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Brief Description of the Drawings
[0007]

Fig. 1 is a perspective view showing a configuration of non-contacting conveyance
equipment 1 according to the first embodiment of the present invention.

Fig. 2 shows a top view and a side view of non-contacting conveyance equipment 1.

Fig. 3 is a diagram illustrating centering mechanism 13 provided in non-contacting
conveyance equipment 1.

Fig. 4 is a perspective view of a configuration of swirl flow-forming body 2 according to the
first embodiment.

Fig. 5 is a cross-sectional view of swirl flow-forming body 2 along the line A-A of Fig. 4.

Fig. 6 is a cross-sectional view of swirl flow-forming body 2 along the line B-B of Fig. 4.

Fig. 7 is a diagram showing directions in which a fluid flows out of swirl flow-forming
bodies 2,
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[0009]

Non-contacting conveyance equipment 1 includes: plate-like base body 11; six swirl
flow- forming bodies 2, which are fixed on base body 11 and have a column shape; holding part 12,
which is held to move base body 11; and centering mechanism 13 for positioning plate-like member W.
Base body 11 includes rectangular base part 111 and two arm parts 112 that extend forkedly from base
part 111. At the tip of each arm part 112, column-shaped centering guide 113 is fixed.

[0010]

Fig. 4 is a perspective view of a configuration of swirl flow-forming body 2. Fig. 5is a

( cross-sectional view of swirl flow-forming body 2 along the line A-A of Fig. 4. Fig. 6 is a

cross-sectional view of swirl flow-forming body 2 along the line B-B of Fig. 4. Inside swirl
flow-forming body 2, cylindrical chamber 21 that includes a column-shaped space and has an opening
at one end, is formed. At a surface of swirl flow-forming bedy 2 at which the cylindrical chamber 21
is opened, flat end face 22 is formed. At the inner circumferential surface of cylindrical chamber 21,
two jetting ports 23 are formed, and at the outer circumferential surface of swirl flow-forming body 2,
two fluid introduction ports 24 are formed. Jetting port 23 and fluid introduction port 24 are
connected via fluid passage 25. Two fluid passages 25 are arranged so that they are parallel to each
other. At the opening edge of cylindrical chamber 21, slope 26 is formed.

A face of swirl flow-forming body 2 opposite end face 22 is fixed on base part 111 or arm
part 112. A height from base part 111 or arm part 112 to end face 22 of each swirl flow-forming body
2 is the same.

[0011]

At a side surface of holding part 12, fluid supply port 121 is provided. Inside base body 11,
fluid passages (not shown) that connect fluid supply port 121 to fluid introduction ports 24 of each
swirl flow forming body 2, are formed.

[0012]

Centering mechanism 13 is provided under base body 11, which positions plate-like member
W being held in a non-contacting manner, and prevents plate-like member W from falling off
non-contacting conveyance equipment 1. Centering mechanism 13, as shown in Fig. 3, includes
cylinders 131 and ring plate 133.  Cylinders 131 are provided inside holding part 12. An end of ring
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direction in which a fluid flows out of cylindrical chamber 21 is denoted as vector Val. The other
arrow is denoted as vector Va2, If vector Val is resolved into a vector in a radial direction of
plate-like member W and a vector in a tangential direction of plate-like member W, vector Val is
resolved into vector Vbl and vector Vel.  If vector Va2 is resolved into a vector in a radial direction
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In non-contacting conveyance equipment 3 described in the foregoing, when a fluid (for
example, air) is suppiied via fluid supply port 311 from a fluid supply apparatus (not shown), the fluid



*Fig. 14 is a perspective view of a configuration of swrl

flowformng body 2a. Fig. 15 is a crgss-sectional view of swrl
flowformng body 2a along the line HH of Flg 14. Flg 16 |s a
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concur r eaftayaxiCEMaT IAG-@Hing 8643 2:3(oN D erAMBkid 6roN8wii 8o ERined in AR
| N non- echditac? ii).ngACH Ve AIRCRavafis] i B tonGicilgSeiivelmee dqpipnb@ 3facdoedi B ehe
when a fpkadént efifodtmeny AmidIpssagas 2Ja atcSananigep ko ek avfluad fidvisi odt ia W PirkdfioP parsilleBibl
froma fiveild cheipding Iappeacatiogy,(moforehovappliedt th ldid-likedmerbber SV,sekith tanses
fluid i mtatedthe otember Y ¢r tositedd a tapgenaa divecsion, s thhd rotaridnauf niat&gikbmdmbei’av caused
t hr ough bk divid floagagassuppresecshown) i nsi de base part 31. The fluid
gent to[®B0id introduction ports 24a travels through fluid passage

5a, and)iModificsiédrar ged i nto cylindrical chanber 21 via jetting port
23. The fl ui d T8¢ Serrerpedimenit arha mofiffed cafesertvadbriew. 2 The @{lmmemg 1gapions
f1 ow andray §e eqmbified Mith frsH ofe: cyl i ndri cal chanber 21, and t hereaft er
flows oltl¥M “iaH‘él ]openl n of cyli n ri cal chamber 21. [0027] In that
si tuation, |f&£|o hgagove; FI‘B%F‘XVW‘ ok Prﬂ‘ le‘iﬁheé d?{?‘t“?dé‘ﬁ orp-coaacting
fl ow of CWF RN ﬁﬂ?‘?‘i?é?f “gl ?,?t ?j tha TGRS
since a EAF{T IR S8 ée b ?afgtggn”i e ‘qj '1“’8 gﬂ; hil el
is gene fﬁee y% PRI AR f%’er

I’T'D e
SWirl bb memger T éi ﬂow-f ody ma)ﬁ ave fl e\c/: ean%l é shaae éns ed of a co nmn

generat 6@31' a result pI ate I|ke rrenber W| s pushed tovvard end face
22 by s 4 by JsTerHaleR On the other hand, as plate-like nenber W

cones cl Ose tgl ﬁl@dj V%anb%&meﬁtg mgtcerﬁénngllﬁecﬁa]ngw dQI non—contactmg
cylindrigak aﬁm% %ﬁEmhanQB%a@ nY e%FdVWd Olp tembodlment
di schar g@ﬁeﬂngg.gd&ykg IHWHeQ)%ImeG anber 217t hrough jet t | ng port 23
decreasega2iso that a pressure in the center of the swirl flow

{3-3) Modification 3

In the above embodiments, two jetting ports and two fluid passages are provided at
non-contacting conveyance equipment; however, the number of jetting ports and fluid passages may be
one or more than two.



©(3-1) Modification 1 In the above enbodi nents, six swrl

fTow formng bodies are provided at ngn-contacting conveyance
equi prent; however, the number of swirl flowformng bodies nay be
ot her t g& i X as Iong as the nunmber is equal to or greater than two.

In a ca( eLe Lo, swirl flowformng bodies are provi ded t hey may
be arrange 8y

8 \Be EboRingn e esg'Ch d0t£ Har i OSS & £8 r&‘a.t celrcularf
gravity @f plln Eezz sf?d%& %é‘% f 11 e rgé%be t 0€§ ésnnp Inhtﬂ\é%ase
rectang pa % &f eabll! R ﬂl% %ggy o that

irectipn paral]e a ! t

f centeri 1d
Mbdi fi cat EBc o 5 AT ehis .

mechani Stmvér§th9'69c¥ﬂ @an@lfenc@gf‘ﬂu%&h@é?t' ng conveyance e ment,
cent eri ngogapchani sm may not be provided. Also, in the f| rst

enbodi ngBlsy Me@Réa6A H9 gui des 113 may be omitted. [0032] (3-3)

Modi fication 3 the above embdtihdd®, ARONSRIBRACNIR PisSages dDarkaBEddisH thaPPUikeBtion
and two if lwhicl PGS AGRS o apcfym(drﬁﬂd:halhbd’ﬂ%ﬂe&iﬁ%ﬂﬁﬂbﬂ@or&@@v&ﬁﬁml&ﬁectly
equi peniatallél @yve Usd thattekiendd Uishiethie @htef &t draivitg opplate-Sikamembedr W Bl Jpadisagesion;
may be dneec@r, theakiectbh aay havbe perfecfyO3RE] t6 Bredihe. MBiterf in @@hse herd the direction is

I n t he aboyefeetivbpailivent the lind) éff e idiredtion fsisatte garillehto b dihe-al fokce tive rdases
W has a ptate-ligl ragmteh 8p &, rolare in hretaygemtgd direcé orb datreawn ko thaeths e odfthe present
pl at e- | itkenmwbeppisimgyotiiion pOHateblrahembenWtifichiesdse, fl ui d passages of
each swilP®35F | owform ng body are arranged so that a fluid flows out
of cent éﬁﬁh@og?mﬂé@lQB inadirection parallel to a line that extends
fromthe centdt tBf agpvaviisy ewpodinent.ebase odyreltbard wWilofaydorming befye? of
i rcunt é‘f’é’ﬁ‘?}’éa%‘?g %Oﬁé‘—vﬁvéﬁﬁ@vpmeg b3y be utegrallyfernrefl.c alimimlysin the above sepppd
t he abov@beHBe H"Tﬁrﬂa‘é‘ 31 pid gwdrl %‘gﬁ-‘r@algtbﬁ%)t Zaqf giprycopRetig GREeEPes SPRAed
so that BRYEP PSRBT which a fluid flows out of a cylindrical
chanber sferpgapo ?F““Fmef"ésrm ng body |s perfectly par aI I eI to a

i ne thjj s ends SR e St Pﬁ Bl ALBIL e RIBE
ngl‘ gl |r2| Ecim C?art ?ﬂﬁ% (_;Eztgnnghmichaﬁgﬁn 20 ber ace 83& ting
introdtidlio ase
fgriﬁgt :d @_} 'Lﬁﬁ §3]'13%23 T%Vaféﬁ 105']1 85?&1) %lpg{f‘el '3511---
3 22C
t angent i aI |rrect| onp(iecreases so t hat the 0 ect of the pr esent

i nvention of suppressing rotation of plate- Ilke menber Wis achi eved.
[0035] (3-6) Modification 6 In the above first enbodi nent,
base body 11 and swirl flowform ng body 2 of non-contacting
conveyance equi pnent 1 nay be integrally formed. Simlarly, in the
above second enbodi nent, base part 31 and swirl flowform ng body 2a
of non-contacting conveyance equi pnent 3 may be integrally formed.
Description of Reference Nunerals [0036] 1, 3 - Non-contacting
(?onveyance equi pnent, 2, 2a Swirl flowform ng body, 11 Base body, 12
- Hol ding part, 13, 32 - Centering nechanism 21 - Cylindrical
chanber, 22 End face, 23 Jetting port, 24, 24a - Fluid introduction
port, 25, 25aFluid passage, 26S| ope, 31Base part, 111 Base part, 112
Ann part, 113, 132, 323 Centering guide, 121, 311 - Fluid supply
port, 131, 321 Cylinder, 133 Link plate, 322 Link arm WPl ate-1ike
menber



-7 Qains 1. Non-contacting conveyance equi pnent for conveying a

plrate-Tike member in a non-contacting-,manner, conprising: a

pl ate-1i ke base body; and a plurality of swirl flowformng
bodi es provided at the base body, Whglrm n each of the plurality of
swrl fl owform ng bodies i ncI udes W um- shaped rral n body, a

cylindrigc )'\f 3] ntalctlor med {T‘Bfl bod p.ﬁ em n
o convey nce e 1p1 en or n la e-like T oin
o CI 3 1@ eé %f d‘3 on

at one 91{39 or med’ a ‘Surfac Ré g n

which the cy %% is opened a jetting port provi ded at
an inner cir CL& hﬂ{llﬁ?tok @\lwrl ﬂg ﬁ)ﬁfﬁn be&l&epr&Xééd%?rtﬂecﬁiLQ %ﬁ"@&?em @acLlolfl

i nt rodug}mrgpymmﬂ AN haes ALt er circunferenti ace of e
mai n bo d c8iu Jghage&q%lg . that connects the fluid introducti on

port to the j %tcylhdagca@drahabeme@m@m& e mhin8bal, BRIAGG phiSnH bRREEd SO
that a directizom: bk MY B o b Wihed bpﬁﬁﬁ m@iﬂtboﬂjf' oh Rl hd @ﬂﬁdrﬁﬁl chamber is
chanmber gpbeag the end face is substantially parallel to a line that
ext ends from a jasfatpert pRkidgd avh infler@frcuinfi@erfthiBliFack bR@e eppindREl chahbg
conveyed, towartliddftrodudtien pat grovddiar anaer @fcutfzeenfd] airfed dfkie nditday;.and
a fluid passage that connects the fluid introduction port to the jetting port, wherein the fluid
passage is arranged so that a direction in which a fluid flows out of the cylindrical chamber along the
end face is substantially parallel to a line that extends from a center of gravity of the plate-like member
being conveyed, toward an outer circumference of the plate-like member,
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