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TRANSPORT FACILITY BACKGROUND OF THE INVENTION FIELD OF
THE INVENTION [00Qii The present invention is directed to a
transport facility having a vertically movable body that is movable vertically
to transport articles, and a tubular body provided to a plurality of floors, or
more specifically to a transport facility in which the tubular body has a
vertical travel path within 1 the tubular body along which the vertically

movable body- travels betweeR themhsatity OHipgisyand access
openings are provided at least on two floors and are used when articles

are taken. in and out of the tubular body. DESCRIPTION OF THE
BREGROEDIARF [0UO2 1 INeENS /P8 of transport facilities are used to

FHenspeit attigte STReRg toumber of different floors. For example, a
[Ott@ port facility is configured to transfer articles to a vertically movable

through an access opening' provided on the floor from which the

articlédareptrassporiects idicause tHerepgetically motablerbody Gandiing Aaving a
vatlielante he mevedyasicaly. angd0dhrrealteriaansienilig aricle fRles, and a
1:ua[\)r{lcither transporting, d vice ort an ¢ erat rﬂlrough an. access opeping,

Dl B S B REBIE which L EHITE i hahebned ITRHE 1 BReGarELY to a
trfeayrddscibid in JFhkd. 7he76887]thd plvigheral welltétthenubelarath within
thoghbigIformegywill adfiteiwell materat R tRahibedplulas 8o hadyImayiieéen the
LI e AT
are used when articles are taken in and out of the tubular body.
DESCRIPTION OF THE RELATED ART
[0002]

This type of transport facilities are used to transport articles among a
number of different floors. For example, a transport facility is configured to
transfer articles to a vertically movable body through an access opening
provided on the floor from which the articles are transported, to cause the
vertically movable body carrying an article to be moved vertically, and
thereafter to transfer the article to another transporting device or to an
operator through an access opening provided on the floor to which the article
1s transported.

In the transport facility described in JP No. 7-176587, the peripheral
wall of the tubular body is formed with a fire wall material so that the tubular
body may not be damaged by fire. By forming the peripheral wall of the
tubular body with a fire wall material, flames and smokes are kept from
entering the tubular body from any part of the tubular body damaged by fire.
The fire door which can be opened and closed and which covers the access
opening is provided in each of the access opening for taking articles in and out
of the tubular body. When a fire breaks out, flames and smokes are kept from
entering the tubular body through the access opening by covering the access
opening by the fire door. As such, in the transport facility described in JP No.
7-176587, an attempt 1s made to prevent spreading of the fire to a different
floor by preventing the flames from entering the tubular body and to
suppress the spread of the fire by preventing the tubular body from acting as a
chimney (chimney effect) by preventing the smokes from entering the tubular



10

15

20

25

30

35

entering the tubular body from any part of the tubular body damaged by
fire. The fire door which can be opened and closed and which covers the
access opening is provided in each of the access opening for taking
articles in and out 30 of the tubular body. When a fire breaks out, flames
and. smokes are kept from entering the tubular body through, the access
opening by covering the access opening by the fire door. As such, in. the
ransport facility described in JP No. 7-176587, an attempt is made to
b gvent spreading of th.e fire to a different floor by preventing; the flames
(0o entering the tubular body and to 35 suppress the spread of the fire by
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numt%%ra af fl %{%eneselg %ﬁo be forr(gr‘}ci.\(;iiI as f{%ea\rflvalllre refore the str%ctur%m heral
p fesS the Sprea o??rg suc rovi éﬁng many’flre gioors or & perp
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The present invention was made in light of the current status of the
art described above and its object is to provide a transport facility which can
offer a lower-cost alternative for a structure for suppressing spreading of a
fire.

SUMMARY OF THE INVENTION
[0005]

To achieve this object, a transport facility in accordance with the
invention comprises a vertically movable body that is movable vertically to
transport articles; a tubular body provided to a plurality of floors, wherein the
tubular body has a vertical travel path within the tubular body along which
the vertically movable body travels between the plurality of floors, and access
openings that are provided at least on two floors and are used when articles
are taken in and out of the tubular body. The invention i1s characterized in
that a fire door, that can be opened and closed and that i1s extendable across
the vertical travel path to block an inside of the tubular body, is provided
between two adjacent floors. In the present specification, blocking an inside of
the tubular body does not mean to block flow of air completely, but instead
means to restrict the flow of air to the extent that flames or smokes are
prevented from entering other floors as described below.

[0006]

That is, with the fire door open, the vertically movable body can be
vertically moved along the vertical transport path to transport articles among
or between a plurality of floors. With the fire door closed, spreading of fire to
other floors can be prevented by preventing fires and smokes from entering
other floors.

That is, with the fire door closed, even if fires and smokes enter the

tubular body from article access openings, spreading of the fire to other floors
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10The present invention was made in light of the current status of the art
described above and its object is to provide a transport facility which can
offer a lower-cost alternative for a structure for suppressing spreading of a
fire, SUMKARY OF THE INVENTION 15[00051 To achieve this
object, a transport facility in accordance with the invention comprises a
vertically movable body that is movable vertically to transport articles; a

o, TR e Dy R rebion TP izo door
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and firfébandssmakesvanter tie subiifarody:from thdadmaged Ipoxtlony close off

th8PIRaMipgofiihe Em%aqaqﬂb%fgp%&{igeth?om QY RITEEthy the JRUWAK guiding
body can likely be prevented by the Ilre door pgf)]w ed between adjacent
vefibigid. Mg e Fhy ioff EHRPIEVIIE S st facHity . PMfichlgment for

suspraotlinegtd lsuppressaspreadinapbf firedyisiiess costly hecelse spreadingar body,

it 8f fhadine Lo 0thes Hloass ardk theChimipeY e Faet i the FuRar hedyahg up its
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arranged in a horizontal direction. Therefore, a transport facility with a fire

door that can facilitate a proper blocking of the inside of the tubular body.

[0009]

Another characterizing feature of a transport facility in accordance
with the present invention is that the transport facility further includes a
guide rail provided within the tubular body and extending along the vertical
travel path for guiding vertical movements of the vertically movable body,
wherein the plurality of door bodies are located so as to surround a periphery
of the guide rail when the fire door is closed.

[0010]

That 1s, the fire door is configured to block the entire inside area of the
tubular body with the plurality of the door bodies surrounding the guide rail
when the fire door is closed in the tubular body. Thus, a transport facility can
be provided where the entire tubular body can be properly blocked by the fire

door with a simple structure.
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Another characterizing feature of a transport facility in accordance with the
present invention is that the fire door is formed with a plurality of door
bodies arranged in a horizontal direction. 15[0008] That is, even where
it is difficult for a single door to block or close off the inside of the tubular
body because, for example, a guide rail for guiding vertical movements of
the vertically movable body and a wire element for suspending the
vertically movable body are provided within the tubular body, 20 it is
[%) ible to properly block the inside of the tubular body by dividing up its
inside Wtd sepahate dresschnd HlogKirg thremfwithrapiuralityasfidtoin accordance

whadies rangediina harzontal dir %ﬁtéoﬁ‘a}_l B%ftofﬁcﬁﬁ pSPAttfagiivides a wire

W|th aflre door that Can facilitate oft nside of the
DGR Do ooBone 2 ARG R atD 5‘ f&?é‘@fv e iTtical travel
pdabtllt’ghm aocordamee withthe present mvérpmrtn@rth@@mm@taudsrgorttfmmrtlcally

mihae inghdadesa guidr Fail RrRVidedswitin }hsdb!bwabbasﬁly@l@@} the other end
tendin alon (%t/ eve tli]jal travel;i) hfar |d|n tlcngovemegltshc% -
PR ARG AR BB LT the bTENE B (oo AN g Eht: o &
radcﬁwogsu@@a) wsertoul dragyeripeiery @tﬁdfhhevgm@l@alésn whartte firedy and the
baqg%és wlosed; [001QLide Thatjsothadiedentisteenfighigd tdblogckthe location
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lotﬁﬁbée] pmh dghéedwire etemrient havingraneend partior conabgteddodhée body, the
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portion connected to a balance weight: to suspend the balance
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in.which the vertically le body is 15 located, fbr guiding yert]
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o R T S A TR TS 00 P
body-side sub- door for blocking the engaging groove for the vertically movable
body of the guide rail of the guide rail in the area to be blocked by the fire
door, and a weight-side sub-door for blocking the engaging groove for the
weight of the guide rail in the area to be blocked by the fire door.

[0012]

That is, the fire door is configured to block the entire tubular body by
virtue of the fact that the portion, on a side in which the vertically movable
body is located with respect to the guide rail, is blocked by the main door body,
the engaging groove for the vertically movable body in the guide rail is blocked

by the vertically-movable-body-side sub-door, and the engaging groove for the
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20 which the balance weight is located for guiding vertical movements of
the balance weight, the engaging groove Thr the balance weight being
broader in a back portion than in an opening portion communicated to
outside in a sectional view taken at the horizontal plane; and wherein the
fire door has a main door body for blocking a portion, of the area to be
blocked by the fire 25 door, that is located on a side in which the vertically

wEl%Yﬁ%ﬁl%ﬂ)éé@ '8%&?%%%%{%%&86%%@ é&&ﬁ“ide rail Mgg?eth%pwﬁl&{lly, the

ody, a vertically-mova ly-Si oor for blockinqﬂ% engaging
CRFBESRI IR Geltit AP BV HER BotPBRINE Juitke Aifof ifecg\rag I Froove for
thberaredhtodie hlothkddbydtedireedbovadind aweibhtisidesidaddorforhe opening
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fothéheertioghyatipvahblediddybisdpcatet thithgespectto the guidehaihis blocked by
tHogked Qg&g%%ﬂﬂﬁ_@& l?ﬂg_lé’kéﬁﬁﬁlib@?%@%gi‘ﬂ %@_Q:\(iﬁ)fﬂ%ihﬁ%\)(lﬁf tigalke side in
ovabJe body in the guide rai ocked by the vertjcally movable . :

B Do SRR AN Bt SV PG, WBRTI Biobeegite Tail
Hehveeweightside diliis-deoravioreespecificallyy thecangabimcpgtenverfer theture, the
erverticallyaneyable bady andthe epaagind.goevesforthe weightareotyoove for
thformed flqcbe br%ader ina H)acbklgqgtlﬁn than the openiny portion le struct b

go?’n‘.’reﬁgnica% wffhportﬁ) fde’in’a Cross s‘f‘élc_ioﬁaiﬁvi wtakef ata b SHHe ure_ Y
blpefizsntdiprings Tiherefor dtferdiffic vt toierlE metrablarbodiicradHdie engaging
g@?ﬁl’%ﬁ%ﬂﬂ@ewh @i’gﬁﬁ@éﬁlﬁ\é&b dbl@f Q@?]}{bfliﬁgﬂbk '&hﬁf@%f%dﬂr?ﬂ@h@ib @,lt, aeransport

e e main. door body, which,blocks the portion in the tubula

B 0 e Lol e VLIS EON et ity e properly

blpsksdchoare g diaer bt virveverinsthe Stiieture of the present
[0o6hatacterizing feature, the 10 engaging groove for the vertically movable

body a0 he.endpaing groake TG LBhr o b AREHY BIRSkEd Wi dance

a fire with a simple structure by Hocking the engaging groove for'the .
w0 B BRI b B héRB e Y HGUVE TP YRB idigRY supratbiyloor is
lotytedrespectsekoorbody. dfhtise etrgagpegt facitite chr kb providedilly movable
bowdichihe entire,lubylar bodygan.be Prope:Rlogked:py afitg dR0Tyertically or
ap%??\él)g %Ec'elzrﬂp lveeﬁ:rilégﬁlyreélii(()e%]fggi and a closed posture that is horizontally or
approximately horizontally oriented by pivoting about a pivot axis extending
laterally and in that the main door body is capable of being wound around or
rolled out between an open state in which the main door body is wound
around a door storage portion and a closed state in which the main door body
is rolled out from the door storage portion, and in that the main door has an
operating portion that presses on the vertically-movable-body-side sub-door to
move the vertically-movable-body-side sub-door from the open posture to the
closed posture as the main door body is rolled out from the door storage
portion.

[0014]

That 1s, the vertically-movable-body-side sub-door is pressed on or
pushed by the operating portion of the main door body as the main door body
is rolled out from the door storage portion to be moved to its open state, such
that the vertically-movable-body-side sub-door is moved from the open posture

to the closed posture.
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Another characterizing feature of the transport facility in accordance with

the present invention is that the vertically-movable-body-side sub-door is

located, in. a hack portion of the engaging groove for the vertically

movable 20 body and can he moved between an open posture that is

vertically or approximately vertically oriented and a closed posture that is
horizontally or approximately horizontally oriented by pivoting about a

pivot axis extending laterally and in. that the main doo b dy is capable )
being Wa%dlar&bﬁdvaﬁaﬁéfby S BRRAEBAGN Stffe R WRat§H vhidhemed A%y wsing
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maindoor Rody isrelieteriiiamdhe deokstopage
[0 (ﬁitlon I 01.41 That is, the vertically-movable body-side sub-door
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snﬂ'iﬁéjgf’fd%w@ simple structure. Thus, a transport facility can be provided
|n Whlch the entire tubular body can be properly blocked by a fire door with
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35simple structure, 10017.1 Another characterizing feature of the
transport facility in accordance th the present invention is that each of the
access openings extends through portion of a peripheral wall of the
tubular body on a side where the vertically movable body is located as
viewed from the guide [00181 With the characterizing feature
described above, the articles that. were transported. by the vertically

movable,porlv can e tpken i e @&@H:&N ?‘wb&!ﬂ}% ity sasiy fm%%cordame

DESCRIPTION OF THE DRAWINGS [0019] F WS a perspective
WHiEW Rt Btk poYE PAeARyISFig S sReveThe MR Bp tRatEmEptsRds through
a facilityon of Figp8shbwsad crads sdctibnabuieniaof thedyertinally sideabléiere the

vrRnSRerteevios taksn Aka norizanial PlaRed fronf %% 3haWs Arcross

[ ?? ectional view of the vertically movable transport device taken at a
ontal plane, Fig. 5 shows a vertical cross sectional view of a

lower S¥ctiorilof thewvacticallymadealtlertralespob elbvibeye, the afiglds that were
traRQYS:RNENICA 165058, SR IRPaliewr9t anHpPersectian REhen and out of the

Overtically movable transport device,
tu% \iar B easily. P

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 shows a perspective view of the transport facility,

Fig. 2 shows a front view of the transport facility,

Fig. 3 shows a cross sectional view of the vertically movable transport
device taken at a horizontal plane,

Fig. 4 shows a cross sectional view of the vertically movable transport
device taken at a horizontal plane,

Fig. 5 shows a vertical cross sectional view of a lower section of the
vertically movable transport device,

Fig. 6 shows a vertical cross sectional view of an upper section of the
vertically movable transport device,

Fig. 7 shows a cross sectional plan view of the vertically movable
transport device,

Fig. 8 shows a side view of the vertically movable body,

Fig. 9 shows a plan view of the fire door in the open state,

Fig. 10 shows a side view of the fire door in the open state,

Fig. 11 shows a plan view of the fire door in the closed state,

Fig. 12 shows a side view of the fire door in the closed state,

I'ig. 13 shows views of the fire door in operation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0020]

Hereafter, an embodiment of the present invention is described with
reference to the drawings. Fig. 1 shows a perspective view of the transport
facility. Fig. 2 shows a front view of the transport facility. In the example
shown in Figs. 1 and 2, the transport facility is provided with a vertically
movable transport device 2, a ceiling transport device 3, and an on-the-floor

transport device 4. The vertically movable transport device 2 transports
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Fig. 7 shows a cross sectional plan view of the vertcaii.y .movaiie
transport device, Fig. 8 shows a side view of the vertically movable body,
Fig. 9 shows a plan view of the fire door in the open state, 25Fig. 10
shows a side view of the fire door in the open state, 11 shows a. plan view
of the fire door in the closed state. Fig. 12 shows a side view of the fire
door in the closed state, Fig. 13 shows views of the fire door in operation,

DETAILED DESCRIPT|ION OF THE PREEERRED EI-MODiIli T 0020
a%@#@%&ﬁ&ﬁﬁﬁ%&ﬁﬁbﬂ%ﬁﬁ@m eHRSHIS EELERBA ItRT Substrates,
batference 10 uheldrawingso Fg Thshowk egperspeptive diowuco§ theare provided on

pféﬂ@%@?ﬁgﬁ@wtﬂgﬁﬂ; ?aﬁjlﬁlO\ﬁ%@‘ZJI?gﬁ }[’ﬁﬁ\é’ %&E‘Si%ﬂ??ﬁp%tefaé_‘éhifgié’?tﬁgetransport
exam own in Figs. 1. and 2, the transport facility is provided wi :

SRl Obdble gL RORRS: S ERNG b AHEgRAT Bt S B rmined
flgnthesftobr transporirdetlice 4loPhe verfroedly Hbvablettrdespdrt deticdiave been
trHABSBLFS] 1A tisles dy8achPIyNIERI1IS & £ABHRINENEH §1OTIBY an upper floor U or

emicopductor substrates, we lurality of floors, The ceijlin
@ SR IOHE et T T n O B e Rt mau e bbb floor by
thiheaiicimtyisfrireocedingits Panspart artidhesiooT heasstvetfiderearisport

[odevices 4 are provided on predetermined floors, and travel on the floor

surface, The articles 1.that have b transported by verticall
n tH ff h@ St the ﬁo o tﬁoql ]9'] st %rg%( tﬁepart of the

movab e tran%puﬁpgléwé)éné o an upper tloorll or a lower T1i00r | ] )
plpnakity of thotvorswie fansportedlearaeamseorisy ftanading transhaiean air,
wHRMHCE 3lenihel i -thedflodetransparicdemios 4s 00244 dOOswihdouppetrdly from

floor. . the,lo floor ID.that o) lurality of S )
tho O S L ool Sl foﬁgﬁﬁ%ﬁﬁiﬁﬁ%ﬁs 8%Fand the on

therdhact by i b IdarifgSrcHitsie T8 ldadset e dotaawsT @y fltmiprer floor
U ceitihgesidetio thevilooflside IThé& beilingrtiansipothdevicks 8randithetodevice 2 1s

prifeNERPT AgVices dhara ARVIdeein el ean oo s, 2N e YRRELIORE h room on
the lower floor D.

While an intermediate floor M is provided between the upper floor U
and the lower floor D, the clean room is not formed on this intermediate floor
M. The ceiling transport vehicle 3 or the on-the-floor transport vehicle 4,
which delivers and receives articles 1 to and from the vertically movable
transport devices 2 is not provided on this floor M.

[0022]

The air cleaning means 6 is explained with reference to Figs. 1 and 2.
As shown in Figs. 1 and 2, the air cleaning means 6 includes a porous grating
floor 8 which is spaced apart upwardly from slab-floor F which forms the floor,
and an air filter 9 having an HEPA filter (High Efficiency Particulate Air
Filter) etc. spaced apart downwardly from the slab-floor F which forms the
ceiling. In the air cleaning means 6, the air intake room 10 formed below the
grating floor 8 and the chamber 11 formed above the air filter 9 are
communicated with each other by a recirculation passage or conduit provided
with a ventilation fan 12 and a pre-filter 13. With the air cleaning means 6,
the air in the clean room is circulated by the ventilation fan 12 while cleaned
by the pre-filter 13 and the air filter 9. The cleaned air is then caused to flow
from the ceiling side to the floor side.

In the air cleaning means 6, an ambient air intake channel 14 is
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15 U and on the lower floor D. Tie vertically movable transport device 2 is
provided between the clean room on the tipper floor U; and the clean
room on the lower floor D. While an intermediate floor Ivi s provided
between the upper floor U and. the lower floor D, the clean room is not
formed on this intermediate floor 90 M. The ceiling transport vehicle 3 or
the on-the-floor transport vehicle 4; which delivers and receives articles 1

cdR:204 fromy the vertigally mquable ranspyrt dsviges %ﬂéagfzt revidedon 1, of the

this floor M, 10022] The air cleaning means 6 Is explained with reference _
vegrlgEiondnd 3 2282 SRSwRTIEIGL ARG 20 tiecaniakifing rreang@rculation
cdndiudes ta patows: gratiagfleod 8 ofich ivsesﬂakzefnbapﬁr_humlaﬂtﬂgis‘roquiguration
aﬁiﬁlf@'%‘)#ﬁr‘tvbi‘?fh@E{Hsiﬁb%}{l%feQﬂ%%h"i‘i&f}@ﬁﬁ%@&“ﬂg)%ﬂ@ NERR ISl s means

High Efficiency Particulate Air Filter) etc. spaced apart'downwardly from
e %f?egflgﬁﬂ%SF%W' ﬁmﬁﬁlfh%lﬁeding. In the air den in m4 means 6, the

[08i% #take room 10 formed below the 30 g_rating ro_or Band the chamber 11
farmechabayeshe airfitter 9 arg gommupicalad with-each GIherhYA3 includes a
re wculeltlfag pa aﬁgg %rr conduit pr wde% with %.anttlla ion.fan 12 and a1 for th

Sloreflitey 13, Witn e a r EleRiSg a%RAs B tRE AT Sn RS BlELProdHRD &1 for the

vegiretide dbyviel v etilatipafarde2indifd clesthethbythielprefiltesoBtamdhicle 19

whiehainfiker 91dhe gleangd airdsithen caused to flow 31.Tifrom the ceiling
side t floor side. in the air cleaning. means b,.an ambient air intake . :
chanr?é%lf ﬂf1 %%%ﬁg&sé%o{o %(ghrlgpc?rgﬁa}ﬁ%% %gne&lﬁﬁl‘é{gé)ﬁ%p@r %ﬁcliﬁdé guided

a1sh§iBAGT itk ke ritirgtiororertl12langl Hicexhilsrenanfeb 15 keconmeetbag force

frdonthe ﬂeﬁimbl|aﬁ©fb@,0&duibaﬁ:@rd%@l%trgdﬁh%idﬁlgfHi?MH@@Q”U{;@gﬁ-’pe in a

i igurati s a part of the air in the cl rogm circulated by

L B b, A Ehamce or

tajHaedp 1R dehmg & andpdie dvies Binenitiassaip gaidecrailds Shtosatgortion

Z24tapasssabave the article tansier pdgiart 4intordhpartichllyymevableires 23 for

orifaisRorh deyice 2, and an article transport vehicle 19 10 which moves
along the guide rail 18. The article transpart vehicle 19 has a vehicle

body 20 VBEHE JERISTP ARG Eipisbidd by S woved Wong YRe Baidsgle body
2018 byghépopellingibice frostaplinbarttoraati duterdfrafee pbiavingl, and to

trAMsiRyerRAA-abape i alateralview.and.having aiMrgarding REMIALhe orip

v%iihln %e inner. sg e for tai;}ng in agdeégedlng out the wires 28 and a grlg_ 94
PORIbA DET A o BoRIOH 547 8 BlpRASE &L R B PEr GPHRPOT on 24,
or duppered:bynthesiicds 23 forgtippingtihke antichefer portion 41 by gripping the
article on the article transfer portion 41 with the grip portion 24 after
lowering the grip portion 24 without an article 1. In this manner, the article
transport vehicle 19 transfers articles 1 between itself and the article transfer
portion 41,

[0024]
In the present embodiment, an article transport vehicle 26 is provided

as an on-the-floor transport device 4. The article transport vehicle 26 is able to
and adapted to travel along a travel path on the grating floor 8. This article
transport vehicle 26 includes a travel vehicle body 27 having one or more
wheels 27a, and a transporting conveyor 28 which mounts or supports an
article and horizontally transport the article 1 while supporting it.

The article transport vehicle 26 is configured to deliver and receive
articles 1 between itself and the article transfer portion 41 by causing the
transporting conveyor 28 to be operated while the travel vehicle body 27 is
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The article transport vehicle 19 is configured to move the vehicle body 20
along the guide rail 18, to stop above the article transfer portion 41, and to
20 transfer the article 1 to the article transfer portion 41 after lowering the
grip portion 24 gripping the article 1 and releasing the grip by the grip
portion 24, or to receive the article | from the article transfer portion 41 by
gripping the article on the article transfer portion 41 with the grip portion

24 after loweying the grip partion 24 without an article 1. In thi nner, .
SHEHHTAL o RO BePicI 15 b et SR T bk TG arets moved
althegartielereraabtertbortion 41. [0024] In the present embodiment, an
[o@kig]e transport vehicle 26 is provided as an on-the-floor transport device

1. Thearticle transpprt.vehicle 26 is aple to 30 and adapted to travel alon

atrave 1§<§'['hei)’ora11 ’%ﬁ?ezg%%%"é 1%8?%.S?E%Oélrﬁiag%%ﬁngﬁgﬁﬁvaeﬁﬁqu%@b% tl%nsport
deritadesks ravel vereiepoid) 27 naging ehedoshiors whaer Iz, sfdignal view
sHERASROMING KRNVEYS @8 Whichymants preiipRartsanlastitdevandfloor D) of the

horizontally tra rt the article 1 while s rting it, The articletr t 4 -
. RA 180eR0 Al
e e I SRR s e Y R Bl view

shanel Bt aRtEIRRPANSTEH PBribReAR B eaUBIFRY tHe dranshRRiHE RONVEYSr 28 of the
veigba operateshiieathepavdbvehicle body 27 is stopped at a lateral side
of the Tﬁ'&'@%ﬁgiﬁs‘fg %5}%’%1%%92@8% J5imayed . along the tfﬁkéeﬁﬂﬁ{gplort facility

~ [00251 ow cross sections of the vertically movab

is (RASpPBRdIEVAER tiReI AL RotioBHE DamROrIg1s bRGW s S Vi) 18 caused to
msectionativiellyshowirgticiiiyer tsectign (thepiddlien froviddd onttiedbwebody 32

pr@g?&éa qfthe yatticallymovalle tangpi,deviee, aRd IFiga Bis aiverlic@hich the
sectional view showing an upper section (the portion provided on the :
Vel HoBH2Ya) Gt B8 Vertic g sV ABI A KB HEVBG: f&d?ﬁawt.%%ﬁw& '
defovebigitdains gt deviods2, Wdich 8% tRinspohufiacilibp iyprstitied witle, or more
aclEludes a;wettieglly,mayvable bory-33iWhigh isgassed i Baveverdicalke articles
1 to ver cgllgrtggrbs qcrt arrcleﬁ 1, and a tubul rgﬁdﬁf,zég{%vi%eﬂégr%. Each of the
Plu?a) oore A VRHIEX) b ﬁpﬁ%ﬁ% fich the Vetical movable
acbesly Geemanets Yeriedllybetiveerpaiplutralifytbefipersperal wall of the tubular
body 32 that is located on the side in which the vertically movable body 33 is
provided as seen from the guide rail 39. Therefore, articles 1 transported by
the vertically movable body 33 can be easily taken in and out of the access
opening 31 to the inside and outside of the tubular body 32.
[0026]

More specifically, the vertically movable transport device 2 includes a
tubular body 32 provided to two or more floors for forming the vertical travel
path and defining the access openings 31 for each of the two or more floors for
taking articles in and out, the vertically movable body 33 which moves
vertically along the vertical travel path within the tubular body 32 to
transport articles 1, one or more upper-side belts for vertical movement 37
that function as a wire element, and that are wound around an upper rotating
body 35 which is a rotating body provided above or upwardly of the vertical
travel path of the vertically movable body 33, and that suspend and support
the vertically movable body 33 at one end portion, and suspend and support a
balance weight 34 at the other end portion, and a guide rail 39 made of steel
for guiding the vertical movements of the vertically movable body 33 and the
balance weight 34. In the present embodiment, the side on which the
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15 defined within the tubular body 32. The tubular body 32 has one or
more access openings 31 fur article taking in and out openings) used to
take articles 1 in and out of the tubular body 32 on each of at least two
floors. Each of the access openings 31 is formed. in a part of the
peripheral wall of the tubular body 32 that is located on the side in which
the vertically movable body 33 is 20 provided as seen from the guide rail

. Th igl ticall ble, b .
e e PRI el O 9 Pt

t00lichle B Tl ARBody 234 100 8Y Mébe Scumiaany, the sBkadlly provided as
semo\iabte trhnspoidedenite3? incliidasca 25 fubulas hady $2deroviddd thdwhirection

parp@m?cﬂ@gf%omgr@m%‘fgﬁaf-%@gﬁl @9\;;3&9%19@%9aﬁpé%gi&%é‘:&%ﬁﬁed to be

openings 31 for each of the two or more floors for taking articles in an

ths s SHREI a1 Bbdy 33 which moves vertically along the
[Ov&rtical travel path within the tubular body 32 to transport articles 1, one or

more upperside heligdor yerfiaas mavement 3 rAiPabincion a3 & Wit ortions,

eIerTent; and, that are md around an upgfr roﬁ{mg body 35 which s a n
0 B3y RV M Br Gt NG o B i SaPP AT RPST IR on the
Inyertivadiaheoliaiole hbdg88, and thatsuspendeandrsuppotvthervéitically. Each of
th@&Vﬁlﬂ%@99%&%@1@%@@@%“&@1@% %ﬁ%ogﬁgeaﬂga%%ﬁ%ﬁ@s BRIACS ertical

weight 34 at thedother.encﬁlﬁjpo%téqg, and &(gwdei:%gl\?g magde of stefl 35 fort. 1
O URTHTAS VBB REVRTENS B VEIGCAT WiovHBE bt 5 bl gneertically
movable body 33 within the tube. The cross-sectional area of the tubular body
32 in the horizontal direction is greater than the opening 64 formed in the slab
floor F. That 1s, the tubular body 32 is not formed to extend through the
opening 64 formed in the slab-floor F provided between adjacent floors.

And the tubular body 32 has portions, provided on the lower floor D
and also on the upper floor U, each with a broad portion 32a near the floor
formed more broadly in the fore-and-aft than the rest of the portion. In the
description of the tubular body 32 in the present specification, the front-and-
back (or fore-and-aft) direction refers to the direction in which the tubular
body 32 is broad, and the front refers to the direction in which the access
openings 31 are formed.

Incidentally, openings are formed in the grating floor 8 and in the air
filter 9 for the tubular body 32 to extend through. And, the upper surface of
the slab-floor F defines the floor, and its undersurface defines the ceiling
surface.

[0028]
Defined in the broad portion 32a of the tubular body 32 are one or

more access openings 31 that open toward the front for the on-the-floor
transport devices, and inside of which article transfer portions 41 for
delivering and receiving articles 1 to and from the on-the-floor transport
devices 4 are provided. The broad portion 32a also defines one or more access
openings 31 for the ceiling transport devices that open upwardly, and article
transfer portions 41 for delivering and receiving articles 1 to and from the
ceiling transport device 3 are provided inside the access openings 31.

And, in the broad portion 32a of the tubular body 32, article support
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balance weight 34. In the present embodiment, the side on which the

vertically movable body 33 is provided as seen from the guide rail 39 is

defined to be the front side, and the side on which the balance xveight 34

is provided as seen from the guide rail 39 is defined to be the back side.

And" the direction perpendicular to the front-and-back (or fbre-and-aft)

direction is defined to be the lateral or width direction. [0027] As

shown in Figs. 5 and .6, the tubular body 32 includes three. portions
IR, Hoobtio BHONRc Bn e GBL G OF & ortion raviday o hidh to be
loggrteetheidiaté1flope i henar agfottion peatierl brause lower flOORD . FEbicheofsupport
pdbﬁté_ﬁélhr@? @aréigmdsiﬁgmegtiné; %Bfae of afﬁaﬁe Ib@it?&@dﬁiﬁ}ihefnil pair of

vertic up-and-gown direction.for In verticalitravel pat the
b VB S ST M S €l e L e AP i mother
Paiibiraitbedys2 muie proeshial areetiohizngreate etidn anblelsehinggar portion
4TOrmed in the slab floor F. That is" the tubular body 32 is not formed to

extend,through the ropenin formed in the, slab-floor F.proyid

potwet BBt naeet £ I PR AL SRt SRS 1 between a
regRSViEE G tdacwarabtr DAk RIsH oftAethippetIesP 11 4ingasktifith gupPoTt

pditoad. portion 3pamearthelfldosing doeretdresdiylincthe torespadeatft and closed
ng r ion,.le inti . 32inth
e O ection.

refers 18 tH€ ifaBorpr iR irA g UPar Bely 380isBroadORmE tRatRdARE 1 are
puefatsdathehditedtidninbwihicB 2hendecesdaapeningdRlodrehformedcal travel path

to!Reidentaly ‘?Hem@ggé%%fférﬂ}e in.the orating, flogr,8And imthe airfiltes Lorage

for the tubular body 32 tg extend through, And, the upper surface of ."r the
POffiSof F BEHIESTREHOIN dRd HETHARIUHEEE B fivednk cRfiggle o store a

plsusface of0028¢1les 1 wibfingdinttheubrodtb gpriidn. 32a of the tubular
[oBody 32 are one or more access openings 31 that open toward the front

for the on-the-floor 30t t devices, and inside of which articl
rane b Bonis $10T5r AT IGPARR TAEB A 1S T A ahefable transport

deyicthdlfioo? iraasport deviceb arare plovided i FHE broad pbttiornl32a also
defineg ORe O MG RECETS ORENINGaSailopthescpilingdeanspor devices ubular
an%%}l%g:llneog?eﬂgfgﬁggfglq R 3]7' gg, q%“gecr{%%saggctional view

taken at a horizontal plane, toward the location of the balance weight 34
(toward the back) in a direction extending between the vertically movable
body 33 and the balance weight 34 (i.e. the fore-and-aft direction mentioned
above). The guide rail 39 is arranged to be located rearwardly of the vertical
travel path of the vertically movable body 33. That is, a large space for the
vertically movable body 33 to move vertically is secured on the front side of
the guide rail 39.

A vertically oriented or extending engaging groove 47 for the vertically
movable body for guiding vertical movements of the vertically movable body 1is
formed in the guide rail 39 on the side the vertically movable body 33 is
located. The engaging groove 47 for the vertically movable body is broader in
the back portion than an opening portion communicated to outside in a
horizontal cross sectional view. In addition, a vertically oriented or extending
engaging groove 48 for the weight for guiding vertical movements of the
balance weight is formed in the guide rail 39 on the side the balance weight 34
is located. The engaging groove 48 for the weight is broader in the back
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35 ceiling transport device 3 are provided inside the access openings 31.
And, in the broad portion 32a of the tubular body 32, article support
portions 42 are provided in the front side of the vertical travel path to be
located in the periphery of the vertical, travel path. The article support
portions 42 are provided at a total of four locations with one pair of
horizontally spaced support portions 42 located vertically spaced from

@R%%ef}ﬂﬁ'f éﬁﬁ“&ﬁ?&?ﬂ@}&tg{%‘ﬂdﬁﬂé%ﬁﬁ%@& ovﬂmﬁgcémﬁlrg%%rlzontal Cross

transfer portion 4 nsport devices 43 is provided to transport

segfieRal1 Visstwddtith ﬂésﬁ@&u&@éﬂf@@&’rﬁéf‘é}tﬁ GRS RRATRROe 47 for the
vedied pondingpaitiic leosiyp porfpontion 42 tAe epetitgigndstlasiigglanridd rail 39

al@!ﬁ%ﬁ@%ﬂﬁi@ﬁ%@?%@%%'Hées%ﬂeo1?1”@%&'81‘?*1}?9‘{%&1951{?%8%%‘6% body 33 is

ening 31 provided In addition, article storage portio

acce
lofggiie r.ﬁﬁeaﬁ?a@ga r@rﬁ?&h%%&ﬂga%ng%ﬁa%%é@sfg 6ot Elerar (ormed in
tisidesidithenlertital ivaget patly todee tachted imthidpesighery theradf. t'iFwobalance
Wg{gngr;%of theseadicle storage portlons 45 are arranged in the vertical

dll’eCtI?[n as tq he.ableto s %a Iurallt of ar lq? h|n th; b

tubutay 009 5 6038 ImOTC P s, et Gt e et i (8GR e have an
amemwusamobhblﬁanarmp@rhd@mtailgr@ss sitevibwishowingrter to form the

eﬂgg@a&yﬁm@@b@ﬂwmy&aﬂ@r %&v&&@&i&?%@h&%lﬁ R'Iﬁé/iE'E&k portion
the'th"% tﬁe tubular 20 bocl set#%m ﬁle (% er of the tubular E)é)d ef‘ call
IN a Cross sectlgna‘(’llwew akehat'a orlzonatal ngwg}ﬁ tﬁ@llg Ao ft ¥

mm@b&rm@%psme@wwmmmék}%.vdmﬂpemmwxl@tmgsbmwédly, are

fotheecerticalymovable body 33iand thiedalancenveignttdd (i erdhcated at both
[ rectio tiongd above). The gu l| 39 arranged to
lag eﬁ)cg?éé F:!%lrvc\?ar g/ nfﬁlél v%hrtlcg tra%/g pa{% ﬁﬁe% vertlca I)? }"n&:)va%(f 05 Che

eSS SPRAY s, 4 1dPget g ate TP theurdrtidsly FhevaBrkpBeRt B bhasve has a
greertieallytis seotiktidh ah dhettiontisidersf the guidesraikB9:side p‘iroget’imaﬁyportlons

mm@ﬂ oExtending engaging.graove 47 fg{&{bedva?{tg%aabky moxable.b 8'1‘4 of side

for guidi gg vertical movements of the vertically movable body is 30 o
P ARt rail 39 on the side the vertically movable body 33 is Iocated
[0TBelengaging groove 47 for the vertically movable body is broader in the

back 9@%“%'1&6%’? gu op%‘gnggport@n EO’BQiP”t‘PPtﬁﬂ onélf&lﬁgeb'@}té for vertical

horizontal gfss sectio iew. in addition, ave tically oriented or

My EaReiHg 8hgdgir ot ffh@w&ahm difgardgte belts 37 are
hqmvemébtsspﬁmei t@aiantewb@tm jscformied i theggaid écraih39 anhtied Sideupper-

sidBerhaanee welght:-34nisVosalad sihe epgaging ssaeve 4l fapihe wsidhing body

gsvy{ﬁlaq s“(r)]rggeetr)la(f portion connected with an upper end of the vertically
movable body 33, and the other end portion connected with an upper end of
the balance weight 34.

In addition, one down-side belt 38 for vertical movement is provided in
the guide rail 39. This down-side belt 38 for vertical movement is wound
around a front and back pair of lower rotating bodies 36 provided in a lower
part of the travel path of the vertically movable body 33 with one end portion
connected with a lower end portion of the vertically movable body 33, and the
other end portion connected with a lower end portion of the balance weight 34.

The vertically movable body 33 is moved vertically along the vertical
travel path by rotating the upper rotating body 35 in a forward direction or in
a reverse direction.

[0031]
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portion than an opening portion communicateoutside in a horizontal cross
sectional view. That is, the vertically oriented engaging groove 47 for the
vertically movable body is fornied in the vertically extending guide rail 39
along the guide rail 39 on the side in which the vertically movable body 33
is located.. The vertically oriented engaging groove 48 for the weight is
formed in the guide rail 39 along the guide rail 39 on the side in which the
balance weight 34 is located. To describe in more detail, the guid

. rail
30 is fOVMEH S o bl BpproRiaRETHERaRk F SPh ozl RRGEsSIe Delts for
veaattiohal viem dntofdet ta farmahd 1 G @ngagindlgrémre 4idanher rotating body

3yeHically mavahla hady, such inat: thepackRagion dhereaf has1a grediengaging

lateral width, than the opening portion, verticall movabée-b dy-sm%? tondi
gr&%‘f&ct?{: ﬁioﬁ%%@,’%ﬂi‘é roj%‘fﬁﬁ?al???%%ar&i?, are I8t \tFromt C e
dendsef dlpaioefside thortlbaka0ahatcagd toSdted dobathdaterdhendgiandigaging
o®dend dnthe foresanesaft direction. In order to form the engaging groove

47 for eight sych that the back partion the S a greater lateral

with REAS BPRHIG pORiOn TSP et T B rtgpent, the
pqtiofectclateralinmviardigrale foromed téterelamends ofdimear bpdide3portionard the
ve8i dA30h2QAB 1I8NBVY B Eigs1 A RBieRReY-Sdehwithiarparticabove 47 for
t rgovveerrﬁenﬁ?ﬂ&lso r%\iled%dgl thaen%u!c%ee ragr ?oWhe%(r eg] ibelts 3{; a}"@ toward the

ofizontal yyspace%i apar? ahd Hre proviHe with gear ceth. Bach'of the

balppee-sigechulid ¥op Verttal movemehaTsagsnagoundthiupperveight.
[opmaling body 35 with Its one end portion connected with an upper end of

the Vegig aslﬁl \%VS e e *%OQM&” %’, %”gflﬁt{‘g%ﬁ%?e&%‘gldﬁ(ﬁ r i&ﬁ‘&g@?%ﬂ?ﬁed by the

with an _uppeor end o tlrgeé'balance wei tion, one
ZWeRntaide baleas ferveiied! tovdimertBscptblideatiathe §Gide rad-3dhus, the
veThisadbwnrside belb 38yfar v esticah fivpvardent isewatinitaibumdear écontland guided

byPAgK ﬁﬁi’iﬁﬁ'@"’cﬁr 4atating, hagies Seorovided 2 Lawei,30 PRI ents in the

travel path of the vertically movable body 33 with one end portion
foreRAsEEd Mth FiGWat SR8 F6rHSn of the vertically movable body 33, and
the othey enddeortibie comdepted with. solaverendipaltjiomofthelbdladge33, there

ar¥eight3td uppBe Verlicallyspovalle bady §§t'mvesq§é’%ﬂ_ﬁ?élﬁél% 53 that
the vertical travel pﬁ%{\aegyr tatln%oth? u%ger r?}atlng boﬁg} in. TfOfWﬁ%l bod
OBt oA IBY Qe ArSEBH 4603 the PRE ShawHiRy, HoHble body
sighonion witsagh of thers pisepSide baltslfor vériBaltmoventent BFftAgt guide rollers
5Eexie daywawardly from the upper rotating body 35 toward the vertically
[0 Hé%na le body 33 is located forwardly of the engaging groove 47 for the
vertically movable body, and the portion extending downwardly toward the

balanéenweitit!s4 tisapeftediwitia thé eHeagity grocvBudfoptk waigiiured to

transfer articles 1 between itself and an article storage portion 45 or an article
support portion 42, is supported by the vertically movable body 33.

This article transfer device 54 includes a swing base 55 which can
rotate freely about a vertical axis P1, a support 56 for mounting and
supporting an article 1, and a linkage 57 which is provided on the swing base
55 and supports the support 56 such that the support 56 can be extended and
retracted. The article transfer device 54 is configured to be able to change the
direction in which the support 56 is extended and retracted by pivoting the
swing base 55, and to be able to switch between a configuration in which the
support 56 is retrieved to a position above the vertically movable body 33, and
a configuration in which the support 56 projects toward an article storage

portion 45 or an article support portion 42, by extending and retracting the
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With respect to the downwardisid.e belt 33 for vertical movement, the

portion extending upwardly from the lower rotating body 36 toward the

vertically movable body 33 is located forwardly of the engaging groove 47

for 10 the vertically movable body, and the portion extending upwardly

toward th.e balance weight 34 is located within the engaging groove 48 for

the weight. [00321 As shown in Figs, 7 and 8, a plurality of guide
hf&l g §3 guided by the guide rail 39 are provided to the vertically

mova bod 33, Thus,.the 15 ve movable body 33 is canfigured to
be ver O\;é)(? V\%AﬁectE;E\urEi‘e"cle Ydfﬁbgﬁof%&fb‘éﬁr%%?’gS@téranSfer the

argstrctlu ﬂv@éme@blelbﬁebﬂaearhemtsommk@ﬂndlagdeaftla}m ftevage portion 45 or
a1 di@etionsp ort p&%Md@rWi%fﬁt@% @@Yﬁ%%@é% vertigally mayableodyrection

33, there are rovi upper a wer ets" each set with six guide
lnro e}zlrlsc 3%}%8 % c% tacs,t gﬁae&i w%ile brﬂﬁlr e Surfates by p%?r }fle article
swrtichliormovable bbdherdetm]@]eéﬁnggmmmﬁmn%éfthevéurd"eniaﬂ ggticle 1 is to
bdhus@stetakaf 12 guide rollers 53 are provided. [00331 An article
g ffer device 54, that is capable of and configured to transfer articles 1
etween itself and an article storage portion 45 or an article support

portiofMplugalibheftat iy tdlvaricallgiir@ble bargssale railfhisare provided

to&ﬂﬂé%:hﬂ&ﬁﬁf@ﬁﬂﬁ‘glﬁe 54 lﬂ@ied&ﬂ@ﬁi@'ﬂ@@ﬂ%&%@%%tﬁﬁgﬁ@fb@'@t%e vertically
m r“;&by ‘%P %I aE(hS 1? 3}“89‘”% 3? 0 P ntslngga{r d 24RPR tmgd sirable
an artic nkage ?II r%Vl e swing pase CF

c
%ﬂéﬂé@p tigeesnes it 5 bpio éeeaﬁqseeeémwaﬁaied within
theeﬁng@in@@m&ela&ﬁmsfﬂ!red@e@lm is configured to be able to change

the dln@gt'%gram're%e %%%tvfzﬁaa eegemgdb%rrgdgé%qgﬁy BYOURG e are

the wrng and to be. able to switch between a. configuration, in

PRI S R 56 T e it ve Bt A 5hSiioR HHovE trds vatticalys that contact
anmoveblelbddyl 33y ahd a eanfiguratigm tnsadc the sipgopts6ipnsjetis and inner

ward an Hige Storage RO 45 9n v afticl r Y collors 53
pliﬁxtendrgg) Cflnd retracting- theéll(i?l{r?kage 57. That ?sgmﬁgrt?g%r{t%%{}rg% i rollers 5
S

argaysge! configured tonsfer the article 1 between itself and a
m%fﬂespondrng article storage portion 45 or article support portion 42 with

thmM%%mw%%nﬁ%%@m@ﬂm@%ﬁﬁmmmm

ex nd%t% q,ng ﬁetrleved corr to the arEcIe S%P(Portfp rtion.42 ori?efor th

YRR § orage p Sortion Xgﬁ thtln icie 1590 vetrdns erre&rlf(% ©
eleﬁtﬁr@rawrﬂvdww,r@rr@rwegmae@abspmélgemerau 39 pre\provides one lateral
side of the guide rail 39. Wiring 58 is connected to the vertically movable body
33. A ladder used for maintenance is supported to the other lateral side of the
guide rail 39.

[0036]
As shown in Fig. 1, a fire door 63 is provided between adjacent floors,

can be opened and closed and blocks, covers, or closes off the inside of the
tubular body 32 with the door laterally extending across the vertical travel
path of the vertically movable body 33. The fire door 63 is made of steel.

Fig. 9 is a plan view showing the fire door in its open position. Fig. 10
1s a side view showing the fire door in the open position. As shown in Figs. 9
and 10, a rectangular frame body 65 is provided above the slab-floor F
arranged between the intermediate floor M and the lower floor D so as to
surround the rectangular opening 64 formed in the floor F. The fire door 63 is
provided in the interior space surrounded by the frame body 65. And, the fire

.15-



10

15

20

25

30

35

10 to the balance weight 34. The balance weight 34 is configured to be
vertically moved while guided by the plurality of guide rollers 53 to restrict
undesirable displacements in the fore-and-aft and lateral directions and is
provided within the engaging groove 48 for the weight.. As guide
rollers 53 provided to the balance weight 34, there are provided upper and
lower sets, each set with four guide rollers 53 that contact and are guided

by the pair of ,weight sid jecting porti 5Q an ti

oS ELe {ﬁgrﬁﬁﬁa@ OB Kk e L Uty body 32 by
bb@ﬂ&@r[@mwoﬁsﬁt@owmmﬁ &4 dsuppdriméhibed 80;ohicH. And, the
t PRI HNE Sixed MmemneldtR) for fxing @ vesticalhy, tepnaediaternation Ry 65.

[Og):‘% |r|ng 58 for the electric supply lines, the communication lines, etc., is

ded on one lateral side of the guid.e rail 39. Wiring 58 is connected to

the verically noveibke body183ianathier usedHer fimainteraneets closed position,

ngupppeﬁawe t@equmgéategggﬁiﬁegoﬁﬁdb%ﬂfgms@ TRt RS. c[l@@]:él;@]posnlﬁﬁb and Fig.
|, a fire, door Vi etween a acen oQrs, can

opene 0F &8%%% %lnd“ﬁll%%kslﬁ e(E)of(\alersg(())?rc 0568 Off the mé Qn e %1gs .

13u bhiaiﬁm@dipgz ﬁﬁtwieldie@an}anyleséteﬁorﬂ@@ebmb@&r@/&?ucaan@%|arranged

n&3& patbraf theovesticallyaavaiilerhedy &3edtieire foenbdiimadeadh door body
9 is a planyi Wshowm e doar.in it en.pos

6‘2 FRieh oL LR Al DR S (R ggﬁ?on LY ar body

3% ‘Fii’g§h@ i 10 ‘&heéxatrbw&rfﬁﬁﬁvl&b@dveelekﬁém 1%%@&%é?v1th respect
tostale-floarde armanged hetwegoshe-interaigddidiediosidy and-thelowedflodT which

b1feRS BRI MY }iﬂ%ﬁﬁ.%ﬁ%ﬂ%ﬂ@%@‘?&%%ﬁﬁ%ﬁt%w% Fhd E%lde rail

ire door 63 IS ace surro heframe body
SB5 AN, HHddhe doored é%ﬁ&éﬁéé)%o‘ﬁfb‘@&lc}? 658 DR SRR ETOOve 48

fothientulowd aztitodly 32 lpynbleckinh 2. dosidgoffithe opehing 64 fbrmee i dye65, the
ma @PJ&%@%&E g, tﬂ?e“é@i"ﬂ?{aq h%%é%?ér%@f%f@esé‘ﬁ'ﬁl%@ tH%dy 67, and the

eriphe fra Fig. 11 shqws a plan view

d
ed88 g(ﬁd@ %%lﬂgﬁteﬁbnﬁt% s a side view
showirgthettiredotidin ufahmseemm (iaricheFigh18andiadgs3figuresthe side

p?@)% %‘%&hﬁl@r%ﬂ%%ﬂﬁﬁﬁ%ﬁ“% %ﬁg@gg&'%ﬁigﬁb% H&i§h§§ 'ﬁ{%t(ﬂ@&{ted with
includes a an ext to one
TSP U GOl SreStIren IEIEHEE D F Y oGP isa T0'eh Plate 69
fixgHich HI@&I%QC&?IBK)W@\‘TIQXB portlon of the opening 64 (|n the tubular body
[082%pn the side in which the vertically movable body 33 is located: with

respeet,to the guide rail 3 rtical able d S|de ub-door bod
67 Wh?[tﬂebfncakst e enéag}ng\éiooveh/&(fgy the \(/E)e?ct?)c/a g m%v%b\g) b%% fofled out

befrrecgitide telilasb vanet ativérght Sige- stis-adotBoupes i R:WH&KB)H% ody 66 is
roHega@m@maﬁﬂeﬂﬁ; Ibtar @Iﬂexwgégbbmmg guidencait3Qe dncidertalty, where the

m Bl e ey S LA Bh M susgmegagrtion 71 o
1§§b1éo%¥l 68 is made of steel material.

A shutter opening and closing motor 74 for rotating or actuating a gear
(not shown) which engages or meshes with teeth or otherwise unevenness
formed in the undersurface of the main door body 66. The main door body 66
is configured to slide to be moved between its rolled up state and rolled out
state to be opened and closed as the gear is rotated or actuated in the forward
or reverse direction by the shutter opening and closing motor 74.
[0039]

The vertically-movable-body-side sub-door body 67 is provided in the
back portion of the engaging groove 47 for the vertically movable body such
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And, the portion of the opening 64 (in the tubular body 32), on the side
opposite to the side on which the vertically movable body 33 is located
with 90 respect to the guide rail 39, is blocked or closed off by a fixed
closure plate 69 fixed in its blocking position. [0038] The main door
body 66 can be operated to be rolled up or rolled out between a rolled up
state (see Figs. 9 and 13) where the main door body 66 is 25 roiled up

tIeung t@atﬁa%ﬁt@mamg%Zéeﬂn%spﬁg&%gt%ﬁ%wb%r%e@fmw extending

dooy bod 6d?is rolle?lout.or fed. out from the door storage portion 71 (see
aﬁfﬂ@s(ﬁ%‘ﬁfﬁ 19)as t eApéﬁa&@e%éé RGP oSNt 74 fol Sotatiti © and
1Qr aetwekind al gitar (mot showa) tidiitive ngagesonmedhesaniinateptisorre and a

cleteerwise urevanneseBtformedinthe modersytace %fﬁgﬁo%%%l‘jﬁ horizontal
b(%d¥ 66. Thﬁmal door. %ngy 66 is configured to slide to be moved
Phetvéen its rofied aﬁfgt nd rolled out state to be opened and closed

as the barvsrorats or@ctbatditytivedorvwdrdloprdvetsetdirectiontbyguhed to be

pi%@HBIelzomﬁﬂ ?B@ %ﬁﬁﬂtg &‘Sk@éo%&fht[g@g’%o;e, -(I)_f‘eddisplaced gpvslr(ardly with
vertically-movable-hody-side -dooy | is pravided in the.bac
B

1t3HR eRePOLEE oY BFeEak havoved 3 by ¢fivdtnpoabiont bakterding pivot axis, and
is éxtehdinghaxis fefeseedito astthe pivokaxis) shiebweeran opendpesiure
(see Fz@ﬁdgtﬁlg QI% (i:rglﬁvhil%h \i}a%ﬁgubr%?is avk rtis({ﬁl)%%gg %rgdxirgét%y located 1n
vortical ppsture and. a CP(I)Se posture InYWShIC It assumes a%orlzonfgﬁ or
the pREamARIFIENEohTarp ISR e e Tiys f1amider pyrticalriygvel path of the

veverticHifynmovaliteHoogy3side; site-dbamipedyf @ o dsinenfigtikeciebeposture and as
' le a [ isA ~ar displ rdly wit

o e uD s Doy T et e gt Hoved or

SYWHRAFS IS dser Brstdrastiber its own weight of the portion below the pivot

[0O@#i3], and 10 is held in the open posture with a magnet 75 (see Figs. 10

and 13 wapRitafvestigalysmayaiesBody:sicia sUp-g0a RPN E7dShe fixed

so located in.the engagi roove 47 as to move away from the vertical
A eI Al %ﬁﬁ@%ﬁﬁgﬂ% SDaIE oy 5y R B PGt tp tractcd
pothtiopelspodtige.afdeas!td Blook tivéehgaging lgroove 47 tolpréverit side of the
eny@ldical passagerastiiismayed:or 12sWitehed 4 It9icloagdrRastuig: fixed closure
plate 69 toward the side the guide rail 39 is located, and a blocking position
(see Figs. 11 and 12) in which it projects from the fixed closure plate 69 to a
great degree toward the side the guide rail 39 is located and enters into the
engaging groove 48 for the weight.

A door opening and closing motor 70 is provided for rotating or
actuating a pinion gear which meshes or engages a gear on the rack formed in
the upper surface of the weight-side sub-door body 68. By rotating the pinion
gear in a forward and reverse directions by the door opening and closing motor
70, the weight-side sub-door body 68 can be slid to be moved between the
retracted position, retracted from the vertical travel path of the balance
weight 34, and the blocking position for vertically blocking the engaging
groove 48 for the weight.

The lateral width of this weight-side sub-door body 68 is formed more
broadly than the lateral width of the back portion of the engaging groove 48
for the weight; therefore, cut-out portions are formed in the guide rail 39 so
that the weight-side sub-door body 68 can slide between the retracted position
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[0040I The -tight-side sub-door body 68 is arranged. on and above

the fixed closure plate 69 to be sliclable in the fore-and-aft direction

between a. retracted Position Glee Figs. 9 and 10 in which it is located in

the baulk side of the 20 engaging groove 48 for the weight, and projects

slitthtiv from the fixed closure plate 69 toward the side the guide rail 39 is

located, and a blocking position (see Figs, 11 and. 12) in which it projects

from the fixed closure.plate 69 to a great degree toward the side the guide
a éilr%@ i@lfﬁc %%Sd%ég{tlers into the engaging groove 48 for the weight.
[0p8A)door opening and closing motor 70 is provided for rotating or

actuatimg @ RiRiANJasayICBEBEEES OF GRGALH Srivd PP WBiERCkresses on or
e mgdt%th\%ytp E)aelrlsurggxggb gtggd’\’ els%%&fsé%%-s(yo%rd %O%Jlog)f eatf% %ée main door
rotating . 'the door
bashe g arel kidsig fiotarthe, deevightasdeostisrdddr boay Beledhepposture of
thelid ta heamovied atiepsdiie igiractbelposithnay etradiea rone theen posture to

vertical, fravel path.gf the balance weight and. the.blocking position bod
th&%&%agg e e o et illor body
6 tHisEIgREdi e GubbddorbotyseaT b Tiatr hste braguftkaiigelosed state,
tHatbeal-whdibedf the hack pediancef e ergadieg oradve di8tal tardheortion of the

GIan5,IhprefoTes GHEOU Bations dre.formed inhs auide (@il3% se el vertical

mt 1e wePgEEt-selé1 e sugﬂgoor @o%og?canegigé t?étween tgg retracted positionVer e

MGKEbIBEKIAG pokitivh At ead PortiRa RidRUBBFBUE) BB AR 72 Presses
oroperatintiporidnth2 whichqiésses oabde pushesithe sub-door body 67 that is

e e R S R e e R o i
artFlGet%Hﬁa‘éﬂﬁﬁovgmé@ao%%aevsaﬂf@%f‘ﬂbw% f X%@%&H‘%&T&MO@ 67
lototihe blosed postureoMaxesspe tifieatlyt asishovneir fEigi1t1Sidhe maich switches
th@%&f%%)ﬂ?%%ﬁi@%@fk%ﬁ@ that- asdt isdesing switehed e mavade.

S

mﬁw@glosed state, the bar-shaped operating portion 72 provided in. the

Istal end portion of the 10 main door body 66 moves past between the '
pair ofA\ippbewidehéiig 16 veptcalohovernend 3pdomate didtamend 1n a distal

enPORiRE;Af tiTe RRerALIRGIPOTBHIR2AN ETIRS RN T AbHIEC6a are formed by
vertically-movable-bady-side sub-door bod.y 67 that i.s located above th

fo e Bt G P R A B SR RIRE S Becessea

inyrargérticre ot eHA o drnediisifes vanre-beryariewunldbsrdistrl nd portion of the
vertically-movable-body-side sub-door body 67. And as shown in Fig. 13, as the

main door body 66 is moved to its closed state, the pair of upper-side belts for
vertical movement 37 are pushed by the pair of recessed portions 66a toward
where the guide rail 39 is located. With the main door body 66 switched to the
closed state, the gap formed by the pair-of recessed portions 66a between the
main door body 66 and the guide rail 39 is blocked by the pair of upper-side
belts for vertical movement 37.

That is, when the main door body 66 and the vertically-movable-body-
side sub-door body 67 are closed, a gap is formed by the recessed portion 66a

between them. However, the pair of upper-side belts for vertical movement 37

pus
e pl ivion d’ear In a rorward and reverse directions by

is placed in the gap.

In addition, the recessed portions 66a are formed on the lateral both
sides with the operating portion 72 of the main door body 66 located in
between.

[0043]

_18_



10

15

20

25

30

35

15 located below the pivot axis to the entrance side (front side), which
switches the vertically-movable -body-side sub-door body 67 to its closed
posture. [0012] As shown in Fig. 9, a pair of recessed portions 66a is
fbrineid in a distal end portion of the main door body 66. The recessed
portions 66a are formed by 20 ftirming the distal end portion of the main
door body 66 such that it is recessed inwardly (i.e. to the front side) from

the contayr %tgﬁ(ﬁiﬁ&aiﬁ@*%!gaj}i%n&[}é@@e\e?ﬂ&%@é{ﬂ*@’é‘?&mﬁwiﬂ? the distal
wn i s the Inaba door body 66 is

suyb-door bo 7. And as s Fig. 1,3, ]
e%#0988‘91951u§fﬁg§ea’%15 oS IBp ISP Belts o rGEriegR Portion 68a is
forrovdnent@Tmare plishdisbyl the pairdficeceSséd poriigns 66a. sowatdo2Sody 68
sdt/\’ﬂt%@ IP%@E&%&%@@?ﬁ%@Q@Sﬁ%dg\é '%;ﬂ?en??d@kdgﬂfepqqgrﬁ%?‘@'%?gmr of the

o he C S , the. orm Yy the parr recessed pratiions a..
SYRREEQH IS (RN a8 biarly BB Gt SRl B0 LISl By HRAL side sub
dgsairtsfdyppérisideibetts kor vertiedl moitemdnt8ngThasisiowhéhahéomaiward-side
beloardasy v& apditheovertically imovalledady: R0 sidesuh-geprbadYs®A toward
W r%eclgﬁgd%giggprlggoggelds tiyct:h(teer C%%‘;Eh Fécx;eri“gr%f% ('? eégsgg%%egrg}a }%ody 68

owever, the pair of upper-si & belts for'vert

mgegap. slid to [hadeitielinhereaiéssodperivheresadabs formedcenshé portions

6dateeakhath $I§ﬁ&M§hfﬁ@&@@[ﬁd%&0§My7%Oiﬂaetmi§gi@@frﬁﬂdysﬁcj@s blocked
ted in twegen, nd,.as shown in Fig. 9, a recesse

b’ﬁ?%ﬁw% %“élg‘?éﬁgr?ﬁe‘é%neiﬁg’%ﬁ%avéﬁ %%lrt]%(r)lvc?tr?ﬁél EVeight-si'de sub-door _
body 68 athésreterardtBerion BBE fieraite Byotomeiny R dselrepd, a gap is

foparibmyofheraightsidersidirdmr bety &8sohihatdt is tecessedirwvaidlyody 68
i Si f ontou e surf o} ide. rail,39.

e e o P S Shovermen

3% i‘r‘%&@é {4 it 818eking position., the downward-side belt 38 for vertical

[OdcAlement is pushed by the recessgd por.tions 68a toward where the
guide sail 38% locateds With the weight-side s4b-goqy, begy 88 MevEd O osistant
S“%\S’% the biockln pggtlo ,.a gap formed by the recessed portions 10 68a i
CXBRRVEBR tie WHight-ide ¥ HosT B 8\3#&1&1%31%61%9% Ieeiey that
appydhehdowhwdiaside belbss fat wartivat heovemeritoor bathatis,iwherthe closed
stde Weight:sideshiRr dReirbady 686s:Heaas: dagam is IRepedbYthe, oap formed

b {ecesset(ilgortion G%a betl\éve n %e wel hé—fld sub-door body 68 and the "
© QUi A 30 AW eVER the (hpar-1as bek 38 16 v ERAP Fovameht 38 s uppor
mesrkey 60 thebdapkqddar the fias showrnin: Rigpan dhegnedindodr bddyssnded by
hehas a fire-resistant expanding element 73 which expands when. heated, at
[O@%Lﬁcation that approaches the fixed member 59 when the main boor body

5 .

isin the closed _ _ _ .
Although detailed explanation is omitted, the operations of the

vertically movable transport device 2, the motor 74 for opening and closing the
shutter of the fire door 63, and the motor 70 for opening and closing the door
are controlled by a control device not illustrated. The control device controls
the operation of the vertically movable transport device 2 to lower the
vertically movable body 33 to the lowest position in the vertical travel path
when the control device determines that a fire broke out based on an operation
information of a fire alarm switch which is actuated manually at the time of a
fire break out or on detection information from the fire detection sensor that
detects fire. Thereafter, the control device is configured to operate the motor
74 for opening and closing the shutter in order to close the main door body 66

and to control the operation of the motor 70 for opening and closing the door to
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20 state. With the main door body 66 switched to the closed state, a gap
formed between the main door body 66 and the fixed member 59 or the
support member 60 is blocked by the fire-resistant expanding element 73
expanded by heat. [0045. 25Although detailed explanation is omitted, the
operations of the vertically movable transport device 2, the motor 74 for
opening and closing the shutter of the fire door 63, and, the motor 70 for

trolled b ot
G AR CSHGT VI SOP B o Dpbihan I ey iom

[OfGhble transport device 2 to Iower the 30 vertically movable body 33 to
[omgép\mﬁb@gﬁlﬁ@ﬁﬂg\] the vertical travel path when the control device

deter i&esW% Ituﬁ broke out b§ mlS per% ion '”Tfor mation ?f(f‘oor bodies

fire ala swﬂc iIchis ac uae anual a the time reak out

am%tb@ﬁmwmamthwmﬂv%ré%t&am@@dsab%t @efaasdm@ having

othbereafiéiz tha sentyokdgvise iaﬁm@@ur@dﬁoa}m@ﬁ;h@mmﬁﬁ itfsfde of the
tu%oimn%and ‘r:ﬁl sm%tkge quuu <l1n Orgﬁrég 018% eﬂ&%cg?%% OI’SQQHY @6When the
16 control the operation o tte motor 70 opening and closing t 8h

glﬂé@rltallnz?&/@dmlaéqw%wghtbﬁdb%m BBAPEE trtHeBIGEKintpor 63 may

com;&?ﬁtaif 001461 {Qther Exdbodiments] (1.) While the fire door 63 is formed
l? a plurality of door bodies 5 arranged horizontally in the embodiment

escrl d above, a fire door having other configurations mayH% tilized
For exd oSy W ARG LRSS Y TR R B 20 e T e dt i georted

atsiogte dodr podhipsucti adaviveirdéhelguide taid 3%is hothprovided witheithlet 34 is
g?éﬂmpgxoﬁéu fire foerf3 mmélcgaa%&ph?e%ﬁ%%@ﬁﬁm%mbed above,
[004{{91%]@‘):’&r (2) %et evertlcal movab %/ §|s sus de and le. th
é@ﬁpf‘ﬂ GHE BN pditfordtthe ﬁﬁ?@%?e er]P[l 7 r‘?d“rﬁ% afc&®ampe, the
wiveighe 84 ig stigpended andsupponedatitte o@hetlergdbndlyre%ﬁnbb@imb?ﬁ at an
uﬁi@ﬁ?ﬂbﬁ)@aﬁl{q%e@fgw Gaﬂfieyrac?%gé@rﬁaghww %lamarat §ﬁd’ﬂl@<¥1?@o‘ﬁ§§ﬁ1g body
e, the n may be w ro

DI el UL e AR DB Ao 2 A Bt A AR Capihe body 35
Tlammdbbammetrqnfagwgam priovige e pareitislyl o beofrably thrd imormay be

su@%ﬁ%@f thetretting-hery 35 dmalaﬁﬁws)ﬁtﬁ@nﬂwumw{tem theat is fed out
.\@rtl 1{;1 ﬂ‘% rQ,ri)Xable bo 333 may | iat{spended and supported at a distal

S Wire &l ThRat |§]1% out 20 without providing any balance
We,ghi[nmdentally, in this case, it 1s not necessary to form an engaging

groove 48 for the weight in the guide rail 39, or to have a fire door 63 with the
weight-side sub-door body 68.

[0048]
(3) In the embodiment described above, the operating portion 72 is

provided in the main door body 66, which presses on the vertically-movable-
body-side sub-door body 67 as the main door body 66 is rolled out from the
door storage portion 71, for moving or switching the vertically-movable-body-
side sub-door body 67 from the open posture and to the closed posture. Instead
of providing the operating portion 72 in the main door body 66, a drive means
may be separately provided to carry out a pivot operation of the vertically-
movable-body-side sub-door body 67 to switch the posture of the vertically-
movable-body-side sub-door body 67 from the open posture to the closed
posture.

[0049]
(4) While the embodiment described above had a three-floor
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Incidentally, in this case, it is not necessary to form an engaging groove
48 for the weight in the guide rail 39, or to have a fire door 63 with the
weight-side sub-door body 68. [00431 25(3) In the embodiment described
above, the operating portion 72 is provided in the main door body 66,
which presses on the vertically-movablebody-side sub-door body 67 as
the Main door body 66 is rolled out from the door storage political 71, for

caﬂﬂgiega@{&w%qmgﬂaeur@ékcﬁlyam@\@&ls-mm%ﬂ&%%&%S’yagﬁ the lower
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dﬁw@gimﬁy gespﬂk?@h@&oyﬁeﬂﬁ%gi&%@@éﬁ%ﬁ@%@&-ﬁﬁ@&%&%@ bRMYeeN and the
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providBeL e heldes satpiansipiphe tol providanig firkseldtr e3nbetwessh similar
to athacemiiioorodn additian, to Dyvweerdlliee doors, 6@ raybepravigedioom, and
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a vertically movable body that is movable vertically to transport articles;

a tubular body provided to a plurality of floors, wherein the tubular body

has a vertical travel path within the tubular body along which the vertically
movable body travels between the plurality of floors; and access openings

that are provided at least on two floors and are used when articles are

taken in and out of the tubular body; characterized in that a wire

element wound around a rotating body located upwardly of the vertical
Gla%EVpath; the wire element having one end portion connected to the

vertically movable body to suspend the vertically movable body and the

other end portion connected to a balance weight to suspend the balance
leight transgogi e FiIcRIPBIRISG vertical movements of the vertically
movahlecboady ﬁﬂ%ﬂé@lb@@{}ﬁﬂ]w%ghb\mﬂegwﬂfbmy i@ﬁﬂﬂﬂﬂf&‘(lﬁi@l&l‘é@thln

the tubul Baé a locati n clos r to theﬁ? ance ght than nter

the tu%ﬁ@r” gii’% & direct ﬁocféf? QYational %{Héﬁaé@%‘fﬂ ﬁqﬁ% has a
veeitidattyrelopathlesldbdty m@dtﬂmﬂaalaa@ weightvin ¢ S@etionalcdieé takeable body

rizontal . plane her ertlcall extendi £nga [ roov

SR A B e G o G 1 e 5 Fast on
t‘smﬁqwmdhmesvémbaﬂwmdeame bddy is todateth Nreguiciinag bertjcal

moveﬁﬁgp,‘r‘%tgp e Ye %qlly movable body; the engaging groove for the
vertically movable body being broader in a back portion than in an

openihgVperitmeoimiunicatedne eusidin kodpdtoriatiview aaklenddtthe vertical
rhizanalRlang. WheEINhavin AoV ERaIN BXIERAINL SRYRIIRG YEPOVRPMovable

the balance weight, which opens in a direction opposite to the opening

basbriershg éh@d@fﬂgaaabm@ﬂ?ﬁﬁ@%ﬁnf&ﬂg}en?mﬁamé%aaw<i>§ fepfysgted to a

bdm,a;@ld@lgﬁﬁm&gg@ﬁdmb%@@gwmgp{hlch the balance weight is located
for accommodating the balance welght within and gwdlng v rtical

movehiahit &¢th fbgraﬂlééwsﬁaﬁ% MY REsint the il oa?oma ¢hRdy and
thbegpered agbt clased ated-thiabisngxpemndablevadiosshtheuverticaotiavel a location
ath ta bl ck an insid the tubular bod rOV|d d between tw
o e e han R TR R g b e
loqatthaal arratltr@ﬂmdorﬁrtisafomtwmwhmwmwhydyf doortbediesaackamgeght in a

seHPl&QP%M&"ﬁ%'Q&%& da%% \;\;ﬁg}%klﬁty as defined in claim 2, further

including; . the plurality of jodies are located so as to surround a
penper]é?yt@ﬁtlryeegtml@rr&wwemmww@mhg dosedlln movarsgedy is formed,

in facility asilefingd inielaim 2i uitherinelyding: ical ihe SNIAGIRGLIPOURIRK, for

the balance weight is broader in a back portion than in an opening portion

SUEEGHiCAteaty BRI i Yetana vt at e HisrEsalpRfelcr the
veANAIWNRI®ble body being broader in a back portion than in an opening portion

communicated to outside in a sectional view taken at a horizontal plane, wherein

a vertically extending engaging groove for the balance weight, which opens in a
direction opposite to the opening portion of the engaging groove for the vertically
movable body, is formed in a side of the guide rail on a side in which the balance weight

is located for accommodating the balance weight within and guiding vertical movements

of the balance weight; and wherein

a fire door, that can be opened and closed and that is extendable across the

vertical travel path to block an inside of the tubular body, is provided between two

adjacent floors.

22



the fire door has a main door body for blocking, a portion, of the area to be
blocked by the fire door, that is located on a side in which the vertically
movable body is located with respect to the guide rail within the tubular
body, a vertically-movable-bodyside sub-door for blocking the engaging
groove for the vertically movable body of the guide rail of the guide rail in
the area to be blocked by the fire door:, and a weight-side sub-door for
blocking the engaging groove for the weight of the guide rail in the area to
2be blockedsypdsheffireigosrd&iredransiport fachiyaes definedhatclaim 2,

chara t%r%reegdgifrhlast forméaeﬁ{ﬁ{tga”x{gﬁt\/ a(t?}e gg?qygclﬁleeg %kr)r_gno%dl?n a Prizontal
located in a back portion of the eng%glng roove for the verticafly movable
divediycaind can be moved between an open posture that is vertically or

sapproximately werticaily grieniad and aiclosed estyra fhatis horizontally

or approximately horizontally oriented by pivoting about a pivot axis
extending laterally and in that the main door body is capable of being

woungharoupdier solied ol hetwaen ananen.stateinuhich 1 maih 9ot guide

body is wound around a door storage portion and a closed state in which
rafevireaiihadbe 968y i€ R5Ed out from the door storage portion, and in that
4the maindagsdiaman Qperatngspripmthatipressescanithe
vertically-movablebody-side sub-door to move the
vertically-tnovable-body-side sub--door from the open posture to the
closedhpestgmsdhe vadit deasdady is¢piledsaubidumithe ldorpsieiagehan in an
0 e%ritrilon' (()Sr' iotrac%srgoﬁrflac%itlei% %S c()juetﬂpdeedi;]n C|a<iac 2 fW\t/hee\{' ip ?(Ié:Jr(xj intg :the hoarizontal
ire elEment wound around a rota Ing boo%/ i6cated up’waroa[y of the
pheetticalitravetpath, the wire clement having one end portion connected to

the veytically mayable bagy; E%%%?p%‘a‘g“?&vﬁ’l%ic%% %‘%‘6@9&% bOAYIANG ea to be

the other end portion connected to a balance weight to suspend the

blpaksdde wWisidhe aerl. that asdasdecdainprovidad witksin tiseviubatdlybpayeatribody is
loextending émgtthﬁd{@,glﬁ@!a trayelipath hﬁﬁﬁiQrFBS’d?EJ@@eﬁ%%ﬁ-rﬁovable-body-

roove for guiding vertical movements of the vertically movable body and

side Gy deToriGuitiey ertiearneaolIBeHeobt e Biarciopibighowide body of the
glM‘d&ei‘dﬂilnof _theﬂgﬁiﬁéi?rglq)@l} %ﬁ@@f@b?@gpﬁm%?%f, and a weight-side
redetermjned portion, of the area to ocked by the fire dqor, that i
SR A S BB G S s SRy bbbl 1 T ara to
bereRpéeti toythe duidéorail, a vertically-movable-body-sidc sub-door for
blockjng an area of the groave for guiding the vertical movements of the
> vertié&al yaPT%B%?t? e 'tlalé%if}g:n? lgeéréna%%lg]egb%cﬁ%c %;'/Z‘fég’hﬁa&oor, a
weigﬁtesmfmﬂi-ﬁomvaiﬂﬂb@mg'@l airedofrthe proowe fmraglbmﬁhg?me'on of the
enfSHIERLMAVETENROUEMRORL e L85 19BBOKSINNMR MEen an open

oor, and a closure plate for blocking a predetermined portion on a side in _
pofihier ifel bafatied Wweighnsotosatsdhvvieht esd peeti e tideag did e eip dnpgréure that is

hoﬁrz%ﬂtg?l?eop|Qﬁfﬁgxlﬂ¥§%ﬁrl%qggﬁtamﬁ tapsRartfaciivhasdefined I pivot axis
char

claim 3 or 4, acterized in that each of the access openings
eX{ERERALARIBUYR! pbHIBN of a peripheral wall of the tubular body on a side
wheradhgaverdisallydnpvablebadywisyecated asdvigwed fionbihe guidpcidiben an

open state in which the main door body is wound around a door storage portion and a
closed state in which the main door body is rolled out from the door storage portion, and
in that the main door has an operating portion that presses on the vertically-movable-

body-side sub-door to move the vertically-movable-body-side sub-door from the open
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posture to the closed posture as the main door body is rolled out from the door storage
portion.
6. A transport facility as defined in claim 2, further including:

a wire element wound around a rotating body located upwardly of the vertical
travel path, the wire element having one end portion connected to the vertically movable
body to suspend the vertically movable body and the other end portion connected to a
balance weight to suspend the balance weight; and

a guide rail provided within the tubular body and extending along the vertical
travel path, wherein the guide rail has a groove for guiding vertical movements of the
vertically movable body and a groove for guiding vertical movements of the balance
weight, and wherein

the fire door has a main door body for blocking a predetermined portion, of the
area to be blocked by the fire door, that is located on a side in which the vertically
movable body is located with respect to the guide rail, a vertically-movable-body-side
sub-door for blocking an area of the groove for guiding the vertical movements of the
vertically movable body in the area to be blocked by the fire door, a weight-side sub-door
for blocking an area of the groove for guiding the vertical movements of the weight in the
area to be blocked by the fire door, and a closure plate for blocking a predetermined
portion on a side in which the balance weight is located with respect to the guide rail in
the area to be blocked by the fire door.

7. A transport facility as defined in claim 3 or 4, characterized in that
cach of the access openings extends through a portion of a peripheral wall of the

tubular body on a side where the vertically movable body is located as viewed from the

guide rail.
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