; TUW3ej j *26T1 SPECI FI CATI ON DOOR UNI T OF ELEVATOR 5 TECHNI CAL FI ELD The
present invention relates to the inprovenent of a door unit for preventing
snmoke from passing through a | anding entrance of an elevator into a

hoi stway or vice versa. "The infiltration of snoke" hereinafter means one
of the passage 10 of snoke through the |anding entrance into the hoi stway
and the passage of snoke through the hoistway into the | anding entrance, or
both of these. BACKGROUND ART 15 The conventional unit is proposed in FIGS.
3to5 FIG 3is afront view of ional door unit for an
elevator. FIG 4 is a view on arr%%/ Iﬁ?@%@ﬁ%kin 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 |anding entrance, 102 is a vertical frame of the
ent r ance, POQR YRILBPHJJHFVATGRe of the entrance, 104 is a sill. The
vertical frame 102, the upper franme 103 and the sill 104 define an opening
of the | andi ng entrance. 2 The nuneral 105a indicates a snoke shiel ding
menber which is provided on a side portion of the door 101 and for closing
a gapsbetymeNidre, dorrL,d01 and the vertical frame 102, 105b is

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 arrow 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.



a snoke shiel ding menber for closing a gap between the door 5 101 and the
upper frame 103, 105c is a snoke shielding nenber which is inserted into a
groove 104a of the sill 104 and for clo%ing a gap thereof. The nuneral 106
i ndicates a screw for nounting the snoke shiel ding nenbers 105a, 105b,
105¢c. Wth the door unit thus constructed, the snoke 10 shi el 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 entrance

upper fr 103 5L yveen o] h the. dQOE i S

cl osed, ?@E%H&FQ%gQg gve%tl%%%€§t$$0%1?ﬁ%ﬁ%nﬁh?%iél&g nobr Qﬁ%ggv%n I n
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112389/1988) Wth the conventional unit, the snoke shielding nenbers 105a,
105b, 1l0FaRrketwsrysthe ok akel wad Heeheest EgpbsERADS E—th hdOshoke
shi el ding nenbers, so that the snoke shielding nenbers are caused to wear
Wt h normNSmmkgm%ﬂi@ﬂdimgim@mbhe floor ¢clogtrgsat aap ngetweenpthendpParenance
work. Furthernore it is extrenely difficult to snoothly open/close the
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Furthernore there is a recent increase in the nunber of elevators having no
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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 to other floor levels through the hoistway (e.g.,
JP-U No. 79184/1975, JP-A No. 112389/1988).
With the conventional unit, the smoke shielding members
1055, 105b, 105¢c 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.



properly the infiltration of snoke regardl ess of whether the snoke flow
cones fromthe landing hall or fromthe hoistway. 10 Furthernore, wth the
conventional unit, as shown in FIG 6, g8hree or nore nenbers are opposed,
particularly, at a gap 107 between door stopping portions provided upward
or downward of the | anding 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 t he infiltration of snmoke. In view of the

f oregoi ng proble an object of ,the prese i nvention_i V|de a door
uni £ Jof an ol eyt Ehe AT AGE ARTEx i8I FeheoSRbkENERFAFE: A8 bbPr BRRBAEESH  hout
20 causing trouble in a normal door opening-cl osing operation. , DI SCLOSURE
OF THE INN@?M@??¥$@%%YH@%9“@om@%%lb?e§%ﬂmr|hv%ntlﬁgevﬁﬁoéﬁ Bagingor
conprising an entrance frame provided on an entrance | eading 4 froma

| andi ng heduipmest $oiss tval/] edhavn nghanhopptway s asechndsaavdriveamotpsine, and
| andi ng doors arranged with gaps between the entrance frane and the | andi ng
doors, tobeaguimietbbypanel|ltofbe apsoangecbbsanfiae, openragldeédthe 5
entrance franme, a snoke shielding nenber is provided, for preventing the

i nfil g athoih PheSPokR1e®d 8let886isPhe We aiddr RoF té e BUELd ARG NY
doors and a nenber opposed to the top portion of the | anding doors, on at

leaSt.Oneafgoebéﬁéﬁéémﬁtiﬁﬁfgé bpes %E@dhﬂgnd firéngréaﬂﬁngﬁﬁ opposed to

t he side portion of t andi ng doors on at |east one of a bottom
portion t he_| andi doors and a p tion of
Phe | andaPHEETES, HfeRer o cRoPaPngtrocrie BRasine®, UL BPEkenmLERy,
el evat or ng an, eptrance.fra rovi ded on an entrange di ng
froma Idﬁﬂgg ﬁ% gh?olﬁ THbFER a9 R ngv ngkenIGaped ?Fﬁn@faW§e5%$§r?ﬁga
frame, and Iandlng doors arranged with gaps between the entrance frame and
t he | andi$okRof kow t@omes gfiredthe haBdingfBaldpeki £5ORI 58PnBOARLYRENI ng of
the entrance frame and having a hi gh-speed door and a | ow speed 20 door, a
snokel0s hi Baxiingrmenderwithptbei dedvenbiopadvenitngashehpwhi inr EIGen éef
snoke, on at |east one of a top portion of the high-speed door and the

| ow speedtiioes @ dner eemdebe pppasedopposbé,t pprpactilanlygf, tkeahiggp- 3p&ed
door and the | ow speed door, on at |east one of a side portion of the 5

hi gh- speegle€pe&n asb i hetbpps §epdr € 0ehs apdotigeabapwapposeddbanivheds bde
portion of the high-speed door and the | ow speed
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



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.4BRI EF DESCRI PTI ON OF THE DRAW NGS
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 enbodi nrent of the
door unit enbodying the present invention; FIG 3 is a front view of a
snoke-shi el di ng | andi ng door unit for use in the conventional elevator;

FIG 4 is_a view on_ arrow sho L n .. 15 FIG 5 1is ew_Qn arrow
B-B shommF??WFﬁgia%ﬁl¢$GQaﬁi oaagﬁgb?BH?YOrgﬁgéegiBpnﬁpPﬁE gFSﬂFeﬁB of the
conventional technol ogy; FIG Is a fragnentary front view of the | ower
door uni ta sHNRLGHL Fixane, @UdFl@Pdsngsd%Q¥$a©ﬁ§ﬁﬂaF9 vibht 99P8w of the
upper door unit shown in FIG 7; FIG 9 is an enlarged view of a P-portion
shown i n HeiGreen Ehéienﬁrascenfeamarged vhewlandang@ goersentehben in 6
FIG 7, FIG 11 is a viewon arrow A-A shown in FIG 7; FIG 12 is a view
on arrow dafdedbyn ansFlG fdr dpé&nidg-cdoaingeanoapaning €£Cthbown in FIG

7;

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 to the.side

10 portion of the landing doors, 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.

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

15 leading from a landing hall to 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 of the



5 FIG 14 is an enlarged view of an R-portion showmn in FIG 8, FIG 15 is a
view on arrow DD shown in FIG 14; FIG 16 is an enlarged expl oded
perspective view and a fragnentary front view illustrating the relationship
anong 10 the | anding door, vertical frame and the upper franme; FIG 17 is a
view corresponding to FIG 15 and show ng anot her exanple of the present

i nvention; FIG 18 is a diagram for describing the problens of the
conventional technology; 15 FIG 19 is another enl arged expl oded

per spective .vi ew and, anot her fragnentar ront_viewil| ratin h

rel at i onSH P RS tqﬂP¥eﬁﬁérﬁP%oﬁ&?’%@¥?$c§?°?raﬂé/3nﬂg§%89u88§?gF§ane;
FIG 20 is a plan, view show ng_a gap, between the door 50 gnd t he u&Fﬁr
frame and@ i HEARACEHeD b kHe Frgh-gpeed depHeaR cbhE| LAVSABRPHg a
gap between the door and the upper frame, FIG 22 is a side elevation

i || ustratdonr a anditen wher beéast enekef f 4 ohpbhopapartior| esethpyhagbracket ;
FIG 23 is a perspective viewillustrating a state wherein a gap between

t he door speed|dsex dydt tiee Shokespbee| doog ardbarmekb&r Qpposed toobhevi ew
showi ng a second exanple of the 5 door unit enbodying the present

i nventsi ONgottom portion of the high-speed door and the low-speed door.

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 smoke-shielding landing
door unit for use in the conventicnal 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. 6 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 25 is an enlarged view on arrow A-A shown in FIG 24; FIG 26 is an

enl arged view on arrow B-B shown in FIG 24; 10 FIG 27 is a view on arrow
C-Cshown in FIG 24; FIG 28 is an enI%rged view of a Z-portion shown in
FIG 27; FIG 29 is a viewon 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 fragnentary Vi ew on arrow
F-F shown in FIG 27; FIG 32 is a perspective view show ng the

rel ati onshi p anmong a hi gh-speed door, an upper frame and a vertical frane;

FIG 33 i an viewof FIG 32; 20 FIG 34 is a perspective view show ng
the rel ationship betmeen an upper portion of the | ow- speed door on the side
of the high-s dp and t he up fra S5: . Spdghe spective view
and an enlargggﬁgfa a?yvﬁ?%W/ﬁh%ﬁf g%wﬁléhs ?p azﬁng t he

| ow speed 8 door, the upper frane and the vertlcal ine FIG 36 is a
di agram i | | ustFE¢+ ni? t e %fo%V on @h%°$rﬁsﬁn?h%WBoHPn§ F- EfG 37 is a

di agram show ng anot her construction 5 exanple of the present embodinent;
FIG 38 is an Bl@ral3 i% ety view PBCRIEQEeRbFyshpPwhhdn FIG. 7;

5 FIG. 14 1is 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
conventional 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;




door unit in a third enbodi nrent 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 |ock assenbly; FIG741 is a fragnentary front view
showi ng the door unit of the present invention; FIG 42 is a left side

el evation of FIG 40; FIG 43 is a front view show ng anot her exanpl e of
the 15 door unit; FIG 44 is aright side elevation of FIG 43; FIG 45 is
a front view show ng anot her exanple of a device for increasing

0000t h aevl FEET 25 5 AlnePepel LOPL ViSW SIPMLEELLERY ! segeLher, examl e

20 of a device I hcTreasi or-closing forc 7 1s a sectiona

vi ew showi.ng a. snoke shi el din chani sm . Fl 48.1S a, sectl | view
showi ng d"'%%’%’crf B I ReEw e‘?ﬁa%n%% r%hf‘%l‘%ﬂﬁeﬂeéﬁaﬁﬁgn?ﬁlgﬂg FIG 49 is
a sectional view show ng a snoke-shi el ding nenber provided on an upper

portion; $higlding gnemheetional view showing a structure of the 5 10 | ower

snoke shielding nmechanism FIG 51 is a sectional view show ng a
snmoke- shi el di gIG. 24 is a front view showing a second example of the

5 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




menber provided on a | ower portion. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON First Enbodi nent Wth reference to the draw ngs, a first

enbodi ment of a door unit of an elevato8 of the present invention will be
descri bed below. As seen in FIG 1, an elevator conprises an upper frame 15
20 103 and a pair of opposite vertical frames 102, 102 which define 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 from

th ter. The d 110,110 ir of h 109, 109
oci pr oc I VAR PPRThalEH harar Tohe IR E Frahen T o or ovi ded on a

| oner edge of the opening. Lower ends_of the, doors 11 110 are,slidably
fitted into th%1§r|5616%.aF@EPGQaWslélbéFEﬁE&PBvEﬁE|ﬁgfﬁF%mPghERan t he
door unit of the present enbodinent. FIG 7 is a fragnentary front view of
t he | onerPxRReNuembeahMenNth FIG 2. FIG 8 is an to upper fragnentary
front view of the door unit showmn in FIG 7. FIG 9 is an enlarged vi ew of
a P-portion shPM.id7Fi& a2difdyGamlShowing anbthgedcenewruoftao® portion
shown in FIG 7. FIG 11 is a viewon arrow A-A shown in FIG 7. FIG 12 5

IS a \§ evetdinglé O¥f Bl ShpoBent &hbodimelt$ 13 is a view on arrow GC
showmn in FIG 7. FIG 14 is an enlarged view of an R-portion shown in FIG

8. FIG 15 is pryieygonsaghoprk1hovew BrFhGlodk: abkEmbl§ bg @heenl arged
expl oded perspective view and a fragnmentary front viewillustrating 10 the

o 6o RS T SRR, Mo Co e eahe SATRREGEn; 1 FICS
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. 41 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 smoke shielding
mechanism;

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

upper smoke shielding mechanism;



reference 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 guide
shoes to be guided by a groove 104a of ®he sill 104 and which is attached
to a bottomportion of the door 110 with a bracket 110b shown in FIG 12.
The nuneral 111 in FIGS. 10 and 11 indicates snoke shiel ding nenbers
conprising a pair of projections spreading toward an 20 outer end, for
exanpl e, and nmade of fire retardant rubber. The snoke shi el di ng menbers are
attached to th ot orti ndj rgl t et 110c
so as to be fi?{g gtﬁg r%§%§%°8%i 6%w EH § r%@?g%dggﬁeggrpgons

besi des t he @OFIIOHS to_whi ch guide shoes 110a are attached. 11 The

| andi ng JWFPLYE PFAVHIeLOR @Bo?pe?BSPﬂﬁtFBPce by a wei ght at all tinmes, as
not illustrated but already known. In FIGS. 10 and 13, the nunerals 112,
112" indi cat e FIBbeP0dddrassepbipBahhyiRwaFBONiBYi BcgtEHCEUSEIOIpEPE on of
5 the landing doors 110 and further serve as snoke shielding nenbers. The
rubber dobowert cppeke sshbehgingonaehadies;to be inserted into the groove
104a of the sill 104, i.e., the rubber door stopper hangs downward toward a
posi tison wher eFnGt helr upber sdeeiosabppeewcsliewingnaesaokt-thd edridhe

shiel ding 10 nenber 111. The rubber door stoppers 112, 112' and the snoke
shieldingm@ﬁg@@rérgéid@aeoﬁoaa16@§ge§0§§l§ﬁ be p05|t|oned on the sanme
vertical plane, Tor exanple, 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 exanple, so that the

two rubbeg dpop. s} OpRET SaRkPrkt' Bb¥ hite' BVEREEoRONt act Wi th each of her

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 eﬁgaged 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



the | andi ng doors 110 are cl osed. The two rubber door stoppers are
therefore brought into contact wwth each other with no space therebetween.
20 The snoke shi el ding nmenber 111 is bdfdable 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 or closed to thereby suppress the occurrence
of wear at the outer ends of the snoke shielding nenber 111 when the 12
door is normally being opened or closed. In the event of a fire, air in

space on fire is_ thermall xpanded to force qut high:pressure. aj
contai ni MPESHKEEIAEREHY, EEREDTbor PEEht Tner abire BRBRR FR"EIS 1 ous
into the snoke shielding 5 nmenber_ 11 provided on the bottom portion of the

door, thel prdjT&et i%rism@n RMIaEsaed sHe Rihg BRIt IR SR 13 &' 1%om not

on fire is pressed against a side wall of the groove 104a, to thereby
reliably 2nsiI& .t Hd sisf farciendtarded igiewnest 4 rRerRmcehewn i B¢ ection
of snoke flow. In this case 10 when the | anding doors 110 are cl osed, the
rubber dobr F¥FIG0 1dt dpper srikk? ol EX¥ randtheowkeis T ES di ' hg Fdtberls 111
are noderately in contact with each other by the door-closing force to

therelpy closg @idptéRMnappewvBLB shewal onemest i pnedrnpered i Dnad ailansmge.
The snoke shiel ding nenber 111 can be forned so that the outer ends of a

pair of prpi&eteons beptre6l ot Wwidveidl ¥s dd éfLAd§ad PPSSK be 4R
eIininateég#ﬁﬁﬂ%?%gsggf?igﬂ %?éthz r ubber doorsstoppers %ﬁ%, 112" by

noder at eBﬂT%}@%Hgsﬁ&g%stﬁéhi gl digg. "Bfg)ﬁ]% arlll‘é}]%w OYh d%gei]f,ét;{p the | anding

doors 11 0 contac each of her” when and |'andi ng
doors 110 are c| osed th her_hand, the nunerals 11 113" in FIG 14
i ndi cat e SHO¥R ’s’ﬁi%%t n 4%%@%3%@% Y %ﬁlﬁ%cﬁ %’f‘%@"%?dt he | andi ng
doors 110. As in the sane manner of the rubber door_stoggirs 112, 112', the
snmoke shiE@EﬁP@F%%W%eY%eﬂléPd a fragmentary front view ustrating

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
portion of the landing door 110 with a bracket 11l0c¢ so as to
be fitted into a recess portion, and are provided on portions

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



13 113" are brought into contact with each other with no space therebetween
by formng a recess with one of the snoke shielding nenbers 113, 113" and a
projection with the other so that the tho nenbers are firmy in intinmate
contact with 5 each other when the |anding doors 110 are cl osed. The

provi sion of the rubber door stoppers 112, 112' and the snoke shi el di ng
menber 113 which is arranged on a position in contact with the rubber door
stoppers 112, 112’ reIiany el i m nat es an upper gap when the | anding doors
110 are cl.osed. ordi y, when the |andin | osed, the
door cl oiﬁ?‘ﬁ; kap 910 O%Ii)ﬁcl%@ = BB %%?:G\Ie% %ﬁlg 5%%?%9 go%rs 110, but
noderatel y cl oses the gaps on the top. and botto ort| The structure

| eavi ng MEiGebhetle LIRS AFhpRent £ 1|1§t%1{.e<5n ]R‘H:eﬂ ’E‘Ba?lﬁek'é%ﬁdl ment
wherein the 15 projection is fitted into the recess, but various structures
can be consi defeEIGH. FIGHn@ b ube pweeraker hl212b12Adiadigater or
exanpl e, a holl ow snoke shi el ding nmenber which is slopingly nounted on an
upper endrufbéheidands toppks wWiichnar eahprdvide@Oon eaos dddeyponteenedfinto a
U-groove bracket 114. The snoke shiel ding nmenber 120 is so arranged

sl opi Bl 18s 1o4hdPEnPASddEHNETD adnd HibiRér | €¥Eve ass bemaRke aphyeldonyt he
vertical frame 102. The nuneral 121 indicates a stop board which is

adj ust abl eyl As di TeE IXABHRE R S ApdO ddhaRpeadwivird d¢t tdde The
stop board 121 1s brought into contact mnth t he snhoke shi el di ng nenber 120

when the | sy 40fo Wl | rodpsefode Sk O8fe s 07P 1087 CpebueeeneThe Stop

board 121"i'sal'SO SO arfang opr ngly as e p03|tfone at a hlgher 5

| evel as fromthe vertic ra . 0S$ i mnate
t he srmker‘i‘lﬂ?% d¥\‘%’: ETRRY Y ﬂ%ngﬁl%ow%‘ﬁaﬁegﬁ‘i’?ﬁﬂ néﬁ?l%%%‘r’ﬁe?ﬁéns noke
shi el di ng nenbers 120 provided on the opgosed | andi hg doors 110 i

contact vik% BHRBEHIIRET \FHePPRFE PAYPID 2N a80H n9L JbRF sSHebeFRIE G%BE 10
Next, FIG 16(a) is an enlarged expl oded perspective V|eM/shomnng t he

r el atl0ongtembemohbl + h&hexgdibheristsior) SEORRRY S, kkd cal 13+ RS TR APk e
upper frame 103. FIG 16(b) is a fragnentary front view of FIG 16(a). The
nuner al 1€ é hdli e tresmizer 4 - shhpade bsackerapgedi dedtonbehposgitidopedt Pon of
15 the | andi ng door 110. A snoke shielding nmenber 130 is renovably inserted
into a Ushapesingroorei dd Rokband 32fpr ogxamplep andrarkeartidngedhesbracket
131 having the snoke shielding menber 130 is attached to the bracket 115 as
adj ust abl @y £ twhB€ Witk NeadrRNEEREr dodnel ¥ ttHe uaiblvert asb 2 G tepbedd 5a.

Therefore the snDke shi el ding nenber 120 is always in contact with the

smoke shig) f%@rf&%eaﬁbﬂﬁ@kfeé@e@'Ghﬂgeneﬂ*eeatﬁae 28drbbmeanoke
shleldlng nenber 130 are nost preferably provided on the sane vertica

I T Kk d h 15
?rgﬂe 2 g%”?ﬁg¥1%%éﬁ%radﬁglcfé Zn S %%bf%?5£ﬂ¥%e§gﬁgg?gf?Sﬁgé%oggls pl aced
th t | f hth th 03 th t I
Fram. 105 PeHaATRet UL oin 155t {AAES SPREAGEAVLEn: S26Bvar A8 pAPERof ¢ he

side 5 portion of the upper frame 103. The nuneral 140 indlcates a cover

for coverhy Bandiperipersi bkl otrenelessde sHeldhgRPerdd®. Wen the

| andi ng door 110 is being closed, the snoke shielding nmenber 130 is pressed
into contSkePEErHh are thefeferefbroeght abkbe goptaghevebh) epshpP&BREI on of
the 10 snoke shiel ding nenber 120 and t he snoke shi el ding nenber 130

proper |y witseaso as e amvagebdeweéandi ng door 110, the vertical franme 102
and the upper frame 103. Taken as another exanple is an arrangenent shown

in Flgg 19. Anthe shapré Hhackeindlhemberbiackets hehdabne sookkat5 shiel ding
menber 130 each nerely has the sane height |evel as

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 or closed to thereby suppress the occurrence of wear

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



that of the vertical franme 102, so that an L-shaped bracket 133 having
rubber applied to its nmounting surface and the bracket is arranged on the
sanme plane as the snoke shielding nenba2 120 and t he snoke shi el di ng nenber
130, covers 20 sinultaneously both the side of the upper frame 103 and the
upper surface of the vertical frame 102 to thereby elim nate the gap.
Accordingly, when a pair of the |anding doors 110 are cl osed, the gap

bet ween the vertical frame 102 and the 16 | anding door 110 is closed by

t he snoke, shi el di ng nenper. 130, the p_between.the upper fra 3. and the
| andi ng. VAT % TETTLLEPEY PEAERL LT aTy dahidie S 1l

bet ween the | andj ng, doors 110 i s, cl osed by the_ rubber door stggger 5 112,
112", thef ey ikl $PRCE #Ri Fireobs sthapmahly : g¥Papded 189 FRrEPoSYH by

t he snoke shi el ding nenber 111, the gap between the | anding doors 110 and
the sill highipresssee dirt¢entabking $eeke nghrendlrahothad PAELLOBber
door stopper 112, 112', the gap between the | anding doors 110 and the 10
upper frane tiD8 deox) osdekrbyt Hehe inmbfierwsd dort cs ttdppesmdke? sl dimnd t he
snmoke shi el ding menber 113, 113' or the snoke shielding menbers 120. This

can rel i adnbdr EVENSréPEd Sl SSRIenEf bébeom NpEet ibhogghtRel asdipgthal I into
the hoi stway or through the hoistway into the landing hall. 15 The materi al

and shap . -§ﬂq§ j i 2 tbgeseeks #Bbal di ng
menber 1%¥R%H%€?h e %é?@%ﬁ%ﬂ%ﬁ?i%ﬁggg%fﬁénggméggha? 2 ?espective rol es,
functions_and, ch teri st e.s el dien 30, a
surface ot H3§n€#§%r5%3éééég%%f% éf%%gs%e%?ggoﬁgkgtggnﬁggfﬁggégésnnke

shi el din rformance should b ulfilled ile e considerati of the
roverent WAt 119 CIGFERE Hetieni| ehpure, the SnFEictoe, ASFEHBInRERy ©as
to the snoke shielding nmenber 111, relative notion_between the nenber 111
and the st} |aaeRrdangs Wikl ? sdirert4eBr 0bpBRPRE- E18¥r ngld YA/ ER88 i on, so
that there is a need to consider not only the snoke shiel ding performance
but 10 ctwhen (tie| Langgng doprbl bén afevehesedenthadrabbes) dogid functi on
for performng a snooth sliding operation is required. Furthernore, the 5
snoke shistappersehbzy 1PD’ i andubhecsmokefshieldnngumemnberel dlilvareoti on
bet ween the stop board 121 and the menber 120 just before the door is fully
cl osed, sfoddwitéhe Bnokenthtel With srchesthdd bgethet dobavelasfingction for
perform ng a snooth sliding operation, although its snoothness is not as 10

good as thatcOftd hensroke sTbebda ngofreaﬂae%aﬂ.mitﬁhehef g¥8rehbAtIBRka
shi el di ng nenber 120 desirably has both the snoke shiel di ng performance and

sliding p éﬂ{ffrs&?ﬁ eé%ﬁea@.entmﬁ éind 'FT: Gsh i SIPE G LRbE 0 PI E8SMMBe AT €

particularfy varia erefore 1t is effective that the 15 nenbers to be

deforned due to the variations, of eratyr d_pr : . he snoke
shief@fngg%EW%irioiﬁ%?£l ea?%tgﬁc%8$%a§§aghgﬁigmpgo ??gESFégg?iaﬁ%ly
expanded,, or sajd nepbers, e.g., the snoke shi el dj menber. 111 are_such
that a pa‘?‘?"%fsajlp*%ﬁl%g')i b‘i’i‘gaﬁ‘ﬁg}'def%rﬁﬁj 8 %&%%Ja}‘?r}g% Wt%iﬁmz'ba%?r%cti on
of smoke flow Furthernore in addition to the case wherein the shape of the
smoke shik2eghed neoBekon sof| the cBubheBcA0PHaRERPRPERA présshlés B¥fference,
the same effect can be obtained, for exanple, by the arrangenent wherein

t he menbenoderatebycbbingkey, thecspokersbippdingngenhersndlké prpwidedg 18
menber is novable. The specification on the snoke shiel di ng perfornmance
provi des déhathé heandbDke deakagelbeinod gordhet with each other when

20 the right and left landing doors 110 are closed.
On the other hand, the numerals 113, 113’ 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,



than 0.2 mM/mn x nz when pressure difference between opposite sides of the
door is 19.6 Pa, so that conplete snoke 5 shielding performance is not
required, and therefore the nenbers ara3dnot necessarily in conplete
intimte contact with each other. FIG 17 shows the case wherein used as

t he snoke shiel ding nenber 120" is the sane nenber as the snoke 10
shi el ding nenber 111. Thus sharing parts as nuch as possible reduces the
nunber of parts, hence conveni ence. Fbwever i n accordance with
characterjstics, roles, functions wh are required to be
provi ded k&%r1aFﬁuQﬁ?%ﬂ%Faﬁﬂt%H%%%Ea%B b s%?ggb?Ehgﬁl@%Eﬂdnanﬁpace
determ ned. 15 Wth the first enbodi nent described, there exists a gap

bet ween t¥Rexphpriweerey 163 BHRJ t Aer @0®FS 14Hth a’nehefinthe #reke 20 and 21.
Even if snoke is passed through the gap into a header, the brackets 122,

133 showshieH 8] ndnlzexds 101D} oktk3 & andka pammechdonaweuhbyhﬁa@theng shown
in FIG 22 to 20 prevent the snoke from passing therethrough horizontally.

Fur t her n&, t idterEhextwd mémigers GitabpitmPy niy  brt iwwabeacpatacof wibhrs 110,
11d, but the gap Gis closed by the snoke shielding menber 113, 113" shown

in FlG Z&d4p MeYeihsiokee f1oaiheviosrspyas dhyve cld8efiurthies, with the
first embodi ment described, there is very few |li kelihood of interferences

such as gﬁ%‘girég% éerﬂ:f) I;&g# gg@ﬂﬁcwﬂngl@peaﬁal QHeOEmBRE

door. ate re e gap between the |anding 5
Soor a1 e AL ATEE LB 1 ) %erzam.ae& B8 $°begeohzool 11 1T
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 various 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 door 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



fire breaks out at any time, the infiltration of snoke can be properly

bl ocked. Furthernore there is no need to provide a special drive system or
device for the function of snmoke 10 shill di ng and snoke prevention. The
device of the present enbodi mrent has an advantage of being additionally
enpl oyed in existing el evators. Second Enbodi mnent Wth reference to the
drawi ngs, a second enbodi nent of 15 the present invention will be descri bed
below. FIG 24 is a front view showing an exanple of an elevator-|anding
door enbodyjng the present vention. FIG. 25 is an enl ed view on arrow
A- A shomn9$$| ﬁﬁ :é%oﬂfig %é;%%geﬂ?eﬁﬁgﬂ%ﬁﬁikﬁ?ﬁw?ﬁPEﬁékaV e% wn in
FIG 24. FIG 20 27 is a view on arrow CC shown in FILG 24, FIG. 28 is an
enl ar ged ¥k ofhiepdingoneBhetinl2f whep dhe ppuding deoy ¥18wi8n arrow DD
shown in FIG 27. FIG 30 is a view on arrow E-E shown in FIG 24. FIG 31
is a fragpbosedyteoielose argap Fhershewween. FIThe 2ytop|lmagd 121 ais
perspective view 20 showing the relationship anong a hi gh-speed door 311,
an upper ilsoes80dreangedvelopinyglyraset80Be pbSiti8ned atphahighew of FI G
32. FIG 34 is a perspective view showi ng the relationship between an upper
porti gn ofedde é@\f\béﬂﬁgdaﬁagfﬁoﬁlenenvébe;téhmefeﬁmbh@.higb-ﬁ@eed door 311
and t he upper franme 30 35 is a perspective view and an enl arged

(ragment s yiiere b e Noni ere oL Al SR3RLPSATBIA hhenkABerRoed3d0g1 3312, (he

upper fr and e vertic rame the nuneral’s 311

and 312 indicate_sin 0 oQr r i n n door
hangers 36* g@%S rﬁ%ggﬁ%%Ptnﬁﬁ?ﬁglﬁﬁﬁﬂ gﬁﬁkgpgg iagﬁ%hﬁg ggge oor 311,
and the door h | owspeed i§g. e door 312. sh

ia 319G Loea n chho PR aa PRt bd i BrofietBseaa  S88sinopoRtart VA
shown in FIG 26. The 15 | anding doors 311, 312 are _respectively glven a
door - cl ose#@h f @Eker pyhanwehghpasdE afsbﬂpﬁgnatdQPFstﬂﬁﬁsar§s°38ﬁeﬂlIustrated
but well known. incidentally the door 312 has an end portion adjacent to
the olbosite dBext31EIGhi ¢h(a3 dki ght eplpssedowxpdoded: PErsSPESHivico be

described below 20 In FIGS. 27 and 32, the nuneral 313 indicates a rubber
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 vertical



door stopper which is provided on the door 311 adjacent to an opposite door
312. The nuneral 314 indicates a rubber door stopper which is provided on
the vertical frane 302 as opposed to tHé® rubber door stopper 313. One of

t he rubber 21 door stoppers 313, 314 is formed with a recess while the
other is formed with a projection so that the two rubber door stoppers are
firmy in intimate contact with each other. The two rubber door stoppers
are therefore brought into contact 5 with each other with no space

t her ebet ween as, servj.ng, as, snoke shi el dj ng.,menber The nt wherein
the two rtiHes AP E?%bﬁé?%W§¥%C?ﬁ£c%ﬁ%%g?sm?Pﬂaﬁ%lgbaé@h%gﬂ%%g?linited to
the present enbodi nent,_ but various arrapngepents ca 99 giveg bgs%ﬂes
fitting oframe +02et® RIRCEHONOERR OV REHIOR! TRARFGE0227UGRA D8 HHE
nuneral 315 indi cates a snoke shiel ding menber provided, with a bracket
315a, on wppeutbrameridtccoverhethegriespéedl dbbamg110adndsadfBaEntheo t he

| owspeed door 312. The snoke shielding nenber 315 is in contact 15 with the
door 312 mtwrkéthel 22niks ngo devranged| asetp coverah pagtposOtbe Fhdeend
portion of the door 312 adjacent to the opposite door 311 is bent slightly

(one @i mepsEOon 1df the @bpper firamesion. he hunlshabol4haind heatsemks
shi el ding nenber 315 is not in contact with the door 312 when the | anding

door 20 iSowpenedr dbfbringtff d9REr3p8riasnose ﬁhéesﬂekéigﬂiéMHﬁhﬁiS _
adj acent to the opposite door 311 and which is thinner than the other side

ronber wilSPTE Tidy; e 1 SEREMQ TG Y L T SRR S o

t he opposit 2.door 311. The ke_shi el di ng. nenber. i S .l tact
with the %%fk?c%?l f@h%g3%§mﬁﬁ5nf$ﬁelfaﬁﬁ?ﬁ§e 065E9s88P§§é5,§%39s§§ a gap
302s. In FIG 26, the nunerals 317, 318 indicate snoke 5 shiglghng menber s
each conp?#sfage 20pathe oprarkebct2onsWRBFERY| RSt BRAVESAAPoREFNENd, for
exanpl e, and nmade of fire retardant rubber. The snoke shi el di ng nmenbers
317, 1918 smekerahiebding memberpb2fi apddthat smeket shirddddg PBSPPESNd38f the
doors 311, 312, and are nmounted on portions besides the 10 portions on

whi ch gui peopénky Sldses 34 2gapr anongntbe hsndhogndparFLED ,28heThe snoke
shi el ding nenbers 317, 318 can be bent so that outer ends of a pair of

proj ecti opsrei€ahoframe CDOL aghdwthé apgerwskrhmeol08i.l | grooves 305a, 305b
when the door is being opened or closed to thereby suppress the 15

occurrence of ﬁsﬁénOEStBﬁoeuéereﬁaﬂﬁléfibhansaekangbmehdi@gomann@rs 317,
318 when nornal ly opening-closing the door. In the event of a fire, air in

space on fige ig.”}ﬂ{rf,a.'éwaiﬁgg%d&&é@ iP5 ce Hubrdiede NI £58ULRA Abhoke

cont ai ni ng snoke through a tom portion of the door. Wien the air flows

20 i .0 b, spkeo SR el N, feaRen Sndtis ySA8sPERY dadeORliBRcbILLAT gad of

the door,” one o he ™ projJ ectr ons of _ I'ng menbers adjacent to
3055 1 0 (HARBYE, ERFaBrEELRehr EEPRE S0P | BPokPaki PP BRPREDSS REACKE dance
23 133 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



with a direction of snoke flow. The snoke shiel ding nmenbers 317, 318 can be
formed so that the outer ends of a pair of projections are bent slightly
inwardly. In FIG 25, the nunerals 321,16322 indicate, for 5 exanple, hollow
snoke shi el di ng nmenbers which are slopingly nounted on an upper portion of
the doors 311, 312 and which are renovably inserted into U groove brackets
323, 324 shown in FIG 24. The snoke shiel ding nenbers 321, 322 are so
arranged slopingly as to be positioned at a higher |evel as 10 being cl ose
to a door, ¢l oS osiLtipn..Th e 323 . pel di ng
menber 32]1“’mac?leIF r&r)%(i%e%ﬂ 2 (g%(%%%? O@%Z‘b}?%?ﬁﬁﬁ%e d%%éj;%ﬁ&%%ﬂﬁ%ﬁe?g § 325,
326 indicate stop boards ich are adj ust e_li direction endpcul ar
to the upp¥t 3R e%ﬂﬁ?“1¥£§s¥%ﬁ?50€¥ eafg b?%%gﬁ?ei%?B&iggc§§§gc?9aﬁth

t he snoke, shiel di ng menbers 321, 322 when the doors 311, 312 are closed to
close gapts FRseRE theesneke Hobeldingonember o120 ) thesgap, Pehyegn
slopingly as shown in FIG 24. In FIG 32, the nuneral 327 indicates a flat
boar d forti2d andinqigdesrentl pois i ohosedihy bbarrubbsr dedr3sBopper base
provided so as to be in contact with the flat board 327. A rubber door

st opper 3P2; sl dbuntelle ogap Heebasen 32Be VMerdindeddons Bl asdbthagscldsed,

t he rubber door stoppers 313, 314 cone into intimte contact with each

other whijg tHer€16xd§tisy tRé smeRe sSHBs1hehyemembee ULy B8R gag the
vertical frame 302 in an upward direction as shown in FIG 33. The rubber

door sto wé%ﬁ eﬁélgj'bi?&gxg%gé@oﬁwmOaﬁaefﬁaysﬁpsm@rQeeewséaebggp

303s. Used as eru r stopper 329 is the sane 5 nenber as t

f t d bber . t : 4 i h l e, but
the rubbeP GBIk oEbif FaLaS RBREEF, £F7 ad,  BECPLALRY, OO NErEHIR S
31 and 34, _th | 330 indjcat flat.b f ' d ti
of the anbkbr Sh 2l ci Hie 10ARERBEY =352t Aenba8aBR9L0ap e 500 ARA RS U or oove
bracket 324 when the door 312 is closed, and which is munted Eggthe upper

franel030 uRReR Brane shedels KFheged Bgi1thenrrbeer deor gtopperndlidp the
nuneral 332 indicates a flat board having an el astic body and which is
arragned 1124 canduthgposmobbm shiebding membret 13353163 afArotiher SBGKPace of
a bottom end side of the door 311. The flat board 332 has a function for
cl osi ng aslybpl @Dbg mémbetowk? 0 porthicn ax¥n tiel sxvke piheeenl nghercpdesadeds
when the door 311 is closed. A flat board 333 having the sane el astic body
i n shape @ndcisé rsiedks etBBolidiit aolahdengl BA1l 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



20 board 332 is, as in the sanme 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 | ower
portion of the snoke shielding nenber 341 to be descri bed bel ow when the
door 312 25 is closed. The shape and structure of the flat boards 332,
333 can be altered in accordance with occasions. Furthernore the fl at
boards 332, 333 are not limtedly mounted in the position as described in

t he enmbodinent,..5 10 15 .n FI.G _ 35, the | 340 kndi e haped
br acket pﬁ%ﬁﬁ?ﬁiPQﬁ\%ﬁ\%&ﬂ%rt%%¥%a%% %fn§£§?%€ %%?gf%ﬁgoﬁgﬁhénggo#hglz. A
snoke shi el di ng ne [ 341 is renovably ipserted into - Shaped groove

br acket §m§%ﬁcﬁﬂ%éiﬁiﬁﬂeP?ﬁé%ﬁ%@n%ﬁng%hgrb?E%?%t(éﬂﬁfﬂggpﬂggﬁﬁe snoke
shi el ding nmenber 341 is attached to the bracket 340 as adjustabl e w dt hw se

of the ddeFolshem t¢f giipratiomgand| koaek, FndrERRFELPRTARRET ERTELAING
menber 322 is always in contact wth the snoke shiel ding nenber 341. The
snoke shi®lsthoot mesthbd 18P 2opedat ben shokeeghirvedi ndurihrym@ze, dikke nost
preferably arranged on the sane vertical plane. The nuneral 344 indicates a

bracket pmykeleshDaldheg ivstibenl 120 abe SORjsuthtdhfititheohr daketoext ends
upwardly. The upper frame 301 is placed on the vertical frame 302 such that

the upperrdy 2By 8Glo €PYR Bet8eN ethé Catop BOBrd0221 SandO0thBaheinberblacket
344 is so arranged as to cover a part of the side portion of the upper

f 301, 50 i ndi f . 0
rame h}g@gﬁfﬁéa&hé cg%eég %gﬁe%gnsgﬁgég,%oceﬁsyeﬁe_agmuneer portion

of the s ding ne oor 312 1s being closed, the

snmoke shi el ding. nenber, 341. i ressed into.con .5 h e irface of
the br ack%‘?l%ﬂ‘%{'“%?‘%%?ﬁt%%&p ‘?ﬁﬁéig‘ﬁ TR Rﬁr%ngﬁ@gg‘[%zz
and t he snoke shielding menber 341 cloieﬁ%a gag 307s aggng t he dooE 312,
the vertiafM9ties BHBI0G PPEEA PR #1ERRUEH 1S smooihness 1s not as

10 good as that of the smoke shielding member 111. Therefore,
the smoke shielding member 120 desirably has both the smocke
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
obtained, for example, by the arrangement wherein the member

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



5 Accordingly, when the |anding 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 318 and the rubber door stopper 329, a
gap between the door 312 and the vertical franme 302 is closed by the 10
bracket 344 and the snoke shielding nenber 341, a gap between the door 311
and the door 312 is closed by the flat board 332 and the snoke shi el di ng
menber 315, a gap between the upper frame 301 and the door 311 is closed by

t he snoke shi el di ng ne r 3 t he stop hoard 32 nd r r

st opper l%e"t‘}?@r, S gﬁ‘bvﬁfﬁeeﬁ%és pc?é’drtoﬁ | cf‘hgthﬁ% pseré(n?er aéré%p%iﬂ?‘g
closed by the flat board 330, the snoke shkel inﬁ nenger 3%2 and the stop
board 32PSHIEPAREE REPV 1@S dbbrt sthefmeke Leakade PEnBoEharERFPL305 s
cl osed by the snoke shielding nenbers 317, 318 and the flat board 332, 333,
to theretyh@o ¢ e imbimimrewnwhene pyessuge diffeseacenb@igi®ahe | andi ng
hall into the hoi stway and the passage of snoke through the hoistway into
the | andiogpdeite Padescofathy dber passhfeboPasnpkethah ceimpdbiyg Bmokeocked
t hrough gaps indicated by arrows in FIG 36 wherein three or nore
conpomentsh féEding (pOPPOERENEE €8Choot hequivbe] elydt bregsabbeeshhel di ng
effect is fully established. The materials and shapes of the snoke

shi el di g, SRIDEE SaPd TnoBllectfSasiDfei fhb6hdl B8e TRHDENSt2&0on838L @AEN! he
snoke 5 shi el ding nmenbers 315, 341 Sshould bé determ ned in accordance with
t he respegéégeoégégs, functions and characteristics. As to the snoke
shi el di ng - nenbers 315, 341, a surface of the nenbers 315, 341 is nerely

pressed, so that _on the s e shieldin erfornmance, shouyl e fulfilled
while the 10 c%ﬁ‘érdﬁaﬁFBﬂSg%?h‘éaﬁSv‘@hﬁﬁFgw pRefl A8 the |glsngr]f%t
particularly required. on the other hand, as to the spnpke shiel ding nenbers
317, 318,Shielding meEber bePhedh the ABMBePEMBeY ag18hgn§MPKE sii| 305

al ways occurs wi th door opening-closing operation, so that there is a need
to 15tconshietding peanher hblipokEhushishan g geafe? i dRuphit as rpessbhle
(including the problemof vibration and noise), and function for perform ng
a snoot h séduces vtpheraunberi sfrpgutsedhefoet btenwenaenckhe shokevehi eldi ng
menbers 321, 322 are subject to friction due to relative notion between the

20 stop baetdsd3rbe WibhavHatheternbelisas32topl882 fuattlheher ehtivd dber is
fully closed, so that the snoke shielding nenbers 321, 322 need to have a

function heonL@esfRFE1 PEqRisBROLE BLi Pirogiapar atithn, makkRk9udl ahd snoot hness
is not as good as that oOf the snoke shielding nmenbers 317, 318. Therefore,

[t 28| snesit abh ek 0shEY S, b! Bt e 8HOKRas Hoebdhitfiole! f of mance and

te
sliding pertormance. The doors” 311, 312 are closed as pressed agai nst by

e B PPRSRERReLTFRE, <BBBntheRBiaeBkeabie MRt oD e, |
be subjecﬁeégegh 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 horizontally.
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.



special work for inproving wear resistance with |ow coefficient of
friction. It is effective to apply to the side of the stop boards 325, 326,
a tape, etc. having an excellent sliding perfornance. 10 In the event of a
fire, tenperature and pressure are particularly variable. Therefore it is
effective that the nenbers to be defornmed due to the variations of
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 shieldin ers.317, g.are p

proj ecti ons arg BE?%FneHQFﬂEEBSOfa g Wﬁ?ﬁlﬂeﬁ §8§E ibe? %h fﬁow
Furthernore in addjtion to the _case wherein the sgage of. the snDke

shi el di ng"¢RybESW ikeltheed Af iRbPRERERNGRE hSPFBselr ¥1RFAFEPENRE, the
sane effect can be 20 obtained by the arrangenent wherein the nenber

(U- gr oovendise keith euguil f opesipgoripngnghepsrakaoBhpEl GhagdrerperThe
novabl e. Furthernore the specification on the snoke shiel ding performance
provi des ddwt ¢hessdokeateakafeabkynblogksatbe ghpnbétfesn/ the tandingen
pressure difference between 29 opposite sides of the doors is 19.6 Pa, so

that tshe go@keasdi ehdi 8gtpghéer Frafe o8 betweefipthkelyndeqyi dedr and
therefore the nenbers are not necessarily in conplete intimate contact with

each ot heg sf1£51§7a§@8¥§aﬁ35 ﬁﬁﬁﬁ Yher sbRathengenier ehher eved ag khe
snoke shleldlng menber s are the same nembers as those for use as

the shokee 2pk cbfllfs S ﬁ@eaé %g& i,glé FRUSRP31 £00: AR BLABNBUEN AR be
possi bl e re uces e numnber ence conveni ent wever

accordance with acter StICS rol e unct i ons_whi ch ers are
required ?EPB%r£¥09£ﬂ€%e k# urtheimans éhﬁf%hﬁ%e%oc%%e u?f @gsélected
and determ ned. Further, mnth t he second enbodi ment descrl here is
very few FPREIAhOBELBE PYEEEMPENEREISEROLstDELIRPFEACH, © SSWB §€e with
usual opening-cl osing operation of the door. The door closed state reliably
bl ock¥) t hehiabdbegverd shekeaREEVENEHOR - arfthe (ReBiEe ME LR PESSBBE ween t he
| andi ng door and the sill, or between the doors, in accordance with the
occasi onsembsod ihant ehas ah adﬁanéageeafsbemngaaddnylpnﬁélytHmpi@yed in
infiltration of snoke can be properly bl ocked. Furthernore there is no need
to provi dexdseprgi eledatyessystem or device for the function of snoke
shi el di ng and snoke prevention. The device of the present enbodi nent has an

advant agesefoh8i Babaddibhenal |y enpl oyed in existing el evators.

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



30 Third Enbodinent FIG 38 is an overall view show ng an exanple of a | ock
assenbly enbodyi ng the present invention. FIG 39 is a view on arrow B-B
shown in FIG 38. FIG 40 is a diagram2or 5 illustrating the operation of
the present invention unit. The nunmeral 201 in the draw ngs indicates a

| andi ng door having a holl ow nenber 211 arranged therein with a nut 212.
The nuneral 220 indicates a valve which is supported by, for exanple, a

hi nge mechani sm and which is provided in 10 the | anding door 201 so as to

Sﬁegf’ﬁ‘g’szﬁ lofgkﬁ% h%?f#%%%%%?“%ﬁ@?l fﬁ% da%%@%%?f B o S g
T 21 220
The hol | WP ERRDGFAIT ot Bead @ pRefrieat 1B ahe: ke AT & burd Z%Zv% the
| andi ng door 210 to thereb¥ﬁ££event the control with a nerek;Hglece of wire

and di scotkeweot aiffer i h ndferid DRPESREEE Hiew\&o

mani pul ating a lock fitting 240. The |ever 230 has an end connected to the
20 | ock frelamipeltiprvetesen han capeer epdr hieangédtheotowxanped, dapsund a

| ower portion of the hollow nenber 211. On the other hand, the nuneral 250
i ndi cat es3En cml vigk *faee@boﬂwén@i@hespeedeﬂoornyenthnd.tﬁbeuppbnck key 250
isin the formof an L-shape, for exanple, and has an outer end bendable in

a 31 spegdhé efofi r eald .05 AL Hetbdert e aradi dmitan | énEdrgéed, an
outer end of .the unlock key is bendable in the opposite direction to the

h b bed
L-shape. ef\%ﬁe to ”Qh&l?fﬁngttﬂé Pélseiénéﬁiﬁnywnyhkhe foRr- QE%@H' e

wth ref ramﬁngs irst, an outer e unl ock key 25

s ewt%gzkew&ém BroL e SheLobkpsLobnecigh 550 0 o
through the holéom&g?nbgr %ﬁé n &SE& 3E?arm§r915hln 1cate951ngle
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 31la, 312a are respectively quided 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



10 220a. This packing 220a turns backward agai nst spring force of the
torsion spring 220b as shown in FIG 40(b) sinultaneously when an end
portion of the unlock key 250 is bent dawnward 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 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 |ever 230
in the direction of an o] sho in,Fl 39, t p d the | ock
fitting 2P IBRTED fg%ﬁfnh?t¥§k?%%KWE%ﬂe$e¥%$%£%p@%?%g Pﬁ% key hol e

202 and unl ocking the | ock, are organically |inked, Tﬁis makes %t pﬁssible
to open- QEREF the fermedgvibdra RECISTEIAR ySOWRRRELYPE LD BRBC R RPENance

wor ks can be performed readily. Incidentally, the provision of the hollow
32 nenberstXigpexsl ahe firmhgehenintimate opentpachevhbbnedsl PELSE-23heNnd
the holl ow nenber 211 prevent the control with nerely a piece of wire, to
obvi at e tawperiubigef cdoapestopgpeéhse drnediherdbors RBiOughtit inhe gphtact
arrangenment is also available 5 wherein the key hole 2 of the |anding door

i's memel wiayess£sh Wihet heivil N6 Bfcel bhébebetween abesepvdéngead portion
of the unlock key 250 is bent by its own weight. Alternately the outer end

ortion c S i 0 j t { i &en 16n @ BN
P &gt?f% h%“’\?ﬁ}@gﬂ‘% hEmbEEs OPPARd tAr i fsihdi wiet&iEn pe#Rb Ng

direction 10. On the other hand, the other end of the |ever
230 b t t] th
openi ng STHESE s VhoBBsYe S oM En Pant RAE, wEC, h8lepdkl ERONE (2

i ng- ' 15 val liably. he_infilt ' ke,
Coopi ng VSR eER nTRY GPRGSBRFf SRRGNEBCRke « EHEI SoETolr BRFRRRcRERTETCC.
unl ocki ng the | andi ng door can erforned so readilﬁﬂg%khout any problem

be
Fourth EH%@@ih%ngi?ﬁnAPﬂﬁéﬁeﬁnf%tBEngh%fpFE?eﬁFCEﬁﬁoa ®has snoke

shi el di ng nenbers 95, 96, which are respectively nounted on a bottom end
portikh oprejeebioni0 and on a top portion of a rear surface of the door
110 as shown in FIG 47. The upper

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 30ls. 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



snoke shi el di ng nmenber 96 cones into sliding contact wwth a 33 stop board
94 projecting froman upper frane 91 thereof, as shown in FIG 48, while
the door 9 is noved froma position in2he vicinity of a fully cl osed
position to a fully closed position, to block the snoke in the event of a
fire. Further 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 nmenber 96 is made from synthetic resin

0 GPEIHET | T B B BT,

menber 96 has surface subject to co g 8

sur f ace- éEQ?VY?ﬁ et 155 3Re 13 %49 AR 5 e an ?chgﬂ°50F§nﬁ}°S§?C £O¢ hereby
suppressi ng wear of the snoke shiel ding nenber 96 due to friction with 15
t he stop ¥Rk @ 9IAP ahZ$oi se occurrence. The bottom snoke shi el di ng menber
95 is made fromsynthetic resin and is fornmed in section such that a
portion in sliTmngIGon2éctthet hunbrats| B193 3pBedddidatmnanadkas shown in
FIG 51. The snoke shielding nenber 95 has a surface 20 subject to coating
95a by sWHPerd Btd | wehilyel SPevh NngolmpLds PRt a padr, obfr prbjeetpohgner, etc.,
t hereby suppressing wear of the snoke shielding nmenber 95 due to friction

\(f)v; t '[]hte hg nﬁ%é%%%u?%@ﬁéeaﬂ%éﬁnéﬁd VﬁéfOéﬁaﬁswpdsnaf m&gef sgerireat ment
g nenbers 96, 95 can

retardant 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



be adopted besides this nmethod as |ong as the nethods are excellent in
slipperiness and wear-resistance. Furthernore, whereas the snoke shiel ding
menbers 96, 95 are each surfacetreated,23only one of the nenbers can be
surface-treated. 5 A header 3 is nounted on an upper position of an opening
| eading froma landing hall to a hoistway as seen in FIG 41. The header 3
is provided with a rail 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
pull eys 6,.7 arranged on opposite epds thereof. Wre 5 is,woun [ d the
pul | eys g¥ith %p‘gb’g??iél%%dggo?mﬂﬁ?egg?@‘cgﬂheecst"éod(? f@n%f%*n%a'ﬂ%@(gyéiog. A
grip 8 is_secured to an internedi ate position of wwre 5 extending hetween
the pul | e¥%7 6,318 agr Bej fopmed genhbetebbeoPthET oBREF RANGePa1H9%IThis 15
causes the two hangers 109, 109 to nove in opposite directions to each

ot her. Therejechivneyare, bentrelsahpbyt éowanddy.i nclined posture as shown
in FIG 42, whereby space is effectively used. 20 Wth reference to FIG

41, the other banpe&. 199, atheemamerahsd3i3,pBai dediwate,afback assenbly 10
for locking the door at a fully closed position. A spring 11 extends

bet vegn tdgamsngsrndPPornsmbke HRadeaidg mémbees’ whichanger 814PIngl@9 are
al ways bi ased by the spring 11 in a 35 door-closing direction.

Fur ther Mg, 4 Oéﬁeﬁ%hgegéf éegtiénceypkﬁe 880208y G320 hAR WAGEAASI ng
0 ng the

door-closing torce e present 1 nvention. Wth the device 20 for

R G e S R R S R S M T P

i nt er medi ever I's y “suppor racket 24
on the hapger_ 109, A sprin 518 cannected to a b e of _the lever 23.
The | evert®3'TG- 2tay %oﬁj?ﬁeg]r%’b%m%eﬁ ﬁi’ s%ﬁ 25 CA rol | er
22 is rotatably 10 supported on an outer end of the |lever 23, The biasing
force of ¥WEARYed nFLoBIRGLEAS FRebfoPPELT29NPH: BtcBnhagheni LRVERed8am 21.
As descri bed above, while one of the pair of hangers 109, 109 is provided
wi th ¥he kleingeckos¢otoi acdeasi ayoaedr pesities nglherEedredie dereekatinger

109 is provided with the |ock assenbly 10. Therefore, even though the wire
5 is cut 22 andttieeoswokeeshiedfiifigrmember. 321herdoerrangpdr tiedaby t he one

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 to be in contact with the flat board 327. A
rubber door stopper 32% 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



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 manual | y24opened owi hg to the operation of
the | ock assenbly 10. Thus the doors are held cl osed, hence safe. The
device 20 for increasing door-closing force can be provided with an

adj usti ng nmechani sm for adjusting the 36 magni tude of door-closing force
i ncreasing and a position of the door at which the door-closing force

starts to_incre . For exanpl e, ,usab as_the adjustin chani I g_one

f or shift?n%aﬂegﬁgﬁaP?éwﬁ?nEB#?ZS%?EI%glaaBésgP?okEB%lgg}g?FggeS§§Ep%grting
mechani sm conprising. the roller 22 and the |l ever 23 and ot her one for
adjustinga?h%P%ﬂﬁﬂnglﬁ?th?Piéﬁ SRPBRNAR| BACof 3Bhe %&ﬁi?lrhﬁf 5 makes it
possible to adjust readily the door-closing force on the site. Wth

ref er encesteppe 323, coviersatbd oypchAda Houbherebydsinee prApsrivethie
positions of the hangers 109, 109 and the roller 22 in the door
fully-opegap 303se, Uded eas ndie atwsbdry dudr dstoppar 2329 the phsi samas of the
hangers 109, 109 and the roller 22 in the door fully-closed state. During

the transhémperf oM hbeadopemént i¥yneaepabBbetatiootostbppdesr 313,f slllay- cl osed
state, the roller 22 is first guided by a horizontal plane of the cam 21.

At this t} o£&§n§p£6n9h25e§§ﬁ§ié,OBu£hehEOkhSBQEZdao&eaﬁbbgerf@Q@ecan
per pendi cular to the horizontal camwhile a horizontal conponent does not

occUr,  pe 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. In 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




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 transiti obprogresses 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 perpendicul ar 37
to the inclined cam surface. The reaction force has a horizontal conponent,
whi ch bi ases the hanger 109 into the closing direction. Consequently the

door-closing_ force by the .bias of.the spring 1 n - ¢l 0§ force
by the & HOFHORERr  SRiAIARS A o aes A A0 A T8, R 557 1o

i ncrease the door-closing force. VWtH the door unit described,, while the
door 1s MYSCHR GRS RELBEE LBnAPROFARRGR AL OBFABRERFal | JHEHBSHROTS
position to the fully closed position, the upper snoke 10 shi el ding nmenber
96 startsthe Hbatnbeasdsddsy, cdadasrewneh ipmitedpypBanated par th€ul arly
right before the door fully closed state, to exert a resistance force on

t he novenposibionhas ddescribedven, theeedbodimen®.f or i ncreasing
door-closing force increases the door-closing force such that the 15

magni tgude of tihg gdoal-ghpsthe hamegadxgeaedintieatesi ahaleshlapede, wher eby
the door is conpletely closed. Furthernore, even though the great

resi stancgriOk&e pPotX8elicdnr hahbubeLoERrkABedBEr af Blilk- pbetednsbd enen the
case where an outdoor elevator is greatly influenced by wind in
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 portion of the smoke
shielding member 341. When the door 312 is being closed, the

smoke shielding member 341 is pressed into contact with one



20 opening-cl osing door or in other various cases, increasing the
door-closing force by the device 20 for increasing door closing force

cl oses the door conpletely. FIGS. 43 ar®$ 44 show a door unit with a single
open structure and which conprises two doors to be opened from one 38
side into a single direction. Because the structure offers a relatively
enough space, a part of a device 20 for increasing door-closing force' is
di sposed on a hanger 109' conprising the |lock assenbly 10 and having a

hi gh- h ther ef hat, LS. upi i i ded

the nonadtuaraycof o e BEWREE Ml iane Sebl Lhie EaM Ehan' 32PHRE Tever 2
d the bracket 24' and the oth d of the | 23! is bj by ,t h

pri ng. 2T PR HELAGRT TSt £42 BRflorne Sno € b R1gt i eREEL Yo e

with the inclined camsurface of the cam21' during the transition_from

ri ght bef@tesemea ggrP 3UTF yameRgcbhet deert 312nethovertiirglcFualg 3Pdte, to
i ncrease the door-closing force by a horizontal conponent exerted on the
rol | er 22and ashé nuper cEsamei 381t he af orenenti oned device. 15 Furthernore,
FI GS. 45 and 46 show anot her exanple of a roller supporting device with the
devi cg for incaeasragngbpcvhennghéolandiiyt Hobhs BxappBé2shaen in FIG 45,
used as a nenber for biasing the roller 32 is a torsion spring 31. A

T- shaped &ey$&d 33a hgoh NBethiEeh Ot her veéRL PEQYI dedmen3obsangethe aodri 811
rotatably biased clockwi se by the torsion spring 31. The roller 32 is

pressed | 14 oc£O0LAChy WAD LEELERMEAr (Sloppk? 3¢8) CYReSPABBoradbBy. On the

ot her han xanpl e shown I n the lever is omtted, and the

i ows ¢ revoRBOh S FRoYER HiE' BibRe 4488 R RaPYeR 320, ADREPORPbuglH °

pri aving a snm sprrng co ant.
descri bed above, with the door unjt o he pr nt _enbodi t, si npl e
struct ur e*h& %ﬂ%ﬁd3i% R ERAVERTFORAL ETER tgazngbgg?ﬁgggggrtggn gg
reliably closed to a fully closed position despite the_provisiop of the
srokelGshi BAR kgt nethaAnd nt hRSBake cRbi FAANEAL BETESRAPEfons SRBURE HREdoor

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 smoke 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




unit. 40 CLAIMS 1. In an elevator conprising an entrance frame provided
on an entrance leading froma landing hall to a hoistway, 5 having an upper
frame and a vertical franme, and | andi ng7doors arranged with a gap between
the entrance frame and the | anding doors, to be guided by a sill for

openi ng-cl osi ng an opening of the entrance frane, a door unit of the

el evator being characterized in that the door unit of the elevator 10

i ncl udes snoke shi el ding nenbers, for preventing the infiltration of snoke,

on at 'egu}Eppcgr a Ao g?écg;ge@%%gnmgﬂ%%%xggiﬁ@déﬂ9¥gogﬁ§efa;@n§ gpghet Qpposed

to the t 1 on on at |east one of a side portion

of the | andj door.s. and menber opposed to the side portion of the 15
Ianding(ﬁﬁﬂi&J%ﬁﬁﬁ?}ﬁékeﬁéast one of a bottom portion of the |anding doors

and a nenber opposed to the bottom portign of the_ |anding doors. 2. A door
uni t accor di ngt2® Baberialsnanrdi ahekRes spbkEPenFBPERNg ﬁﬁgﬂépgoﬂeW EL8i de
portion is arranged so as to be 20 in contact with the snoke shi el di ng
menber omlhe Pt orheosmeke anieldbngrmepbersoh2ls. 3A2dodRduhhe gBEEEdi ng
to claim1 wherein the snoke shielding nenber on the side portion is
arranged siniekding eeniveron?BE; M1 hshbeldnb&edeherhilnad mpnbecovdanhe top
portion 41 at an upper position. 4. A door unit according to claim?2

wher ei n tReLIs NBe B&d pbélt Dge NBODEE , OPuhBEiShsdeanar thanaandriibeiesokeas
shi el di ng nenber on the bottom portion are arranged on the sanme 5 vertica

plane. 5.¢d GO siitkd %f@i&mg hémBLRs N3 f5Wngh €1 Nat BerEweesBekenshi el ding
nmenbers are connected to each 0ther on respective ends thereof. 6. A door

uni t accu g4 0s £ al ) 3 WOGRELD1E Mo SO0KS . 100SBhek ObRGy TERBCEmBReL e Si de

portion e sno I elT'di ng ne ron e top portironh are arranged on
the sane vort] cal PLa0gs rfande U9R0a R bePEGPES 1at Gnghal hg wherein 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 subject 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




snmoke shi el ding nmenbers are connected to each other on 15 respective ends
thereof. 8. A door unit according to claim1l wherein the snoke shiel ding
menber is defornmed in accordance with t28nperature or pressure difference of
the environnment. 9. A door unit according to claim1l wherein the snoke 20
shi el ding nmenber is nounted thereon with a nenber to be noved in accordance
with pressure difference. 10. A door unit according to claim1 wherein the
snoke shi el ding nmenber is hollow. 11. A door unit according to claiml

wherein the smoke . . 42 shiel ding menber is fitied.in [

br acket p+%v$%ﬁif?ﬁ#?rﬁpl A nﬁgﬁ%ogge15@05?d%%}eﬁﬂ%ﬁgagggféfﬁén?% %Pgin111
wherein the, bracket is adjustably provided thereon. 5 %E. door unit
accor di ng® +H 03| PRULQFBART R ¢ TS ARFS M 1 ditly ALY 1P bot t om
portion or on the top portion includes a pair of projections spreading
toward arpoessed eagalnst by dobe dpdr ateppindgbeardsadabi dREretneplé snoke
shi el ding nenber on the bottom portion is provided on a 10 portion besides
a porti omof ccldsed dogus de Thice stsatad tamheacs Wibth Addootiem; tsactatdi ng to
claiml1l wherein the snoke shielding nenber on the top portion is provided
on a porténd Sfbieeeshiébd éngiflempersi 991, 1822 Aadeotoubet sabgecdi g &o claim

1 wherein the
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



15 landi ng doors are central open doors, and the opposed snoke shiel di ng
menbers provided on the opposed | andi ng doors are in contact with each

ot her without a gap therebetween. 17. AS3door unit according to claim 16
wherein a projection forned on one of the opposed snoke shiel ding 20
menbers is fitted into a recess forned on the other. 18. In an el evator
conprising an entrance frane provided on an entrance |eading froma | andi ng
hall to a hoi stway, having an upper frame and a vertical frame, and | anding
doors arranged. wi th. ap: b e.enfrapcg_fr 3+papad | andi ng
doors, to gﬁ?%e%liégaggi ¥?§$°%%eﬁ$n%%r§s?%g gﬁe%%%ﬁiﬁgao?h?ES entrance
frame and havj a hi ghspeed dopr and a | oy speed_doot dogr, unit of the
el evat or &t g%%f%%?ﬁb Qﬁﬂc?nl?h%?ttﬂ%maﬁ%FgﬁﬁiFegPl¥ﬁ§’e?89ator 5

i ncl udes snoke shi el ding nenbers, for preventing_the infiltration of snoke,
on at | edshermtorg the JRepeR¥ s oRrof NPheNAFERS3pLY 4BoFOBRUSERe | ow speed
door and a nenber opposed to the top portion of the high-speed door and the
| ow speedimibbmatencentietsvivhecathaother. porti on of the 10 hi gh-speed door
and the | ow speed door and a nmenber opposed to the side portion of the

hi gh- $peed doori@nd3 ¥ hehbwe sheedasdeowheaadnonhet membersoierotise bett om
portion of the highspeed door and the | ow speed door and a nenber opposed

to the bothonmekti onieiding hesbespesdldposzandatbethevsafeelefibers 15 19.
A door unit according to claim 18 wherein the | owspeed door has one side

portion afd acgile foAN00PRS  { e NAORACEH1 89Ang iLiBePR! B19Y. BYgLhi nner

than the ot her side portion. oor unit according to claim 18 wherein

a cutout 20 is provided ip. t porti h p apnd the
ke shi TTeF RPHELBEroTEr e BREN"ShcbiPashs b EeieRnERe, HaRkerCRE "
21. A door unit according to.claim18 wherein a flat. board to be in contact
with t he Rtk SAFRFRI Y VeRbeRtt s HOWweV el o A AP T 13RC%i YhtRpeed door, on
| ow- speed door or on upper frame. 22. A door_ unjt accordin% to claim18
wher €ith t FRaERPKRr it £F 8 nEehefpefUBRtinBS sVReChotRPoMeRREIENB  Enk e

shielding 5 nenber on the top portion are arranged on the sane verti cal
required to be provided with, materials and shapes can be

suitably selected and determined.
Further, with the second embodiment described, there is

very few likelihood of interferences such as vibration or

15 noise with usual opening-closing operation of the door. The
door clesed 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.



pl ane. 23. A door unit according to claim 18 wherein the snoke shiel ding
menber is deforned in accordance with tenperature or pressure difference of
the environnment. 10 24. A door unit ac@¥rding to claim 18 wherein the snoke
shi el ding nmenber is nounted thereon with a nenber to be noved in accordance
Wi th pressure difference. 25. A door unit according to claim 18 wherein the
snoke shi el ding nenber is hollow. 15 26. A door unit according to claim 18
wherein the snoke shielding nenber is fitted into a recess of a bracket

provi ded i}geEl gin goor. 27. A door unit according to claim26 wherein
t he brac@§£—+s—ég§£s%%§¥y provi ded thereon. 20 28. A door unit according to
claim 18 wherejn thg spoke shieldg g nenbeﬁ on_t he bottonh or%ion Qr,,.on t he
top portion intt@dedBalpafit BYEHR ?eg%?ﬂng QBB dPRgSEBMRIG 8F Buld8FXend.

29. A door unit according to claim 18 wherein the snoke shielding penber on
t he bott od gkl Hremkogdy 599 delie oprgsenisippeRtdanpedi Hes 2 pbt t2 oAl®® whi ch
a guide shoe is attached. 30. In a landing door for an elevator conprising
a lock fieniagrew BeBushoekeinbpIGheddanibifatddninfa diageantfpough a hol e
provi ded on the | anding door, a |lock assenbly of the 5 | andi ng door for the
el evatsor DEIwgtcored Bgt €hé zegerat ibat of hehéopkeaenenbhyenndbndania.val ve
havi ng a packing for opening
The numeral 201 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 closed 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




closing the hole in the rear of the hole. 31. A lock assenbly according to
claim30 which conprises, in the rear of the hole, a valve having a holl ow
10 nenber and for opening-closing an opdni ng of the holl ow nenber. 32. A

| ock assenbly according to claim30 or 31 wherein the valve is novably
supported by a hinge nechanism 33. A lock assenbly according to claim 32
wherein the 15 hinge nechanismis provided with a coil spring. 34. A |lock
assenbly according to any one of clainms 30 to 33 wherein the valve is

opened or_cl osed by.an un| ock . 0 B ording to claim
34 v\,hereisrp%érjll eht p%:% ?o%l%g'thagcfrﬁ%?cqféeoyﬁégegﬁ%d%nm%rd by its own 20
weight. 36.. A lock assenbly according 'to claim34 wherein a d of the

| ever is éﬁ%%ﬁﬁﬁﬁF ouHy %%t%ﬁeﬂ?&gogftPﬂeu9£?9€,k%% bﬁtg?ngﬁgfgflPhe

unl ock key is bendable in a predeterm ned direction, and the outer end can
be engagdii®rorpeeipgdtrecytrn i@ BhechushbaPehe | ever. 37. A | ock assenbly
according to any one of clains 34 to 36 wherein the unlock key is in the
formof an L-sfepe, 88.unlockingnpperanpeonsphigtidsr assembdpewidd- beosi ng an
5 opening | eading froman landing hall of the elevator to a hoistway, the

door uni tdedct hved ! el or e ber eéngcs hes ather dzadingst hatindie, dooroutsexoupl ed
to a device for increasing doorclosing force for pressing the door into a

door fullgneloseghdoshibon Nbgmthe; doohsested08Rtot @ kB¢ HbTRNRLY of the
door 10 fully-cl osed position.
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 hollow 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 40(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



39. A door unit according to claim 38 wherein a header nounted on an upper
position of the opening has a rail horizontally provided thereon, the rai
has a hanger novably provided thereal oril§, 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
cl osed position. 40. A door unit according to claim39 wherein the biasing
device is a spring nounted on the header. 20 41. A door unit according to

any one of_cl aj 8 40 wherein_the, deyice.f Lpc i r i ng
force co&%%ﬁ%%gnglia%ﬁ%rBg?dggroﬂg?ﬁggﬁegéggflggé8ﬁpeggg§8§ﬁdg§80%8%%2
hanger an bi asj ng deyjce for pressing the rol]er against t cam .t he
can1conprgégsa%ghB?ngﬂig Wc%ﬁmggngii 8rﬁ7eaﬁdthﬁ Fﬁg?Fﬂidw&gﬁ1§8FP&¥e

sl opi ngly extending continuously to the horizontal cam surface, the roller

i s pressed Pheeecohtwutrewi ta eh¥viahe| tARBCEARTsEPraePeBinghEheakradindy t he
transition fromthe vicinity of the door-fully closed 5 position to the
door - f ul | goet®s2H0 poksuti bhet otheneanrangehenteipr adspngvahdabider into the
fully closed position. 42. A door unit according to any one of clains 38 to
41 whey eiwhébheinobhié kegl hdtea2pbsr shet Yanfifgodsokoisonenelly tbeempeni ng
fromthe center into opposite directions. 10 43. A door unit according to

any one ofichatns ¥B1te 43iowherein the doors open the opening fromone side
into one

In this case, the outer end portion of 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 valve 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



direction. 44. A door unit according to any one of clains 38 to 42 wherein
one door of the two doors constituting the doors has 15 coupled thereto a
| ock assenbly for |ocking the door at &3 ully-closed position while the

ot her door has the device for increasing door-closing force coupl ed
thereto. 45. A door unit according to any one of clains 38 to 44 wherein a
snoke shi el ding nechanismis provi ded between the 20 door and a peri pheral
edge whi ch defines t he opening for closing a gap betmeen t he door and the

perlpheral % Ls clLosed_at the d or-f éh Iose% pgsi tion.
46. A doo? 0%’6‘50? R§°P8°E%aﬁ £8‘“mﬂ8rBPRth L3l5K SF& g %%chanism
conprises a snnke shi el ding nenb nmounted on the door, and a guide

menber no¥REEY LR FRE- pd; pWBide EB@edaﬂH 9015em9V?3 BYOmha’ Bﬁﬁ&@lg i el di ng

menber, and the snoke shiel ding nmenber has a body made fromelastic

mat eri al wndthevvhginityrefice Sublecelesedoneballpp $ar pafulldy closed
activity-nodi fying treatnent.

/ NO&/ NVEzpdBAE1idK), | LOIMEE6 &K NORe/ difia k&l&ANOERENEZ £ Co £NVCEAKC] / FMBEZN S &/ NO&
z/ NOCz/ NOCz/ NO&z/ NCz/ NVBz/ NOC/ NOCz/ N&z/ NM& NO/ NOCz/ NO&z/ NO&z/ Nj &z/ NO&z/ NOCz

/' NOCz/sNOSgh&M &z 2aéké Ns 4. 61 BiCr g Naémble &2 Hb0&e/ BOEEbDEY/ NibB&a/ Wnjt&<&( 8n3c

; t VMC#zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]caU

| cal cal cayrabeal 621 s gatl 58] sahnaknakaar#e. Oso, BIoSklng 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. 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 noise 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 95 due to friction with
the s1il1l1 93 and noise occurrence. Various methods of

surface-treatment of the smoke shielding members 96, 95 can
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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. Therefore, 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
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,,»bC 23 and another one for adjusting 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
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to increase the door-closing force.

With the door unit described, while the door is moved
from the position in the vicinity 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 board 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
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3, the roller 22’ is mounted 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.
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-closing
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 is omitted, and the roller 32’ is biased vertically
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5 unit whereby the door can be reliably closed to a fully
closed position despite the provision of the smoke shielding
mechanism and the environmental conditions around the door

unit.
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5 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 elevator
10  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
15 landing doors, 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.
2. A door unit according to claim 1 wherein the smoke
shielding member on the side portion is arranged so as to be
20 in contact with the smoke shielding member on the bottom
portion at a lower position.
3. A door unit according to claim 1 wherein the smoke

shielding member on the side portion is arranged so as to be

in contact with the smoke shielding member on the top portion
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shielding member on the side portion and the smoke shielding

member on the bottom portion are arranged on the same
5 wvertical plane.

5. A door unit according to claim 4 wherein the two
smoke shielding members are connected to each other on
respective ends thereof.

6. A door unit according to claim 3 wherein the smoke

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

7. A door unit according to claim 6 wherein the two
smoke shielding members are connected to each other on

15 respective ends thereof.

8. A door unit according to claim 1 wherein the smoke
shielding member is deformed in accordance with temperature
or pressure difference of the environment.

9. A door unit according to claim 1 wherein the smoke

20 shielding member is mounted thereon with a member to be moved
in accordance with pressure difference.

10. A door unit according to claim 1 wherein the smoke
shielding member is hollow.

11. A door unit according to claim 1 wherein the smoke
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5 13. A door unit according to claim 1 wherein the smoke
shielding member on the bottom portion or on the top portion
includes a pair of projections spreading toward an outer end.

14. A door unit according to claim 1 wherein the smoke
shielding member on the bottom portion is provided on a

10 portion besides a portion to which a guide shoe is attached.

15. A door unit according to claim 1 wherein the smoke
shielding member on the top portion is provided on a portion
adjacent to a side portion.

16. A door unit according to c¢laim 1 wherein the

15 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.

17. A door unit according to claim 16 wherein a
projection formed on one of the opposed smoke shielding

20 members is fitted into a recess formed on the other.

18. 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 doors arranged with a gap between the entrance frame
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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.
15 19. A door unit according to claim 18 wherein the low-
speed door has one side portion adjacent to an opposite high-
speed door, which portion is thinner than the other side
portion.
20. A door unit according to claim 18 wherein a cutout
20 is provided in the top portion of the low-speed door, and the
smoke shielding member for the high-speed door is arranged in
the cutout.
21. A door unit according to claim 18 wherein a flat

board to be in contact with the smoke shielding member is
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shielding member on the side portion and the smoke shielding

5 member on the top portion are arranged on the same vertical
plane.

23. A door unit according to claim 18 wherein the smoke
shielding member is deformed in accordance with temperature
or pressure difference of the environment.

10 24. A door unit according to claim 18 wherein the smoke
shielding member is mounted thereon with a member to be moved -
in accordance with pressure difference.

25. A door unit according to claim 18 wherein the smoke
shielding member is hollow.

15 26. A door unit according to claim 18 wherein the smoke
shielding member is fitted into a recess of a bracket
provided on the landing door.

27. A door unit according to claim 26 wherein the
bracket is adjustably provided thereon.

20 28. A door unit according to claim 18 wherein the smoke
shielding member on the bottom portion or on the top portion
includes a pair of projections spreading toward an outer end.

29. A door unit according to claim 18 wherein the smoke

shielding member on the bottom portion is provided on a
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a hole provided on the landing door, a lock assembly of the
5 landing door for the elevator being characterized in that the
lock assembly includes a valve having a packing for opening-
closing the hole in the rear of the hole.
31. A lock assembly according to claim 30 which
comprises, in the rear of the hole, a valve having a hollow
10 member and for opening-closing an opening cof the hollow
member.
32. A lock assembly according to claim 30 or 31 wherein
the valve is movably supported by a hinge mechanism.
33. A lock assembly according to claim 32 wherein the
15 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 portion of the unlock key is bent downward by its own
20 weight.
36. A lock assembly according to claim 34 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 predetermined

direction, and the outer end can be engaged or disengaged
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5 opening leading from an landing hall of the elevator to a
hoistway, the door unit of the elevator being characterized
in that the door is coupled to a device for increasing door-
closing force for pressing the 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
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 device for increasing door-closing force
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
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and an inclined 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
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.

43. A door unit according to any one of claims 38 to 41
wherein the doors open the opening from one side into 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
coupled thereto a lock assembly for locking the door at a
fully-closed position while the other door has the device for
increasing door-closing force coupled thereto.

45. A door unit according to any one of claims 38 to 44
wherein a smoke shielding mechanism is provided between the
door and a peripheral edge which defines the opening for
closing a gap between the door and the peripheral edge when
the door is c¢losed at the door-fully closed position.

46. A door unit according to claim 45 wherein the smoke

shielding mechanism comprises a smoke shielding member
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mounted on the door, and a guide member mounted on the
peripheral edge and to be slid by the smoke shielding member,
and the smoke shielding member has a body made from elastic
material and having a surface subject to coating by surface-

activity-modifying treatment.



