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[ 0001] The present invention is directed to a transport facility having a
vertically novabl e body that is novable vertically to transport articles,
and a tubular body provided to a plurality of floors, or nore specifically
to a transport facility in which the tubular body has a vertical travel
path within 10 the tubul ar body al ong which the vertically novabl e body

travel s between the plurali cess openi ngs are provided
at least on two floors and ?&%Rﬁgégfgﬁéﬁmgﬂﬁgﬁfes are taken in and out of
t he tubul ar body. DESCRI PTI ON OF THE RELATED ART [0002] 15 This type of
transporgA?ngbbﬁbeéFafﬁEu fPrdg ansport articles among a nunber of

di fferent oors. For exanple, a transport facility is configured to i
transf er FAEEPCPESTED BNVEBNTT@MI | y novabl e body through an access opening
provigledigpiyhe floor fromwhich the articles are transported, to cause the
vertically nobvabl e bod%/ carrying an article to be noved vertically, and 20
thereafter tolbeapkesept (ipgenbippcise ditgchtbtther thonsepdr dacilityuchavagor to an

oper at or yd; AU MBPa e IRRIS (HRE 1k HHoRILAY WERGATYy 1 eraflsport ARidlBd Gihd Re
article is.trans orted..d hn t he tlra%ztpor%ﬁam lity describe %!f JP No.
7- 17658 70ulHar RAdpREpEided sy 12 gHlupsay @ %ﬂr%&aymogef%w»%ﬁc % Hoadtire
wal | mat ganaporsdatilitly inhwhichbtHeatubwdbr bhody harya rettike ttanslgeathbyithine. By
form ng the, penipheral ;wall jof, the tubular bo ith a fire wall terial,
1 amdh it CHENRE BT ol v R SR Rl Bl bl Bsbmib par o
t he t ubuplaraligdyf flammgeddmecéss epenifipe afé peowdded avlieadt antwbdloopeard and
cl osed ' - ' i ' in each of the
access g&%ﬂg@#ﬁggﬁﬁgﬁlﬁ%*&gﬁ% .95%32“ iaﬁlﬁ?&ié%%ﬁkééﬁﬂ@l}é’rﬁ)gyt ubul ar body. When
a fire DPREKBIBTLAON {QR HEEATkERTre kept from entering the tubul ar
body thrpgh]the access opening by covering the access opening by the fire
door. As such, in the transport fagility des(i:ri bed in JP No. 7-176587, an
atteipt i s madBUedype Gbdmnggreiniigesale Need te dransrertprigee smong dor by
pr evegt Ix}rcﬂ@m?]ﬁﬁfoﬁ?hﬂﬁgﬁeﬂtr ﬂmxﬁﬂ%&léi%niﬁl@, h:ﬁuhﬁlﬁ%ﬂ@qfﬁﬁﬂﬁﬁ*cht(@nﬁ%u%@% ers] s the
spread of t ire preventing the tubul ar om acting as a chi mey
(b mmeyrBPEE: FHER B Bt Tt aTHe FHGRUS TR BT SHRER: Y SRS uDdane 1
provided on the floor from which the articles are transported, to cause the
vertically movable body carrying an article to be moved vertically, and
20 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
25 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
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 transport facility described in JP No.
7-176587, an attempt i1s made to prevent spreading of the fire to a different
floor by preventing the flames from entering the tubular body and to
35 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




body. [0003] However, in the conventional transport facility described
above, a fire door needs to be provided to each of the plurality of access
openings provided 5 to each of the plurality of floors and the peripheral
wal I's provided to a nunber of floors need to be formed as fire walls.
Therefore, the structure to suppress the spread of fire, such as providing
many fire doors or formng peripheral walls of the tubular body as fire
wal | s, bﬁc mes expensive. [0004] 10 The present invention was made in

| i ght of P% current status of the art described above and its object is
to provi®odltransport facility which can offer a | ower-cost alternative

for a structurg for suppressing. spr | Aflre.
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tubul ar Wady of ¥he tubilarbody asdmenxpllshecrpes ekpensikat a fire door, that can
be openefihpmadl cl osed and that is extendable across the vertical travel

path to bl ock i nsi de .of the tubul ar,body, ,is ovi ded 25 het t wo
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is, wthfithe fire door open, the vertically novable body can be vertically

moved al gpagARE derbEE adyEesRert path to transport articles anong or
betV\eeneﬁ%OBIﬁﬁrality of floors. Wth the fire door closed, spreading of fire

to 1@h ors can be prevented by preventing fires and snokes from
entering othery fl{Bve (BR dhREt, &, trambPoithdickligye isl ofdcofd AeRdwitly 8Rel f
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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

20  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 is characterized in
that 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

25  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]

30 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.

35 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




-2 k=- and the chimey effect by the tubular body can be prevented by the
fire door provided between adjacent floors. In addition, even if the
tubul ar body is danaged by fire and fires and snokes enter the tubul ar
body fromthe damaged portion, spreading of the fire to other floors and
the chimey effect 5 by the tubular body can likely be prevented by the
fire door provided between adjacent fl oors. Thus the invention can
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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 possible to properly block the inside of the tubular body by dividing up its
inside into separate areas and blocking them with a plurality of door bodies
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]

25 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

30  of the guide rail when the fire door is closed.

[0010]

That is, 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

35  be provided where the entire tubular body can be properly blocked by the fire

door with a simple structure.




35 be provided where the entire tubular body can be properly bl ocked by the
fire door with a sinple structure. 3 [00111 Yet another characteri zing
feature of a transport facility in accordance wth the present invention
is that the transport facility further includes a wire elenent wound
around a rotating body |ocated upwardly of the vertical travel 5 path, the
wire el enment having one end portion connected to the vertically novable
body to @%ﬁﬁfnd the vertically novable body and the other end portion
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balance weight, the engaging groove for 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 movable body is located
with respect to the guide rail within the tubular body, a vertically-movable-
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
30 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,

35 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




body is located with respect to the guide rail, is blocked by the main door
body, 35 the engagi ng groove for the vertically novable body in the guide
rail is blocked by the vertically- novabl e-body-side sub-door, and the
engagi ng groove for the -4 weight is blocked by the weight-side sub-door.
More specifically, the engaging groove for the vertically novabl e body and
t he engagi ng groove for the weight are both fornmed to be broader in a back
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wound aroun etween _an open state in which the nmai n”door
bodyl§ s h}@ahadbs %ﬁ%ﬁ@f}rah%fﬁég asHBrAg 8tEA N and a cl osed state in which
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presXed lowdyorand can be 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 door body is capable of being wound around or
rolled out between an open state in which the main door body is wound
25 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
30 portion.
[0014]

That is, the vertically-movable-body-side sub-door 1s 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

35  that the vertically-movable-body-side sub-door is moved from the open posture

to the closed posture.




pushed by the operating portion of the main door body as the main door body
is rolled out fromthe door storage portion to be noved to its open state,
such 35 that the vertically- novabl e-body-si de sub-door is noved fromthe
open posture to the closed posture. -5 That is, the
vertical | y-novabl e- body-si de sub-door is opened by using the main door
body as it is rolled out as an actuating force; therefore, the structure
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20  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
25  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.
[0016]
That is, by blocking the groove for guiding vertical movements of the
vertically movable body and the groove for guiding vertical movements of the
30 balance weight separately by respective door body, the groove for guiding
vertical movements of the vertically movable body and the groove for guiding
vertical movements of the balance weight can be properly blocked with a fire
door with a simple structure. Thus, a transport facility can be provided in
which the entire tubular body can be properly blocked by a fire door with a
35  simple structure.
[0017]




vertical novenents of the vertically novable body and the groove for
guiding vertical novenents of the bal ance wei ght can be properly bl ocked
with a fire door with a sinple structure. Thus, a transport facility can
be provided in which the entire tubular body can be properly bl ocked by a
fire door with a 35 sinple structure. [00171 -6 Another characterizing
feature of the transport facility in accordance wth the present invention
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vert.i cali(% %vabl e transport device, Fig. 7 shows a cross sectional plan
vi evtlof d%ertical l y novable transport device, Fig. 8 shows a side view
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Fig. 4 shows a cross sectional view of the vertically movable transport
device taken at a horizontal plane,

Fig. b 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

20  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,

25 ~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,

Fig. 13 shows views of the fire door in operation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
30 [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

35 movable transport device 2, a ceiling transport device 3, and an on-the-floor
transport device 4. The vertically movable transport device 2 'transports




30 [0020] Hereafter, an enbodi nent 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 exanple shown in Figs. 1 and 2, the transport facility is provided
with a vertically 35 novable transport device 2, a ceiling transport device
3, and an on-the-floor transport device 4. The vertically novable
transport device 2 -7 artic
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20 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.
25  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
30 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
35  from the ceiling side to the floor side.
In the air cleaning means 6, an ambient air intake channel 14 is




ceiling. In the air cleaning neans 6, the air intake room 10 forned bel ow
the 30 grating floor 8 and the chanber 11 fornmed above the air filter 9 are
comuni cated with each other by a recircul ati on passage or conduit provided
with a ventilation fan 12 and a pre-filter 13. Wth the air cleaning nmeans
6, the air in the clean roomis circulated by the ventilation fan 12 while
cleaned by the pre-filter 13 and the air filter 9. The cleaned air is then
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above th | cle transfer portion 41 for the vertically novable transport
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U-sh 3]&31? %ter:il %eé/vaﬂd al}/jeg‘ngavmre wi nding portion 22 within the
I nne pg B1OVES A AE PWCEAE T cadi ng out the wires 23 and a grip
portion 24. Th@hg rarpicpotrainsport24 higle sifshas dedk hacle thvd y G waicle ael guntedand
supporte ] T

t ranspor? P E ol b MILR 1BY 08, ﬁ%%%%“"e*th%@ﬁf BREPELs ¢ he
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transfer latteﬁal%rew%ﬁd halvPnd Iaewﬁ"étvbﬁi(ﬁn% ﬁ;}%@ﬁf)ﬁrzzoﬂrﬁﬂhﬁ thé Jmﬁfeif 8patOPRT i ng
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portion 44 RYs@pddiedgat hae @istalcbedOnftied atdppoked bandfekvipsy 2i30fHr4l Wi th
the grip E‘ rtlog?24 aft:eil | owering the grip portion 24 without an article
I n t hPSP eapticedrticle 25 transport vehicle 19 transfers articles 1

bét ween itsel f Thadirtiok aahisphe wehinlsfleris qafizuoed 44 mdv@02w] 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 1 from the article transfer 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
25  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
30 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
35 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




In the present enbodinment, an article transport vehicle 26 is provided as
an on-the-floor transport device 4. The article transport vehicle 26 is
able to 30 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 nore wheels 27a, and a transporting conveyor 28 which nounts
or supports an article and horizontally transport the article 1 while
supportin tr ort 26 is configured.to delver
i’ pecertwpedsia eptd oo BB A Stk Santer pnktuf Ao pet RS Faivedly T on
41 by cau&n&gﬂkhﬁayelpmﬁportlng conveyor 28 to be operated while the trave
vehi cl e ?%%y]27 Is -9 stopped at a lateral side of the article transfer
portion ﬁter it is noved along the travel path. [OOZSL Figs. 3 and 4
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20 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
25  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
30 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
35 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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taking articles in and out, the vertically novabl e body 33 which noves
vertically along the vertical travel path within the tubular body 32 to
transport articles 1, one or nore upper-side belts for vertical novenent 37
30 that function as a wire elenent, 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 novable body 33, and that
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and al so on the upper floor %[ hroad portion 32a near the fl oor
for éd neRenipg me mﬁbeﬁ&r‘lé aem Farrovidedrbetweep adiasmt dlogarshorti on. In

the descriptigndahethi®ulabBbay I2OHNs %31‘1!16‘11&.*, qﬁomcﬁﬁieaﬁ thedlelwir Rjordd, the
front-and %0 back (or foreﬂandﬁfo‘%?h rglctl og r ef ejé the IQII h Cfiﬂloon in
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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
25 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
30 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
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
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surface. [0028] Defined in the broad portion 32a of the tubular body 32 are
one or nore access openings 31 that open toward the front for the
on-the-floor 30 transport devices, and inside of which article transfer
portions 41 for delivering and receiving articles 1 to and fromthe
on-the-floor transport devices 4 are provided. The broad portion 32a al so
defines one or nore access openings 31 for the ceiling transport devices
that open upwar and ar icle ansfer portions 41 for eI| e and
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portions ' ocated Vertically space romanother 5 pair wth each pair
provi deddln association with each article transfer portion 41. A transport
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article transfer porjion 4 and the corrgctggndl n% article su port ortion

42. An olﬁﬁéﬁleﬁfgv%ﬁdtlé o &vany %B?rtm it 3R RINE AIDEROSERPO 0 and
whi ch coygftort 18, Bes @p@ﬁm\genﬁcelosmgom ng valilchs(:apf b\éldiﬁdedl anddtbistion,

ticl t t t tl ded th
ubUithr BBGJ Hh BV scRerares e dees GEhe S0as Freaisds hvel path to be
| ocat ed i n thelmperdditieny arhekeeotorafgaopamtimmr dbofort tserﬂéngrmittdlgs sit arage
t 45 '
Cror e a PRI CREHaL Boliy B2 66l Bechithatel Bb R o8 vERic t@%‘ﬂ‘%@ag] Fi g.
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devi ce. h I shown
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offs1e5t fliﬂolrl?ﬁllﬁé()ﬁ%ﬁﬂ@% dwithin thembadabedy 82 in a cross sectional view
taken at| O@ZQEH zontal plane, toward the location of the balance weight 34
(toward the

RGO RERE AT TR S T
ment i onegevigh@ig) 8 id hei@alividey sledwingthiesveaticallgetbwabldbodpcat ed rearwardly
of the verti CaAs shown in Fig. 7, the guide rail 39 is provided within the tubular
20  body 32 offset from the center of the tubular body 32, in a cross sectional 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
25  {ravel 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 is
30 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
35 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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25 travel path of the vertically novable body 33. That is, a |l arge space
for the wvertically novable body 33 to nove vertically is secured on the
front side of the guide rail 39. A vertically oriented or extending
engagi ng groove 47 for the vertically novable body for guiding verti cal
novenents of the vertically novable body is 30 forned in the guide rail 39
on the side the vertically novable body 33 is |ocated. The engagi ng groove
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are for fretheat at rfommt ends Otﬁfa @apapf sote QDdeOIm)éﬁl t:iwé; A® ldvatediaé badbat ed at
poth | afgpAll RS, afd AxBdP el thl foe-ahdr efy aidedidn, Al BRIAOR i HET T O

formthe engagi ng groove 4 e _wel ght. such he back portion

t herbof emgagingggreaverd’| ﬁJtre‘ib@I wwghthsqqhaﬁh%@l%beﬁﬂf wgrientthereoleiy Bt - si de

proj ecti pehReF ldteps W§Rh twahcme heed pbAid a,bél ht- @m oyectﬁfgepmfdmd at
rear endS of _a _pair. of ns 46 qu Fi

7, a pai 0 ’oWhvlfngFQ]E?td]@ (i]cysmfv@r %rieciorme ?Fé’t’fte ?QO%BQ@& int h-e
gui de rapérthsM@re the belts 37 are horizontally spaced apart and are
provi de [o‘ﬁstoﬁ" gear teeth. Each of the upper-

20 As shown in Figs. 5 - 7, a pair of upper-side belts for vertical
movement 37 is provided in the guide rail 39 where the belts 37 are
horizontally spaced apart and are provided with gear teeth. Each of the upper-
side belts for vertical movement 37 is wound around the upper rotating body
35 with its one end portion connected with an upper end of the vertically

25  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

30 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

35  a reverse direction. '

[0031]
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side belts for vertical novenent 37 is wound around the upper rotating body
35 with its one end portion connected with an upper end of the vertically
25 novabl e body 33, and the other end portion connected with an upper end
of the bal ance weight 34. In addition, one down-side belt 38 for vertical
novenent is provided in the guide rail 39. This down-side belt 38 for
vertical novenent is wound around a front and back pair of |ower rotating
bodi es 36 provided in a | ower 3Q part of the travel path of _the veftically
movabl e body 38swhawmir Bigd hothe gartien mhepckdonthh upnesigade dsitsplrti on of

the vertigahly ABVaRbE: waa@éxteam ddvenwatdl rﬁ&ﬁ%h@%ﬁp&%&@ﬁﬁgf&a \évitgsa
e body

I d t f th I h t | |
o ovedSodeTre {f‘:hé g Rl Pedy 350 Jyarerb e asgiy of thY RGERBSupper
r 81('-)2'[ i ng lhfﬁr atHeDrxmmdaﬂyr ﬁﬁivlabha dj“odly[l a13(5 the q&tﬁ'ltﬁm d!xltﬁﬁximgg

; t he u i_de
Lel tg fo Owygvratrfl@'a @r@ﬁ? b%lfhlcﬁa‘?ep e#fgs}s g%ﬁ'?c\?gr %mfgr%’r% F ﬁgé%%ﬁer
rot at i ngghahy 483&rtthwedghhe vertically nmovabl e body 33 is |ocated
forwardly of t t I . and
t he port?/on ex?@ %g%lego tﬁé%ﬁ‘fhé%rj 2l H%Et gg ff)%g'g%eﬂlév/\aéirm 9‘9434 ?gﬁﬂ])éocat ed
Wi t hin tpertemga&;qtﬂlgdmgr opwerdsy ffmmtﬂee \Aewghtrota/wﬁ badsp et towardghe
downwar dg, ftﬁ‘c%lftﬂleﬁltovéﬁlef RSdyY 88 ik Q@Aatg@\f@mfdly bh%he @%&gﬁﬂg gfaoeedmﬁbr

upwar dl y | ower rotating body t owar ‘Bii vert cal“y \ﬁable
bodyl B3 He VetaRly mvARlaIbg b aAh h RIEPRGGTIRE W RELY TOvaRd b

verti cal hy1#¥Rliehbedys 1ratbd WelRRthe eRgexinglidonee 48\er tey/whiphar d t he
bal anceA‘;O\e%%Et 34 is located within the engagi ng groove 48 for the weight.

[ 00321 wn in Figs. 7 and 8, a plurality of guide rollers 53 guided by
the guide raihAs38oameinpFipsi dethd 8, 4 phuradity iof ghide ralexbl58 dradyd 3§.thehus,

the 15 ve |call novabl e Y, 3 G f u e y ved

whi |l e gugﬂléitt? ?)Iieupﬁ?‘f@ygo‘fo glﬁl d‘éer(rB% g h%g'égfo%%d t%?ctﬁ%ﬁlﬁde@r abl e
di spl5ac emtlcal]ynniolwablef body 8dds abnfignded 4 deaterticaby tthoved whgleggindedr ol | ers

53 provi 9;%@ g)lﬁﬁqltﬁ%rfig{u?@é ktﬂlé@\@ﬂo ﬁgﬂ‘ié’t 1]%‘2 desiiHIE d1 18cdth QYisdadhepper

and | ower” se S| X r ol rs tha 20 contact and are
gui ded bioremmlea&wﬁal@é%raéfdlméwpa{ r of verticall y movabl e body

As guide rollers 53 provided to the vertically movable body 33, there

are provided upper and lower sets, each set with six guide rollers 53 that
20 contact and are guided by three surfaces of the pair of vertically movable body

side projecting portions 49 of the guide rail 39; thus a total of 12 guide rollers

53 are provided.

[0033]

An article transfer device 54, that is capable of and configured to

925 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

30 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

35 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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side projecting portions 49 of the guide rail 39; thus a total of 12 guide
rollers 53 are provided. [00331 An article transfer device 54, that is
capabl e of and configured to 25 transfer articles 1 between itself and an
article storage portion 45 or an article support portion 42, is supported
by the vertically novable body 33. This article transfer device 54 includes
a swi ng base 55 which can rotate freely about a vertical axis Pl, a
support 56 for nmounting and supporting an article 1, and a |inkage 57

whi ch ishﬁkégﬁégd on the swing base 30 55 and supports the support 56 such

ghat thg4SUDDOTh?5GsCﬂ§aQ@U@Kie%ﬁﬁﬂ?aﬂéﬁcéﬂﬁia@kﬁﬁ% ﬁ?@%@@ﬁk@ﬁﬁhiﬁﬂﬁszﬁr
evl ce | ur e e 0O C Irectli on |I.n C e
Cooport aeifle L ates i S d B Eatroauonnig, ircle Meordn mirtite A& fnd 1o
be abl e aphidwisuphobepowtam 42 edth theswin®hasanSihrotdtet lve thaumheldhreﬁﬁohs
retr '§Ve§%t BhPET V#dr%”?ﬁqgvgxtteﬂ d e”d Gablid, P YR8 %E’ O 33, ;’1

ur h e suppo or age

config nin pro jects toward an artlcles
portion aﬁpmtmrapm@ @ thippandle strageposon By exwvbidi thy arttle dtisdot i ng
the -144] . That is, the article transfer device 54 is configured
to transg&eﬂ‘t} artlcle 1 between itself and a corresponding article

st or age on 45 or article support portion 42 with the swi ng base 55

rotated so thaA m@al@syr wig8 rénefs Mgﬁmeﬂu@ﬁ%é gafid 1‘5&11389%@@%%?1@@(1
retrl eved C}E ponds H ﬁgtb(ﬁi su ort ortion 4% hl cle

st orfe Bob et%e { NGy we copdigyrg stpé%%ecrtmﬁ ¥341 A
pl ur ﬁl [ E it}o%dg?uhﬂke gﬁﬂiddzbﬁ tﬁépweﬂﬁjﬂ olﬁxguﬁdver@%u@esarw f%@ﬁcﬁnﬁd@é@aﬁm@ed 10
to the ance Wwel ancC IS CO ur e 0.Qe

ot e o Pl i B ot B DB o ST AP BiEn,
restri ctthmeiwgm@lgeom@é&fcadb&mﬁghtn the fore- and aft and | ateral

directions andAé Sgggdgvfﬁﬁgs%f%rﬁ Vl&e@et(?r}gl%gbggm%r og,ﬁg}f@ 4orthgpee #Ei ght.

As guide rollers al’ance wel
pr oviddedprppded unpet @nérlowex setSea@Cth st withtfhut @mdegmllmrswl ﬂf@moagacfchat

contact ,and,.ar&,iaulid8d thy Johe ob %élgﬁf SR 9?{? eéﬂlﬂg ﬂ?fr?iloﬁg t 501 ﬂnHOﬁfﬂe? ns 50

and i nner proj ecti ng ortlons hus a total of
ei ght guPTRIeGtHIg gqarézlcgg 5]apgtl}ﬁ gtﬂd@é‘@ﬂ ?[Sb@ ys a total of elght gulde rollers 53

are provided.
[0035]

20 As shown in Fig. 7, a support member 60, which supports the fixed
member 59 for fixing a vertically intermediate portion of the wiring 58 for the
electric supply lines, the communication lines, etc., 1s provided on 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

25  guide rail 39.

[0036]

As shown in Fig. 1, a fire door 63 1s 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

30 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
is 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

35 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
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20 As shown in Fig. 7, a support nmenber 60, which supports the fixed

menber 59 for fixing a vertically internediate portion of the wiring 58 for
the electric supply lines, the communication lines, etc., is provided on
one lateral side of the guide rail 39. Wring 58 is connected to the
vertically novabl e body 33. A |adder used for maintenance is supported to
the other lateral side of the 25 guide rail 39. [00361 As shown in Fig. 1,

a fire daqor i s provid t ween adj t .flaors,,, ca e open and

Cl osed afaopfackeoREgvErCto BbkaLade i Wi i duneraPubS: SEBLFL P h0ay 3
Wi t h t hebitading aireclabing e tthedbpeging réxs $ortned iarthecslabtfl@reF. A3, pdich of
the verti cal i e bhody 3 The fi door. 63 1S de_of stee Fig. 9
o a ol anBiiat RS TR e S5 e BohipBiny St MR EaRle iy T 2,
side vi el0@3dwing the fire door in the open position. As shown in Figs. 9
and 19, a rectagt i S : 'gﬁg v S =
arranged bet V\Bﬁgt %‘E?%f%ﬁ%ﬁiﬁ%ﬁg@%l&?ﬁ%@ﬁ [t g&?}o]?lve#gﬁ E%Qgra Jsgtg%s to 35
sur r ound Figrel 3 ebeunguiide vise ahomgirgatheokivpedogrint the dlpspsl pgsitivheand Fég.door 63

5, P B m e RS A it g e
tubul ar Badiheairgdoonpadrelrgess @P&hﬁ@%ﬁf@ort@éiﬁp@% 204l $SPREANEA t he
sl ab- f| ogextto H0E anbliger inuihel lagritedyl ddettsomr it iedudes s widiaudsbritdy _
per g0 ool S LR, PR Mo L0200 gkl RISUR 8, Sl o o
the fire3dbon the sideirivbsiedtiposertticaily @ndablechodyl imniokadswithgrespsctshow ng
ol udes S P AP BT PO R e BisA e dakdbIf T Uas 0G0 bR b’ B1OPRR°]
anot her blockhdhhenigaghtggrodie ddtibothe aenti¢albt woesble bralyninddwr gbiddyailo 66
i 86K SLogR 8L ASUBBIITOD AR L D, B g Sty 1
wi t hl& espacthe welghian ghe gaiderail 89, Incidentallyapach sbihepirameoesdysb@ethsub- door
body 67 whifMooPHeal%6, fEe 8LAGIROMBL BN A -$idk sh'BQidb@rHoﬁﬁfEWélénﬂPt\lﬁm e
MR e IR e R LR
I ncidental Iy, gadhtled pbfttorf s8R djRaynsB4 (ihehe vabilad Gy BXyorbbhe bide
verts oo Ly, E8iall pE: ShanyPaonn, oty Sl S Re oAt L
64 (200 t hespeabtd die goile 88) 39pois hlhekeal declosed 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 10) where the main door body 66 is
25  rolled up around the door storage portion 71 and rolled out state where the
main door body 66 is rolled out or fed out from the door storage portion 71 (see
Figs. 11 and 12).
A shutter opening and closing motor 74 for rotating or actuating a gear
(not shown) which engages or meshes with teeth or otherwise unevenness
30 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]
35 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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opposite to the side on which the vertically novable body 33 is | ocated
with 20 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 10) where the main door body 66 is 25 rolled up around
the door storage portion 71 and rolled out state where the nmain door body

66 is rolled out or_ fed out fromth oor. st.orage portion 71 (see . Figs. 11
and 12) . thatsphe sep-dgeefihgaarke &ays ngywewnwg%ﬁt G %‘&F?ﬁ)j ortendidgating a

gear (ngkissGemiredvib GR BRYAYES afls) Mesthesnvaii bpéeglobtale @boEBE.S® and
unevenneia .30 %oni]]rrﬁd i n _the und rsgrface of . the,main 'dol\?é %od%/ 66do The

mai n doo )oE)’Ein Kh & asHnel ATt OF APREGXHRAIRLY ST HEFWBLHITE EMhR) ed up
st at e andosed Ipedtwnaet in sihdtle it asdsemepenhdriamdat loo sagprasinmdtelydarizoatalot at ed
or actuat N rar reverse direction by the shutter opening and
cl osicéng H@%&re.;%b?‘%?, aﬂ‘ggﬁ?‘he vertical |l y-novabl e- body-si de sub-door body
67 is provi dedTha verticalbyakovadie body eidet sub-dnegabpdiy 6grisowalignrediio tiee

verti cal b S = t bs \V: by

pi vot i ngb%a{]gg%%! l%ahﬁ%?g?gﬁ @ﬁgatae}%gi1%5%gx?Eoﬁae?lg??ggéégeocpg{sbv?%gq%‘6%%1 axi s),
bet ween Eespegi0.poyextieal coptermighe sbsdepr haly §'h saithah 1 is wegednwsragd

verti cal j1@ropRpPs s @b alyr 18 dw s MeiPOSbiR Giidicd hadbRSHR PiRst HkR, hRdwhi ch

It assunes a1 horizontal or ap‘ggt&m rratel¥ Bgrlz ntal 5 posture (see Figs.

1 aft 13 beldna theqpeanasiuseolil 2Meehet JPdees lﬁsdégra“ﬁo@' 67 i's configured
to ﬁe pi vot abAﬁd&ﬂi@L&ertihell{Din&i@&tatﬂ&b&;ﬁr@@dﬁ eab-ag@ﬁ/bo%y)67dis$pllacaddunmrd| y
W t respect to, a verti enter of t sub- doaqr.. 6( SQ,t it is
U ged t otk anepPneomRvh s B Ml ek o Wit Yitbicaf A sPi st ow
t he pi votediiadly modable(addy F8eby thechiegopitpospost tor thewtdn postagmend 25 (see
Figs. 10, a . 2 I gal.] y- P - Sl 67 is
so | ocat %Odgﬁ)ﬁi{%_eégagfgﬂg%géﬁéogegbﬂgg%ﬁ&bo&%\%g%g\%ﬁ f?%?]f ?sﬁiez{o\‘/ggg% cal
travdl pswitcbed thets d@eﬁimtw. movabl e body 33 by the change of posture to

the openjgpgjure and as to block the engaging groove 47 to prevent
vertical pasSage as it is noved or, 15 switched to its ¢l osed ﬁosture.

[0040] The wei §he-wsight sids- s8udoyohydn £3i1s Hrangbancanhalorpshe fed 1 xed
closure plate 69 to be slidable in the fore-and-aft direction between a retracted
position (see Figs. 9 and 10} in which it is located in the back side of the

20 engaging groove 48 for the weight, and projects slightly 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 rail 39 is located and enters into the
engaging groove 48 for the weight.

25 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

30 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

35 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

-17-




closure plate 69 to be slidable in the fore-and-aft direction between a
retracted position (see Figs. 9 and 10) in which it is located in the back
side of the 20 engagi ng groove 48 for the weight, and projects slightly
fromthe fixed closure plate 69 toward the side the guide rail 39 is

| ocated, and a bl ocking position (see Figs. 11 and 12) in which it
projects fromthe 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

t he meigﬁﬂdtkgl’mﬂﬁﬁgpﬁﬁﬁﬁﬁhg and closing nmotor 70 is provided for rotating
or actu@soqud a pi nion gear which nmeshes or engages a gear on the rack

formed in the per. syrface, o he wei ght.- si de, .sub; door ,body 68. B

rotating the pTHPGRRIGAR SC06 Bra A PARLRAFEDE T PELTH DFESDy °BIE door

?8egl n?m pgdh@d :)he n@mﬁald)y-mo?@brlé-b?dym®hftzlisdder ?u?ygmbmsb?@yﬁﬁancm?rbtei 231: d
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w dt h of i i - Si - o] LS for or I han t he
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wei ght ; BAds eppfigured guchithagons tosdeme sviehed or maved iguiheeclosad stgte.so t hat

the wei gffts she@hap&t pEFathRsYofifok 70 SlovilRdbRI REHidthPeh@thoREbRGIRASI L1 ON
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verti ﬁal imv@rﬁmd e Iaa-é;wdwtt d$hd@i§w@eddmorﬁ?ﬁwf@%e @?efd‘tﬁ}%’r’pbﬂtﬁﬁﬁﬂﬂ prtésd@@dyf 6?h

IS rolled ou Fom oor s rage rgl gn 0,S C e re o e

vert | cal V) heRabn. Bbaheortiel eumth i sty S e Both Wb IR eS| the

gl60_sed ph:?:_htmbab(hﬂﬁ‘ thespaot faixés | tbywardshe fhowk quntiléhgsiddfebad]meidﬁhtmpti@chrl bodé
IS CO r . . \ Cl 0se

ctate, PR aROuS AT pbin g??%%fgéﬁ%?%h iy RIS BOGE fte, S Q0o Bod BT

por tifon biatdkbaownthapiistradiody 6 envancepside (Bonfiséde): ehiphiswittheapper

side bel [, §05%; 485 L h6Rble TRUGEAL s38-d38r bbay favthcﬁ é@g ab&la poduportion of the

operating portion 72 presses” on a portion ©
verti cal vabl e- body-si de sub-door body 67 that is |ocated above the

pi vot axis, tonakHokREnIRGK9PRphiPsf fedssediffikiont $Bh 1k FoRh¥@in addidtdl0 nNDOve
the portion of .the vertical]y- abl e- body-si de suh-doqr, body. 67 | ocat ed
bol o HEABPOBOREE B34 BARAloBH BPUREE: ThagHaa B POSHaR COARPERoSNPd Bea t he
ver tdeeal foymifp\thbldéstadaid podidon bb thkoataih ddyr bédy 66isuehahas edisnesédsed.
inwardly (i.e. to the front side) from the contour of the distal end 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
25  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-
30 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
1s 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
35  between.
[0043]

-18-




[00421 As shown in Fig. 9, a pair of recessed portions 66a is fornmed in a
distal end portion of the main door body 66. The recessed portions 66a are
formed by 20 form ng the distal end portion of the nmain door body 66 such
that it is recessed inwardly (i.e. to the front side) fromthe contour of
the distal end portion of the vertically-novabl e-body-side sub-door body
67. And as shomn inFig. 13, as the min door body 66 is aned to its
cl osed state, pai r of upper-side belts f ertl 37 are
6f551P E

pushed by the ég. TS EEB- ot iespRSe8 T B ‘WPP@ anyhe Gistale rai |
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lLid to be noved
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spdes pliasedapthpgay- 68 and the guide rail 39 is blocked by the
domnmard ¢ belt 38 for vertical anenent That is, when the weight-side
sub- door body 8 i.s close IS for y.the recessed portion 68a
between the We‘g@rﬁ ngemsg'bgdégf the dgraps oo%d e QfLitee Palresesistadiever,

t he uppegxiEnfeklenséhtf M3 wahichCakpaMUe®hén heated, at a location that
approaches the fixed member 59 when the main boor body 66 is in the closed

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]

25 Although detailed explanation i1s 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

30 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 1s 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

35 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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15 38 is placed in the gap. [00441 As shown in Fig. 11, the main door body
66 has a fire-resistant expanding el enent 73 whi ch expands when heated, at
a location that approaches the fixed nenber 59 when the mai n boor body 66
isin the closed 20 state. Wth the main door body 66 switched to the

cl osed state, a gap forned between the main door body 66 and the fixed
menber 59 or the support nenber 60 is blocked by the fire-resistant

expandi ng el ement. 73 expanded by . heat. 00451 . 2 t hough, .det ai | ed
expl anat PHYS ¥ ?ri’rﬁeté@d’,"gltgﬁg S%ﬁ?e%/‘& H%st%#y &Flgo t%m]&g U%bl e transport
devi ce 2[pg4®d notor 74 for opening and closing the shutter of the fire

door 63, d the tor 70 for opening and closing the door are controlled
by a Con{ﬁ&erﬁ%@&m%tsﬁ)l | ustrated. The control device controls the

operation of tfi véhilectid firercoabl6d isr fmsypar witheai glaralitso of deer boHies30
vertigcal | : ty@ t 4 .t ent : vel
(o520 A BN LS ORI ARl

( | er a fire broke out based on an
oper at i onthdrn¢enfigiasionsf mayf be artdizedm Bogi exampha. cwhes et inside) ofedigal | y at

the tinmepof @y Bddye3'@AKbOHloedORiBLLEGhLRN dbs BHAR! 5@ hkoRhERG s I e
det ecti on sensor that det%@ta fi g,e. Therelgft%r, t3§§ ﬁo rol] device is
conf i gur gBidegraih8Pas @of REOWHEES WitBiny ihe abwar hody 3ndbe fyeidngr eem@¥ut t er
i n order odsisd 5L sinkte HBdrbaigor body 66 and to control the operation of
t he not o[%g)@for opening and closing the door to -19 nove or slide the

wei -S ub-door body 68 to the bl ocking position. [0046] [Q her

Enbodi nents] (42 \Wiile theevefrtically mosvable bedf G3nmduspeindead phdrsappbytedf door
bodi es 5, arranged_hqrizontally.[n dj d i.he v fire
door hav%émeofzﬁgrp%rglnofrﬁ é)grtgfe i%’#s? %%9{}/‘:5 %@%’? i Pﬂggﬁ&e _Eglr:arﬂecgagrr'ﬁféﬁ %ﬁe% t he

i nsi de ofusgemdeduing suppsotyd 30thaothse apdookide ambedimaitgiseribedrbbeely, such

gisrghggo{)ﬁg%r %ﬁ%@%h ﬁ%oég@ Rk a]remfé egy Whidhi Lbgr tehubasmpednnd2, the

. consi st a singl’e door body. 10 [0047] (2) Wile the
ver tical wyrargleibert Bdomazsbe svannshanererd 2 doatspbbedy Shprevidedndt 88rti on

of the W 5&ael 9GBor 6f ARE vebBedIahARER PR, AWK adthirl B anstizpeRdgdnabdy
support egroziftidéc? esegétpa%trely? r‘]cg blenfrEae% ga e%d{nng? tfet&i %?1% rolf t%:?lg r%tc)gtgg’g body 35.
This allows a configuration where the vertically movable body 33 may be
suspended and supported at a distal end of the wire element 37 that is fed out

20 without providing any balance weight.

Incidentally, 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
weilght-side sub-door body 68.

[0048]

25 (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

30 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.

35  [0049]

(4) While the embodiment described above had a three-floor
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ot her configuration for the wire elenent 37 may be used. For exanple, the
15 wire elenment 37 may be wound around a rotating body 35 provided at an
upward | ocation of the vertical travel path, or around another rotating
body provided separately, to be freely taken in or fed out of the rotating
body 35. This allows a configuration where the vertically novabl e body 33
may be suspended and supported at a distal end of the wire elenent 37 that
is fed out .20 w thou rovi di ng an | ance Lght. |ngcidentall inthis
case. i + oot wib e Yeoeolatl. e SEeRetiraterail r ieclbinargnt | n
t he gui déobail, a38yo-flbot eorféyieradioh withdooupHar Wb U Aed aeivghrtfcirde ogub- door
body 68. [00 25 (3)+. 10 the enhadi nent. ri tdhe 0o, ting
or 11 on” 95t 2uwpitn Rt Hiuf E BT B EREA SR R md B RER,
verti cal M/-mayabt eatibhztl - Ahdewdille- doorfiteodyoi6 B3asgs tiivevidedn bdtweerbdly 66 i s

roll o] e I t it ’E'B)(l? Sy d.cll t he
verti%gal wt-e?r%l\%a %tg-%%%‘;ﬂs%{dg tgggl ogr ﬂ@%dﬂ§% reom dggg%glrt] a@ostscft?llh}:?ggand to
t he cl oseboymsthgrre fdpet 6d0map hst ppeddedibegvese tbfaé%miﬁfr‘%o%oﬁfﬂ%‘ﬁ the in the

mai n doof,kegvdbe MocdNMV& PEIIEn Akcde SRPANAIRLY RSy MiethdPtkalry out a
ggg-.m de sub-door .bo?l%&m to

pi vot operation of the verticglly- mv%‘i-‘%
switch tBOrpodYarmegate Heooyerty asg IRV b ddyReedeaup FIPHaly 67

f Lgm t hep@:ﬂ%ﬂe RS gitéeidge %ﬁ@tg}e@ﬁeﬁﬂjamfﬁsltﬂw@s. B5 gﬂaﬁﬁfﬁi, thb) OMhidré_ﬁrEe_ )

enbod] nent descri bed abov. a three-flo .= cont | ration t he

Condd [T desss e brdaovdaitas uth hoGESHEeR the SRETRETEMCHGM Bnthl

t wo- f | ooloveaanfloayud amiddretwicth tha upppe flobt dbandthadni@rivedeatefflmerMD or a

configuration L 3 fl Ser Wt r re.l r i fl oors

Wy et 11 P, pho BReRlcRR Sl M0 Qo Tl el I ERTRARNE 1 ¢

i nt er mediattbe fimmer fiband tamel Homdewer disor i by tfheming dicieant repmscrnded

above, tpﬁpfi&if'rfg 9%9{1}%@&%9& PMIIS A el Waethet S U BRRED S ORmileand the
ate oor et

i nt er ned en adjacent _internediate floors M when two or
mor 6l nt anddenmaing thegmcesawrarang Sdvionshe itgrmefiatadloss My ¢tci s sinply to

provide fdusoli re door 63 between adjacent floors. In addition, two or nore
and the | ower 71 ORPIID el M EBHY ABLGIERE MGG 40 HRICA K0 Pt 1oLl ate
floor M fird peéwieiticil btandabds ané prowidedtte theamtedd opyniaks 31bend ohiis gur ed
simlar fire prevention doors are provided in the access openings 31 in the above-
20 mentioned embodiment, both an opening-and-closing door 44 which does not
meet fire prevention standards, and a fire prevention door may be provided to
the access openings 31. While the peripheral wall of the tubular body 32 does
not consist of fire walls in the embodiment described above, the peripheral

wall of the tubular body 32 may be formed as a fire wall.
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to the upper floor U and the lower floor D by formng a clean room and
providing a ceiling transport vehicle 3 and a on-the-floor transport
~vehicle 4, 15 and form ng the access opening 31 for the internediate fl oor
M etc. [00501 F (5) Wile only an opening-and-closing doors 44 which do
not nmeet fire prevention standards are provided to the access openings 31
and thus no fire prevention doors are provided in the access openings 31
in the aggxﬁ- 20 nentioned enbodi nent, both an openi ng-and-cl osi ng door 44
whi ch do ¥ meet fire prevention standards, and a fire prevention door
may be provided to j the access openings 31. Wile the peripheral wall of

t he tubular body .32 does.net. consist. of fire walls in the enbodi nent
descri beg' above‘?{tf%%Spﬁé‘?if%c(lil)léifya?on%\lg%lln%bf t he tubul ar body 32 may be forned
as a fire walla vaticglx ®vable Aodyabkwons macablet yeuis i $0 nigangport
verti#:al L¥iibmyabl e body that is nmovable vertically to transport 5
articles; a tubular_ body provided to a plurality of floors, wherein the
tubul ar body hdabalarebedyarovidaddr patwralityminfledrs, vlwapiy thpdybalagng

whi ch thgody edd aabéMid@Viahiel Batly Wiaue!the DRIMNESN HoA9 RlowgalvHidh Ghef | 0Or's,
and access ,oqenl ngs ih;}eéare pr ovtded at Ieaf]’tewgﬁ t floors and are used
d

when ar t vetisally) moyable Bedy travelsdbeimeess the,@ Va‘\?IPQBW; PEE&5Er i zed
in that gpdhingsdhat art habvided dicleapebadwanfloelsosed apadistiavhés sexickadabl e

acraq the vertical ;trav th.to, black an inside of the tubular body, is
pr ovitied®rh W?%Oﬁgfﬁ@?ﬁﬁlml%%t’%éy’w 2. Atransport facility as
defined in cl aclarhctexivedanttdmitzed in that the fire door is forned with a
plurality of d j r i {710 jar i )

transport faci%?{r?/%ggf&glﬁ ?ﬁéﬁ%lgﬁj%ghgfl%ng?aééfﬂ%éﬂ? ncllsﬁeog’rté\rg(?hbalggﬁfbcfg rail
provi dedtlwi whiticalhgravebphtlr thddyclarh exgidedifrgeatungar thedy2ads wepvided|

travel p ol L gl i.cal novenents of the vertically novable body,
ﬁ%ﬂe@vé‘e Eg(r?gjf@%?ﬁlg&ws'

wherein t plu oor bodies are located so as to.surround a
perilbhery. of  thdérapsbeet fagilitnpredefingd m elaimdo chagaciegsediin dhata t r ansport
facility as deflinfige iddof iQiffimed With e hlivddity Gftibor bodies arranged in a
horizontal direction.
3. A transport facility as defined in claim 2, further including:
a guide rail provided within the tubular body and extending along the

20  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.
4. A transport facility as defined in claim 2, further including:

25 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,;

a guide rail for guiding vertical movements of the vertically movable

30 body and the balance weight, the guide rail being provided within the tubular
body at a location closer to the balance weight than a center of the tubular
body in a direction defined by the locational arrangement of the vertically
movable body and the balance weight in a sectional view taken at a horizontal
plane, wherein

35 a vertically extending engaging groove for the vertically movable body
is formed, in a side of the guide rail on a side in which the vertically movable
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25 a wire element wound around a rotating body |ocated upwardly of the
vertical travel path, the wire el enent having one end portion connected to
the vertically novable body to suspend the vertically novabl e body and the
other end portion connected to a bal ance wei ght to suspend the bal ance

wei ght; a guide rail for guiding vertical novenents of the vertically
novabl e 30 body and the bal ance wei ght, the guide rail being provided

wi thin the tubul a ody at a |l gcation closer .tp the. C i t han a
center oPOPHE ﬁ%{ﬂda?(’r %?J@f/“g ne “i?itlrn%%‘{el ?Paeoifitﬁgg eﬁk}gﬁﬁﬁgﬂ}f’g’éﬁf‘% %%ta‘i

ar r angentit enfagihg greoveé daf the vartiatlyentvydbleahddy heirgabrowsterviei gtackn a
sectional,  vi W 2en 2 @e@?ﬁég ﬁﬁ’i'{i% o%ﬁﬁ?xica &r '&%ﬁifﬁ‘{ & ts?&?dﬂ .

ext endi engagi ng 'gr 0ove for-the verfically novabl e body is formed, in a
side of tvies takedeatrahprigantalplaiee,iwhesizh the vertical ly novable -22 |
body 4 s | ocat eg, ydi@fcafly! gkﬁ%&d?ﬁ% tdfRloi IPVEIBM Sfopf tH@alehdd Gadikit nBvabl e

body, the engagl ng groove for the_ vertically vabl e body bei ng. br.oader in
a back fswmadoln enadeiof He spide F@lw@i%ﬁe earfgﬁ@cgwegaf%wsung% Pn a
sect i onajpcatddehrt SkRinAtvedtibsl oehintdlodnde Mlanes Rvdight, vidiet exgddive
ext endi ng engaf%l n%gggo ve for. hﬁb bal gnce V\Bl.ght I S fortrred ién a side of
the gui deFaOHF|105Fhg BRIARCE WelhE PeIRG RRART AT Wi GGl P, LarR 0y AP
gui di ng yertihgaporivne oBMbsntatdde thaudside inehgidctionhd wegagiken agrtheve for
t he Iaﬁce \Aeﬂaggi bei ng byoader in a back portion than in an opening

on

por t B 50Ut S in a sectional view taken at the 10
hori zontal pl arhe; figndooxhsrsed maineldor hedsidor blveking awonticooe! thedrende

bl ocki n ' e e . e A : t is
oot ed i IELRIy (Bl dhdradil Rhh0ie ROl e o et e 1
respect wovehle pdyde leeatedwithiraspass te §hecwide sy within the tubular body,

verti cal } % aRuai 9 Rede-Bods st s 800bof %r BIRKKANht S gaREAkPEhvAr oRvVe for
15 the verticall'y novabl e bady ogﬁt he , gui .(fefr i o& th ; ge raltl in the
ared® o e V%t@@ﬁérdne&}ahlﬁéoﬂafﬂét S el T (B @Pﬁ-%r@i R iBe ds6A 19 BF
bl ocki ngplohRe @ BYalE e A020¥adlOWeidlt-sieé ghib-dvbr tieblickiles thad bngaginge area
LoD TOCkEd Y ADS.LEES ort5R" il LT PREShby Bkl MR 0 e
sub-doordéc. | ocated in a back portion of the engaging groove for the
vert CaL Ly TV SOl AR TP oL YRR AR OBE T AR U 1Pt 1
20 the vertically-movable-body-side sub-door is located in a back portion
of the engaging groove for the vertically movable body and can be 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
25 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
30 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.
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
35 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
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and a cl osed posture that is horizontally or approximtely horizontally
oriented by pivoting about a pivot axis extending laterally and in that 25
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
t he door storage porti on, and in that the mai n door has an operatl ng
portion that press on the v I’tl bl od nove
the 30 verti caF‘I%}u \’/"3 |pg0}51(518§ vglit L}ilﬁop%b‘%l? ?’Pgﬂl%ﬁf 88 Hﬁ)gf o the
cl osed peati¢tleraselt jmt}nmhmdnmthda@uhyde sail didsed groove fmngmﬂdenglo'ortlsalor age
portion. 6. Atran rt tY udi ng:
a wire elSiv envi“/gundtch:;‘?r %%I%%ag&r of 9;??1%96(50%79911‘1 ?{8‘5&}@ u vvaé@]dl‘iﬁ% Vehﬁ&h

verti cal mcmmmntpaltfhhebhbnNBrVGJlgh%r@eﬂtdtWhamlng one end portion connected to

the %5 verticald y5,aouahl %agogymfa%smewﬁ her Vtﬁ[)&lhﬁg' hypraavedisidkgdy and
the other end portion connected to_a bal ance wei g% %&cgfescﬁend tgﬁg Jbal ance

wei ght ; aartion,xd theganedetorkg blosked byeideviitenaos,

ext endi ng 1Rk AHe tdé@ncmw tnh&%fblé badehs Pataled Wik ebspdcbeo Thi dgauaalrbﬂh as a
groove for gwg' ng Vﬁhfwﬁa drmv nt SfOfblit)E verti calavéﬁ vabl e bgmy and a
groove f BPrigRallmyve 81 05t PRREN RS gﬁ‘i BIARE Werein 5
t][le firegdpiihghés @rmahnﬂﬁ@meﬁmg?ﬁtb@ vl@mcédilmhma;aﬂnﬂeheﬂmmthechreamnt| on,

of t e the fi,ye .doar at seln
ohi o nBE Bupdlellohy yEEHEE S0 b Gt SbA Rtk PIABERS S SRS

rail, a gweve foal gmdlmgla‘hbevdm({tyl smcd@memtsdmfbthef (Wﬂghbmklhhg areaatfeé)eof t he
groove f i t feth @Qb%ﬁ]@l body
in the a%akga %Qge %%o %{?d ah”91‘6§| re o%r f&aﬁ%?x%%ﬁaﬁ?ﬂ sub- ggr for

bl ocki ngpam«m oa ofsidhén vghu@b eflnlages araight ltfelqr:@m Fath ypsmasb dosthst t he
wei ght Qufdberagfﬁ?‘tﬁé)aﬂﬁl toh&eom'saeedﬂuym@f&erd%opoor and a closure plate for

bl ocki ng®a predeterm portion on ein t he balance weight is
| ocat®ed Wi th redpsepspost fﬂf?éhtyg% G%folil jn F]ﬁumh%m\émae Etré“’%lz(ﬂdo‘@k@’d‘ thy t he
fire door. 15 dackfof El@é‘&@&rsb afiddst xtanddehiagth arportiannafa @érrﬂ)heral

char et oL LAES bl b SELR ol NS SERLAD B R,

verti cal hy viewabhenbelsy guleli@dlat ed as viewed fromthe guide rail. -24

-24-




