each other wth no space therebetween.
20 The snoke shiel ding nenber 111 is bendable so that outer ends of a pair

of its projectiNyadtiendUodr 120N 8Gived hhasdle1w8lihg &frdeheygsoove 104a
when the door is being opened or closed to thereby suppress the occurrence

of wear at thgigmteatesds tdhebheas mite ishhet i@ proberrebbl whewn t he 23
June 2006 12 door is normally being opened or closed. In the event of a
fire, air in space manrics e 10s aniel hpldne expansied itla,f DIze ioudliicate
hi gh-pressure air containing snoke through a bottom portion of the door.
When the air fiower dbor tdteppeokewlsinitelagtiengrovided on a side portion of
5 the landing dcors 110 and further serve as smoke shielding
members. The rubber door stopper so hangs downward as to be
inserted into the groove 104a of the sill 104, i.e., the
rubber door stopper hangs downward toward a position wherein
the rubber door stopper covers an end of the smoke shielding
10 member 111. The rubber door stoppers 112, 112’ and the smoke
shielding members 111 are so arranged as to be positioned on
the same vertical plane, for example, and are arranged as
contactable with each other. One of the rubber door stoppers
112, 112* is formed with a recess while the other is formed
15 with a projection, for example, so that the two rubber door
stoppers are firmly in intimate contact with each other when
the landing doors 110 are closed. The two rubber door
stoppers are therefore brought into contact with each other
with no space therebetween.
20 The smoke shielding member 111 is bendable so that
outer ends of a pair of its projections are not in contact
with side walls of the groove 104a when the door is being

opened cr closed tc thereby suppress the cccurrence of wear

at the outer ends of the smoke shielding member 111 when the




5 menber 11 provided on the bottom portion of the door, the projection of
t he snoke shi el di ng nenber adjacent to a room not on fire is pressed

agai nst a side wall of the groove 104a, to thereby reliably ensure the
sufficient airtightness in accordance with a direction of snoke flow. 1In
this case 10 when the | anding doors 110 are cl osed, the rubb@g 9%5?0 6
stoppers 112, 112' and the snoke shielding nenbers 111 are nn&era é%y in
contact with each other by the door-closing force to thereby close a
bottomgap with the aforenenti oned operational advantage. The snpke
shi el ding nmenber 111 can be 15 forned so fzhat the outer ends of a pair of
projections are bent slightly inwardly. It is also possible to elimnate a
hangi ng portion of the rubber door stoppers 112, 112' by noderately
bringi ng the snoke shielding nenbers 111 provided on the |anding doors 110
into contact with each other when 20 the right and left |anding doors 110
are closed. Ouddie ist hie¥mdlapdbeing dpsmerabs dibkedll3in ivheFbentld s andi cate
snoke shi el di ng nenbers provided on upper ends of the |anding doors 110.
As in the samefimnnairofn tshaceubbefiredaer tBémlANS eip2ndedl Z'o, fohee ke
shi el ding nmenbers 113, 23 June 2006 13 113' are brought into contact with
each ot her wi tihighepspasere talier ebetamigemgbymélos mhrgughr 2destom pbroiwn of t he
snoke shielding nmenbers 113, 113" and a projection with the other so that
the two nenberst &he foord yWhen ithtd pdreftord datowthd smoke shielding

5 member 11 provided on the bottom portion of the door, the
projection of the smoke shielding member adjacent to a room
not on fire is pressed against a side wall of the groove
104a, to thereby reliably ensure the sufficient airtightness
in accordance with a direction of smoke flow. In this case

10 when the landing doors 110 are closed, the rubber door
stoppers 112, 112’ and the smoke shielding members 111 are
moderately in contact with each other by the door-closing
force to thereby c¢lose a bottom gap with the aforementioned
operational advantage. The smoke shielding member 111 can be

15 formed so that the outer ends of a pair of projections are
bent slightly inwardly. It is also possible to eliminate a
hanging portion of the rubber door stoppers 112, 112’ by
moderately bringing the smoke shielding members 111 provided
on the landing doors 11C¢ into contact with each other when

20 the right and left landing doors 110 are closed.
On the other hand, the numerals 113, 1137 in FIG. 14
indicate smoke shielding members provided on upper ends of
the landing doors 110. As in the same manner of the rubber

door stoppers 112, 112’, the smoke shielding members 113,



5 each ot her when the | anding doors 110 are closed. The provision of the
rubber door stoppers 112, 112' and the snoke shielding nenber 113 which is
arranged on a position in contact with the rubber door stoppers 112, 112
reliably elimnates an upper gap when the |anding doors 110 are 10 cl osed.
Accordingly, when the |anding doors 110 are closed, the door,.gl 0s] force
not only closes a gap between the |anding doors 110, but nn&éﬁgﬁ%éﬁﬁﬁu oses
the gaps on the top and bottom portions. The structure | eaving no space
bet ween any conponents is not limted to the enbodi nent wherein the 15
projection is fitted into the recess, butjgvarious structures can be
considered. In FIGS. 8 and 15, the nunmeral 120 indicates, for exanple, a
hol | ow snoke shi el di ng nmenber which is slopingly nounted on an upper end
of the landing door 110 and which is 20 renovably inserted into a U groove
bracket 114. The snoke shielding nmenber 120 is so arranged slopingly as to

be positioned g arBi BR&IgHteY8to ao MR Iw MR dchoBthde Wieht h§aipadd ame
102. The nuneral 121 indicates a stop board which is adjustable in a

direction perpeisietkated byt FordpRera iead®s 23 thuBae2006hk4 shBBe The stop
board 121 is brought into contact with the snoke shielding nenber 120 when

t he | andi ng dostiielf@ngSmenteased1s p Kl0sana fardjeet edbetwiednthdhetisdrop board
121 is also so arranged slopingly as to be positioned at a higher
so that the two members are firmly in intimate contact with
5 each other when the landing doors 110 are closed. The
provision of the rubber door stoppers 112, 112’ and the smoke
shielding member 113 which is arranged on a position in
contact with the rubber door stoppers 112, 112' reliably
eliminates an upper gap when the landing doors 110 are
10 closed. Accordingly, when the landing doors 110 are closed,
the door closing force not only closes a gap between the
landing doors 110, but moderately closes the gaps on the top
and bottom portions. The structure leaving no space between
any components is not limited to the embodiment wherein the
15 projection is fitted into the recess, but wvarious structures
can be considered.

In FIGS. 8 and 15, the numeral 120 indicates, for
example, a hollow smoke shielding member which is slopingly
mounted on an upper end of the landing doox 110 and which is

20 removably inserted into a U-groove bracket 114. The smoke
shielding member 120 is so arranged slopingly as to be
positioned at a higher level as being away from the vertical

frame 102. The numeral 121 indicates a stop board which is

adjustable in a direction perpendicular to the upper frame



5 level as being away fromthe vertical frame 2. It is possible to
elimnate the snoke shielding nenbers 113, 113" by the arrangenent wherein
t he snmoke shiel ding nmenbers 120 provided on the opposed | andi ng doors 110
are in contact with each other when the pair of |anding doors 110 are
closed. 10 Next, FIG 16(a) is an enl arged expl oded perspecti¥% V&ﬁ%
showi ng the rel ationship anong the | andi ng door 110, the ve Mo ane
102 and the upper frame 103. FIG 16(b) is a fragnentary front view of
FIG 16(a). The nuneral 115 indicates an L-shaped bracket provided on the
side portion of 15 the |landing door 110.;4A snoke shiel ding nmenber 130 is
renovably inserted into a U shaped groove bracket 132 provided on a
bracket 131. The bracket 131 having the snoke shielding nmenber 130 is
attached to the bracket 115 as adjustable w dthw se of the | andi ng door
110 through a long 20 hole 115a. Therefore the snoke shiel ding nenber 120

is always in cont aghe Widp bBEr&MMe ighbebeimg iesbEsnt3Q. wIbR trdoke
shi el di ng nenber 120 and the snoke shielding nenber 130 are nost

preferably prossied sRel ens aidRbeer 12Cahehl 8RE. 1aHI@ngnas®s al1012¢ i ndi cates
a bracket provided on the vertical 23 June 2006 15 frane 2 so that the

bracket extendsisquitdl yloskha yppetheddraitfedR3 mMhepsesedoandt hel viey ti cal
frame 102 such that the wupper franme 103 covers the vertical frame 102, so
that the brackkio k32arsasgpedrsiapieglasast @oChy giosd tpanéd oft shdighee
5 level as being away from the vertical frame 2. It is
possible to eliminate the smoke shielding members 113, 113°
by the arrangement wherein the smoke shielding members 120
provided on the opposed landing doors 110 are in contact with
each other when the pair of landing doors 110 are closed.
10 Next, FIG. 1l6(a) is an enlarged exploded perspective
view showing the relationship among the landing door 110, the
vertical frame 102 and the upper frame 103. FIG. 16(b) is a
fragmentary front view of FIG. 16(a). The numeral 115
indicates an L-shaped bracket provided on the side portion of
15 the landing door 110. A smoke shielding member 130 is
removably inserted into a U-shaped groove bracket 132
provided on a bracket 131. The bracket 131 having the smoke
shielding member 130 is attached to the bracket 115 as
adjustable widthwise of the landing door 110 through a long
20 hole 115a. Therefore the smoke shielding member 120 is
always in contact with the smoke shielding member 130. The
smoke shielding member 120 and the smoke shielding member 130
are most preferably provided on the same vertical plane. The

numeral 122 indicates a bracket provided on the wvertical




5 portion of the upper franme 103. The numeral 140 indicates a cover for
covering an upper portion of the snoke shielding nenber 130. Wen the

| andi ng door 110 is being closed, the snoke shielding nenber 130 is
pressed into contact with one surface of the bracket 122, whereby the
provi sion of the 10 snoke shiel ding nenber 120 and t he snoke §Dielgkﬁg
menber 130 properly closes a gap anong the | andi ng door 110? Hee rtical
frame 102 and the upper frame 103. Taken as another exanple is an
arrangenment shown in FIG 19. An L-shaped bracket 115, a bracket 131' and
snoke 15 shi el ding nenber 130 each nerel y; has the sanme height |evel as
that of the vertical frame 102, so that an L-shaped bracket 133 having
rubber applied to its nounting surface and the bracket is arranged on the
sane plane as the snoke shielding nenber 120 and the snoke shi el di ng
menber 130, covers 20 simnultaneously both the side of the upper franme 103

and the uppergsiifd 3C8o0fndthe nkeptilidt fh@bBRad Adpa@diPer ey ghpdp nate the
gap. Accordingly, when a pair of the landing doors 110 are <closed, the gap

between the veftdneahobr ;1H¢qaBd the ve3tdene 200 1621 andi Readophe 110 is
cl osed by the snoke shielding nmenber 130, the gap between the upper frane

103 and the | apsfidig reame Ao covers| asedely itAE Simie 16D eddlivhgtmender 120,
the gap between the |anding doors 110 is closed by the rubber door stopper

bracket 122 is so arranged as to cover a part of the side

5 portion of the upper frame 103. The numeral 140 indicates a
cover for covering an upper portion of the smcke shielding
member 130¢. When the landing door 110 is being closed, the
smoke shielding member 130 is pressed into contact with one
surface of the bracket 122, whereby the provision of the

10 smoke shielding member 120 and the smoke shielding member 130
properly closes a gap among the landing door 110, the
vertical frame 102 and the upper frame 103.

Taken as another example is an arrangement shown in

FIG. 19. An L-shaped bracket 115’, a bracket 131’ and smoke

15 shielding mewmber 130 each merely has the same height level as
that of the vertical frame 102, so that an L-shaped bracket
133 having rubber applied to its mounting surface and the
bracket is arranged on the same plane as the smoke shielding
member 120 and the smoke shielding member 130, covers

20 simultaneously both the side of the upper frame 103 and the
upper surface of the vertical frame 102 to thereby eliminate
the gap.

Accordingly, when a pair of the landing doors 110 are

closed, the gap between the vertical frame 102 and the




5 112, 112', the gap between the |anding doors 110 and the sill 104 is
cl osed by the snoke shielding nenber 111, the gap between the |anding
doors 110 and the sill 104 is closed by the snoke shielding nmenber 111 and
t he rubber door stopper 112, 112', the gap between the | anding doors 110
and the 10 upper frame 103 is closed by the rubber door stopg?r 11 112",
and the snoke shielding nenber 113, 113" or the snoke shiel 'Hﬁn ers
120. This can reliably prevent the passage of the snoke through a | anding
hall into the hoistway or through the hoistway into the Ianding hall. 15
The material and shape of the snoke shieldi ng menbers 120, 130 and the
snoke shi el ding nenber 111 should be determned in accordance wth the
respective roles, functions and characteristics. As to the snoke shi el ding
menber 130, a surface of the menber 130 is nerely pressed, so that only
the 20 snoke shiel ding performance should be fulfilled while the .
consi der ati on nindilhg avyenEMt ivi Eloddd Gkl ORe | Sndxet shpardinyumembyr reqyi red.
On the other hand, as to the snoke shielding nmenber 111, relative notion
bet ween t he netikergaplietwssch tthe sppdr Fdmal Way sndc che Slavdimgddosr 110
openi ng-cl osi ng 23 June 2006 17 operation, so that there is a need to
consi der not oid \clbked syoihe shokd dilngldénd onemdrege 10t he ghpobe{wearn udi ng
the problem of vibration and noise), and function for performng a snmooth
sl i di ng oper atthen lagdiegdaoad. 1 Firishedwged, by Hde rubber door stopper
5 112, 112', the gap between the landing doors 110 and the sill
104 is closed by the smoke shielding member 111, the gap
between the landing doors 110 and the sill 104 is closed by
the smoke shielding member 111 and the rubber door stopper
112, 112*, the gap between the landing doors 110 and the
10 upper frame 103 is closed by the rubber door stopper 112,
1127, and the smoke shielding member 113, 113‘ or the smoke
shielding members 120. This can reliably prevent the passage
of the smoke through a landing hall into the hoistway or
through the hoistway into the landing hall.
15 The material and shape of the smoke shielding members
120, 130 and the smoke shielding member 111 should be
determined in accordance with the respective roles, functions
and characteristics. As to the smoke shielding member 130, a
surface of the member 130 is merely pressed, so that only the
20 smoke shielding performance should be fulfilled while the
consideration of the movement with friction is not
particularly required. On the other hand, as to the smoke

shielding member 111, relative motion between the member 111

and the sill 104 always occurs with door opening-closing




5 snoke shi el ding menber 120 is subject to friction due to relative notion
bet ween the stop board 121 and the nenber 120 just before the door is
fully closed, so that the snoke shielding nenber 120 needs to have a
function for performing a snooth sliding operation, although its

snoot hness is not as 10 good as that of the snoke shiel ding gggber(#%l.
Therefore, the snoke shielding nenber 120 desirably has bot R e% ke
shi el ding performance and sliding performance. In the event of a fire,
tenperature and pressure are particularly variable. Therefore it is
effective that the 15 menbers to be deformed due to the variations of
tenperature and pressure, e.g., the snoke shielding nenbers 120, 130 are
such that a hollow portion is slightly expanded, or said nenbers, e.g.,
t he snmoke shielding nenber 111 are such that a pair of projections are
defornmed in accordance with a 20 direction of snoke flow. Furthernore in

addition to thspiatgon ey @hAtt BRe BN ARE aOhebdecs Bk gl alati Bglyeomer s
altered in accordance with pressures difference, the sane effect can be

obt ai ned, for sarpkRiebyingh@edfsangerebutWwheidiiont enabnhiery thkl gr oove
bracket, etc.) for supporting the snoke shielding 23 June 2006 18 nenber is
novabl e. The gpedillemcaf iwibramibheasholodsshi edidi Myncpéod ofompesfproiriges
that the snoke | eakage be not greater than 0.2 nB/mn x n2 when pressure
di fference betaesewobppobidimgspdesation e deguinesi.]FErtPermgyuet Hete conpl et e
smoke 5 smoke shielding member 120 is subject to friction due to
relative motion between the stop bocard 121 and the member 120
just before the door is fully closed, so that the smoke
shielding member 120 needs to have a function for performing
a smooth sliding operation, although its smoothness is not as
10 good as that of the smoke shielding member 111. Therefore,
the smoke shielding member 120 desirably has both the smoke
shielding performance and sliding performance.
In the event of a fire, temperature and pressure are
particularly variable. Therefore it is effective that the
15 members to be deformed due to the variations of temperature
and pressure, e.g., the smoke shielding members 120, 130 are
such that a hollow portion is slightly expanded, or said
members, e.g., the smoke shielding member 111 are such that a
pair of projections are deformed in accordance with a
20 direction of smoke flow. Furthermore in addition to the case
wherein the shape of the smoke shielding member is altered in
accordance with pressures difference, the same effect can be

cbtained, for example, by the arrangement wherein the member

(U~-groove bracket, etc.)} for supporting the smoke shielding



5 shielding performance is not required, and therefore the nenbers are not
necessarily in conplete intimte contact wth each other. FIG 17 shows
the case wherein used as the snoke shielding nenber 120" is the sane
menber as the snmoke 10 shiel ding nenber 111. Thus sharing parts as nuch as
possi bl e reduces the nunber of parts, hence conveni ence. Ho erezddg
accordance wth characteristics, roles, functions which the ers are
required to be provided with, materials and shapes can be suitably

sel ected and determined. 15 Wth the first enbodi ment described, there
exists a gap between the upper franme 103jgand the door 110, as shown in
FIGS. 20 and 21. Even if snoke is passed through the gap into a header,
the brackets 122, 133 shown in FIGS. 16 and 19 bl ock a snoke path

i ndi cated by hatching shown in FIG 22 to 20 prevent the snoke from passing
t her et hrough horizontally. Furthernore, there exists a gap G (about .2 nm

bet ween a pai ImenMerd@8rdovaie.llthe BpbciiR-a33PnGh St @m6Re bé'hitdlaiﬁ?'Dke
shi el ding nenber 113, 113" shown in FIG 23 to prevent snoke fromflow ng

upwardly. 23 Jpsreroz@ficd prhowitberthad thet fold Nebkegbash memt gdestsd bed,
there is very few likelihood of interferences such as vibration or noise
wi t h usual opettiang-ockosi/minopai’avhen mfessheeddDfferbhee beoreenl osed state
reliably bl ocks the gap between the | anding
oppesite sides of the door is 19.6 Pa, so that complete smoke
5 shielding performance is not required, and therefore the
members are not necessarily in complete intimate contact with
each other.
FIG. 17 shows the case wherein used as the smoke
shielding member 120’ is the same member as the smoke
10 shielding member 111. Thus sharing parts as much as possible
reduces the number of parts, hence convenience. However, in
accordance with characteristics, roles, functions which the
members are required to be provided with, materials and
shapes can be suitably selected and determined.
15 With the first embodiment described, there exists a gap
between the upper frame 103 and the door 110, as shown in
FIGS. 20 and 21. Even if smoke is passed through the gap
into a header, the brackets 122, 133 shown in FIGS. 16 and 19
block a smoke path indicated by hatching shown in FIG. 22 to
20 prevent the smoke from passing therethrough hcorizontally.
Furthermore, there exists a gap G (about 2 mm) between a pair
of doors 110, 110, but the gap G is closed by the smoke

shielding member 113, 113’ shown in FIG. 23 to prevent smoke

from flowing upwardly.



5 door and the entrance franme or between the |anding door and the sill in
accordance with the occasions, so that even if a fire breaks out at any
time, the infiltration of snoke can be properly blocked. Furthernore there
is no need to provide a special drive systemor device for the function of
snoke 10 shi el ding and snoke prevention. The device of the phgﬁent 06
enbodi nent has an advantage of being additionally enployed i 8’93%Q| ng

el evators. Second Enbodi mrent Wth reference to the drawi ngs, a second
enbodi mrent of 15 the present invention will be described below. FIG 24 is
a front view show ng an exanple of an elgvator-|anding door enbodying the
present invention. FIG 25 is an enlarged view on arrow A-A shown in FIG
24. FIG 26 is an enlarged view on arrow B-B shown in FIG 24. FIG 20 27
is aviewon arrow CGC shown in FIG 24. FIG 28 is an enlarged view of
Z-portion shown in FIG 27. FIG 29 is a viewon arrow D-D shown in FIG
27. FIG 30 is a VirgwtR8r, ¥iltdWt e B ShaWanbsa ldat ddscHad,3tnkseais
fragnentary view on arrow F-F shown in FIG 27. FIG 32 is a perspective
view 23 June 204§ ZewsShiméligobheof el rdcrgasbndeamnny as htidrasperdoioor 311,
an upper franme 301 and a vertical franme 302. FIG 33 is a plan view of
FIG 32. FI G msliseswatheispacbpeeimj-eoshiog sxprialtdonr et atheodshrp beeween an
upper portion of the | ow speed door

door closed state reliably blocks the gap between the landing

H  door and the entrance frame or between the landing door and
the sill in accordance with the occasions, so that even if a
fire breaks out at any time, the infiltration of smcke can be
properly blocked. Furthermore there is no need to provide a
special drive system or device for the function of smoke

10 shielding and smoke prevention. The device of the present
embodiment has an advantage of being additionally employed in

existing elevators.

Second Embodiment

With reference to the drawings, a second embodiment of
15 the present invention will be described below.
FIG. 24 is a front view showing an example of an
elevator-landing door embodying the present invention. FIG.
25 is an enlarged view on arrow A-A shown in FIG. 24. FIG.
26 is an enlarged view on arrow B-B shown in FIG. 24. FIG.
20 27 is a view on arrow C-C shown in FIG. 24. FIG. 28 is an
enlarged view of Z-portion shown in FIG. 27. FIG. 29 is a
view on arrow D-D shown in FIG. 27. FIG. 30 is a view on
arrow E-E shown in FIG. 24. FIG. 31 is a fragmentary view on

arrow F-F shown in FIG. 27. FIG. 32 is a perspective view



5 312 on the side of the high-speed door 311 and the upper franme 301. FIG
35 is a perspective view and an enlarged fragnentary view show ng the
rel ati onshi p anong the | ow speed door 312, the upper frane 301 and the
vertical franme 302. In FIG 24, the nunerals 311 and 312 indicate single
10 open doors which are respectively hung on door hangers 30% i 30 ¥ The
door noving with high-speed is a high-speed door 311, and t é H¥o (%5ving
with lowspeed is a | owspeed door 312. Guide shoes 31la, 312a are
respectively guided by grooves 305a, 305b of a sill 305 shown.in FIG 26.
The 15 | anding doors 311, 312 are respectigwely given a door-closing force
by a weight or a spring at all times, as not illustrated but well known.
Incidentally the door 312 has an end portion adjacent to the opposite door
311 which is slightly bent owing to the reason to be described bel ow. 20
In FIGS. 27 and 32, the nuneral 313 indicates a rubber door stopper which
is provided onshbeiglpahe3tdlaticactip afomd a GBRpASspe=d@@br3iPl, Hie nuner al
314 indicates a rubber door stopper which is provided on the verti cal
frame 302 as oppeseflrdme Bbhe antblevedbbralstfpper 3@13. FOAe I ishe pldmber. 23
June 2006 21 door stoppers 313, 314 is fornmed with a recess while the
ot her is fornediewtdf FIG.op2ct FIR.sH timata phespewr:iviebléew ddmwingt bhpers are
firmy inintimate contact with each other. The two rubber door stoppers
are therefore bebaginnshipoberieacian upper portion of the low-speed door
5 312 on the side of the high-speed door 311 and the upper
frame 301. FIG. 35 is a perspective view and an enlarged
fragmentary view showing the relationship among the low-speed
door 312, the upper frame 301 and the vertical frame 302.
In FIG. 24, the numerals 311 and 312 indicate single
10 open doors which are respectively hung on door hangers 307,
308. The door moving with high-speed is a high-~speed door
311, and the door moving with low-speed is a low-speed door
312. Guide shoes 311la, 312a are respectively guided by
grooves 305a, 305b of a sill 305 shown in FIG. 26. The
15 landing doors 311, 312 are respectively given a door-closing
force by a weight or a spring at all times, as not
illustrated but well known. Incidentally the door 312 has an
end portion adjacent to the opposite door 311 which is
slightly bent owing to the reason to be described below.
20 In FIGS. 27 and 32, the numeral 313 indicates a rubber
door stopper which is provided on the door 311 adjacent to an
opposite door 312. The numeral 314 indicates a rubber door

stopper which is provided on the vertical frame 302 as

opposed to the rubber door stopper 313. One of the rubber.




5 with each other with no space therebetween as serving as snoke shiel ding
menbers. The arrangenent wherein the two rubber door stoppers are in
contact with no space is not |imted to the present enbodi nment, but

vari ous arrangenents can be given besides fitting of the recess and the 10
projection. In FIGS. 27 and 28, the nuneral 315 indicates a Eggke

shi el di ng nmenber provided, with a bracket 315a, on an outer 1e20060f t he
hi gh- speed door 311 and adjacent to the | ow speed door 312. The snpke
shi el ding nmenber 315 is in contact 15 with the door 312 when the | anding
door is closed, to seal a gap 301s. The gnd portion of the door 312

adj acent to the opposite door 311 is bent slightly (one dinension: 11, the
ot her dinension: 12, 11>12) so that the snoke shielding nenber 315 is not
in contact wwth the door 312 when the | anding door 20 is opened. That is
the door 312 has one side portion which is adjacent to the opposite door

311 and whi ch ddort BkBpSérs 313N s he i Fekmsd dei okt FedessTR@ingnesal 341 to
be described below indicates a snoke shielding nmenber which is provided on

an outer surfashedf ikhfoshedr w3tk adjr@gestiéw dohenhappesd ttwo2dubbe 26 22
door 311. The snoke shielding nenber 341 is in contact wwth the vertical
frame 302 whenstidppekansienFidaoy i icltdsede dantasealvith gaegh3028erl NTheG 26,
t he nunmerals 317, 318 indi cate snoke
two rubber door stoppers are therefore brought into contact
5 with each other with no space therebetween as serving as
smoke shielding members. The arrangement wherein the two
rubber door stoppers are in contact with no space is not
limited to the present embodiment, but various arrangements
can be given besides fitting of the recess and the
10 projection.

In FIGS. 27 and 28, the numeral 315 indicates a smoke
shielding member provided, with a bracket 315a, on an outer
surface of the high-speed door 311 and adjacent to the low-
speed door 312. The smoke shielding member 315 is in contact

15 with the door 312 when the landing door is closed, to seal a
gap 301s. The end portion of the door 312 adjacent to the
opposite door 311 is bent slightly (one dimension: 1,, the
other dimension: 1;, 1;>1;) so that the smoke shielding member
315 is not in contact with the door 312 when the landing door

20 is opened. That is the door 312 has one side portion which
is adjacent to the opposite door 311 and which is thinner
than the other side portion. The numeral 341 to be described

below indicates a smoke shielding member which is provided on

an outer surface of the door 312 adjacent to the opposite




5 shiel ding nenbers each conprising a pair of projections spreading toward
an outer end, for exanple, and nade of fire retardant rubber. The snpke
shi el ding nenbers 317, 318 are provided so as to be fitted into bottom
recess portions of the doors 311, 312, and are nmounted on portions besides
the 10 portions on which guide shoes 311a, 312a are nounted gf shqﬂ@ in
FIG 24. The snoke shielding nenbers 317, 318 can be bent s J?ﬁﬁ gter
ends of a pair of projections are not in contact with side walls of sil
grooves 305a, 305b when the door is being opened or closed to thereby
suppress the 15 occurrence of wear of thexgouter ends of the snoke shiel ding
menbers 317, 318 when normally opening-closing the door. In the event of a
fire, air in space on fire is thermally expanded to force out

hi gh-pressure air containing snoke through a bottom portion of the door.
When the air flows 20 into the snoke shiel ding menbers 317, 318 provided on

the bottom engbif 3¢ AR smOKE NichAenPrindeli 906 1f ihheostdke withi el di ng
menbers adj acent to space not on fire is pressed against side walls of the

sill grooves 305a,ve2@dbal orrcher eby wheal itabl yaelisdr dobheis uflbksedento
airtightness in accordance 23 June 2006 23 with a direction of snoke flow.
The snoke shi eseliing gapbh®rss. 317, 318 can be fornmed so that the outer ends
of a pair of projections are bent slightly inwardly. In FIG 25, the
nunmeral s 321, 322 iImdFcat e26,f ahe numerals 317, 318 indicate smoke
5 shielding members each comprising a pair of projections
spreading toward an outer end, for example, and made of fire
retardapt rubber. The smoke shielding members 317, 318 are
provided so as to be fitted into bottom recess portions of
the doors 311, 312, and are mounted on portions besides the
10 portions on which guide shoes 31la, 312a are mounted as shown
in FIG. 24. The smoke shielding members 317, 318 can be bent
so that outer ends of a pair of projections are not in
contact with side walls of sill grooves 305a, 305b when the
door is being opened or closed to thereby suppress the
15 occurrence of wear of the outer ends of the smoke shielding
members 317, 318 when normally opening-closing the door. 1In
the event of a fire, air in space on fire is thermally
expanded to force out high-pressure air containing smoke
through a bottom portion of the door. When the air flows
20 into the smoke shielding members 317, 318 provided on the
bottom end of the door, one of the projections of the smoke
shielding members adjacent to space not on fire is pressed

against side walls of the sill grooves 305a, 305b to thereby

reliably ensure the sufficient airtightness in accordance



5 exanpl e, hol |l ow snoke shi el di ng nenbers which are slopingly nounted on
an upper portion of the doors 311, 312 and which are renovably inserted
into U-groove brackets 323, 324 showmn in FIG 24. The snoke shiel ding
menbers 321, 322 are so arranged slopingly as to be positioned at a higher
| evel as 10 being close to a door closed position. The U-grog%ﬁypgggget
323 and the snoke shiel ding nenber 321 are arranged in a cu ¢ of

t he door 312. The nunerals 325, 326 indicate stop boards which are
adjustable in a direction perpendicular to the upper frame 301. The stop
boards are brought into 15 contact with tdse snoke shiel ding nenbers 321,
322 when the doors 311, 312 are closed to close gaps 303s, 304s. The stop
boards 325, 326 are also so arranged slopingly as shown in FIG 24. In
FIG 32, the nunmeral 327 indicates a flat board for 20 covering an end
portion of the board 325, and 328 is a base provided so as to be in.
contact with thed laabibedttbn33¢. sfokd HIBGL dORr shbRPPETieIdAIny Smésrked on
t he base 328. Wien the door 311 is being closed, the rubber door stoppers
313, 314 cone3int glBntanaie foembédcdo Whialh €hehoidieenadid® at pate exi sts 23
June 2006 24 a gap 303s between the door 311 and the vertical frame 302 in
an upward dir egito @mertasns hown bent F$ G gli33y Theardilyber door stopper 329
covers the gap 303s to thereby close properly the gap 303s. Used as the
rubber door stopperin3Z9Gi s23héheamemerals 321, 322 indicate, for

5 example, hollow smoke shielding members which are slopingly
mounted on an upper portion of the doors 311, 312 and which
are removably inserted into U-groove brackets 323, 324 shown
in FIG. 24. The smoke shielding members 321, 322 are so
arranged slopingly as to be positioned at a higher level as

10 being close to a door closed position. The U-groove bracket
323 and the smoke shielding member 321 are arranged in a
cutout 312b of the door 312. The numerals 325, 326 indicate
stop boards which are adjustable in a direction perpendicular
to the upper frame 301. The stop boards are brought into

15 contact with the smoke shielding members 321, 322 when the
doors 311, 312 are closed to close gaps 303s, 304s. The stop
boards 325, 326 are also so arranged slopingly as shown in
FIG. 24.

In FIG. 32, the numeral 327 indicates a flat board for

20 covering an end portion of the board 325, and 328 is a base
provided so as tc be in contact with the flat board 327. A
rubber door stopper 329 is mounted on the base 328. When the
door 311 is being closed, the rubber door stoppers 313, 314

come into intimate contact with each other while there exists




5 nmenber as the aforenentioned rubber door stoppers 313, 314 according to
t he exanpl e, but the rubber door stopper 329 can be forned into a flat
board. In FIGS. 27, 31 and 34, the nuneral 330 indicates a flat board for
covering end portions of the snoke shielding 10 nmenber 322, the stop board
326, and the U-groove bracket 324 when the door 312 is closeg3 angpégich IS
nmounted on the upper frame 301 with an L-shaped bracket 3317 Fﬁm . 27,
28, 29 and 30, the nuneral 332 indicates a flat board having an elastic
body and which is arragned in a cutout portion of 15 the bracket 315a on an
outer surface of a bottomend side of thg door 311. The flat board 332 has
a function for closing a gap 305s of a |ower portion of the snoke
shi el di ng nenber 315 when the door 311 is closed. A flat board 333 having
the sanme elastic body in shape and structure as that of the flat 20 board
332 is, as in the same manner, arranged in a cutout portion of the bracket

340 (to be desgryfiedobel swdwean 8Re dBHreB13UsARGROkedt DAL FRaRBA3 61 ey Of
the door 312. The flat board 333.closes a gap 306s of a | ower portion of

the snoke shigt dipRgraeabesctisds & dudesar Fbed el omeriabbeheddataor 312 23
June 2006 25 is closed. The shape and structure of the flat boards 332,
333 can be al tet@gern3agcandaiscehai ddp Go0cast@nsheriebyt dbssw paropthiy fuhat
boards 332, 333 are not limtedly nounted in the position as described in
t he enbodi nentgap 303s. Used as the rubber door stopper 329 is the same
5 member as the aforementioned rubber door stoppers 313, 314
according to the example, but the rubber door stopper 329 can
be formed into a flat board.
In FIGS. 27, 31 and 34, the numeral 330 indicates a
flat board for covering end portions of the smoke shielding
10 member 322, the stop board 326, and the U-groove bracket 324
when the door 312 is closed, and which is mounted on the
upper frame 301 with an L-shaped bracket 331. 1In FIGS. 27,
28, 29 and 30, the numeral 332 indicates a flat board having
an elastic body and which is arragned in a cutout portion of
15 the bracket 315a on an outer surface of a bottom end side of
the door 311. The flat board 332 has a function for closing
a gap 305s of a lower portion of the smoke shielding member
315 when the door 311 is closed. A flat board 333 having the
same elastic body in shape and structure as that of the flat
20 board 332 is, as in the same manner, arranged in a cutout
portion of the bracket 340 (to be described below) on an
outer surface of a bottom end side of the door 312. The flat

board 333 closes a gap 306s of a lower portion of the smoke

shielding member 341 to be described below when the door 312



51n FIG 35, the nunmeral 340 indicates an L-shaped bracket provided on an
outer surface of a side portion of the door 312. A snoke shiel di ng nenber
341 is renovably inserted into a U shaped groove bracket 343 provided on a
bracket 342. The bracket 342 having the snoke shielding nmenber 341 is 10
attached to the bracket 340 as adjustable w dthw se of the nggfr %%6
through a Il ong hol e 340a. Therefore the snobke shielding nme ung ?s

al ways in contact with the snoke shielding nmenber 341. The snoke shi el di ng
menber 322 and the snoke shielding nmenber 341 are nost preferably arranged
on 15 the sane vertical plane. The nunerals 344 indicates a bracket provided
on the wvertical franme 302 such that the bracket extends upwardly. The
upper franme 301 is placed on the vertical frame 302 such that the upper
frame 301 covers the vertical frame 302, so 20 that the bracket 344 is so
arranged as to cover a part of the side portion of the upper frane 301.

The nuneral 350s diRdeaat ahedsEHYElankOkt FQVBIHNG FathI PR POAEAHB0S, the
snoke shiel ding menber 341. Wen the door 312 is being closed, the snoke

shi el di ng nenbess 24k be PreseadihdaaAandetwiit beeasidds Jurerd{iimoze
surface of the bracket 344, whereby the provision of the snoke shielding
menber 322 andthide&lanDkearsdy slzdi ngs3mrzehoB4limitlead gSmaumgaia 3A@7shenong t he
door 312, the vertical frame 302 and the upper frame 301.

position as described in the embodiment.

5 In FIG. 35, the numeral 340 indicates an L-shaped
bracket provided on an outer surface of a side portion of the
door 312. A smoke shielding member 341 is removably inserted
into a U-shaped groove bracket 343 provided on a bracket 342.
The bracket 342 having the smoke shielding member 341 is

10 attached to the bracket 340 as adjustable widthwise of the
door 312 through a long hole 340a. Therefore the smoke
shielding member 322 is always in contact with the smoke
shielding member 341. The smoke shielding member 322 and the
smoke shielding member 341 are most preferably arranged on

15 the same vertical plane.

The numeral 344 indicates a bracket provided on the
vertical frame 302 such that the bracket extends upwardly.
The upper frame 301 is placed on the vertical frame 302 such
that the upper frame 301 covers the vertical frame 302, so
20 that the bracket 344 is so arranged as to cover a part of the
side portion of the upper frame 301. The numeral 350
indicates a cover for covering an upper porticn of the smoke

shielding member 341. When the door 312 is being closed, the

smoke shielding member 341 is pressed into contact with cne



5 Accordingly, when the |landing doors 311, 312 are closed, a gap between
the vertical frame 302 and the door 311 is closed by the rubber door

st opper 313, the rubber door stopper 314 and the rubber door stopper 329,
a gap between the door 312 and the vertical frame 302 is closed by the 10
bracket 344 and the snoke shiel ding nenber 341, a gap betweepn _the ggor 311
and the door 312 is closed by the flat board 332 and the snok&U¥Hi%Pdi ng
menber 315, a gap between the upper frane 301 and the door 311 is cl osed
by the snoke shielding mnenber 321, the stop board 325 and the rubber door
stopper 15 329, a gap between the door 31% and the upper franme 301 is
closed by the flat board 330, the snoke shielding nenber 322 and the stop
board 326, a gap between the door 311 or the door 312 and the sill 305 is
cl osed by the snoke shielding mnenbers 317, 318 and the flat board 332,
333, to thereby 20 reliably prevent the passage of snoke through the

l'anding hal | jptedeherhohstorarkandiihe wpasspgemdf peaPkeiddicgughet he
hoi stway into the landing hall. Particularly the passage of snoke can
reliably be bl asked shhievaply @@pber NI LalnadthY siKeOBA ibId FlgGmenbeiMBriei n

three or nore conponents are 23 June 2006 27 opposed to each ot her, whereby
t he snoke shi etIharg af feEt3d7s amthg yeesidablki Shed.théheermaierl gramanthshapes
of the snoke shielding nenbers 317, 318, the snoke shiel ding nmenbers 321,
322, and the samkehe upper frame 301.
5 Accordingly, when the landing doors 311, 312 are
closed, a gap between the vertical frame 302 and the door 311
is closed by the rubber door stopper 313, the rubber door
stopper 314 and the rubber door stopper 329, a gap between
the door 312 and the vertical frame 302 is closed by the
10 bracket 344 and the smoke shielding member 341, a gap between
the door 311 and the door 312 is closed by the flat board 332
and the smoke shielding member 315, a gap between the upper
frame 301 and the door 311 is closed by the smoke shielding
member 321, the stop board 325 and the rubber door stopper
15 329, a gap between the door 312 and the upper frame 301 is
closed by the flat board 330, the smcke shielding member 322
and the stop board 326, a gap between the door 311 or the
door 312 and the sill 305 is closed by the smoke shielding
members 317, 318 and the flat board 332, 333, to thereby
20 reliably prevent the passage of smoke through the landing
hall into the hoistway and the passage of smoke through the
hoistway into the landing hall. Particularly the passage of

smoke can reliably be blocked through gaps indicated by

arrows in FIG. 36 wherein three or more components are




5 shielding nmenbers 315, 341 should be determ ned in accordance with the
respective roles, functions and characteristics. As to the snoke shielding
menbers 315, 341, a surface of the nenbers 315, 341 is nerely pressed, so
that only the snoke shielding performance should be fulfilled while the 10
consi deration of the novenent with friction is not particul?%hgtéﬁgﬁired.
On the other hand, as to the snoke shielding nenbers 317, 318; B ive
notion between the nenbers 317, 318 and the sill 305 al ways occurs with
door opening-closing operation, so that there is a need to 15 consi der not
only the snoke shielding performance but efriction (including the problem
of vibration and noise), and function for performng a snooth sliding
operation is required. Furthernore, the snoke shielding nmenbers 321, 322
are subject to friction due to relative notion between the 20 stop boards
325, 326 and the nenbers 321, 322 just before the door is fully closed, so
that the snokeosduselidisges@mierhser, 3dlaredg2tReashdke bBAveldidquegteon f:or

perform ng a snooth sliding operation, although its snoothness is not as
good as that aillyhessapkisisdd.el di ng nenbers 317, 318. Therefore, it 23
June 2006 28 is desirable to have both the snoke shi el ding performance and
sliding performnceheTheteninls 3hd, sidigesané theosadkasshpebiisedmnagberist by
t he door stopping boards 325, 326 at ends of closed doors. This state
occurs with fri3kt, 318, sthe lsmoke shielding members 321, 322, and the smoke
5 shielding members 315, 341 should be determined in accordance
with the respective roles, functions and characteristics. As
to the smoke shielding members 315, 341, a surface of the
members 315, 341 is merely pressed, so that only the smoke
shielding performance should be fulfilied while the
10 consideration of the movement with friction is not
particularly required. On the other hand, as to the smoke
shielding members 317, 318, relative motion between the
members 317, 318 and the sill 305 always occurs with door
opening-closing operation, so that there is a need to
15 consider not only the smoke shielding performance but
friction (including the problem of vibration and noise}, and
function for performing a smooth sliding operation is
required. Furthermore, the smoke shielding members 321, 322
are subiject to friction due to relative motion between the
20 stop boards 325, 326 and the members 321, 322 just before the
door is fully closed, so that the smoke shielding members
321, 322 need to have a function for performing a smooth

sliding operation, although its smoothness is not as good as

that of the smoke shielding members 317, 318. Therefore, it




5 the snoke shielding nmenbers 321, 322 are to be subject to a special work
for inproving wear resistance with low coefficient of friction. It is
effective to apply to the side of the stop boards 325, 326, a tape, etc.
having an excellent sliding performance. 10 In the event of a fire,
tenperature and pressure are particularly variable. Therefo§g it(édﬁ6
effective that the nenbers to be deforned due to the vari at ng
tenperature and pressure, e.g., the snoke shielding nenbers 321, 322, 341
are such that a hollow portion is slightly expanded, or said 15 nenbers,
e.g., the snoke shielding nenbers 317, 31£& are such that a pair of
projections are deformed in accordance with a direction of snoke flow.
Furthernore in addition to the case wherein the shape of the snoke
shielding nmenber is altered in accordance with pressure difference, the
sane effect can be 20 obtained by the arrangenent wherein the nenber .

(U-groove bragketesiehbled tOhaGPPSYH ithg bR6ksENie18hhe| shrTgreAberands
novabl e. Furthernore the specification on the snoke shielding performance

provi des that dhielingDierf@aicage . berheotioogs extigr 3thamrd.Aoskdnas X n2 when
pressure difference between 23 June 2006 29 opposite sides of the doors is
19.6 Pa, so thatesisled sgaleest dipi ehei digprmperbppimndeardsnd2s co2pl et eénds
required, and therefore the nenbers are not necessarily in conplete

i nti mat e cont azft odioshd edmirsot hehis state occurs with friction, so that

5 the smoke shielding members 321, 322 are to be subject to a
special work for improving wear resistance with low
coefficient of friction. It is effective to apply to the
side of the stop boards 325, 326, a tape, etc. having an
excellent sliding performance.

10 In the event of a fire, temperature and pressure are
particularly variable. Therefore it is effective that the
members to be deformed due to the variations of temperature
and pressure, e.g., the smoke shielding members 321, 322, 341
are such that a hollow portion is slightly expanded, or said

15 members, e.g., the smoke shielding members 317, 318 are such
that a pair of projections are deformed in accordance with a
direction of smoke flow. Furthermore in addition to the case
wherein the shape of the smoke shielding member is altered in
accordance with pressure difference, the same effect can be

20 obtained by the arrangement wherein the member (U-groove
bracket, etc.) for supporting the smoke shielding member is
movable. Furthermore the specification on the smoke

shielding performance provides that the smoke leakage be not

greater than 0.2 m’/min x m® when pressure difference between




5 FIG 37 shows the case wherein the nenbers for use as the snoke
shi el ding nenbers 321', 322' are the sane nenbers as those for use as the
snoke shi el di ng nenbers 317, 318. Thus sharing parts as nuch as possible
reduces the nunber of parts, hence convenient. However, in accordance wth
10 characteristics, roles, functions which the nenbers are égguirﬁﬂmto be
provided with, materials and shapes can be suitably selecte oo

determ ned. Further, with the second enbodi nent described, there is very
few |likelihood of interferences such as vibration or 15 noise wth usual
openi ng-cl osi ng operation of the door. Th® door closed state reliably

bl ocks the gap between the | anding door and the entrance frane, between
the | andi ng door and the sill, or between the doors, in accordance with
the occasions, so that even if a fire breaks out at any tine, the 20
infiltration of snoke can be properly bl ocked. Furthernore there is . no

need to provi dgppbsifpecsdedldfVensyddsr®d Qk devd aa, Eortide thenshbwsd of snoke
shi el ding and snoke prevention. The device of the present enbodi nent has

an advant age oéhididiing peklidrimanaé| s el epeplletelgxicsiuingedl avat ors. 23 June
2006 30 Third Enmbodinent FIG 38 is an overall view showi ng an exanple of a
| ock assenbl ytlemsddyenghd hempees eante inorenécessarkle id%camplatei ew on arrow
B-B shown in FIG 38. FIG 40 is a diagramfor
intimate contact with each other.
b FIG. 37 shows the case wherein the members for use as
the smoke shielding members 321¢, 322’ are the same members
as those for use as the smoke shielding members 317, 318.
Thus sharing parts as much as possible reduces the number of
parts, hence convenient. However, in accordance with
10 characteristics, roles, functions which the members are
regquired to be provided with, materials and shapes can be
suitably selected and determined.
Further, with the second embodiment described, there is
very few likelihood ofrinterferences such as vibration or
15 noise with usual opening-closing operation of the door. The
door closed state reliably blocks the gap between the landing
door and the entrance frame, between the landing door and the
sill, or between the doors, in accordance with the occasions,
so that even if a fire breaks out at any time, the
20 infiltration of smoke can be properly blocked. Furthermore
there is no need to provide a special drive system or device
for the function of smoke shielding and smoke prevention.

The device of the present embodiment has an advantage of

being additionally employed in existing elevators.




5 illustrating the operation of the present invention unit. The nuneral
201 in the drawings indicates a |anding door having a holl ow nmenber 211
arranged therein with a nut 212. The nuneral 220 indicates a valve which
is supported by, for exanple, a hinge mechanismand which is provided in
10 the | andi ng door 201 so as to be opposed to a key hole 20 Jﬁﬁ%%ﬁg'Ch
has a packing 220a cl osing an opening 21la of the hollom/ne

thereby fulfill snoke shielding performance. The opening 211a is nornally
held cl osed by a torsion 220b. The hol | ow menber provides a specified 15
di stance froma surface of the landing damr 210 to thereby prevent the
control with a nerely piece of wire and discourage tanpering. The nuneral
230 indicates a |lever for manipulating a lock fitting 240. The | ever 230
has an end connected to the 20 lock fitting 240 and has the other end
arranged, for exanple, around a | ower portion of the hollow nmenber 211. On
the other hanrhiddhembpodieait 250 i ndi cates an unl ock key enbodying the
present invention. The unlock key 250 is in the formof an L-shape, for
exanpl e, and has amFIGut 28 Encrbendsdille viiewasR3vihgnen2804n 3k spesi Iowd

direction. According to the enbodinent illustrated, an outer end of the
unl ock key i s dwdblecmboditing bthegoicsenti imodntdent 0 RIte B9shape.vikext, an
unl ocki ng operation of this assenbly will be

on arrow B-B shown in FIG. 38. FIG. 40 is a diagram for
5 illustrating the operation of the present invention unit.

The numeral 20} in the drawings indicates a landing
door having a hollow member 211 arranged therein with a nut
212. The numeral 220 indicates a valve which is supported
by, for example, a hinge mechanism and which is provided in

10 the landing door 201 so as to be opposed to a key hole 202
and which has a packing 220a closing an opening 21la of the
hollow member 211 to thereby fulfill smoke shielding
performance. The opening 21la is normally held ciosed by a
torsion 220b. The hollow member provides a specified

15 distance from a surface of the landing door 210 to thereby
prevent the control with a merely piece of wire and
discourage tampering.

The numeral 230 indicates a lever for manipulating a
lock fitting 240. The lever 230 has an end connected to the

20 lock fitting 240 and has the other end arranged, for example,
around a lower portion of the hollow member 211. On the
other hand, the numeral 250 indicates an unlock key embodying
the present invention. The unlock key 250 is in the form of

an L-shape, for example, and has an outer end bendable in a



5 described with reference to the drawings. First, an outer end of the

unl ock key 250 is inserted into a key hole 202 wth one side part of the
key 250 directed upward. Then the key 250 thrust deeply, to allowits
outer end to extend through the hollow nmenber 211, pressing rearward the
packi ng 10 220a. This packi ng 220a turns backward agai nst sp?'gﬁbgéyb§e of
the torsion spring 220b as shown in FIG 40(b) sinultaneous é € n end
portion of the unlock key 250 is bent downward by its own weight and is

t hen hung downward. Subsequently, with reference to FIGS. 38 and 40(b), the
15 side part of the unlock key 250 in an sapward direction is turned
forward, bringing an end portion 250a into contact wth the lever 230, to
press the lever 230 rearward shown in FIG 38, i.e., rotating the |ever
230 in the direction of an arrow as shown in FIG 39, to rotate upward the
|l ock fitting 20 240, thereby unlocking the | ock. Therefore opening the key
hol e 202 and wyeeGkisg diedtaek. anecorgany adl kel éidRdmedbi s nmakes it
possi bl e to open-close the | anding doors. so snoothly, whereby rescue and
mai nt enance warkKsiseaatde, spebhoerbchd eddihy . udleekdeaf ald bhentibBleriavi si on of
t he holl ow 23 June 2006 32 nenber 211 and the arrangenment relationship

bet ween t he | exler opBB3fitmdiitreet hod |twwthenbeshapEl prevent the control with
nerely a piece of wire, to obviate tanpering for opening the |anding

doors 210, but thelNekherammumndpgkieqtodegaglien of/ahligbtgsembly will be

5 described with reference to the drawings. First, an outer
end of the unlock key 250 is inserted into a key hole 202
with one side part of the key 250 directed upward. Then the
key 250 thrust deeply, to allow its outer end to extend
through the hcllow member 211, pressing rearward the packing

10 220a. This packing 220a turns backward against spring force
of the torsion spring 220b as shown in FIG. 40(b)
simultaneously when an end portion of the unlock key 250 is
bent downward by its own weight and is then hung downward.

Subsequently, with reference to FIGS. 38 and 406(b), the

15 side part of the unlock key 250 in an upward direction is
turned forward, bringing an end portion 250a into contact
with the lever 230, to press the lever 230 rearward shown in
FIG. 38, i.e., rotating the lever 230 in the direction of an
arrow as shown in FIG. 39, to rotate upward the lock fitting

20 240, thereby unlocking the lock. Therefore opening the key
hole 202 and unlocking the lock are organically linked. This
makes it possible to open-close the landing doors so
smoothly, whereby rescue and maintenance works can be

performed readily. Incidentally, the provision of the hollow



5 wherein the key hole 2 of the |anding door is nerely covered wth the
val ve 220. In this case, the outer end portion of the unlock key 250 is
bent by its owmn weight. Alternately the outer end portion can also be bent
in the opposite direction to the 10 opening direction of the valve 210. On
t he ot her hand, the other end of the |ever 230 can be arranggg no(x%nly
around the lower portion, but around the opening side of thé& valve - 210.
According to the third enbodi nent, the opening-closing 15 valve can
reliably prevent the infiltration of snoke, keeping the snoke shiel ding
performance extrenely excellent. Furthergpre unl ocking the | andi ng door
can be perfornmed so readily w thout any problem Fourth Enbodi nent 20 A
door unit of the present enbodi mrent has snoke shielding nmenbers 95, 96,
whi ch are respectively nmounted on a bottomend portion of a door 110 and
on a top portion of a rear surface of the door 110 as shown in FIG 47.

The upper snokeusdd ehdi 88d NI Qk r g SRR rbh i cilshdbnPetitia&heM éerd 23
June 2006 33 stop board 94 projecting froman upper frame 91 thereof, as
shown in FIG 248 add ket hel dR0Mmelbés 1MV pdebéOMtthep@shttdN wilth héfely
vicinity of a fully closed position to a fully closed position, to block
t he snoke in thaepmenbfokire [ itoeoblridtd@ampering for opening the landing
doors 210, but the other arrangement is alsc available
65 wherein the key hole 2 of the landing door is merely covered
with the valve 220.
In this case, the outer end portion cof the unlock key
250 is bent by its own weight. Alternately the outer end
portion can also be bent in the opposite direction to the
10 opening direction of the valve 210. On the other hand, the
other end of the lever 230 can be arranged not only around
the lower portion, but around the opening side of the valve
210.
According to the third embodiment, the opening-closing
15 wvalve can reliably prevent the infiltration of smoke, keeping
the smoke shielding performance extremely excellent.
Furthermore unlocking the landing door can be performed so

readily without any problem.

Fourth Embodiment

20 A door unit of the present embodiment has smoke
shielding members 95, 96, which are respectively mounted on a
bottom end portion of a door 110 and on a top portion of a
rear surface of the door 110 as shown in FIG. 47. The upper

smoke shielding member 96 comes into sliding contact with a




5 the | ower snoke shielding nenber 95 is slidably fitted into a groove of
a sill 93 as shown in FIG 50, blocking the snoke in the event of a fire.
The upper snoke shielding nenber 96 is nade from synthetic resin and has a
portion in sliding contact with the 10 stop board 94 and which is in the
formof aring in section as shown in FIG 49. The snoke shlahglq?(ﬂﬁnber
96 has a surface subject to coating 96a by surface-activity-? %
treatnment, e.g., silicon polymer, etc., thereby suppressing wear of the
snoke shielding member 96 due to friction with 15 the stop board 94, and
noi se occurrence. The bottom snoke shiel dgng nenber 95 is made from
synthetic resin and is forned in section such that a portion in sliding
contact with the sill 93 spreads downward as shown in FIG 51. The snpke
shi el ding nenber 95 has a surface 20 subject to coating 95a by
surface-activity-inproving treatnent, e.g., urethane polyner, etc.

t hereby suppr e§'§63ﬂ1%oa\i\/§a§4 CHrotjlé@tﬁﬁ@kﬁroﬁhlaﬁl ﬁ'bﬁé?k fﬁm@rgﬂilﬁi%offo iél ction
with the sill and noi se occurrence. Various met hods of

surface-treat nedwidfint heg snkewshi gl thd@Giosenbels Red9brémmn 2dsdvien 2006 34
be adopted besides this method as |long as the nmethods are excellent in

slipperiness and sweakieesist afca. filly kRAoEedcpos Wieheas 4 halIRokeosdd el di ng
menbers 96, 95 are each surface- treated, only one of the nenbers can be
surface-treat gohsition, to block the smoke in the event of a fire. Further
5 the lower smoke shielding member 85 is slidably fitted into a
groove of a sill 93 as shown in FIG. 50, blocking the smoke
in the event of a fire.

The upper smoke shielding member 96 is made from
synthetic resin and has a portion in sliding contact with the

10 stop board 94 and which is in the form of a ring in section
as shown in FIG. 49%9. The smoke shielding member 96 has a
surface subject to coating 96a by surface-activity-modifying
treatment, e.g., silicon polymer, etc., thereby suppressing
wear of the smoke shielding member 96 due to friction with

15 the stop board 94, and necise occurrence.

The bottom smoke shielding member 95 is made from
synthetic resin and is formed in section such that a portion
in sliding contact with the sill 93 spreads downward as shown
in FIG. 51. The smoke shielding member 95 has a surface

20  subject to coating 95a by surface-activity-improving
treatment, e.g., urethane polymer, etc., thereby suppressing
wear of the smoke shielding member %5 due to friction with

the sill 93 and noise occurrence. Various methods of

surface-treatment of the smoke shielding members 96, 95 can




5 A header 3 is nounted on an upper position of an opening |eading froma
| anding hall to a hoistway as seen in FIG 41. The header 3 is provided
with arail 4 horizontally. The rail 4 is novably provided with a pair of
hangers 109, 109 along the rail 4. The header 3 has a pair 10 of pulleys 6,
7 arranged on opposite ends thereof. Wre 5 is wound around gqemgakjeys 6,
7. Qpposite ends of wire are connected to one of hangers 105. A 8 is
secured to an internediate position of wire 5 extendi ng between the
pulleys 6, 7. The grip 8 is connected to the other hanger 109. This 15
causes the two hangers 109, 109 to nove is opposite directions to each
other. The two pulleys 6, 7 are supported in an inclined posture as shown
in FIG 42, whereby space is effectively used. 20 Wth reference to FIG
41, the other hanger 109 aforenentioned is provided with a | ock assenbly
10 for locking the door at a fully closed position. A spring 11 extends

bet ween the hapgefdobidapesidis haasgefethodlBe Daid aef thbamgHoRs1@Pe 109 are
al ways biased by the spring 11 in a 23 June 2006 35 door-closing direction.

Furt her nore t hexedélemthangeripgh@?inss< il edatoresideunce. FArfbermdrer,easi ng
door-cl osing force enbodying the present invention. Wth the device 20 for
i ncreasi ng doowhetessi mfe smoke shielding members 96, 95 are each surface-
treated, only one of the members can be surface-treated.
5 A header 3 is mounted on an upper position of an
opening leading from a landing hall to a hoistway as seen in
FIG. 41. The header 3 is provided with a rail 4
horizontally. The rail 4 is movably provided with a pair of
hangers 109, 109 along the rail 4. The header 3 has a pair
10 of pulleys 6, 7 arranged on opposite ends thereocf. Wire 5 is
wound around the pulleys 6, 7. Opposite ends of wire are
connected to one of hangers 109. A grip 8 is secured to an
intermediate position of wire 5 extending between the pulleys
6, 7. The grip 8 is connected to the other hanger 109. This
15 causes the two hangers 109, 109 tc move in opposite
directions to each other.

The two pulleys 6, 7 are supported in an inclined
poesture as shown in FIG. 42, whereby space is effectively
used.

20 With reference to FIG. 41, the other hanger 109
aforementioned is provided with a lock assembly 10 for
locking the door at a fully closed position. A spring 11

extends between the hanger 109 and the header 3. The pair of

hangers 109, 109 are always biased by the spring 11 in a




5 force, a cam21 is secured to the header 3. An internediate portion of
the lever 23 is pivotally supported by a bracket 24 on the hanger 109. A
spring 25 is connected to a base end of the |ever 23. The lever 23 is

al ways bi ased countercl ockwi se by the spring 25. Aroller 22 is rotatably
10 supported on an outer end of the |lever 23. The biasing fo;gg e%P
spring 25 presses the roller 22 into contact with the cam?2 A cri bed
above, while one of the pair of hangers 109, 109 is provided with the
device 20 for increasing door- 15 closing force, the other hanger 109 is
provided with the | ock assenbly 10. Therefsore, even though the wire 5 is
cut due to the occurrence of fire, etc., the door supported by the one
hanger 109 is held at a closed position owing to the operation of the
device 20 for increasing door-closing force, 20 and the door supported by
t he ot her hanger 109 cannot be nmanually opened ow ng to the operation of
the | ock assemmhMFC1QSlaQuﬁlbaelg@prs are held closed, hence safe. The
device 20 for increasing door-closing force can be prOV|ded with an

adj usti ng mechani smufr@hetftés tthBgot er AAndunel1 @DGE FbupBgnidoudededice
door-closing force increasing and a position of the door at which the
door - cl osi ng for ciorstiactsadimg B66Laskhs infoforeamgibedy Usqlihe aretdet
adj usting nechanismis one for shifting vertically or horizontally a
position of a imtdngrion. With the device 20 for increasing door-closing
5 force, a cam 21 is secured to the header 3. An intermediate
portion of the lever 23 is pivotally supported by a bracket
24 on the hanger 109. A spring 25 is connected to a base end
of the lever 23. The lever 23 is always biased
counterclockwise by the spring 25. A roller 22 is rotatably
10 supported on an outer end of the lever 23. The biasing force
of the spring 25 presses the roller 22 into contact with the
cam 21.
As described above, while one of the pair of hangers
109, 109 is provided with the device 20 for increasing door-
15 closing force, the other hanger 109 is provided with the lock
assembly 10. Thexrefore, even though the wire 5 is cut due to
the occurrence of fire, etc., the door supported by the one
hanger 109 is held at a closed position owing to the
operation of the device 20 for increasing door-closing force,
20 and the door supported by the other hanger 109 cannot be
manually opened owing to the operation of the lock assembly
10. Thus the doors are held closed, hence safe.

The device 20 for increasing door-closing force can be

provided with an adjusting mechanism for adjusting the




5 supporting nmechani smconprising the roller 22 and the | ever 23 and

anot her one for adjusting the anmount of initial deformation of the spring
25. This nakes it possible to adjust readily the door-closing force on the
site. Wth reference to FIG 41, indicated by chain double- 10 dashed lines
are the positions of the hangers 109, 109 and the roller 22_in th oor
fully-opened state, while indicated by solid lines are the GBQPTQ§h9 of
t he hangers 109, 109 and the roller 22 in the door fully-closed state.
During the transition fromthe door fully-opened state to the door 15
fully-closed state, the roller 22 is first guided by a horizontal plane of
the cam?21. At this time the spring 25 exerts on the roller 22 a reaction
force perpendicular to the horizontal camwhile a horizontal conponent
does not occur, so that the door is biased by the spring 11 as in the case
20 with the conventional device to drive the door into the <closing .
direction. Thaizafitade ¢f glborbeios ind Ferte ahsindaeing paral)rae peestidn tfe door
fully-closed state, the roller 22 is pressed into contact with an inclined
cam sur f ace oftihehdooanat 2dhilch ekerdownrclheinglflogre?2@tartrseact ionrdayece

per pendi cul ar 23 June 2006 37 to the inclined cam surface. The reaction
force has a ur eaanple compbhents thie eld]bstbes mehbamgmgears ©0€ fart o t he
closing direction. Consequently the door-closing force by the bias of the
spring 11 and st&tdogrveltdsiandyfor dewrdgonhelly a position of a roller

5 supporting mechanism comprising the roller 22 and the lever
23 and another one for adijusting the amount of initial
deformation of the spring 25. This makes it possible to
adjust readily the door-closing force on the site.

With reference to FIG. 41, indicated by chain double-

10 dashed lines are the positions of the hangers 109, 109 and
the roller 22 in the door fully-opened state, while indicated
by solid lines are the positions of the hangers 109, 109 and
the roller 22 in the door fully-closed state. During the
transition from the door fully-opened state to the door

15 fully-closed state, the roller 22 is first guided by a
horizontal plane of the cam 21. At this time the spring 25
exerts on the roller 22 a reaction force perpendicular to the
horizontal cam while a horizontal component does not occur,
so that the door is biased by the spring 11 as in the case

20 with the conventional device to drive the door into the
closing direction. Thereafter, right before the transition
progresses to the door fully-closed state, the roller 22 is
pressed into contact with an inclined cam surface of the cam

21 to exert on the roller 22 a reaction force perpendicular



5 horizontal conponent are sinultaneously applied to the door to increase
the door-closing force. Wth the door unit described, while the door is
noved fromthe position in the vicinity of the fully closed position to
the fully closed position, the upper snoke 10 shiel ding nmenber 96 starts to
be into sliding contact wwth the stop board 94 particularlyzﬁiggt(8g?ore
the door fully- closed state, to exert a resistance force on H %% ment
of the door. However, the device 20 for increasing door-closing force
i ncreases the door-closing force such that the 15 magnitude of the
door-cl osing force exceeds the resistances7 force, whereby the door is
conpletely closed. Furthernore, even though the great resistance force is
exerted right before the door fully-closed state in the case where an
out door elevator is greatly influenced by wind in 20 openi ng-cl osi ng door
or in other various cases, increasing the door-closing force by the. device
20 for increasidn@hdohiclitledscag §oreeeC| ogRs rehetinorfoeaaphei el y. FIGS. 43
and 44 show a door unit with a single open structure and which conprises
two doors to bBerdpeneal facmpoasst 23vhiliwheb 2806 IBeshdegemntl®saistagihe
direction. Because the structure offers a relatively enough space, a part
of a device 2CNosingndimagdiing. doasegheastily ther dedr+iclodinpobeaeobya hanger
109" conprising the |lock assenbly 10 and having a hi gh-speed door hung
the bias of the spring 11 and the door-closing force by the
5 horizontal component are simultaneously applied to the door
to increase the door-closing force.
With the door unit described, while the door is moved
from the position in the wvicinity of the fully closed
position to the fully closed position, the upper smoke
10 shielding member 96 starts to be into sliding contact with
the stop becard 94 particularly right before the door fully-
closed state, to exert a resistance force on the movement of
the door. However, the device 20 for increasing door-closing
force increases the door-closing force such that the
15 magnitude of the door-closing force exceeds the resistance
force, whereby the door is completely closed.
Furthermore, even though the great resistance force is
exerted right before the door fully-closed state in the case
where an outdoor elevator is greatly influenced by wind in
20 opening-closing door or in other various cases, increasing
the door-closing force by the device 20 for increasing door-
closing force closes the door completely.

FIGS. 43 and 44 show a door unit with a single open

structure and which comprises two doors to be opened from one



5 therefrom That is while a cam 21" is provided on the header 3, the
roller 22" is nounted on the hanger 109' by the lever 23" and the bracket
24' , and the other end of the lever 23' is biased by the spring 25. Wth
the door unit, the roller 22' is pressed into 10 contact with the inclined
cam surface of the cam 21" during the transition fron1r|ght Rgfor
door fully-closed state to the door fully-closed state, 9 P%a the
door-closing force by a horizontal conponent exerted on the roller 22', as
in the case with the aforenmentioned device. 15 Furthernore, FIGS. 45 and 46
show anot her exanple of a roller supportgng device with the device for

i ncreasi ng door- closing force. Wth the exanple shown in FIG 45, used as
a nenber for biasing the roller 32 is a torsion spring 31. A T-shaped

| ever 33 having the roller 32 provided on its one 20 end is rotatably

bi ased cl ockwi se by the torsion spring 31. The roller 32 is pressed into
contact with thmiecamedla(dihgle ioréctliceMe SRaaReSaNé N ridtui-Beo ptdier ahand,

with an exanple shown in FIG 46, the lever is onmitted, and the roller 32
i S biased vertieladtiye2d Jnmyh?26086c89 dipaatdobya alexdick spridig idtreddisg
allows the use of the spring 41 having a small spring constant. As
descri bed abovdgomiicilhsihg fhowe’ uns tdicdfpdsied pnesdringeenbodi mentpriaisg npl e
structure is added to the conventi onal
the lock assembly 10 and having a high-speed door hung
5 therefrom. That is while a cam 21’ is provided on. the header
3, the roller 22’ is mounted on the hanger 109’ by the lever
23* and the bracket 247, and the other end of the lever 23’
is biased by the spring 25.
with the door unit, the roller 22' is pressed into
10 contact with the inclined cam surface of the cam 21’ during
the transition from right before the door fully-closed state
to the door fully-closed state, to increase the door-cleosing
force by a horizontal component exerted on the roller 22, as
in the case with the aforementioned device.
15 Furthermore, FIGS. 45 and 46 show another example of a
roller supporting device with the device for increasing door-
closing force. With the example shown in FIG. 45, used as a
member for biasing the roller 32 is a torsion spring 31. A
T-shaped lever 33 having the roller 32 provided on its one
20 end is rotatably biased clockwise by the torsion spring 31.
The roller 32 is pressed into contact with the cam 21 (21°)
to achieve space saving.

On the other hand, with an example shown in FIG. 46,

the lever 1s omitted, and the roller 32’ is bilased vertically




5 unit whereby the door can be reliably closed to a fully closed position
despite the provision of the snoke shielding nechanismand the
envi ronmental conditions around the door wunit. 23 June 2006 40 CLAI MS 1.
(Amended) In an el evator conprising an entrance franme provided on an
entrance leading froma landing hall to 5 a hoi stway, havingzgg MPRRSs frame
and a vertical franme, and |anding doors arranged with a gap Peen t he
entrance frane and the |landing doors, to be guided by a sill for opening-
cl osing an opening of the entrance franme, a door unit of the elevator
bei ng characterized in that the door unit3of the 10 el evator includes snoke
shi el ding nenbers, for preventing the infiltration of snoke, on at |east
one of a top portion of the |anding doors and a nenber opposed to the top
portion of the |anding doors, on at |east one of a side portion of the
| andi ng doors and a nenber opposed to the side portion of the 15 | anding
doors, and on @wdrasy eneoill sprihfagtom ponis allelst bge dsendiEfnghseloors and a
menber opposed to the bottom portion of the |anding doors, the | anding
door is coupl esptimgaddobsvimd @sisnglf arpod ngncorstsinty devi ce for pressing the
| andi ng door into a door fully-closed position when the door is closed to
20 the vicinity of Mshdedonibddilabpvel ogieth pbsi dewmn.undt ¢ Amemdgdrsént an
el evat or conprising an entrance

embodiment, a simple structure is added to the conventional

5 unit whereby the door can be reliably closed to a fully
closed position despite the provision of the smoke shielding
mechanism and the envirommental conditions around the door

unit.




frame provided on an entrance |eading froma landing hall to a hoistway,
havi ng an upper franme and a vertical franme, and |anding doors arranged
with a gap between the entrance frane 23 June 2006 41 and the | anding
doors, to be guided by a sill for opening- closing an opening of the
entrance frane and having a high- speed door and a |OMFSpeed2998£ 5 6door
unit of the elevator being characterized in that the door ufit 0

el evator 5 includes snoke shielding nenbers, for preventing the
infiltration of snoke, on at |east one of a top portion of the high-speed
door and the | ow speed door and a nenber 4oopposed to the top portion of the
hi gh- speed door and the | ow speed door, on at | east one of a side portion
of the 10 hi gh-speed door and the | ow speed door and a nenber opposed to
the side portion of the high-speed door and the | owspeed door, and on at

| east one of a bottom portion of the high- speed door and the | ow speed
door and a nenber opposed to the bottamatesti on of the hi gh-speed door and
the | ow speed door, 15 the | anding door is coupled to a door-closing force
i ncreasi ng device for pressing the | anding door into a door fully-closed
position when the door is closed to the vicinity of the door fully-closed
position. 3. (Amended)Aremioel) UOnian adegrtitngedmprisang @n wngreanee 20 t he

| ow- speed door has one side portion adjacent to an opposite high-speed
door, whi ch pofmamenprevidddear aphentnanee leading from a landing hall to

5 a hoistway, having an upper frame and a vertical frame, and
landing doors arranged with a gap between the entrance frame
and the landing doors, to be guided by a sill for opening-
closing an opening of the entrance frame, a door unit of the
elevator being characterized in that the door unit of the

10 elevator includes smoke shielding members, for preventing the
infiltration of smoke, on at least one of a top portion of
the landing doors and a member opposed to the top portion of
the landing doors, on at least one of a side portion of the
landing doors and a member opposed to the side portion of the

16 landing dcoors, and on at least one of a bottom portion of the
landing doors and a member opposed to the bottom portion of
the landing doors, the landing door is coupled to a door-
closing force increasing device for pressing the landing door
into a door fuily—closed position when the door is closed to

20 the vicinity of the door fully-closed position.
2. {(Amended) In an elevator comprising an entrance
frame provided on an entrance leading from a landing hall to
a hoistway, having an upper frame and a vertical frame, and

landing docors arranged with a gap between the entrance frame



ot her side portion. 4. (Anended) A door unit according to claim2 wherein a
cutout is provided in the top portion of the | ow speed door, 23 June 2006
42 and the snoke shiel ding nmenber for the high-speed door is arranged in
the cutout. 5. (Anended) A door unit according to claim2 wherein a flat
board to be in contact with the top portion of the low 5 spﬁsﬁ go 0is
provi ded on the high-speed door, on the | ow speed door or on gfﬂ%%gr
frame. 6. (Amended) A door unit according to any one of clains 1 to 5
wherein one of the snoke shielding nenber and the opposed nenber is

adj ustably provided. 10 7. (Anended) A dogr unit according to claim®é
wherein a stop board is provided on the opposed nenber to be opposed to

t he snoke shi el di ng nmenber provided on the upper portion of the |anding
doors, and the stop board is adjustably arranged. 8. (Anmended) A door unit
according to claim6 wherein 15 the snoke shiel ding menber provided on the

side portion ofnd tdie handimg eek, i 6o fid adabdiny a EeCeSfoObpanbrgcket, and
the bracket is adjustably arranged. 9. (Anended) A door unit according to
any one of cl atrssin kA SpMi®iebh the enmkrcshieindi agd neahiery anhifie- si de
portion 20 is in contact with the snoke shiel ding nenber on the bottom
portion at a |spyesd gosktiawh.a low-speed door, a door unit of the elevator
being characterized in that the door unit of the elevator
5 includes smoke shielding members, for preventing the
infiltration of smoke, on at least one of a top portion of
the high-speed door and the low-speed door and a member
opposed to the top portion of the high-speed door and the
low-speed door, on at least one of a side portion of the
10 high-speed door and the low-speed door and a member opposed
to the side portion of the high-speed door and the low-speed
door, and on at least one of a bottom portion of the high-
speed door and the low-speed door and a member opposed to the
bottom portion of the high-speed door and the low-speed door,
16 the landing door is coupled to a door-closing force
increasing device for pressing the landing door into a door
fully-closed position when the door is closed to the vicinity
of the door fully-closed position.
3. {(Amended) A door unit according to claim 2 wherein
20 the low-speed door has one side portion adjacent to an
opposite high-speed door, which portion is thinner than the
other side portion.

4. (Amended) A door unit according to claim 2 wherein a

cutout is provided in the top portion of the low-speed door,



10. (Amended) A door unit according to any one of <clains 1 to 9 wherein

t he snoke shiel ding nenber on the side portion is arranged so as to be in
contact with the snmoke 23 June 2006 43 shi el di ng nenber on the top portion
at an upper position. 11. (Amended) A door unit according to claim?9
wherein the snoke shiel di ng nenber on the side portion and tgg sneé&
shi el ding nenber on the bottom portion are arranged on the 5 é Ptical
pl ane. 12. (Amended) A door unit according to claim1l wherein the two
snoke shi el di ng nmenbers are connected to each other on respective ends
thereof. 13. (Anmended) A door unit accordjng to claim 10 wherein 10 the
snoke shi el di ng nenber on the side portion and the snoke shiel di ng nenber
on the top portion are arranged on the sane vertical plane. 14. (Anended)
A door unit according to claim13 wherein the two snoke shiel ding nmenbers
are connected to each other 15 on respective ends thereof. 15. (Anended) A

door unit - acoordh g 0paRY AN1S18ing UMD Fot Grk! BT Bldkd HeosTRKS

shi el ding nenber is “defor e ance Wi t erature or pressure

di fference of gffan4%BVhﬁoaﬂ§thogQ 16. (Amended) A door unit according to
any one of clains to 14 wherein the snoke shielding nenber is nounted

5. (Amended) A door unit according to claim 2 wherein a
flat board to be in contact with the top portion of the low-

5 speed door is provided on the high-speed door, on the low-
speed door or on the upper frame.

6. (Amended) A door unit according to any one of claims
1 to 5 wherein one of the smoke shielding member and the
opposed member is adjustably provided.

10 7. (Amended) A door unit according to claim 6 wherein a
stop board is provided on the opposed member to be opposed to
the smoke shielding member provided on the upper pertion of
the landing doors, and the stop board is adjustably arranged.

8. (Amended)} A door unit according to c¢laim 6 wherein

15 the smoke shielding member provided on the side portion of
the landing door is fitted into a recess of a bracket, and
the bracket is adjustably arranged.

9. (Amended) A door unit according to any one of claims
1 to 8 wherein the smoke shielding member on the side portion

20 is in contact with the smoke shielding member on the bottom
portion at a lower position.

10. (Amended) A door unit according to any one of
claims 1 to 9 wherein the smoke shielding member on the side

portion is arranged so as to be in contact with the smoke



thereon with a nenber to be noved in accordance with pressure difference.
17. (Anended) A door unit according to any one of 23 June 2006 44 clains 1
to 16 wherein the snoke shiel ding nenber on the bottomportion is provided
on a portion besides the portion to which a guide shoe is attached. 18.
(Amended) A door unit according to any one of 5 clains 1 to ég wh (ﬁ$n t he
snoke shi el ding nenbers arranged on the side portion and th 6%&?

portion of the landing doors are different nmenbers. 19. (Amended) A door
unit according to claim 18 wherein the snoke shiel ding menber provided on
the side portion of 10 the |anding doorssgs a holl ow nenber or an L-shaped
menber. 20. (Amended) A door unit according to claim 18 wherein the snoke
shi el di ng nenber on the bottom portion or on the upper portion conprises a
pair of projections gradually spreading toward an outer end. 15 21.
(Amended) A door unit according to any one of <clains 1 to 20 wherein the

| andi ng doors &K f1GRRGM AbmIedn ROTp @BdLide APRasefpsMee ithbel di ng
menbers provided on the opposed | anding doors are in contact with each
other without a gap.thenehridye@ndo@d whdt aEamcdimdro 2Bain( Gawbeteil
the smoke shielding member on the side portion and the smoke
shielding member on the bottom portion are arranged on the
5 same vertical plane.

12. (Amended) A door unit according to claim 11 wherein
the two smoke shielding members are connected to each other
on respective ends thereof.

13. (Amended) A door unit according to claim 10 wherein

10 the smoke shielding member on the side portion and the smoke
shielding member on the top portion are arranged on the same
vertical plane.

14. (Amended) A door unit according to claim 13 wherein
the two smoke shielding members are connected to each other

15 on respective ends thereof.

15. (Amended) A door unit according to any one of
claims 1 to 14 wherein the smoke shielding member is deformed
in accordance with temperature or pressure difference of the
environment.

20 16. (Amended) A door unit according to any one of
claims 1 to 14 wherein the smoke shielding member is mounted
thereon with a member to be moved in accordance with pressure
difference.

17. (Amended}) A door unit according to any one of



24. (Canceled) 25. (Canceled) 26. (Canceled) 23 June 2006 45 27.
(Cancel ed) 28. (Canceled) 29. (Canceled) 30. (Amended) In an elevator
conprising an entrance 5 franme provided on an entrance |leading froma

| anding hall to a hoistway, having an upper frane and a vertical frane,
and | anding doors arranged with a gap between the entrance 2&2 ‘3mﬁ%d t he
| andi ng doors, to be guided by a sill for opening- closing a %Pnlng of
the entrance frame, and snoke shielding 10 nenbers, for preventing the
infiltration of snoke, on at |east one of a top portion of the |anding
doors and a nenber opposed to the top pojyiion of the |Ianding doors, on at
| east one of a side portion of the | anding doors and a nenber opposed to
the side portion of the | anding doors, and on at 15 | east one of a bottom
portion of the landing doors and a nenber opposed to the bottom portion of
the | andi ng doors, a |ock assenbly of the | anding door for the el evator

being  char acterjzgd1i Pol fiRk,eb8:1h e %ﬁ%ﬁ@bélylél%hgdﬁén@eﬂ Qekenditting to
be unl ocked by the mani pul ation of a | ever through hol e provi ded on

the |anding doswtt%aﬂparwéﬁ/qsh@ngd@a oRagKpdek fodf bepeaeNane psk-pgd he hol e
in the rear of the hole.
to which a guide shoe is attached.
18. (Amended)} A door unit according to any one of

5 claims 1 to 17 wherein the smoke shielding members arranged
on the side portion and the bottom portion of the landing
doors are different members.

19. {Amended) A door unit according to claim 18 wherein
the smoke shielding member provided on the side portion of

10 the landing doors is a hollow member or an L-gshaped member.

20. {Amended) A door unit according to claim 18 wherein
the smoke shielding member on the bottom portion or on the
upper portion comprises a pair of projections gradually
spreading toward an outer end.

15 21. (Amended) A door unit according to any one of
claims 1 to 20 wherein the landing doors are central open
doors, and the opposed smoke shielding members provided on
the opposed landing doors are in contact with each other
without a gap therebetween.

20 22. (Canceled)

23. (Canceled)

24. (Canceled)

25. (Canceled)

26. (Canceled)



31. A lock assenbly according to claim 30 wherein the | ock assenbly
conprises, in the rear of the hole, a valve having a hollow nenber and for
openi ng- cl osi ng an openi ng of 23 June 2006 46 the holl ow nmenber. 32. A | ock
assenbly according to claim30 or 31 wherein the valve is novably
supported by a hinge nechanism 33. A lock assenbly accordin§35§b€aq§6n132
wherein the 5 hinge nechanismis provided with a coil spring: : | ock
assenbly according to any one of claims 30 to 33 wherein the valve is
opened or closed by an unlock key. 35. A lock assenbly according to claim
34 wherein an end of the unlock key is bept downward by its own weight. 10
36. A lock assenbly according to claim34 wherein an end of the lever is
arranged around an opening of the valve, an outer end of the unlock key is
bendable in a predeterm ned direction, and the outer end can be engaged or
di sengaged wth an end of the lever. 15 37. A lock assenbly according to
any one of clains %ﬁ. ;9 &g%fggzrein the unlock key is in the formof an
L-shape. 38. (Anmended 1 an @l evat or conprising an entrance frame
provided on an ent@@chcéﬁgyyeg? froma landing hall to a hoistway, having
an upper franme and a vertical franme, and 20 |anding doors arranged with a
gap between the entwange.fdarmyand the [ anding doors, to be guided by a
sill for opening-

30. (Amended) In an elevator comprising an entrance

5 frame provided on an entrance leading from a landing hall to
a hoistway, having an upper frame and a vertical frame, and
landing doors arranged with a gap between the entrance frame
and the landing doors, to be guided by a sill for opening-
closing an opening of the entrance frame, and smoke shielding

10 members, for preventing the infiltration of smoke, on at
least one of a top portion of the landing doors and a member
opposed to the top portion of the landing doors, on at least
one of a side portion of the landing doors and a member
opposed to the side portion of the landing doors, and on at

15 least one of a bottom portion of the landing doors and a
member opposed to the bottom portion cf the landing doors, a
lock assembly of the landing door for the elevator being
characterized in that the lock assembly includes a lock
fitting to be unlocked by the manipulation of a lever through

20 a hole provided on the landing door and a valve having a
packing for opening-closing the hole in the rear of the hole.
31. A lock assembly according to claim 30 wherein the
lock assembly comprises, in the rear of the hole, a valve

having a hollow member and for opening-closing an opening of




cl osing an opening of the entrance franme, and snoke shielding nenbers, for
preventing the infiltration of snoke, on at |east one of a top portion of
t he | andi ng doors and a nenber 23 June 2006 47 opposed to the top portion
of the landing doors, on at |least one of a side portion of the |anding
doors and a nenber opposed to the side portion of the Iandigg 90 and
on at |east one of a bottomportion of the | anding doors an g_%: mber
opposed to the bottom portion of the |landing doors, a door unit of the

el evator being characterized in that the I|anding door is coupled to a
door-closing force increasing device forgpressing the Ianding door into a
door fully-closed position when the door is closed to the vicinity of the
door 10 fully-closed position. 39. A door unit according to claim 38
wherein a header nounted on an upper position of the opening has a rai
hori zontal ly provided thereon, the rail has a hanger novably provided
thereal ong, thg hapges, Raswkhe door hung therefrom 15 and the door is

bi ased into a closing position by a biasing device over all the area

between a door-ful by open,ROFELEMy bRcBrdAY thublYi®! A5ed PPSItdln 40. A
door unit according to claim 39 whérein the ™ biasing device is a spring

mount ed on thefeadele 20 nbbably dQPporBld KEGORTHHE dxmnysane of clainms 38
to 40 wherein the door-closing force increasing device conprises a
33. A lock assembly according to claim 32 wherein the
5 hinge mechanism is provided with a coil spring.
34. A lock assembly according to any one of claims 30
to 33 wherein the valve is opened or closed by an unlock key.
35. A lock assembly according to claim 34 wherein an
end of the unlock key is bent downward by its own weight.
10 36. A lock assembly according to claim 34 wherein an
end of the lever is arranged arcund an opening of the valve,
an outer end of the unlock key is bendable in a predetermined
direction, and the outer end can be engaged or disengaged
with an end cf the lever.
15 37. A lock assembly according to any one of claims 34
to 36 wherein the unlock key is in the form of an L-shape.
38. (Amended) In an elevator comprising an entrance
frame provided on an entrance leading from a landing hall to
a hoistway, having an upper frame and a vertical frame, and
20 landing doors arranged with a gap between the entrance frame
and the landing doors, to be guided by a sill for opeﬁing—
closing an opening of the entrance frame, and smoke shielding
members, for preventing the infiltration of smoke, on at

least one of a top portion of the landing doors and a member




cam provi ded on the header, a roller provided on the hanger and a biasing
device for pressing the roller against the cam the cam conprises a

hori zontal cam surface and an inclined 23 June 2006 48 cam surface

sl opi ngly extending continuously to the horizontal camsurface, the roller
is pressed into contact wth the inclined cam surface of thg gan1ﬂg{ing
the transition fromthe vicinity of the door-fully closed 5 B wh to
the door-fully closed position to generate a force pressing the door into
the fully closed position. 42. A door unit according to any one of clains
38 to 41 wherein the doors include a plugality of doors for opening the
opening fromthe center into opposite directions. 10 43. A door unit
according to any one of clainms 38 to 41 wherein the doors open the opening
fromone side into one direction. 44. A door unit according to any one of
clainms 38 to 42 wherein one door of the two doors constituting the doors

has 15 coupl eg,ffaehetl fhd %E) peselt %ol @hel PAKIIRG HHEXHON @t Peast
e

fully-closed position while t ot her door has the door- closing force

i ncreasing devjge o30Hpk £ak tHRRebA- oAxhd CaREEAE Hoot8. akd e m@adyr A door unit
according to any one or 20 clainms 1 to 21 or according to any one of clains
30 to 44 whergigbslebets ke sSicehei-tibhibehe hBshd ngodyorBdeantir i at
least one of a bottom portion of the landing doors and a
5 member opposed to the bottom portion of the landing doors, a
door unit of the elevator being characterized in that the
landing door is coupled to a door-closing force increasing
device for pressing the landing door into a door fully-closed
position when the door is closed to the vicinity of the door
10 fully-closed position.

39. A deoor unit according to claim 38 wherein a header
mounted on an upper position of the opening has a rail
horizontally provided thereon, the rail has a hanger movably
provided therealong, the hanger has the door hung therefrom,

15 and the door is biased into a closing position by a biasing
device over all the area between a door-fully open position
to a door-fully closed position.

40. A door unit according to claim 39 wherein the
biasing device is a spring mounted on the header.

20 41. A door unit according to any one of claims 38 to 40
wherein the door-closing force increasing device comprises a
cam provided on the header, a roller provided on the hanger
and a biasing device for pressing the roller against the cam,

the cam comprises a horizontal cam surface and an inclined



el astic material and having a surface subject to coating by
surface-activity-nodi fying treatnent.
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cam surface slopingly extending continuously to the
horizontal cam surface, the roller is pressed into contact
with the inclined cam surface of the cam during the
transition from the vicinity of the door-fully closed

5 position to the door-fully closed position to generate a
force pressing the door into the fully closed position.

42. A door unit according to any one of claims 38 to 41
wherein the doors include a plurality of doors for opening
the opening from the center into opposite directions.

10 43. A door unit according to any one of claims 38 to 41
wherein the doors open the opening from one side intoc one
direction.

44. A door unit according to any one of claims 38 to 42
wherein one door of the two doors constituting the doors has

15 coupled thereto a lock assembly for locking the door at a
fully-closed position while the other door has the door-
closing force increasing device coﬁpled thereto.

45. (Canceled)

46. (Amended) A door unit according to any one or

20 claims 1 to 21 or according to any one of claims 30 to 44
wherein the smoke shielding member has a body made from
elastic material and having a surface subject to coating by

surface-activity-modifying treatment.




