-1- DESCRI PTI ON VERTI CAL CAROUSEL AND VERTI CAL TRANSPORTATI ON METHOD USI NG
THE VERTI CAL CAROQUSEL 5 Technical Field [0001] The present invention
relates to a vertical carousel for transporting articles vertically in a
cl ean room Background Art 10 [0002] Patent Publication 1 (JP2002-104641A)

di scl oses an exanple of a vertical <carousel. In the case of providing the
vertical carousel of this type in a clean yoom in the presence of dust
particles emtted from nmechanical parts of the carousel, it is necessary to

prevent contam nation of transported BESCBIEEONand contam nati on of space on
the floor. In 15 this regard, the inventor studied to elevate, and | ower
racks circul at VERTIGAL KARQU 8K AND ¥ERTHCAIWTRATSROR BATEN METHMIZ (GMINGal | y
on a diagonal line relative to the rack. By providing two chains at two
di agonal positions of the rack, THE VERKICANCHBORISELat ed and | owered
stably. However, in this case, since the chains are provided on both of the
front and back surfaces of the rack, it is difficult to shield the front
surface of the rack fromthe 20 air containing dust particles emtted froma
drive uni® of TeplmieghBiells. Therefore, the inventor studied to shield the
rack fromthe air containing dust particles emtted fromthe drive unit of
t he chains, ab®Odtevent the air containing dust particles fromflow ng out
of the carousel at the time of transporting articles between the rack and
an area outsi de of The prgsesihnyersion rel2ws ©i avardealieasowst! fontansperting pwislePr obl ens t o
be sol ved by the | nvention
vertically in a clean room.
Background Art
10  [0002]
Patent Publication 1 (JP2002-104641A) discloses an example of a vertical
carousel. Inthe case of providing the vertical carousel of this type in a clean room, in the
presence of dust particles emitted from mechanical parts of the carousel, it is necessary to
prevent contamination of transported articles, and contamination of space on the floor. In
15 this regard, the inventor studied to elevate, and lower racks circulating in the carousel
using two chains arranged substantially on a diagonal line relative to the rack. By
providing two chains at two diagonal positions of the rack, the rack can be elevated and
lowered stably. However, in this case, since the chains are provided on both of the front
and back surfaces of the rack, it is difficult to shield the front surface of the rack from the
20 air containing dust particles emitted from a drive unit of the chains. Therefore, the
inventor studied to shield the rack from the air containing dust particles emitted from the
drive unit of the chains, and prevent the air containing dust particles from flowing out of
the carousel at the time of transporting articles between the rack and an area outside of
the carousel.
25 Disclosure of the Invention

Problems to be solved by the Invention

[0003]



[ 0003] -2- An object of the present invention is to elevate, and | ower a
rack in a stable orientation, and shield the rack and an area outside of a
carousel froman air containing dust particles emtted froma drive unit of
t he rack. Another object of the present invention is to prevent generation
of air flow 5 between floors through a vertical carousel. Means for Sol ving
the Problens [0004] According to the presgnt i nvention, a vertical carousel
has an endl ess drive nenber for vertically circulating a rack attached to
t he endl ess drive dendbgct oflthe preidht umedtionadl toodevates &rld lower audelsin astablener wal |
surroundi ng an inner space for vertically circulating the rack, an outer
wal | sur r oundionignthiien, anhshieldvetiel rackt ané an ack odisslp ©f e darbuset fiem anmanepntspage, and
a pair of extensions provided at diagonal positions of the rack to protrude
toward an out eustypactes eetttwdiom hdrivewretr ofubd fackand t he outer wall through
slits of the inner wall. Each of the extensions is attached to the endl ess
drive menber. Furt Aaothelbjediof theprdsemlinvearianis ¢d prievent geheratian df aivBowechani sm
for the endl ess drive nmenber. The drive nechanismis provided in the outer
space. A % unnéetwess fesrsthroughyhvertical earowsel space to connect the inner space
and an area outside of the vertical carousel for transportation of an
article into, Mews futSobfing the Pralemsl . [ 0005] 20 Preferably, the article is
transported between floors, and the vertical carousel further includes an
exhaust air sphe®¥lprovi ded at | east under a | owernost floor, and a fan
filter unit for purifying an air in the outer space, and supplying the
purified air into tiseordingrie theqpesert inventien, g vpitiealsaroasel hag 4neendlesedrivepace i s
regul ated to be higher than an air pressure in a floor around the verti cal
carousel , and membgr for yeisally @rculgtipge rask ptizchegtpdbe gngdless drive member. The

10 vertical carousel includes, an inner wall surrounding an inner space for vertically
circulating the rack, an outer wall surrounding the inner wall, the rack disposed in the
inner space, and a pair of extensions provided at diagonal positions of the rack to
protrude toward an outer space between the inner wall and the outer wall through slits of
the inner wall. Each of the extensions 1s attached to the endless drive member. Further,

15 the vertical carousel includes a drive mechanism for the endless drive member. The drive
mechanism is provided in the outer space. A tunnel passes through the outer space to
connect the inner space and an area outside of the vertical carousel for transportation of
an article into, and out of the tunnel.

[0005]

20 Preferably, the article is transported between floors, and the vertical carousel
further includes an exhaust air space provided at Jeast under a lowermost floor, and a fan
filter unit for purifying an air in the outer space, and supplying the purified air into the
inner space. An air pressure in the inner space s regulated to be higher than an air
pressure in a floor around the vertical carousel, and an air pressure in the outer space is

25 regulated to be lower than the air pressure in the floors, and higher than an air pressure in
the exhaust air space under the floor.

If there is more than one exhaust air space, the air pressure of the outer space is



25 regulated to be lower than the air pressure in the floors, and higher
than an air pressure in the exhaust air space under the floor. If there is
nore than one exhaust air space, the air pressure of the outer space is -3-
regul ated to be higher than the respective exhaust air spaces. Particularly
preferably, a fan filter unit for sucking an air fromthe area outside the
vertical carousel into the inner space, an_s_ an exhaust air port for

di scharging the air from the outer space to the exhaust air space are
provi ded. 5 [ Q&ffdtedtuibt hipher thacthe déspective exthastpirapart. i nvention, a vertica
transportation nethod of transporting an article between floors by

attachi ng a rack t ®aaiouleriypedsatdy,iafen fikerivait férauckivgan aic ibingthearecoliside thg t he
rack is provided. The vertical transportation nethod includes the steps of
10 providi ng aerticalrerousa linto sherinmen seticagand ian extraest agpacdof dischasgirg thadit from
circulating the rack, and providing an outer wall surrounding the inner
wal | ; provi di nige dute space ko the ekhemisti ainspacespapmeyidedhe rack having a pair of
extensions at diagonal positions of the rack; providing the endl ess drive
nenber and a d0006¢ nechanismfor the endless drive 15 nenber in an outer
space between the inner wall and the outer wall; attaching the extensions of
the rack to the drFurthemmrbadingno thepessere invehtadn, & verticalxtassportais petbod ofle
toward the outer space through slits of the inner wall; and providing a
tunnel passi ngratdpodinglanahislobetweendlpacseytattadumgetack tdan dndleey drssamantentbr t he
floors for transportation of an article into, and out of the tunnel. 20
Preferably, thNertigahtdirsalating thesgakris provided. mEhernedidaliradspertatias mgthed inchelest ep of
regulating an air pressure in the inner space to be higher than an air
pressure in thestdpsof's, and regulating an air pressure in the outer space

to be lower than the air pressure in the _ ) _ )
10 providing an inner wall surrounding an inner space for vertically circulating the

rack, and providing an outer wall surrounding the inner wall;

providing the rack in the inner space, the rack having a pair of extensions at
diagonal positions of the rack;

providing the endless drive member and a drive mechanism for the endless drive

15 member in an outer space between the inner wall and the outer wall,

attaching the extensions of the rack to the drive member in a manner that the
extensions protrude toward the outer space through slits of the inner wall; and

providing a tunnel passing through the outer space to connect the inner space and
the floors for transportation of an article into, and out of the tunnel.

20 Preferably, the vertical transportation method further includes the step of
regulating an air pressure in the inner space to be higher than an air pressure in the floors,
and regulating an air pressure in the outer space to be lower than the air pressure in the
floors, and higher than an air pressure in an exhaust air space at least under one of the
floors for preventing mixing of the air between floors.

25 In the specification, description regarding the vertical carousel is directly
applicable to the vertical transportation method.

Advantages of the Invention



floors, and higher than an air pressure in an exhaust air space at |east
under one of the floors for preventing m xing of the air between floors. 25
In the specification, description regarding the vertical carousel is
directly applicable to the vertical transportation nethod. Advantages of
the Invention -4- [0007] In the present invention, a pair of extensions are
provi ded at di agonal positions of a rack. ,The extensions are attached to a
drive member for vertical circulation. As & result, the rack can be
circulated infaogjabl e orientation. The inside of the carousel is 5
partitioned into an inner space and an outer space. The extensions of the

rack protrude towdd thetph@e iivehtic)aair bf @tersiont srefpedvididla0Wlagighat pwitloackf t o be
driven by the drive nmenber. The drive nmenber and a drive nechani smfor the

drive menber arckliHpesResiond ardftaohddab a dsipamembésfonvdréclibirculaisat Agarti cl es
produced fromthe drive mechanismor the |like do not enter the inter space
si gni ficant |y .redultf thBedck can becdrculaesdiingetabls paiedationd The imsideaf thet argleeltihe 10
carousel are connected by a tunnel extending through the outer space, the
article can beartiibassiper dnafiner Bpase and aroeiitergpaceh &hié evaaionsiof the wicklpestngeexposed
to the air in the outer space. [0008] In the case where a fan filter unit
for purifying tbad sieroukdr spdre frout diks paltoayingthd rackuppé giiven biyhke drivei théngtebrai r
into the inner space is provided, dust particles in the carousel 15 can be
treated in t h&@hedrieeimemperaand atdniee archanismofor the drive nembemat ddpaed indhs olitar ged
to the outside can be reduced. Further, by increasing the air pressure in
t he i nner spacpacasiAsg resulieddsaparficlés modugad fromtthedraicrmqrhassu pethie ke henotnner
space can be regul ated easily to becone higher than the air pressure in the
f1 oor around teher thaimerssphce sigynifsaaoty. nifgurthlee siace the sinegspabeandfaarardai dutsede thai t |
the air in the outer space can be regulated easily to beconme | ower than the
20 air pt@ssurerousel afesofileotsd by a tunnel extending through the outer space, the article can be
transported into, or out of the tunnel without being exposed to the air in the outer space.
[0008]
In the case where a fan filter unit for purifying the air in the outer space, and
supplying the purified air into the inner space is provided, dust particles in the carousel
15 can be treated in the carousel, and the amount of the contaminated air discharged to the
outside can be reduced. Further, by increasing the air pressure in the inner space using
the fan filter unit, the air pressure in the inner space can be regulated easily to become
higher than the air pressure in the floor around the carousel. By sucking the air using the
fan filter unit, the air in the outer space can be regulated easily to become lower than the
20 air pressure in the floor.
By providing a fan filter unit for sucking the air from the area outside of the
carousel, and supplying the air into the inner space, the air pressure in the inner space can
be regulated easily to become higher than the air pressure of the outside floor. Further,
by providing the exhaust air port or discharging the air in the outer space to the exhaust
25 air space, the air pressure in the outer space can be regulated easily to become lower than

the air pressure in the outside floor, and higher than the air pressure in the exhaust air

space.



By providing a fan filter unit for sucking the air fromthe area outside of
the <carousel, and supplying the air into the inner space, the air pressure
in the inner space can be regulated easily to becone higher than the air
pressure of the outside floor. Further, by providing the exhaust air port
or discharging the air in the outer space to the exhaust 25 air space, the
air pressure in the outer space can be reglél ated easily to becone | ower than
the air pressure in the outside floor, and“higher than the air pressure in

t he exhaust air space. -5- Brief Description of the Drawings [0009] [FIG
1] 5 FIG 1 is a horizontal cross sectional view of a vertical carousel
accordi ng to @Brief Dekwigtionrof the Brovhgyy | nner and outer spaces and a tunnel.
[FIG 2] FIG 2 is a vertical cross sectional view taken along a line II-11
in FIG 1, shqo#osy arrangenent of the inner and outer spaces and the
tunnel. 10 [FIG3] FIG 3 is a horizontal cross sectional view taken along a
line in FIG ZJFIGHdwW ng arrangenent of chains and sprockets. [FIG 4] FIG
4 is a view schematically show ng atnospheric pressures in respective 15
conponentS in the &bboldisadiotizonbdsorss gctionl vkwtdie vaticercatansel pO@idhg & an
vertical carousel 4: inner space

embodiment, showing inner and outer spaces and a tunnel.
[FIG. 2]
FIG. 2 is a vertical cross sectional view taken along a line II-1l in FIG. 1, showing
arrangement of the inner and outer spaces and the tunnel.
10 [FIG. 3]
FIG. 3 is a horizontal cross sectional view taken along a line in FIG. 2, showing
arrangement of chains and sprockets.
[FIG. 4]
FIG. 4 is a view schematically showing atmospheric pressures in respective
15 components in the embodiment.
Description of the numerals
[0010]
2: vertical carousel
4. inner space
20 6: outer space
8: inner wall
10: outer wall
12: tunnel
14: tunnel outer wall
25 16: rack
18: FOUP

20: transfer robot



20 6: outer space 8: inner wall 10: outer wall 12: tunnel 14: tunnel
outer wall 25 16: rack 18: FOUP 20: transfer robot -6- 22, 32: fan filter
unit (FFU) 24: shutter 26: slit 28: extension 5 30: chain 34: sprocket

36: drive unit 38, 40: floor 42: exhaust air space 10 44: exhaust air port
FI, F2: floor space Enbodinment [0011] 15 FIGS. 1 to 4 show a verti cal
carousel 2 according to an enbodi nent. Thebvertical carousel 2 has dual

cylindrical styugtur A I. nce nuneral 4 denotes an inner space of the
verti cal caro&%efighﬁ%tfﬁé?bﬁg%highest cl eanness. A reference nuneral 6

denotes an o#he&mﬁgace surroundi ng the inner space 4. The spaces 4 and 6
are shi el ded fromeach

26: slit
28: extension
5 30: chain
34: sprocket
36: drive unit
38, 40: floor
42: exhaust air space
10 44: exhaust air port

F1, F2: floor space

Embodiment
[0011]

15 FIGS. 1 to 4 show a vertical carousel 2 according to an embodiment. The vertical
carouset 2 has dual cylindrical structure. A reference numeral 4 denotes an inner space of
the vertical carousel 2 having the highest cleanness. A reference numeral 6 denotes an
outer space surrounding the inner space 4. The spaces 4 and 6 are shielded from each
other by an inner wall 8. A reference numeral 10 denotes an outer wall for shielding the

20 outer space 6 from an area outside the carousel 2. The vertical carousel 2 has tunnels 12
at positions facing floor spaces F1, F2. Each of the tunnels 12 extends through the outer
space 6 to connect the inner space 4 to the outside of the carousel 2. Further, a
mechanical shutter 24 is provided in the tunnel 12. When an article such as a FOUP 18 is
transported into, or transporied out of the tunnel 12, the shutter 24 is opened. A reference

25 numeral 14 denotes an outer wall of the tunnel 12.

[0012]

Racks 16 are vertically circulated in the inner space 4. Each of the racks 16 hasa



other by an inner wall 8. A reference nuneral 10 denotes an outer wall for
shielding the 20 outer space 6 froman area outside the carousel 2. The
vertical carousel 2 has tunnels 12 at positions facing floor spaces Fl1, F2.
Each of the tunnels 12 extends through the outer space 6 to connect the

i nner space 4 to the outside of the carousel 2. Further, a nechanical
shutter 24 is provided in the tunnel 12. en an article such as a FOUP 18
is transported into, or transported out of the tunnel 12, the shutter 24 is

opened. A ref gfagnE extéidhd 78 hfdliaddhalORiRRoas(pakitionkidla Medonaldine) HRtht thaes, 12.
[0012] Racks 16 are vertically circulated in the inner space 4. Each of the

racks 16 has arheéxtepébis 28fprénaidenoiad shedfitenbpade sgiatadh Miesidin Gisingdd @Rllts ons on
a diagonal line) of the rack 16. The extensions 28 protrude toward the
outer space 6 Endleatigains 30108 erdfiess beltsuze attuohed ta@lie extensiohsZH. eBySspedtkitdS4 30 or
endl ess belts are attached to the extensions 28. By sprockets 34 and drive
uni ts 36 showdrive ufitsG%. shawadFIEGS. 2head 6 ab& sclH] tadre ciedulaied iataodrtical direegsrt. | cal
direction. 5 The racks 16 are arranged in two rows in parallel along the
vertical §irectheaicks Thereahanhge in 800 rdwsen ppaltet kivhg tiddertaidditebgortrheehaing t 36
are provided in the outer space 6. [0013] An article such as a FOUP 18 is
pl aced on eacls0r the kprbtketsTide atd/the dnibe el taaré probded ethe betedgpher 61 ned
arbitrarily. Further, a transfer robot 20 using a SCARA armor the like 10
is provided irf0@r3¢ tunnel 12 so that the FOUP 18 or the |ike can be
transferred between the rack 16 and the outside when the shutter 24 is
opened. Though t he Anraatidé srchragb &OUPO0L8 ik plapsdoon edeldrackitl 6. The typeostheistiele 24 in
the illustrated enbodi ment, the shutter 24 nay be provided at the exit of
the tunnel 12 cambeldétérainedamisfranlyr Gher 20ramafer dop2onsingedSTCARAden hthe likannel
12. Fan filter units (FFU) 22 are provided at suitable positions in the
outer spi@e 6 idprovided muthé fupneld2tsh ¢haathe FOVR Yeordbe ke cap be gragkfereeddeseeepl yvi ng
the purified air into the inner space 4. Further, a fan filter unit (FFU)
32 is provi dedpe melyl§ amgithaowsi¢ ivhen he shitter Yeistoperseld. Though the transfer robot 20

is provided outside the shutter 24 in the illustrated embodiment, the shutter 24 may be
provided at the exit of the tunnel 12, and the transfer robot 20 may be provided inside the
tunnel 12. Fan filter units (FFU) 22 are provided at suitable positions in the outer space 6

15 for purifying the air in the outer space 6, and supplying the purified air into the inner
space 4. Further, a fan filter unit (FFU) 32 is provided, e.g., on a ceiling of the vertical
carousel 2 for purifying an air outside of the vertical carousel 2, and supplying the
purified air into the inner space 4.

[0014]

20 As shown in FIG. 2, the vertical carousel 2 passes through an area between the
floor spaces F1, F2. Reference numerals 38, 40 denote floors. In FIG. 2, though
transportation between the two floor spaces F1, F2 is shown, the number of floor spaces
along the vertical direction can be determined arbitrarily. An exhaust air space 42 is
provided under the floor 38, and the outer wall 10 has an exhaust air port 44 for

25 discharging the air in the outer space 6 to the exhaust air space 42. Typically, an air
sucking fan is provided in the exhaust air space, and the atmosphere is kept to have a

negative pressure.



carousel 2 for purifying an air outside of the vertical carousel 2, and
supplying the purified air into the inner space 4. [0014] 20 As shown in
FIG 2, the vertical carousel 2 passes through an area between the fl oor
spaces F1, F2. Reference nunerals 38, 40 denote floors. In FIG 2, though
transportation between the two floor spaces Fl1, F2 is shown, the nunber of
fl oor spaces along the vertical direction_can be determned arbitrarily. An
exhaust air space 42 is provided under the floor 38, and the outer wall 10
has an exhaust[p@isy port 44 for 25 discharging the air in the outer space 6
to the exhaust air space 42. Typically, an air sucking fan is provided in
t he exhaust air sp@peratiamef theembbdimenpheilldeidssckbgd Byahdpveckats 3nahetackel 6
pressure. -8- [0015] Operation of the enbodinment will be described. By the
sprockets 34, ardé@rcuRddsn it venlcel diteciod thichgh the chiigs 3®rEdchaf thdiricke 16 @0 t hr ough
the chains 30. Each of the racks 16 is supported by the chains 30 at the
two positions sapgastedby tielchyinab®mghéd e whsdigonsubsthathdy albng kierdidgons linthe rack
16 is not tilted significantly due to the load or the like fromthe FOUP
18. The r&ack IMheteforerthentleds raiot ot sdificandynduecib tiglibad @dhe/kitd freatleyEFOWhen
the rack 16 arrives at the floor space for transporting the article into,
and out of tha8r dbkratk,]6 idwrientedhbrizatally] andulirablaed versicalyo Pl tharadk e
shutter 24 is opened to transport the article between the rack 16 and an
area t he out siadéves htethy Bodri spade foatrowseti®y the artkcleantoasd ot ofltbe rackigpbe t i ng
articles to or fromboth of the floor spaces FI, F2 at the sane tine, the
air flow nay veeicgiraxduletich is stoppei) atdwbe fhutter 24is apasd Fd trarisort theaatghe t he i nner
space 4. In the case where the cleanness of the floor space FI and the

cl eanness of thhvekh terackplécmd R amn ¢he aitsideshevrrtical tarpgse@ndedicrcatdlaed i f an air
flow fromthe space having the | ower cleanness to the space having the

hi gher cl@annémsspogingen@lattedr from both of the floor spaces F1, F2 at the same time, the air

flow may be produced between the floor spaces F1, F2 through the inner space 4. In the
case where the cleanness of the floor space F1 and the cleanness of the floor space F2 are
different, it is undesirable if an air flow from the space having the lower cleanness to the
space having the higher cleanness is generated.

15 [0016]

The cleanness in the vertical carousel 2 will be described. When a clean air is
supplied to the inner space 4 by the upper fan filter unit 32, the clean air leaks from the
slit 26 to the outer space 6, and the air is discharged from the exhaust air port 44 to the
exhaust air space 42. The cleanness of the inner space 4 at least has the highest cleanness

20 in the floor spaces F1, F2. Since the outer space 6 is shielded from the floor spaces F1,
F2, and the inner space 4, as long as the outer space 6 has a suitable cleanness, no special
requirement of the cleanness is present for the outer space 6.

[0017]

FIG. 4 schematically shows air pressures in respective components of the vertical

25 carousel 2. The air pressure in the inner space 4 is regulated to be higher than the air
pressures in the floor spaces F1, F2, and the air pressure in the outer space 6 is regulated

to be lower than the air pressure of any of the floor spaces F1, F2. The air pressure in the



15 [0016] The cleanness in the vertical carousel 2 will be described. Wen a
clean air is supplied to the inner space 4 by the upper fan filter unit 32,
the clean air leaks fromthe slit 26 to the outer space 6, and the air is
di scharged fromthe exhaust air port 44 to the exhaust air space 42. The

cl eanness of the inner space 4 at |east has the highest cleanness 20 in the
fl oor spaces Fl1, F2. Since the outer space 6 is shielded fromthe fl oor
spaces FI, F2, and the inner space 4, as-Pong as the outer space 6 has a
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CLAIM5 1. A vertical carousel having an endl ess drive nmenber for vertically
circulating a rack attached to the endl ess drive nenber, the vertical
carousel further including; 5 an inner wall surrounding an inner space for
vertically circulating the rack; an outer wall surrounding the inner wall;
the rack disposed in the inner space; a pair of extensions provided at

di agonal positions of the rack protruding toward an outer space between the
inner wall and the outer wall through slitsof the inner wall, 10 the
extensi ons eaqh AA&Ri1g attached to the endl ess drive nenber; a drive
mechani sm for the endl ess drive nenber, the drive mechani sm being provided
in the outer space; and a tunnel passing through the outer space and
connecting the inner space and an area outside of the vertical carousel for

transportation of anAaetticsl @rdusdl Daviagen edles®lrivdBembd f@)m&icaﬂf)ai%-latﬁg aThe
vertical carousel according to claiml1l, the article being transporte

bet ween fl oor sackidi@ched td ihe @hdlesdeius tlendber, tidekertichicdatiibibdl Rurthéd imludighaust ai r
space provided at | east under a |owernost floor; and a fan filter unit for

purifyingsan air i anirdaer @all RirrcsPAEE an Biner spadetoy verGeallh QirpWlstingi tR€lraciai 1 i nt o
the inner space; and neans for regulating an air pressure in the inner space

bei ng hi gher than afoater walpsigfohbdige th? ihitee whiloors around the verti cal
carousel, and an air pressure in t%e outer space 25 being |ower than the

air pressure in thehefrhekodispos@id thd igh&rspidaan an air pressure in the exhaust
air space under the floor. -11- 3. The vertical carousel according to claim
2, further includi agaiaof &ersiont provided ut disifonal positions of the rack protruding toward
an outer space between the inner wall and the outer wall through slits of the inner wall,
10 the extensions each being attached to the endless drive member;
a drive mechanism for the endless drive member, the drive mechanism being
provided in the outer space; and
a tunnel passing through the outer space and connecting the inner space and an

area outside of the vertical carousel for transportation of an article into, and out of the

15 inner space.

2. The vertical carousel according to claim 1, the article being transported
between floors,
the vertical carousel further including:
20 an exhaust air space provided at least under a lowermost floor; and
a fan filter unit for purifying an air in the outer space, and supplying the purified
air into the inner space; and
means for regulating an air pressure in the inner space being higher than an air
pressure in the floors around the vertical carousel, and an air pressure in the outer space
25 being lower than the air pressure in the floors, and higher than an air pressure in the

exhaust air space under the floor.



sucking an air fromthe area outside the vertical carousel into the inner
space, and an exhaust air port for discharging the air fromthe outer space
to the exhaust air space. 5 4. A vertical transportation nmethod of
transporting an article between floors by attaching a rack to an endl ess
drive nmenber for vertically circulating the rack, the vertical
transportation nmethod further including the steps of. providing an inner

wal I surroundi ng an inner space for vertiigrly circulating the rack, and

providing an out er 3wl veftidal QFRAINGedligg ke8I MRither dRIuRIR fh Rderdudd 5ACK 1N
the inner space, the rack having a pair of extensions at “diagonal positions

of the rack; Rickigtine fidie tHRNEdaCRSide the/ Ceri@IBR busdlNidtorthél nn¥iespARS Bddnsm f or
the endl ess drive nenber in an outer space between the inner wall and the

outer wall; atkinak Mhottier SXdharsigans aid frolhBe b@elsphd® tb AR ShiwsEailgyaber in a
manner that the 15 extensions protrude toward the outer space through slits

of the inner wall; and providing a tunnel passing through the outer space
and connecting the inner space and the floors for transportation of the

article imto, and QUi vaticdl RRnipaRefionSA@ES] ofarandgdtingeint driddé bétivadSRrs Rt i on
met hod according to claim4, further including the 20 step of regulating an

air pressure iflachh@ airidked afi RAdlEssidbivoO methbeor vérhi@ly @itaditingRhe RSk Itke Veftidahe
floors, and regulating an air pressure in the outer space to be | ower than

the air presstagspoitstiohheetliddofarther igohslliky B eepd dfan an air pressure in an
exhaust air space under a |lower nost floor for preventing mxing of the air
bet ween fl oors. providing an inner wall surrounding an inner space for vertically circulating the
rack, and providing an outer wall surrounding the inner wall,
10 providing the rack in the inner space, the rack having a pair of extensions at
diagonal positions of the rack;
providing the endless drive member and a drive mechanism for the endless drive
member in an outer space between the inner wall and the outer wall;
attaching the extensions of the rack to the drive member in a manner that the
15 extensions protrude toward the outer space through slits of the inner wall; and

providing a tunnel passing through the outer space and connecting the inner space

and the floors for transportation of the article into, and out of the inner space.

5. The vertical transportation method according to claim 4, further including the

20 step of regulating an air pressure in the inner space to be higher than an air pressure in the
floors, and regulating an air pressure in the outer space to be lower than the air pressure
in the floors, and higher than an air pressure in an exhaust air space under a lower most

floor for preventing mixing of the air between floors.



