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1--------i....---!l~L-P:calMU.:at:-. izlveAtion relates to clean aii 
•Y•teJU ancl in partiaulu, but no~ ..,1usively, to 
clellll air •Y•tema for use iD operati.Jlg- tlleatl:'es, 
pha2:maoeutical ~uct manufactm:a, semic:sonduator 
manufacture and the µJee • 

. '> '_>; ID knawn clean~ •J'•t- air ia passed through 
\!~:-. '·'it a filter and ~~~~~~~ ~ be kept free 

;:· · fram .ccm~·,,~na~="'1·1· -·~·-

···:.: 

·.··· . ni···Jm~~~j;:;;;;::;~~ .• uy to 
ensure that oon.t•mfn•tecl ai:r: .doea· AO't. beaama :mixad 

• ?"' ··:,. .. ;.:.-u.;'-t) ..... ·~-. '1't'O.."''.°f4·'1- .·• - .. 

'lrith the filtered air !a the clean area. Thia can 1-
ac:hieved by, for example, di•charging the filtered air 
with a. ~farantial velocity profile. ID our •BXFLQW• 
aystam this· -,is achieved by diachu:ging filtered air 
with a higher velocity at tha aantra than at tha 
peripbc:y 1A order to :f m:.11 a generally outward flow of 
air out of the clean area, making it more d.f.fficu1t 
fox coutniDAted aiJ: to en.tar the c:leu area. 

It ia an object of the preaent invention to 
· provide a clean dz •::r•tam which pz:evea.t• or reduces . 
the po•aibility of coataminatioa. of a. clean az:aa by 
unfiltered dz.but which doaa not rawiJ..re the filtered 
air to ))e dJ..gbaxga4 _;~ities. 

J:t ia 4,·~:·---~~ izwmition 
to anlars~. ~ •il~Q~~-·l•atlifl'1·!h', 

ID .acordam:e with ~;preaent invention, • clean 
air ayatem. aampr.Ulaa c1aan air aeana for produaing a 
fl.ow of c1aan air and fer dieaharging the clean air 
f roa an out1et tawanls a alean area and a Coanda 
affact device, looated ad.jaaaat to th• cl.ean air 
:maan•, far induaing J1110V811181l°t o! aiJ: away from tha fl.ow 
~f. a.l.aan .. -air. ·· · · · · 

'.~~:~·:~·.~ 
-. · ; · . '. ~ . ' . :. : ... : .... ' 

· .. ,•. ~· ! ....... ' ' 

' . 

. • .. ·' ..... · .... · = .• ' 

'··;·. 

- ...... -····. - .. 
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A •coan.da. affect• ari••• vha a tangential jet of 
air aovea pa•t a coiiva •m:faca. ~ha jet of a!.r: 
axbihit• •trcmg attachma11:t to 'the surface em is 

def l•cted fJ:QllL the tangential clirectio11 to tollow 1:ha 
profile of the a1U:Ved aurfaae. BJ' utilizing a Coanda 
effect device in conjunctiOll with a clean air aystam, 
the daf1ected. jet of &ii: gg;~ a portJ.on of the 

adjaoe!lt ~-~1;~~~. 
=~~.iiayba 
contamiD•:ting air mat t...'!~!J~~..9.9!D9 tha outwud flow 
of air in order to reach the ale&ll area, and the 

:'' 

lilcelihood of cont••ination of the clean area by 
unfiltered air CAD thua be aignificemtl.y reduced m:' 

even zamavad• If tha tangantial jet. of air p:oduced. 
by the Coanda eff aat device J.a alaa cleaD air 1:han tlia 

effect ia to enlarge the clean area. 
Pcefc:ably, at least put .. of the pariphuy of the 

ou~et 1• provided. with a CO&Dd& effect. devioe. :ID 

one embodiment, auhatutial.1~ the whole of thtl 

pm:iphe.ry of the O\'Ltlet ia 11:rovided. with • Coanda 
effect device. 

. :tu OM ambodiment, & p~i~al wall ext.enda 

downwardly u~ tb-}!~-... .. . . . . ··. ·, ;-:-.. ,.eftl•t and tha 
~,.i~~Jr~;..· .... ,:;·~ml=~ edge o~ 
th.a pe:ipher•'J. w~ ; _ .. ·. _ .,, .. • ~;:·: 
~ Coanda eff~t -~~···ma.J'.;~c;~ri•• a p181111a 

chamber whicb i• attach.eel to the Gtm:.ior af th• clean 
air mean• and which hou••• a p:ro:fi.l.ad convmc: 911:rf aaa 
•paced.apart fJ:Q11 the utarior of th• olean air means 
by a gap tlu:ougll whic:h a jet: o;f a.t.r i• blown by 
application of air pJ:~••ura to 'the plenum. ab•mbrar. If' 

a peripheral wall extends dowAwarily from the 

. '~·:f .:. 
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periphezy o:f the outlet. tha pl.rn chamber ia connac:ted 
ta the wall and the gap ia defined between the 
pi:ofiled convex em:face and the va11. The profiled 
convax aurf ace p;ef e:rablJ' axtanda .bel.ov the level 0£ 

the outlet (~ tbe lowest laval. of tha wall, if 
preaent) mid may conveDJ.ently take tha fODll of a tube 
or pipe aecured ill the pl.en.ma chambez:. 

By way af example GDl.J' •. apac:J.fia emhod.iJllants of 

the present iA~ie.a~~--&~!'!.~rihad, with 

~· tci~~ia 1dW:lu­
J'J.g1! i.· '8 .. ' . ~ J&N.&"'1Dt11itM&)r~ of a :f.iret 

ambocHm.nt of cl.eu,.~,.t~;.~~~d.ance with the 
praSBDt inventionJ · 

JIJ.g. 2 J.a an invertecl pJAn .. viav of thtl cl.an air 
system of l'ig. l; 

~ig. 3 ia AD enlarged a:oae-•eetioJlal aide view 
of a pei:iphez'al. portion. of the al.eu·air •Y•tem of 
Jrig. 1; 

1"J.g. 4 is a croaa-aectional view of • tube 
fondng one of the components •bowla ill Pig. 31 

l'ig. 5 ia a cro••-aecticmal aide viav of • second 
embodiment of clean air ayatam in accordamJe with the 
pre•ent invention1 and 

. . Jrig. 6 .ia a perapecti~. view of a third 
8JllbacUme11.t of a1aaa aoam:danoe with th.a 
5Q:·~~~ ~~~·. ,,,,_,,.,;;,;c: . -~ )" ~ '£~ 

a.f-.a;~s.·. . . . i,16' & fir•t 
embocUme11t of c:lami. di, aya\~ 9?»X~••• a gene:r:ally 
~tangul.ar houairag 10 wl:&ic:A is ~m:ad to a c..Uing 
and wb.iah aoiraaponda appraxi.mately iA shape and aiza 
ta · a clean area 12 below. In tb1a parti.aular 
eml>odheat the housing 10 i• •upplied wit.h air bJ' 
mean. of a fu lol·which passes air through a filter 
aasembJ.y 18. Bowevar, any arrang81118Dt for p:r:oduc.ing 

This Sheet Has Been Re~laced . 
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an output a£ cllUUl air DllLJ' be uaad.. l!rha alaan air ia 
cliac::hargad. through a raatangul.ar outlet J.n tha for.m of 
a parforated aaraan 19 (part af whiah ia •bown'in 
l!'ig. 2) in the fm:a of a pnaral.ly downwardly-direoted 
ourrmit of air. 

Arz:anged along the lower ec:lge of each •ida of the 
hou•ing 10 i• a Coanda effect elev.ice 20. All beat •••n 
in 1"ig. 3 1 eaah Coa.nda effect device 20 comprise• an 

elongate plemm ~~-!~~~ .bJ.._.,,a sh4ped, 
general JJ' r'°~- .. _.,,, ·· · .•.. ~ah is 
aecm:ed to. 1;U ,. · · ' · ·· · · . '. ~- &Ill' other 

auit~1~-£b:l~g-'m•M'.'~, •. :,· ···"··:·.~--~~ i• open 
downwa:rdl.7 and the pl~ .. !§!~~ !9 raaai:ns a Coanda 
•urfaae :member whicm ia·acmveaiently ill the fona of a 
tuba 2' = 10~ di •mater vhiah ia secured iD an air­
tight m•nne.r to tbe inner faae of the p1an.ma hou•ing 
22,. e.g. by -..w o:f iasteurs (uot shown). 

lD thi• ambQc11••D.t, the tube 2& ia arz:ang-ed •uoh 
that it• lcmgitudin•i azia .ia lacatacl .be1ow 1:ba lowezo 
edge of the hou•ing 10 by appraxi•atel;r 12mm.• lmt thi• 
distanoe aau be adjusted. to suit the partioular 
aircwutanaaa. ~ tube 24 is al•o apaoed f.roa. the 
housing bl' a clistam:a of •lJFOXSmatelJ' l.25:mm. to 
px~uce a lon.g11:udfnal gap 28 aicmg each ad.g-a of the ::::: ~·~=-· .. I~, li~~----~- _: , , .. .-:flQ:tn~. ~:~ ~-;~•:hJ.ok ~ s.:;,.~---._ __ ._,,_,,,;;· !!\= ::~~tuba lt 

.·.·,, 1dA\-:;! -~·... __..._j___ , . 
...-ezy 100-. . Bach pl~a~!18t~.•upplled with 
pxe••m:-1•e4 air fraa al:al~ 32.via. a filter 16. Zn. 

the drawings, only ona blower ia •hown. In practicse, 
eacb Coanda effect device 20 maJ' bava its own ~lower 
32 ai: a •iDgle blowu: 32 may supp1y all of tha Coa.ncla 
effect. uvic•• 20. Al.temativaly the. fan 16 may 
xeplace tba bloWaJ: or b.lowara 32 and supply air to the 

·> • 
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Caanda effect devices via the :filtK l&. 'rhera i• no 

~iremmat for the Co&11d& effect devices to be 
supplied with filtered air, but. il they are, tlie aize 
of tha cl.ean area ia ina:1:euad. 

In uaa, tha fan. 14 ia switched on, which provides 
a ganer&l.ly downward flaw ~ :filtered air having • 
substantially uni:forava1oaJ.ty ~ofile, resulting .in a. 

cleu araa 12. Xf pre•ant, the blower or blowe:1:• 32 

!a/are almo awi~:~···,'1~~.}~!?:!'~ticm of the 

Coand&. m:~~1;~~ ~gantia1 jet 

of air .. ~.~~~~ac· of each 
tuba 24. !rha jet u ·~~i~;~~!Che_d. to the surface 

o:f the tuha 2' and f ollowa ~ta »?file f m: a 
conaidm:able extant, by Jaa&Da of the Coanda effect. 
~bia iDducea auction at the aurf ace of the tuba 24 and 

alao entJ:aiD• upatrama •m=:l:'ound i "9' air. !l?hu•, at the 

peripbeJ:Y of the clemi ~ •:r•tma the Coanda af f eot 
deviaaa prod'llCe u outward fl.ow o:f air, incl.ud.ing aama 

of the clean air discharged from the outlet 19 of the 
housilig. 

~, at the pei;ipheq of the clean air •Y•t­
the~e i• a aiguif .:i,gant outward flow of air raaul:t:ing 
fram the Coanda effect davic:ea 20 wbiah can 
siguifiaantlf reduce, or 8Vf!ID elim;Snate, tha 

cont••i nation ~ .~ .. ,i\.L~l~f.' ;.X,~~,~ior, 
UD!~~ t,~;r•~,~~J•I liJ5'1ifitrgC-#~~ air produce• 
&D ou.~cll~ -~~~.1_.li.tin-1,_l.e~J' extarJ.or air 
must ove=oma in m:du to enter: the clean area. 

. . . -~ 

Ill addJ.tioD by C:Ollt:l:'olliDg' and clirecti.ng the 

tangatial jet tha outward flow m air from the cl.aa.n. 
air •Y•t- is al.ao conuollecl and directed and baa th• 
ef f eot of ula:1:ging the oleaa u:ea. 

l'ig. 5 ab.ova a •ac:cmd GlbMimezit wbiah i• a 
modification of the first maboclt•eut. '!rba houaing 10 

, . 
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i• identical. to that of tho fhat .mbocliDaant but: i• 

adcU.tioaally prcwiclod with a clOWDwm:dl.y pxojeating 

pl.anu' :Vall 3, al.OAg' each 8J.dee ~, the Camida 

ef£aat ~icee 20 az:e •~eel to tile ou.ter face o:f the 

••lla 3.& instead of ta the lumair:L9 adjacent to tba 

outlet 19. ~he p:rovisio11 ot the downwardl.y-projectJ.ng 

· wal1s, which prafarablJ' tm:miaat• ii.~ about head b.aight 

(a.g. 2.00.) :ceducea the ~1k•l}bood of contamination 
by IUlCl.aaD. air tmcl · . ,.,, - effect to take 

plac~ 1mrar ~· .. . '1T' · .:~~-·-
919 e1QD . _ \a1mt lar to the 

embodiment-- ;i--·'irJ.9. J.- ~,~-.,~~na.;.~ of the 

housing 10 abnta & wal.1 W./~:~• Coenda affaat 
. . . ~. , .. ~. 

claviae• 20 are only prCIV'ided cm the remaining t:m:ee 

•ide• llinc:a no outwarcl !low ot air i.a possible alODg 

tha fourth aide heoau•• of tJ:Le PJ:••eDC• of the wal1 w. 
~. emhodi1nent could. al10 inQo%p0%ate the 

mod.ificationa of the saoond lllllbcxH•at, aemely the 

d.ownwarclly-pJ:ojactJ.ng walls 34:. 

'rhe inventioD ia not J:e•triated. -to tba c:letail.s of 

the foregoillg emboc:limenta. Fm: eZU1pla, the apparatus 

fo.r p~oduaing olea.n, filtu:ec:l air need. not be the aama 

as 'that clemcribed, but can be any ezrangaent which 

produce• a flow of c:J.aan,. !iltued. air. Kor~, 

although· in_ the ~,?':!.i."!q-·~- t:he Teloc:ity of 

~ dillCb'?~.if.l: .. ~!.tJJ~fli~~l~J' ccmatant it 

.a iaosaibl~., il,'-.,~!-'laJiJlltil,~Ai#~tial 
veloeity profile (a.g•·u_-.~, .. ~~r.~· •Y•tea) in 

aamb!Datioa.with the Coanda-aUect device• as 
~-· : ... , .. 

de•c~ibad.. · ·-....... - ·---·· -

A1ao, the cm:ved aurfaae naad not be fOJ:llllld by a 

tuhe 2' since only a portioa o£ th9 euz:£aca o! 'the 

tube i• ~eapanaibla for 'tbe CoaDda effec.t. '!hu•, 1:ba 

' . 

.. -.· ·.-.-·:,~>~¥1.· 
.. ;, ... 

• ··.~ ~.·.t~ ··~-. '. ::~i·.:.. ·.. . . 

. ~- ,._ .. :~~r~~.:··. ~---·~ :~.:::-=· 
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1. ··-· 4·_ , · c:J.aaa air meana 
. - .... • • ;.· -::~"f·:. . • · ....... . 

for FaduciDV ·..: -a,~~..e...:•~1,.:for d.iaaharginq 
the clean air fraa .,~.,.,-~I~ ~~ a al.ean. area and 
a_Coanda. effect davice, .... locatacl adjacent to the clean 

· air m.a.JU1. for inducing JIOV'em.ent of air away from the _,,_.,.: . 

flov of clean air. 
2. A alean air •Y•tem_aa claimed ill claim lr 

wherein at 1aast part ot the ~ipheJ:.f of tbe outlet 
is provided with a Coanda effaat clevioe. 

3. A clean Bi: system - cl•:f mecl in clai.m 21 iD 
which aub•'tantiaU~ the wha1e of the periphery of th.41 
outlet is provided with a Coanda afiect device. 

'· A clean air ayatem aa ola:fmed iD any of th• 

preceding c:la1 ••• whm:!¥1,~-~J...'!° air meas 
compJ:.t..aa a ~ . ·· · dawmrudl7 f:ram 

. . . . ~.-:-·. . -· .. ~-

tba "'-~-~""'· ,, affect 
daviaa J.a loca .. _ puiph.ral· 

··-,;r -.:.····::::. 

wall. 
5. A clean ail: •yat- as. cldaed. iD any o! 

claims 1 ta '• wheniA tbe"':coaada effect device 

sm:face apac:ad apart b:ma tha ata:ri.ai: of the c1ean 
air ._n• by a gap thz:-ough which • jet of air ia bl.own 
~ appliaatioa of air iai=•~•ura to the plenum chamber. 

6. A cl..an air. aystma &• cl•imed in claim S, 
c01Rp3:ising a pc-ipberal wall eztu.di.ng downwardly ~:ram 
tba periphez:y of the outlet, the pl.enum chamber being 
connected to the wall. and the gap baill.g defined 

b•twemi the pro!Uad. conv•. a~fec• and th.a wall. 
·'"···,,~,·-- -·p'' 

7. A claQ.~ · in al•tm 5 
~::·cl~ '•\:-,-~>1!1!-_ -... _·'>f''" -. :· . :. . .,, . 4!-'"'' 

• • . ::·e ~~ f-:~~ :i;~· 

.... -..... 
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below the level. of tba ,, -the 1owe•t level. of 

. . - . . "" ... ··~ . 

. ~·-~~-.:- . ·. . •. . ~- allY Of 

ol.alm• 5 to·1,·~m.!,~"if!lip&JS~~aae comprise• a 
tim. or pipe &801U:ed ~---,;'h.!~.~~ c:bambe:r. 

9. A. clean ~&ir-·8%atea - •• 91a1mad· in any o;f tha 

p:cacacling.claim•, wbuein ~ ~ll aaurce of 
F••auriaed air is diaallargad frca the outlet towards 
the a1e1m· air and &cm. the Coamia af£ac:t deviae. 

10. A cleaD air qataa as al•h1ed in auy of 
claims 1 to 8, compJ:iaiug a fh•t source af 
praaam:i•ed. a:i.z: to be di.:aahargacl .!J:oa th. outl.et and a 
seoond aaa.rc:e of F•sauri•~ air to be cllsaharqad !roa 
tbe Coanda effect device. 

11. A olean air ayata aa alaillla_d ill any of the 

preceding claims, vha:r:~ ~· .. Coal>d• affect device 

prodncu ~- ~~~.;1n.-····\; .. ~ &11: vhioll 
81l"tq,~~·-·:-f., , · '· ' - . .,, . through ...... ... ~ ·::::: ,._, ~;;.: .. ..ua ou--..e..... ·- ,.. . ... ~,., 

12. : A c:lNJi- ldl:: ~~·--~~1'-.1.;.s~ .in any of the 

~aaacling c:l.aias1 vhm:eia. the el.ze ud ab&pe of 1:be 
,o,. • • ...... A,1,• ..... ~..-. • •• 

out.1et am:reapond gezie:cally to the siz• and shape of 
tJia clean ai:ea. 

13. A clean a1J: system 811b9tantially u herein 
de•crihed, vi.th 1:efe.rence to, &lld. •• illuatrated ia, 
the eaeampa11ying dz:awillga. 

..~ .. 
a_•:••-••~~~. -·•··-• ... ~,: . .';. • 


