*; e3epRi pddeTf L8gh6hTR| dpB, , 0 5 SEP 2002: CHAMBER CLEANI NG MECHANI SM 1.
Bac'kground of the Invention The invention relates to a nethod andsﬂagngptmz
for cleaning a chanber. 5 Cheni cal vapor deposition (CVD) process uch™
as organonetal lic chem cal vapor deposition (OMCVD or MOCVD) processes, are
commonly enployed in the sem conductor, optical, and optoel ectronie

i ndustries for doping or coating a substrate. Certain chem cal ﬁmmmm"”m"m""”m
~deposition processes, particularly those associated with |arge

fabrication of epitaxial sem conductor devices, produce highly toXi Giggee
ef fl uent gases, such as dichlorosilane, 1o trichlorosilane, phosphine,
: aLsi Peb and hydrogen and nitrogen derivatives which have be;an gemm lﬂmlmmm"’m”m

the fabrication reactor are frequ
contain particul ate or pa&ﬁ?@ﬁg&ﬁgmﬁ@éﬁ\g@ﬁg&*@e@ , Silica parj
whi ch nust be renoved before the gases can be further processed, dil ute
and/or neutralized, prior to ultimate di scharge into the anbi ent
environnent. 15 Parti cul ate-cont ai ni ng gaseous effluent is typically
i ntroduced into a scrubbing chanber through an inlet. The particul ate
matter is stli cky Backgtamdoifahe mcbntionds t o adhere to the inner surface of
the chanber. Various reaction chanber cleaning nechani sns (RCCMs) have been
devised to - Ui of particul ate
matter on tﬁég?ﬁgﬁgrrong{ﬂart a%ggéo%d §.Ld0é£{g °f%’5§‘<‘:”%§%§?’%" 20 In currently
avai |l abl e cl eani ng chanbers, a spray jet is comonly enpl oyed to spray
i nsi de t he Kdemisah wipor depopitionet (OYIDL epatsess, suchi as @rsm@yletggicv@@micnbvmm
pur poses of ] i ng
o ARG MCL Dy MR o S8, BRSO RROLO L AL WRBheSRbUED! 02,

se cor r ooptisal, amdcbplogietthnjs. indpsteiesefor dopmg neesdtingra substratgr Gertainrchemicak@@Mr whi ch

provi des an r | spray
st de-t ho. Jeop e leEesSey bRl FRSC BbAMI S e CRRIRN-RR R HEREY TG
corrosion asdmmndhdmp dpn@lsgl erwsu@s bighly atosid vfﬂu¢nt pgasss e sudhy ag «béhladdileneg | eani ng
charber Sp tnch 0, osﬁ' B 2@1%% 8 Oam%rx A 4hd mh% & ?e?%?t”'@l wﬁ%h Egvest?erer? pe
particulate ma EE & interior surtaces o The
RCCM bl ade gsrs:emﬂdl indghe ﬁtbncatmm mtﬂony Thesi tbsib |geseRECNEuanfst @a fdequchtl)s udrftaici ent
strength to S| r er waII
Such bl ade gaslgéeu g;'&:%hle- O"Drl{]lgc 'ﬁ oé%rﬁ% %é%ﬁgé’%’gf%?%thﬁf{g}%t&% apv? &t eaf t er
permt buil dw[ga:teSCafndIerfmrmar prheesﬁdv@lluies amf/ortinhgraligslc prico o ldhaatbénschaf@herrte is a
need in the ar.t ben&? n, RCIWthat overconmes these deficiencies in prior art
bl ade assenBli*ES AN TEMTY avail abl e RCCMs enpl oy a push rod assenbly

drive nechanismto rotate the bl ade assenbly about the inner surface of the
cl eani ngs c h&adiewlate-Toreaiming gadeousoefflesws éntypicaly intredugéd ano ncsprUbbihg &hdngher

resulting i i i ar at us.
The 1 o nvanfish U RS BB ] Monkolfer Sy PRRMD A IRTB R iBRPCC 2 e
the return spficadf thedembs. ‘f/atduguedloanhhnfbaldls;antngrrlselwdlsmhéR(EﬁZM‘sD havcbeemough t o
age it w ea Th i fails
@70 e b B 22 S bEPUTRDb of bl Wpfer o e RESIAG 705
wor k at an aﬁtybsacrmﬂbatgchanm fa| lure of the pivot pin. The alignnment key
and push rod assenbly engagerrent surfaces are often damaged The tip of the

push rod_as enbl e The
f ast enegg that %(t{y ﬂ%ﬁﬁ le?ﬂl e&g%ES é%‘irﬁ' J& q§%ol&|rlqnog]3{%{{é) °§Fe il %ﬁrﬁgé tﬁg
corrode and bbtgin ofdmpemdomgxamhereirpnssmayasetvos o dmabsumﬁesgdsqemchfﬁg éxelhetagas ngs

.(I:.gl decl:OI‘ W1 ﬁg_l\g/‘év laﬁag pe%%rmgg 9 %gtrehstclrungmﬁ %m}pt?on rAgm%}V?} cf"r vlvjl%,alglﬁ oF s%l;l', scrutbﬁ%rge bUI logs Iugg
Occasi onal | yhe vtatuesﬂaffclamcaubamnomn&bmldhm(Thbrlegpmneeq)melwearttforragRIG@/I REICM gear
fromturni n% d rlif g cat oL o) r{?ralete%lthe thInCtIOI’lI ng f t he
RCCM  Ther e P[%! f'sn%rf‘% Sy %1"" T ?"P\ rP rPan APpArattie™wif ch

over comes akdactivh chdﬂ&ﬁﬁfoddof)ﬁngCSllchlaeRCCM would avoid the corrosion and buildup problems

associated with presently available cleaning chambers.



‘2. Summary of the lnvention The present invention provides reactug% gEgnber
cl eani ng apparatus conprising a chanber 25 conprising a chanber 19 2002
conprising an interior surface; a blade apparatus conprising (i) at |east
one annul ar nounting nenber and (ii) at |east three scraping bl ades
attached peripherally about the annul ar nmounting nenber and arranged in a
parallel relationship to a longitudinal axis of the chanber; and a

. reciprocal novenent unit for rotating said scraping bl ades)
circunferentially back and forth along the interior surface of said chanber
to scrape the interior 2 D 5 SEP 2002 surface of said chanber, wherein

" such reciprocabl e novenent unit conprises a reciprocable nenber pivotally
connect ed t REIMEn@IIyaRe BiRdEREYembRd b dchpe parficalitd mdtteNBIIDME intGiopéuatal | Y

connected at _.a peripheral position to the bl ade appar, . The present

i nvention aloéﬁle‘gF‘&hR‘ﬁ'Béer TB%?F@M lﬁ‘?ﬁeta“{?‘ahlﬁﬁsio ?W@?tgj(jﬁvi‘ﬁ"&gmhﬁ? eéefaCE

conpri si ng auffeintBir&igtita 6@ through @feldepbsidfofmRaen 8 Geadtiod @AdniRl wARSHIN Wade (1 1) a
general ly conical outer shell attached .to and extendi ng) downwardly fromthe

top plate t@pepblsssommeplyprcerne bagbang(ef Byistedqa fhereafipy prrai duildypiio,forp 0B thef ace

and a centr gl Ppan Rectiol Bhaniber. IHBRNAA htd H thgRefdr W ROMMaCSBicbAbs RN ng of
the top plate; (iii) a liquid inlet arranged in relation to the outer shell

t o tangent i defigienicigs iauige &t bladpAsyembleso t he outer shell, thereby formng a
| am nar sheet of fluid on the inner surface of the outer to shell; (iv) a

baf f1 e att aghggndyvhilSle/ RN s StpidydGRsiPlod bREMbIPBriv rAdcRariiProGsthie R Yhile
generally vertically dowwardly therefrom in which the baffle CO;P“ ses an

i nner sur f acesembly abavt b ingefrspeiace of the eleaningshasehge Theshgush redeastemblie eAg
@012 1Y COBCERIL Fhlidg Bl 1R Gkl bivIch OB AbanfRRkiNr Ghpaldi, 4 o1

I'l; (v) a concentric chanber bounded by the outer surface of the baffle
the i nnep sumventorhasflisedyered thabsucks push rod asseenbli¢sdaibacauserthg egtra seringfbeedmest op
plate; and (py IERBEAd thie psh 38 $RYupBio! f#wﬁﬁ REE : %ﬂ?n ge of
the baffle gﬁghﬁdﬂa@&?‘ﬂner _sutr?‘.ace of 't etogu%%? S eﬁ .%Tﬁ&egl%egg%{ﬂ n %ﬂan‘oer
cl eani ng appay inthesSRGEM hpsing\fglsardcauses thepush redjasseniilyto sasaip itheeady iforeing theuni t ar y

assenbly as I gl I | e of
The vort e atof ) Sorliich Shfe e GROLHAGKF o phOL AR TRaRERIn (DB PR 2 g
oper ati on oftod #eersitdy fngakemeni puyfagdscand eftenndamiaged. Jive tipiné theopusbed psserobliinber i s

conpl et %ky %QfoLﬁs'rﬁ%ﬁ.gpggngyaué io%glhﬁféssmg?eegeh%em{er,&e&hwa‘ chmlg'eaggerﬁa rise a

fl ange that acco atta nt e reacti on chanber eani n
appar at us. tatheddveanqshanism oftea chriragigiand faf ldependisg pmexpbsviretto comeseve tighws Thet h a

sour ce of ""%Ea‘?fngs Ldld RB9LRE oo glgig(%\/hrn%ag, AGRHE! vHr G ?egggr[to fleSR0LRG Jgeper at us

of claimalsO c8nprises an ex ISsture contro emarra to pass
dry air thr ®Q§Ms liaee ohapdne of adjpstingfor marldHaojuring itelérrica uild up. Occasionally, the

Teflon bearings are too tight, preventing the RCCM gear from turning. There is no indicator

20  to monitor the functioning of the RCCM.

There is therefore a need in the art for an RCCM apparatus which overcomes all of these

difficulties.

2. Summary of the Invention

The present invention provides reaction chamber cleaning apparatus comprising a chamber
25  comprising a chamber wall comprising an interior surface; a blade apparatus comprising (i) at
least one annular mounting member and (ii) at least three scraping blades attached peripherally
about the annular mounting member and arranged in a parallel relationship to a longitudinal
axis of the chamber; and a reciprocal movement unit for rotating said scraping blade(s)

circumferentially back and forth along the interior surface of said chamber to scrape the interior



‘25 tower. The reaction chamber cleani ng apparatus may be incorporated into
an effluent abatenent system by positioning the apparatus in downdl SeSEP 2002
fluid fl ow conmuni cation with an effluent 3 ~0 5 SEP 2002 source such as
a chem cal vapor deposition apparatus or a sem conductor manufacturing
apparatus. In one aspect of the present invention, the blades of the
reactor chanber cl eani ng apparatus are doubl e-edged. Moreover, the bl ades
_preferably have a width and the reciprocating nenber has 5 a range of
novenent, which width and range of novenent aré selected to provide each
blade wth a rotational path which overlaps with the rotational path of

" anot her bl ade. The bl ades are preferably from about 0.65 to about 0.75

i nches w de surfiape ef saidethembds] wheadosich Gcipfocatie mewemendamijt camgriseh e recigrerablen r ange
i s about 90. I|n another . the recipr er of .the reactor
chanber ol oG AR o TREEE byan plRAGERRNAE B e TRORER kleu R phBRGH

cyl i nder i scq@ineéted athal perigigeal pgaéidn va thiabladeappératas.sm f or i ndi cati ng whet her the
cylinder is sufficiently extending and/or retracting to ensure that the

apparatus i roper | | eani ng .t he chanber. For e | e,. t he nmechani sm may
conor ise ondhpeRal vt N eyt BAS IR sty inec HETBR Pricshmetieage” The
mechani s f eurfacé) diboadm agfasdueidheenttahepeaing; (itkegenersllyswhitalouendhkl axhaindi ng and
retracting is, preferably caonfigured to proyide an 15 oytput. such as an
Chectron o ey A Boddisiinb e e &y sl Sttt oo knan,

ext endi ng anGeosurfictahdis tdnfigl.opiivg: thdt &QkficdiyQligied With theryhtlabopefiiagisfthé fopd to a

CPU for further processi and/qr may tr er al arm. such as an audi bl e

alarmto i nBRERiD ¢ hikd pREEE R ETaPY e owutrhelL el wandien foufld) or
tracting. inlh@e ButesaBN, therbs Mrm@ip AhhRamnhex bifsid an M ifhetsutfage dfsentiter he
paratus of the inyention ft o abating ap effluent. The pethod a%ener ally

) or
conpri séd t Mells{iunR beffle piiaghpd,ty tﬁ? layver syrfeER ot the tomplate aad extendipg generally o
concentric GHagNe doWhivirdlyl tRdséfFbni il whiRh Thedbafd 1 dhiphis Haahned burkdcé|Uintbug t he
i nner surface of the outer shell and flow n& effluent into the chanber for

abat ement . &¥rfes. aRetirue edge. and a pentralopenioe gsrerall soarRnEicel aligrediwihdirserlvi 11 be

nore fully gpmp@RthebherBnbin@)aRsibmE: HambirdstHded B le SNRRRARE ofoth@bdiBe, 25 3.
Brief Description of the Draw nigs . )
the inner surface of the outer shell] and the bottom surface of the top plate; and (vi) a concentric

15  opening formed between the bottom edge of the baffle and the inner surface of the outer shell.

The reaction chamber cleaning apparatus and the vortex unit are suitably combined into a

unitary assembly as a single article of manufacture.

In one aspect, the baffle of the vortex unit is arranged to provide a flow restriction so that
during operation of the self-cleaning chamber mechanism, the concentric chamber is completely
. 20  filled with liquid. The water vortex unit may also comprise a flange that accommodates

attachment of the reaction chamber cleaning apparatus.
In one aspect, the liquid inlet is in fluid connection with a source of water.

In another aspect, the reaction chamber cleaning apparatus of claim also comprises an exhaust
moisture control system arranged to pass dry air through the chamber to a secondary scrubbing

25 tower.

The reaction chamber cleaning apparatus may be incorporated into an effluent abatement

system by positioning the apparatus in downstream fluid flow communication with an effluent



'Figure 1 shows an expl oded view of an enbodi ment of the RCCM vortef bf SERe00?
present invention. 4 | Figure 2 shows enlarged view of an enbodi nent of
the vortex of the present invention. Figure 3 shows an enbodi nent of the
thrust bearing unit of the present invention. Figure 4A shows an enbodi nent
of the air cylinder conmponent of the invention. 0 5 SEP 2002 Figure 4B
shows an expl oded section of and enbodi nent of the drive assenbly of the
_apparatus 5 of the invention. Figure 5 shows a top cross-sectional view of
the RCCM vortex apparatus of the present invention. Figure 6 shows an

enl arged section of Figure 5 show ng aspects of the drive nechani smof the
- present invention. t O Figure 7 shows a cut-away view of the thrust bearing
in the top pPucesush & Hechemicalsyappredappsiienuspparatugiof a semigendysiimamifaghiripgew of
the RCCM Vorex.adth the air cylinder in its retracted position. Figure 8B
shows the Vortex apparatus of the present invention as the cylinder is
extendi ng. Figure 8C shows the RCCMNortex with the air cylinder inits

ful | - ext enddalogsaspact @fthe present invertion.dhq Waleppidha eastor ehpmber oldqring gpaetus ais The

present i ”V%Bbﬂlﬁgdgg&‘%){&rgﬁgr, fhe BRNLs PRArATIPEOY £ iR I irRo AN Adhe} AR OVed

water vortex. T vortex aspects of the invention are suitably
conbi ned 5i ntagangs ef mayement-ivhigh width andasmge afmevepantdeelgttediopfovide sanhtilated

RCCM vort ex : o | i i vort ex
Gt 100" and PTORBNR) Bl {1 =R Wion G DGR Bk o YRS heer 0L 2
enl arged vi erefaibly fiem abive?.65/ombat 0.0f inche: ®@de, Mbre prdrably abowtt0&Q inchest widgner al | y

conprises a ‘ erally cone-shaped outer shell 105 and a
baffl e 112.a%ﬁ@cgggh%fé&%mf%egﬁaéonprises a top surface 102, a bottom

face 103 and a central opening 104. 5
In another aspect, the reciprocable member of the reactor chamber cleaning apparatus is a

10  piston of an air cylinder. The air cylinder is preferably equipped with a mechanism for
indicating whether the cylinder is sufficiently extending and/or retracting to ensure that the
apparatus is properly cleaning the chamber. For example, the mechanism may comprise one or
more appropriately positioned magnetic reed switches. The mechanism for indicating whether
the cylinder is sufficiently extending and retracting is preferably configured to provide an

15  output, such as an electronic signal, indicative of whether the cylinder is sufficiently extending
and/or retracting. The electronic signal may be transmitted to a CPU for further processing
and/or may trigger an alarm, such as an audible alarm to indicate that the cylinder is not

sufficiently extending and/or retracting.

The present invention also provides a method for using the apparatus of the invention for
. 20  abating an effluent. The method generally comprises the steps of flowing liquid into the inlet
so as to fill the concentric chamber with liquid and form a laminar sheet of liquid on the inner

surface of the outer shell and flowing effluent into the chamber for abatement.

Other aspects, features and embodiments of the invention will be more fully apparent from the

ensuing disclosure and appended claims.

25 3. Brief Description of the Drawings

Figure 1 shows an exploded view of an embodiment of the RCCM/vortex of the present

invention,



'0 5,SEP 200Z The outer shell 105 conprises an outer surface 106, an inner
surface 107, a top edge 108, a bottom edge 109 and a central openi[pgq gtfp {002
which is generally aligned with the central opening 104 of the top plate
Ol. The top edge 108 of the outer shell 105 is attached to and extends
downwardly fromthe top plate 1 O 1. The dianmeter of the central opening
110 of the outer shell 5 105 narrows as the distance fromthe top plate 101
i ncreases, thus providing the outer shell 105 with a cone-li ke shape. The
outer shell 105 may be attached to the top plate may be by any neans known
in the art, including for exanple, welding, screws, bolts or other
" mechani cal fasteners, conpression and/or other nmeans of fixation.
Al t er nat i velEjgure Behawsenlaigad wieweflan ¢pebodiment of dhealortexefyheruesaslinkedtians a uni tary
article. 10 The outer shell 105 conprises a liquid inlet 111. The liquid
inlet 111 i spiaft 3YARA oh Bmb&difbdt 8L Brdsh6ealil &fit o7 b !resgrf?ﬁwé,uﬁ)n that as
liquid is intfoduced tangentially into the outer shell 105 a |am nar sheet
of fluid (not shown) is forned on the inner surface 107 of the outer shell
105. The | i dligute #4iskawspn empediment pf the air exdinde companentiof thednventiind sour ce (not
shown). The preferred fluid is water. The | am nar sheet of water circles
around and “f@%ﬂ?é@é §lows PUBloded!sBRioh BNRY erbbilnRafortheQfivd asstnfbly th}%aﬁﬂrﬁ'a%?]s shel I.
The water vortex unit 100 also conprises a baffle 112 attache o the top
pl ate 10F arrdthedeventdmg generally vertically downwardly therefrom The
baffl e 112 has an inner surface 113, an outer surface 114, a top edge 115,
a bottom edggalre 56naRa fort &R silioRR S EWISF t%&iccmm%fafp})ﬁat&%af e @tdached
such that the central opening 117 is generally concentrically aligned with
’ zo centrigyeniening 1 | 0 of the outer shell 1 OS and the central

ening 104 of the top plate 101. The baffle 112 nmay be attached to the top
plate 1 Ol dinsl glghollen diiAgRELoPb Hikife £aRIIRlas RSB thOdrhAhetfankshitoriiRP Pl ate
1 Ol as specifically showmn in Fig. 2. Mreover, the central openings of the
top plate 1@esgdnveniionpaffle 112 nmay be coextensive, essentially formng a
single central opening through the top plate 101 and the baffle. 25 A
concent riC GRARDE oW 8 cltawRPHEH B O¥inkNRailif the I AACSE tHekfiru@foedrig uRRf f | ©
112, the inner surface 107 of the outer shell 1 and the bottom surface
103 of the top plate 101. The concentric chanber has a concentric_opening 1
19 bet ween tH@h$h shoms alaguiew pEthe RCCYUVarigxryith theyair cylinget Rdts refaeted Rogitipce 107
of the outer shell 1 OGb. 6 0 5 SEP 2QQ~ The baffle 112 is arranged to
provide a fImmiré 88tshow he ROUMAVLrt@NsIpaats bh&e grientGaveaast bd Ge Chmdeers 118 is
substantially or, conpletely filled with liquid. This arrangenent prevents
corrosi ve g&3%8diRgom entering the concentric chanber 118, prevents
spl ashing, and aids in making the water flow lam nar. 5 The water vortex
unit 100 pr afiguiast $hode MR/ Vartéd @iligie 312 OyliMderGh itaAdiarrndatpesitibhe bushi ng
205 for the RCCM

‘ 15 4. Detailed Description of the Invention

The present invention provides a new and improved RCCM and a new and improved water
vortex. The RCCM and vortex aspects of the invention are suitably combined into one unit.
Figure 1 shows an expanded view of a combined RCCM/vortex apparatus of the present

invention, including the water vortex unit 100 and the RCCM unit 200.

20 4,1 Water Vortex Unit

Figure 2 shows an enlarged view of the water vortex unit 100. The water vortex unit generally

comprises a top plate 101, a generally cone-shaped outer shell 105 and a baffle 112.

The top plate 101 comprises a top surface 102, a bottom surface 103 and a central opening 104.



4.2, ROCM Unit Figure 1 shows an expl oded view of the RCCM vortex appar at us
of the present invention, including an expl oded view ofthe RCCM u:ﬁi [F.‘ gglg)
|0 The RCCM unit 200 is enclosed in the RCCM housing 300 (shown i i gl 2002
). The RCCM unit conprises a bl ade assenbly 201. The bl ade assenbly 201
conprises 1 or nore, preferably 2 to 6, nore preferably 3, 4 or 5, and nost
preferably 4 blades 202 attached by wel ding or other attachnment neans known
.in the art to at least an upper ring 203 and a |lower ring 204. The bl ades
202 are preferably doubl e-edged bl ades. The apparatus of the present

i nvention provides 15 greater blade assenbly strength. The failure node of
currently avail abl e bl ade assenblies is caused by insufficient torsional
strengt h. Tdhspwerashelbt §5eqomiphises on pyier saiefaced 0p.rantiinsr pirfaere! s tomisdge U, ahe

present inv i O | DGr ' . I nbl y
D01 1 s sui ¢ BB e 100 R EARANGelE BARAR RherhbBiERg MR AUFRTRET ¥
t he wat er vd94 eixhetoptplalQ@]1. Theetop kdgdd 08 sEbebityr shElll105sis pitasheslrtabhd/exdesls gned t o
press fit into th ter .20 vortex upit a i it el.d in place by a
br i ng | oaddt iy Bidle fppie A0 F TotBube D pt Sorkil rPBhe LY heislsb B
liquid vert ess ddows axthesdittinee Hos Itiengp 24061041 itidnaasks, thlsipowiding thvadugar shiedl 1651t er t he
RCCM housi ng.300 (sho i n_Fi qure ) The spring-l.oaded thrush bearing
acconmodat e ’tﬁﬁﬁﬁéeéﬁke\l}??%gﬂ?eo&gefél?'lei‘elogmapﬁe aﬁ‘%‘:“ﬁ% ﬂfeﬂtf')]ﬂuglf‘%eﬂléagﬁ’ler% Mhit 206
preferably hrsns&knoRimheaiandlidiad for axagple)iveldiig] @rewsf badth otdth&:. Bdkchaficdl 0 about
0.05 inches, nore preferably about O. to apout .0.04 inches nd nost
preferably SSEHS ?8‘3‘“?%‘8% ,O’f’gerdﬁet‘?ﬁ IXgHop- ’?‘%I"@P%F%g’%?ﬂﬂlage ﬁ’ﬂaﬂéﬁf’&wfo
prevent progREsnagas nfoldeduentmaiyngiddie RCCM housing 300. 7 0 5 SEP 2002
ferring nowto Figure 3, the thrust bearing unit 206 conprises a thrust

aring 207_and a | ate. 208. The t t beari 07 rides in.a circular

ar oove 369 at oyt inS efbfishhinige TiniergiddiLl B6smigeCh st |
conpri ses p%lﬁsou%ﬂ-gleﬂlh@'ﬁ sﬂ@ttﬁat%ﬂilhuib(ﬁ Rgoditdd ﬁﬁge&lfgﬂlyﬁhﬁ)uﬁd oll@ashelngoRe7 to
prevent it fromrotating, The hales 211 in the fhrust. peari re
const r uct ed 2HH¥" g‘e%h"%g'ﬁggﬁt PgWPEE op ths ‘ﬁeﬁ?rgﬁdﬂﬁﬁgﬁé‘tﬁrg%"ﬁ%t@e 208.
The thrust hgadiog 120 ik Huid Qbvestivh Madh alfiuid d0dRB(ndTElowaN The pRifekead Muidyear on
springs 212 that_are. arranged in a pushi({%drel alti onsheiﬂg bet ween, t he_top

pl ate 208 aM@tetHae H’r“lﬁ‘%fhet’fé’z?”naﬁb"“fﬁa%" SETPIHEN CAYERe BagsPHtFet8har ds

the topsurfageonérshdie | ower ring 204 of the RCCM bl ade assenbly 201 to
keep the thrust bearing 207 in contact with the top surface 204A of the

| ower ring 4 of the | ade assenbl 0.Referring no o Figure
S T he. ROItneier Lolsx o gh 5o GoRbREnadHTE A2 ABHRDl BoEP HRE Mbde ng | <
preferably smé&ding@bnetaigl vértiaity adbwiwardlynhérefrore.ame bafle M4 acintkreurfacei pit
m nim zation, ease_of i nt ena , .and heat _transfer. The LN | so
preferably EbLHFLESe 5{?’1? H’Pé{j]geggg’ta bogem § 15%1*1 Gepgal B%ef’fnggggsl#%gf}ﬁgvent
g 88 i nth r odu?m' i@attaaﬁedfshgi m?]mwmmnp@iﬂgmtm id deferdify dg)lﬂéeﬁhfric@lily ﬂfggéc?&ithﬁﬁsi ng
. The inlet port an e out]et port are suita e oye e
"t rodu@? i ofenge! opening 1§p th%?‘F”G@APP F‘S{th%%ﬁ'éié’?e“%iléf &‘?‘Eﬁ @éa‘aﬁeé&ﬂ%ﬁ. The
tting 307pgfle { PanSWelafich@Dibthel top SIROWM inkiddihg Uiametdr of Theccehtitll bRaingtioon of
CDA al so assists in cqoli ng éh? drive %pn? nents and d&rbl es as.an air
purge to pr&VBnitorplaslad as pgeibieally showindp Figr -ﬁ*ﬁorf%n T PRAEINERIHES PR m
plate 101 and the baffle 112 may be coextensive, essentially forming a single central opening

through the top plate 101 and the baffle.

25 A concentric chamber 118 is bounded by the outer surface 114 of the baffle 112, the inner
surface 107 of the outer shell 105 and the bottom surface 103 of the top plate 101. The
concentric chamber has a concentric opening 119 between the bottom edge 116 of the baffle

112 and the inner surface 107 of the outer shell 105.



‘20 The RCCM apparatus of the present invention suitably conprises a drive
mechani sm 400 (see Figure 4A) conprising an air cylinder 401 (see Fﬂ §i
4A) . The drive nechani sm operates w thout the necessity of springs, % E 2002
or push rod assenbly. This advance over the presently existing cleaning
mechani snms i s enabled by directly linking the air actuator to the bl ade
assenbly. 25 Referring nowto Figure 4A, the air cylinder 401 is preferably
capabl e of generating at |east 400 1bs of force with a source pressure of
80 psi. The air cylinder 40l is suitably equipped with a mechani sm for

i ndi cating whether the cylinder is making corrpl ete strokes. Such mechani sm
© suitably conpri ses rragnetl c reed svmtches 40 0 5 SEP 2001 Referring
now t o Fi guri@edatilepld 27, prangsd to g e4‘t)@°‘2‘,6‘?ﬁ5}°f‘@‘e§h‘&h FRsutes that B¢ cepEntnnect ed

to a cylindehaAstant s d@dantbhe oNBshSedl ralkd AGHTRO. TAY ahenddiheAMHreVERANS
known in the art; a suitable neans is threadi n?&the a piston rod 403 into

the cyl i ndercompRYst gasesdpum enfering dhg FRErRBricaHapbeE TS puaeverts Bﬁ’lé“fhé’rgaﬁ‘}dya'é% Pached
to a rotatingaldefike A& AOWAaRinOt Pin 406. The other end of the 5 rotating
link is preferably attached to the lower ring 204 of the bI ade assenbly 201
via pivot pin 406. Unlike currently avail able RCCVs the apparatus of the
present Snv e weier YRSy Bait 0] erefsebly WTI%PHQ’%J@WW‘%‘F@%‘P atepthe lRshing; ve
nmechani sm  Be rpinedtcdn 406 at the adapter 404 is preferably held in place
with a snap ring 407. The pivot pin 406 at the blade assenbly 201 is held
in place with a retainer plate for ease of disassenbly in the field. The
air cylinderg A0RdtEMlOnit hr eaded i nto the RCCM housing 300 as shown in
Figure 5 (in which the top and thrust bushing are renoved for clarity).

ure 5 al _sx?us@pmov@ @%k%@ddﬂ'@évﬁoﬁﬂéRb@M/vdr&xabﬁa?&M thePprbdenr RE&abRousi ng
0. The gui, e attached to the housing by any neans known in

| ate
the art, for‘“‘%‘i&gﬂ'&ﬂ“é"plf’ VN fdheRGEM w2995 suitabl y att ached by two

mechani cal fasteners 305 (see also Figures 1 and 6). The ~ 5 cylinder
adapt er 404 Tins ROM ariedU0)s eeRbddlif the RTCCM hélging BoM@hdWitin Fituetel )pTRirCGE4 When

QU dopl at & 308 STRPHAT AhEASTTON 20 aThesede SR B G HotPrEfiil

gui depl ate il he
cylinder adapb'mdt®preferibly3ad ot 9 ehdGivdst ;nskexrablgdma@rzoél&fhc@dw%malg(an&hérhe

gui de plate 305 when the air cylinder 401 extends_against a | g% oad. \When

the air oyl iaHeBReBcMeapsIoRars e that least Ay Wpper BBER03 A adwrﬁ@é JHist er 404

I s desi gned pidesHob 4R @Jl)ﬂcﬂﬂblEJB @ Yladds AP Appuiais the préesédf inldhBiod FORilles’ | NY
204 of the bl a?je assep?neger){ @gee air cy |I¥’)1 der pi st(l[))nsrod 40% |6}s teﬁereby

prot ect &4 f rediceRiadsasemy ld%'F’P%Eﬁhﬁ faibyre ‘B&Qﬂ&f chgenthy Aeeilebie blgds grserphlishisng (not

shown) in theusad by indifididelorstdl stréngll. ¥bBRhAdirdnzAM BUCRASS inRe MERIassedhBy gui de
pl ate 304 and bushing 205 are preferably designed to be renovabl e rather

t han i nt egr &f HSRFP! BAeBion 8y INcEAPRMIENEYIRG Ot NSt hey can be repl aced with
different materials if wear is excessive.

The blade assembly 201 is suitably arranged to pivot on a bushing 205, which is attached to the

. water vortex unit 100. The blade assembly 201 is preferably designed to press fit into the water
20 vortex unit and is suitably held in place by a spring loaded thrust bearing unit 206. The liquid

flowing through the liquid vortex 100 cools the bushing 205 without allowing water to enter

the RCCM housing 300 (shown in Figure 1). The spring-loaded thrush bearing accommodates

manufacturing tolerance build up.

The thrust bearing unit 206 preferably has a maximum vertical range of motion of about 0.01
25 to about 0.05 inches, more preferably about 0.02 to about 0.04 inches, and most preferably
about .03 inches, to account for tolerance build up and to prevent process gas from entering the

RCCM housing 300.



'25 4.3 QOperation of the RCCM Apparatus The bl ade assenbly 201 of the

RCCM Vortex rotates clockwi se and counter clockwi se with the ext{ngi §AParig?
retraction (or vice versa) of the piston 403 of the air cylinder 401. The
bl ades 202 are preferably double edged and clean in both the cl ockw se and
counter clockw se directions. 30 The blade width and rotation range are

sel ected to provide overlap in the cleaning passes. For exanple, in a

. preferred aspect, the blades 202 are preferably fromabout 0.65 to 0.75

i nches wide, nore preferably 0.70 inches wide, and the rotation range is
about 90, thereby providing 9 0 5 SEP 20D2 overlap in the cleaning

" passes. An air cylinder stroke actuates the cleanlnq notion; the stroke is

sui tably aboRafersng pRvneLigurs 3, the dirvst beprine unit206 compsiges,a ths braging 207and atep t he

bl ade assenbljye 2651 THE RrisO8etlirigD7 kidedkin a Fit@IAF SroSR zw@mnt@th@l@rbm@m Phe t he
RCCMNortex with the air cylinder in its retracted position. Figure 8B shows

t he RCCMNor tier pPiis?as alseisuigbly corapriseeripng 1 Ojthay mgtei vith *@&S@lkﬁéh%tmsﬂzfemm01 is

extendi ng. Fjgayp sre%at&%\q@m&ahﬁg Ff@%esrimn mettmugtm@ar %QO‘?’XJe BEfctBPind N 1 TS
full -extended position. In a g ef erred enbodi nment, C%I?I nder 401 takes
&

appr oxi neit el arapged te wedyrdhe pinndt thedenselate 38 Wh%rbnéfrhwren daopsirgingdto t o
ful'l open) tlﬂxegrl%LtYon%h)géwnt%eaf UJ) lslyrl g?tZEii?l{at ar-g;!\Fraﬁége u'f'g d)%bl‘?r‘(r;éjfetlatlbﬁs t t 0

apply pressure to exte and retract the air c . ati whi ch
is anpl e to hsbvesh the tap platc208|andithe theustdating 200 1o forse thetthrudh bepnightowlonsis theden ons

bet or e Changy ket hbPRRg poBhe fc@lye BUATRICS ! A o e Qb kb 387

preferably se to apply pr ssure to exte ealr cy

10 seconds andontst wah the ttdpesudiace 2044 pftelowdrdngf294 ofithe BRCCMbladeaeseddly 20her eby

!)vi di ng anple tinme for the RCCM bl ade assenbly 201 to cut through
structions before changing directions. The duration of pressure to extend

and retract the air cylinder 401 can easily be altered to 15 accommodat e

di fferent fiRdfericpnel ta BigeretSy thedREGMiung is preferablyi qogtamied gua hoysimgH0@nTheThe

RCCM bl ade SH’%'la ﬁgpffer "nﬁﬁé‘tgxted' f%ﬁ?rhtldrﬂﬂurﬁ f""&§se' & g%ﬁﬁactnﬂ?

count er -cl oc OCkWI se directions, t her nor € eﬁgectl ve
than curr entmrymlammme@f ajpintenatce.swd heat treh5§droﬂvglhnvgimteq!mswrﬂtfsablyncqmmnscseact ion

hanb Fl I I h
205 about  wry" et B antah SR et gt Bl llohipr SR LorbpbeBb B2 1O
noi st ur etsconbtenédr of ylsztl@mmg Q0. fiheefn@t atrt yndnthk eutleh porpars suitahlycuploytd éor RECM
P g 3 ARk i B8 aBRPRL oHGGE AR SBhURRI Il (MR 307 W)

cOonpo

provi de addllPI ona Coo I'ng an Ur'ge g The RooM
housi ng 300. ouﬂbt@onagsiretvhdn Feed lsmﬁhe umeuoﬂaax?of ODAtadd) asgistd inecoalnrrg tbyldnveder 401

will indicate if t inder 401 2 xtendln
et acti ng. ORErieny g Soieie g pfe orSdhl prbleR st B SRR, RECM
appar at us, driveemethaeismi r cylinder 401 is positively li nked to the bl ade

assenbly 201. The present invention preferably incorporates both a fluid

vort ex Upi t 00 208y A0 ROM Y Bl ler Akl iR El r Sl SR ARAG B018ee T S

‘)ar at 3553 i sﬁ’pr e a@% use ypﬂegegongel?r{ | on W tnﬁma S%g, af)&grﬂ%é ~(§§~e~
Figure 4A) comprising an air cylmder 401 (see Figure 4A). The drive mechanism operates
without the necessity of springs, gears, or push rod assembly. This advance over the presently

existing cleaning mechanisms is enabled by directly linking the air actuator to the blade

assembly.

25  Referring now to Figure 4A, the air cylinder 401 is preferably capable of generating at least 400
1bs. of force with a source pressure of 80 psi. The air cylinder 401 is suitably equipped with a
mechanism for indicating whether the cylinder is making complete strokes. Such mechanism

suitably comprises magnetic reed switches 402.



'l owet spray jet outside of the reaction chamber, thereby preventing | ower
reacti on chanber corrosion and build-up caused by mnerals in theUVSHSEP 2ﬁﬂ
is to be understood that the enbodi nrent described above is nerely
illustrative of sone of the many specific enbodi ments of the present

i nvention, and that other arrangenents wll be readily apparent by one of
ordinary skill in the art in light of the present disclosure w thout
.departing fromthe scope of the invention. 0 5 SEP 2Q02 CLAI M5 What is
claimed is: 1. Aliquid vortex apparatus conprising: (a) a top plate
conprising a top surface, a bottomsurface and a central opening; (b) a

" generally conical outer_shell attached to and extendi ng downwardly fromthe
top plate, dafariegney tosigyre 6chapiricylindgr €1 compuses 8 pistoaced 4pticoanesiadtte &)

openi ng gen%wdeya(ﬂabteg ReA mmaﬁshﬁ AR SRR me@p&mym %eaﬁmomnn Rl and
(c) a baffle”attached to the top plate and extend |ng general ly vertlcally
downwar dl y fspitablet heans isshrsadingethe 8 alstn oert 403dnte dhepaylindenggapter 0t dhe exlinflerce, a

bot t d I th
Phe. contrar 2gBR e SRRy RRGR G BERR Bl AEPENT IR T LT L0
t he out ers supthtaggdingfis mrh@rabbzfatthcdaed toltke lonerging204 pEtbeblode etsmbduﬂﬂérvmhed)tl and
the bottom S“r{o%cﬁn chl@ ?&%ﬁ%ﬁggﬁiﬁCL&sqﬁeﬁpﬁgﬂg%BJ ,Lrgslﬁr:lfoﬁv”e &1} vtolne Outer

bet ween t he P60t tom ed. € | nner

shel I'; and (ukyd far hsxr(gﬂiﬂfastérets inthe drigextedhmnisne [Tt pont pio4@6rt thewuderterdbelsl to
tangenti al | | into.t ncent r.i er eby
oot o oA B Pkl i ol s 27, SRR DR i o e BREmbS 2B

said fluid axidtis phtewitoneirer plate édrandoef dxvaseentbhendarﬁemﬁﬂ“he air gfieddr AQ1 132 The

d t | i .th baf.f.| ti d.to th
O L PR e T B BB R,
appar at us ofareakmbved Yorwlheitydi N t he baffle is arranged to so restrict the flow

of liquid introduced into the concentric chanber, that during operation of
t he |iquid \FigureXalepghawah gaide plae 304)tmatemhttaich:edcrbl&wbmcm&ou‘sﬁrgmoelm%ufdel | ed

ith |iquid. 4, xz f im1l
%er ei Inq'tj Ihe p\%iet y:ind l?/eoﬁ?tf’ Sﬁd EP,{B? E?:US%EY §‘é‘/sm§“l‘1‘ %S‘Ia‘“ ﬁﬁl a%ppgéga(?fﬁfbgﬁ e
at t achnment ](cpiatal’sBomeﬁlﬁ)ItaWhtﬁmﬁlbﬁ fwdxb&amaagfaaa@am’s (e alSo nghes 1 argiug) drhéor t te)ri
rat rein 1 qu | e s, In nnecti on w a
ource af vatier gora HEE ey oy BB oo Puc B BRRG e B
cylindri cal cgzlmleﬂ:)wl EONPY hghindga Gighi 164l IAQ@drdlﬁél?,nﬂiel’guMQﬂdte Qon:dxﬁhg‘@ ian
t or
|t roduci hg FIACBIES TPt 00 RHEhe i blP e 35 inEt adapler 404

slides along the guide plate 305 when the air cylmder 401 extends against a high load. When

the air cylinder 401 retracts against a high load, the cylinder adapter 404 is designed to slide
20  along the outside diameter 217 of the lower ring 204 of the blade assembly 201. The air
cylinder piston rod 403 is thereby protected from excessive deflection or buckling, and the
. guide bushing (not shown) in the air cylinder 401 is protected from excessive wear. The guide
plate 304 and bushing 205 are preferably designed to be removable rather than integral parts
of other components so that they can be replaced with different materials if wear is excessive.
25
4.3 Operation of the RCCM Apparatus
The blade assembly 2010f the RCCM/Vortex rotates clockwise and counter clockwise with the
extension and retraction (or vice versa) of the piston 403 of the air cylinder 401. The blades 202
are preferably double edged and clean in both the clockwise and counter clockwise directions.
30  The blade width and rotation range are selected to provide overlap in the cleaning passes. For
example, in a preferred aspect, the blades 202 are preferably from about 0.65 to 0.75 inches

wide, more preferably 0.70 inches wide, and the rotation range is about 90°, thereby providing



"(b) «the 1iquid vortex apparatus of claim1 nounted to the chanmber such that
the interior passage of the chanber is in alignnent wth the centf p
opening of the top plate, thereby permtting gaseous matter |ntroduce§. 3WE
the interior passage of the chanber to flow through the central opening of
the top plate and into the vortex apparatus. 7. An effluent abatenent
system conprising the self cleaning chanber nechani smof claim®6 downstream
_froman effluent source. 8. The effluent abatenment systemof claim?7
wherein the effluent source is a chem cal vapor deposition apparatus. 9.
The effluent abatement systemof claim7 wherein the effluent source is a

- sem conduct or nanufacturlng apparatus. 10. A reaction chanber cl eaning

appar at us cdtEHaPs Hif-cleenipg pastes| At qylinder %ﬁﬁ%‘fﬂteéﬁﬁﬁeﬁ%‘%@mém’eﬂ‘&ﬁﬁ%‘fe vvaI |

conpri sing gQs @b ab&i 6$A¢hésamngtﬁbirheaurte&mrﬁnnama&wmﬁ@mma Bicibly £01) at
| east one annul ar nopunti ng nenber; 0 5 SEP 2d02 (ii) at Ieast t hree

scrapi ng bl aderstagpg Hﬁ%@'ﬁ“rﬁéﬁls‘ﬁﬂ%rﬁﬂ@y’l%ﬁﬁdﬁ RGEVYrex vith therinevlipder iisitfoer and
arr anged 1N gk Fhlinkn. ERLABANS he kech\oRS! bHAkaAl: wSEcRlinidopfamber

and (c) a reciprocal novenment unit for rotating said scraping blades)

ci r cunt esenttheyliyden 48kis srtendingr Rignre B altpws e RG{INVogex it thegiecybindes 40 Hinc hanber
to scrape thg dint.8tddel pattichace of said chamber, said reciprocable nmovenent
unit conprising a reC|Brocab | e menber plvotally connected to an extension
menber, said extension nenber being pivotally connected at a peri pheral
position toln h@re@r@démhgblaﬁra,tthgcyhﬁer 40hiskessperpsimatelyar3 secenda(ungbsiiueted,s our

scrapi ng bl %%SSDIGJI&? t {fﬁes‘%pﬁé‘m ?Uc fuﬁ_ly @lténdjopfu%w?réét' Mfe tﬁﬁﬁ#ﬁ}cﬁﬂ 1st§l=:tades

13. The apparatus o aim 10 WI SIX scrapin e appar at us
Q cl ai m 10 tovheplycpresstrido dxtead e ratrast tdi@mbt)émé@éébfor a §me Whish Sppwiedo gemdatt ¢l ai m

wher ejyn ttﬁ%@&%&@%ﬁﬁ!@l M i ﬂ’b‘ﬂs&&ﬁor{s% oFJ %ﬂ h%ﬁiré’@?xm‘?"rhf?%ra range
of movenent ich w dt an range & fotatlona nt are selécted in
conj unct i on exatle, ttheetiningitirsnit isfprefiirabiiesst toapply presstiv t@a@fmd Headeyludeid0d for

rotati onal r nt
bl ade. 16. %elnég%ég?%ts gl)éﬁ%t#a%gﬁa;llﬂmgy?%&eyﬁlhf%%ﬁtqgFécgmt&mﬁgp el r?ﬂ%l Febl ade
is from aboutme(foreﬁe REClidnde ageritdy 2(1dhes thwpugh obstruictiohebedirecliahging diregtionsf

oLt onal LG Bt Sl i ADUPLRS 0 5h D A0 051 (e

reci procabl e e arr appar at us of
cl ai m 171swhexeinmddate diffarent {i¢ld pehditionsbyagedifypedhetining eitcuitpagtarone det ect or
for indicating whether the cylinder sufficiently extending and retracting

to ensure thgt Rt(,}(.'ﬁ\d ma@ed£§embly of the present invention cleans in both the counter-clockwise and
clockwise directions, and is thereby more effective than currently available apparatuses at

dislodging deposits in the reaction chamber.

Fluid flowing through the fluid vortex will cool the main bushing 205 about which the blade

‘ 20  assembly 201 rotates. Air from the exhaust moisture control system will preferably make one
pass through the RCCM housing 300 before entering an upper secondary scrubbing tower. This
will provide additional RCCM component cooling and act as a purge for the RCCM housing
300.

The magnetic reed switches 402 located on the air cylinder 401 will indicate if the cylinder 401
25 is sufficiently extending and retracting, thereby providing a measure of the functioning of the

apparatus, since the air cylinder 401 is positively linked to the blade assembly 201.

The present invention preferably incorporates both a fluid vortex unit 100 and an RCCM unit

200 in a single cleaning apparatus. This apparatus is preferably used in conjunction with a

10



‘have' a scraping path which substantially covers the interior surfac§O§E t%ﬁ
cylindrical way of the chanber. 14 0 5 SEP 2002 19. The appar at:Ms P2 2
claim 20 wherein the at | east one detector is configured to provide an

out put indicative of whether the cylinder is sufficiently extending and
retracting to ensure that the bl ades have a scraping path which
substantially covers the interior surface of the cylindrical way of the

. chanber. 20. The apparatus of claim 18 wherein the one or nore detectors
conprise one or nore magnetic reed switches arranged to indicate if the
cylinder is sufficiently extending and retracting to ensure that the bl ades

have a scraplng path which substantially covers the interior surface of the
cyl i ndri cal 19W serpy i5heUidifispigls reagipn chamben Hiseion PIRECTENE (VT FRALIPIHEIPRA™ N ¢ he

pi ston has Rosdsidakead Bhildedp dafsed BP Hiinehald 1H‘ﬂﬂ%ter 22. A reaction chanber

cl eani ng apparatus conprising: (a) a cylindrical chamber conprising a
cylindrical chanber wall conprising an interior surface; (b) a blade

appar at us cdtipiibsupgpreigod thesibe emppdinggahdrsaioehibar iF mgr elyalsstiva asomee of e st

three scrapifigy BhRHRSnbliRE dr RRIrRBR AN hiond B hat ffer 3BT eRlen @R bE NI

menber and arranged in a parallel relationship to a |ongitudinal axis of

t he chanber readifyjanpanentbyrqugjopprdinary skibhia therprt iy HEht of gre prese displgsusamithatr api ng

bl ades) ci r UGG Ak Sdbp pgﬁﬁeﬁqgmBQrth along the interior surface of said

chanber to scrape the |nter|or surface of said chanber, said reciprocable

novenent unit conprising a reciprocabl e nenber plvotally connected to an

ext ensi on nenber, said extension nenber being pivotally connected at a

peri pheral position to the bl ade apparatus; (d) a liquid vortex apparatus

g fluid connection with the interior passage, said liquid vortex apparatus
nprising: (i) a top plate conprising a top surface, a bottom surface and

a central opening; 15

11



'0 5 “SEP 2002 (ii) a generally conical outer shell attached to and xtend| n
downwardly fromthe top plate top plate, said outer shell conprisitg b SEP CUJOZ
i nner surface and a central opening generally aligned with the central
opening of the top plate; and (iii) a baffle attached to the inside
di anmeter of the opening in the top plate and extending generally vertically
downwardly fromthe top plate, said baffle conprising an inner surface, a
. bottom edge, and a central opening generally concentrically aligned with
the central opening of the outer shell; (iv) a concentric chanber bounded
by the outer surface of the baffle, the inner surface of the outer shell
“and the bottom surface of the top plate; (v) a concentric opening forned
bet ween the bottom edge of the bafflq gagsthe inner surface of the outer
shell; and (vi) a liquid inlet arranged in relation to the outer shell to
tangentially introduce liquid into the concentric chanber and to thereby
form a | dvhiahisrclaghesles: of fluid on the inner surface of the outer shell as
said fluid exits the concentric chanber via the concentric opening. 23. The
reaction,chanbe $0,0f claim?21 wherein the baffle is
attached to {Tﬁ,ﬁ(‘u &?@kgﬂ)aﬁe@g&% the opening in the top plate. 24. The
reacti on chanber cl eaning apparatus of claim22 wherein the baffle is
arranged to pHovi de tep flatovpmpisingiaden syrfacsoa battam surdace aed gpatraltopemingf t he sel f
cl eani ng chanber nmechanism the concentric chanber is conpletely filled
with Tiquid 2 TheeheafthRbl SHEIREN akbRANG MG emmﬁgamv&fmny krinthdp
wherein the wat'er vortex unit conprises a flange whi acconnodat es
attachnent of a scmwlfshbraidow¢rahtle pommrging on inneeirfagegnd éhm]eqpewhéamem@y
aratus of claim he top plate are nol ded
!a unitary arti cIag&emﬁﬂler&eﬁﬁ?lﬁghgffﬁ@%p fllagé]glé%ctl on chanber cl eaning
apparatus of claim 22 wherein the outer shell and baffle are nolded as a
unitary artick@. 28 bafflpattackedde thetorplaterae extending gensmplly pestigally dewnyfardly fiorm 22
wherein the outer i Lar icle.
29. The reaction c?iﬁa}h%Ii P%@%g%%ﬁfg%ﬁ;ggﬂés?ﬁagﬁngﬁ%% Eugkagfghbagon\%ﬁ%’r@e%ng a%/cﬁg&%ll qui d
inlet is in fluid opmingeepeslygerdentsicallygligned with thgtcentral ggning péthe eutertshelh
chanber cl eani ng apparatus of claim22 further conprising an exhaust
moi sture cont gl SYShREMA emga%me@@me Ghitdf sifdce bAThObHIRe, tHAGnAePRIRES oft O
secondary scrubbing tower. 31. An effluent abatement system conprising the
reaction chanber clhesutenghclgphibabertomysurfasefthedop plgignst r eam from an ef f | uent
source. 32. The effluent abatenent system of claim 31 wherein the effl uent
source is a chgm cgleoMRRAE ogﬁn@%&ﬂear&emaafhetbaﬁom &dbe of BR vafifel MG M iRRAL ement
system of claim 31 wherein | uent source is a sem conduct or
nmanuf act uri ng appap¥fage of thejouterishelk andet i on chamber cl eani ng appar at us of
claim 22 wherein the bl ades are doubl e-edged. 35. The reacti on chanber

cl eani ng appaygt Us aGiuia limétirdfgedhiteRiith HhRe HitadRgl b Mngerdialy ﬁhhbd@eqiqﬁlhe
reci procating nenber has a range of novenent, which wdth and range

,/ement are sel ecteithe gonsenirs Gambes and 15 therrby fhrp lamipasshaet of flyid %é?%“@ﬂ*il ch
erlaps with the ggtadbanadutep el apdaidahiPekiahe Béncéu®ABamber via the concentric

opening.

2. The liquid vortex apparatus of claim 1 wherein the baffle is attached to the inside diameter

of the opening in the top plate.

3. The liquid vortex apparatus of claim 1 wherein the baffle is arranged to so restrict the flow
of liquid introduced into the concentric chamber, that during operation of the liquid vortex

apparatus, the concentric chamber is completely filled with liquid.

12



'36.- The ‘reaction chamber cleaning apparatus of claim 34 wherein the bl ades
from about 0.65 to about 0.75 inches wide and the rotation range {§ 5 ZFpup((?
90. 37. The reaction chanber cleaning apparatus of claim 22 wherein the
reci procable nmenber is a piston of an air cylinder. 17 0 5 SEP 2002 38.
The reaction chanber cleaning apparatus of claim 37 wherein the air
cylinder is equipped with magnetic reed switches arranged to indicate if
the cylinder is sufficiently extending and retracting. 39. The reaction
chanber cl eani ng apparatus of claim?22 wherein the air cylinder is equipped
at | east one detector for indicating whether the cylinder is sufficiently

" extending and_retracting to ensure that .t he bl ades have a. scrapi ng .path

Whi ch sl t anFIe g SCERSPERRT R Wt pae SO0 PR ETRR AR ibny o

t he chanber. #Qommbatdsaaghinert ot hrahiRh chdnt@nila@ingRp@iaisus of cl ai m 39

wherein the at | east one detector is configured to provide an out put

i ndi cative of ether the cylinder. is sufficiently extending and retracting
to ensur® t haTﬁg]W@‘do‘ioéfa’égppﬁéWé °g&§’6‘rla‘?5l?eﬁ§)“ {954'?1‘“ T 1R ﬁb‘g P&'ﬁ??t};ﬂw ‘%’/‘ﬁt‘bver s
the interior guictacwaef the cylindrical way of the chanber. 41. The

reacti on chanber cl eaning apparatus of claim 39 wherein the at |east one
detector conpri SFS one or nore ma.]gneti c.reed switches arranged to indicate

if the c§linddrelf deadiperhphen mechanfm comPsNeang retracting to ensure that the

bl ades have a scraping path which substantially covers the interior surface
of the cylindgaj cal a walidedal tHambervanibading éfindricaechambet twall Rompésiipedn idtegiani ng

apparatus of claim 37 erein the pistop has, a .stroke |length which is from

Rt bout Peieaee ety o udha? il and et B Firediollk Sasp s gas
rising: (a) prigwteéngrior fa€agd; b chanber cl eani ng apparatus conpri si ng:

(i) a chanber conprising an effluent inlet, and outlet and a chanber wal l

i Si interi . f s (0 bl ad t I S| t | t
one. annul o ngbint 1 6 TS s ko) oG BRE P Shafatd e Chfisior °

peripheral |y aboutpasdage afthel biginbsioid i hlip@meRwier thaéhtral spnigg of the tép plakal | el

relationship to a | ongitudinal axis of .the chanmber, .
P thergl%' pem(lilttlj?lg gaseous matter intro uc:ec;’| ﬁto the interior passage of the chamber

to flow through the central opening of the top plate and into the vortex apparatus.

7. An effluent abatement system comprising the self-cleaning chamber mechanism of claim 6

downstream from an effluent source.

8. The effluent abatement system of claim 7 wherein the effluent source is a chemical vapor

deposition apparatus.

. 9. The effluent abatement system of claim 7 wherein the effluent source is a semiconductor

manufacturing apparatus.

10. A reaction chamber cleaning apparatus comprising:
(a) a cylindrical chamber comprising a chamber wall comprising an interior surface;
(b) a blade apparatus comprising:

6 at least one annular mounting member;

13



'18 . 0 5 SEP 2002 (iii) a reciprocal novenment unit for rotating said
scrapi ng blades) circunferentially back and forth al ong the intergpr EP
surface of said chanber to scrape the interior surface of said ch ngeﬁ, 2002
sai d reci procabl e novenent unit conprising a reciprocable nenber pivotally
connected to an extension nenber, said extension nmenber being pivotally
connected at a peripheral position thereof to the bl ade apparatus; (iv) a
.vortex unit attached in fluid comrunication with the outlet of the chanber,
said vortex unit conprising a top plate conprising a top surface, a bottom
surface and a central opening, said vortex unit further conprising a

" generally conical oquter shell attached to and exten_dielr‘]'aﬂ downwardly fromthe
top plate top plat &) sapyleaiittiiee seaping Bgs starhed RerPhertky aboyt thcainglay a

central opening which i goGRhghithlodr AliagRRed W 4 frdibeekldtshipho PRAFIIhHaPT t he
top plate, and said vortex unit further conprising a baffle attached to the

top plate and extendi ng2yepfchaghapbereandi cal |y downwardly therefrom said
baffl e conprising an inner surface, an outer surface, a bottom edge, and a

central openi &ﬂ gERRLRIcM nfoR &P hdil 6Alabn aidgE}%ing\l!l&d@@ HumBdntialy apeni ng
of the outer shell; (v) a concentric chanber bounded by the outer surface

of the baffle, theandfaehalgigthainterigrsurfee oberieehaghenty scraphdheripferigssurfasaosur f ace
of the top plate; anidcHabdr, Qid kdbtothbldh&hmart A 0Gkbrlshie h30GE bR I dmber

introduce liquid into the concentric chanmber, thereby filling the
concentric chanber pixptally doprpgted| tosan@xternian megnbar, paigrinsion mewmberdping pivpdllon t he

i nner surface of t : & openi ng fornmed between
g&%%? ? P%ﬁg%]rgl ]{ogl'tlbx) toGhd e GPpdrdts.

e bottom edge of t e I nner surtace of the outer shell; (b)
wing liquid into the inlet so as to fill the concentric chanber with
l'i qui d ahld f ol appiratys efzplaing 4@ auith dgur serepingblelest he i nner surface of the outer
shell; (c) flowing effluent into the chanber for abatenent. 19 l r 05

SEP 2002, A4. {ﬁ@ag?%tlgpgf&jimqbwitmﬂggsmgqj]ﬂe;he baffle is attached to the

i nsi de di aneter the opening in the top plate. 45. The nmethod of claim43
wherein the baffle is arrangfed_to_ provide a flow restriction so that during
oper at i of$- of Threappaptps off cdain 1 A yith sixsefepingRlédeani sm the concentric chamber is
conpletely filled with liquid. 46. The nethod of claim43 wherein the top

pl ate of14 he YalHpark@s bfkidND WheRiNRAd BIRRs are ib@lgeigehi ch accommodates
attachnent of the chanber. 47. The method of claim43 wherein the liquid

inlet is in fluid connectjo ith ource of wate 48. The net hod of

ol ot m 45 uher DA PPRRE At D hsteln B o Bs i bl s e hroH e REPOOgor | ses

aR reﬂ>;haust D4 setngé of mamﬂ; whist @mtmraﬁcag@@d r<]>1f @otélﬁﬁﬁldﬂbéfjbrr&rf afeheReted it he

chanber to secondary Sscr i t . 49. The od.of claim4 erein

T | Lot Sea Ao BB s LD Tales Ry e Shsh B B £ At s
overlaps with the rotational path of an adjacent blade.

. 16. The apparatus of claim 15 with four blades, wherein each blade is from about 0.65 to about

0.75 inches wide and wherein the range of rotational movement is about 90°.
17. The apparatus of claim 10 wherein the reciprocable member is a piston of an air cylinder.

18. The apparatus of claim 17 wherein the air cylinder is equipped with at least one detector for
indicating whether the cylinder sufficiently extending and retracting to ensure that the blades
have a scraping path which substantially covers the interior surface of the cylindrical way of

the chamber.

14



'50. The method of claim43 wherein the effluent is introduced froma

sem conduct or manufacturing apparatus. 51. The nethod of claim43 8n8r SER 2002
the effluent is introduced fromwherein the bl ades are doubl e-edged. 52.

The net hod of claimb51 wherein the blades have a width and the

reci procating nenber has a range of novenent, which w dth and range of
novenment are selected to provide each blade with a rotational path which
~overlaps with the rotational path of another blade. 53. The nethod of claim
52 wherein the blades are fromabout 0.65 to about 0.75 inches wi de and the
rotation range is about 90. 54. The net hod of cl aim 43 wherei n the

" reci procabl e nenber (&ﬁg #on of. gn alir c nde %é.o EP 2002 55.
The net hot?: of E}Pee??’?ﬁr%%s 7 G whereln te pt E‘\?tl‘]" t"iré” l%“'ﬁﬂ&ﬂ”%‘f‘ 9§ WLHPYH e
detector for ipdicakionghshetleaylitdeeissyitiostBrexfan mdsaromag emmham@ h
substantially covers the interjor, surface of the g/llndrlcal way of th
chanber. 56. Thaderheviddcrgpingpath W]"S'B“]Rﬁ‘é‘?t@l'hc"[vﬁ’éthét‘ tfré’éé‘{’faﬁ“r]%“hf‘e‘fyé‘&"&a‘ is

configured to paofitktechanib@ut put have a scraping path which substantially
covers the interior surface of the cylindrical way of the chanber. 57. The

nmet hod of cl aim 55 wherejn the at %ast one d@t ector conprises one or. nore
magnet i ¢ Have EeAppaFisRy cpit K WHRAEn the QBT F19f9 FeF@’SGBR}%‘i‘Sﬁ ORI Mg BpgIstic

surface of thereEd’Jvl’xﬁﬂés'aﬁﬁll)geu@d’m@if:até l’f@he@?ﬁﬂmﬂs su%wntﬂt&teﬂ@%@@&h @fra&llnﬁltdn 56
further conprising the step of stop gaglﬁthe | ow of effluent throu

reaction chanb@supehthe hlédeém\mscrawag which shbstantiglly eqyprs fgdpteriog sw&ce of

suffciently ex{epdinBfcafRsly 694 Rahbd9- 59 The nmethod of claim56 wherein
t stopping step is automated. 21 .A AF. A

A3. A. AH% A9. A% Ah@®. A. Ay. Ah. Af An. AR A A Ae. AFR/ Nv X
W " >nr | V\%lnhc""‘?]ecaﬁ]"%f%l]’%‘a]%’a]’éa]”é%‘]et‘?a’]eda]t@a]]aéaf%‘gé‘ﬁ‘]@aﬂ @ark‘ape*af .ca] ca] ca] ca

] caU] ca] ca] ca] ca] ca] ca]ca]ca]cTa]c: a]Jc a]ca! 3nlUO >0
| wr mhe” Y] 2] C%G@Lm]&ahmlcm]mg]adpgabﬁs dihising:

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] cal ca] calcalca]calca'd

1 I\#X#4$$$C%(§%§é§%hamber cgmlgrgs nga cg'l) r?di;lgall V\ﬁa er wi Yllf'a %ﬁllﬁg Cﬁ] e?ng caj ca

] ca] ca] ca] ca] c@ caj
a] ca] ca] cal] ca] ca] calfaa} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal *+-+C+++W\ , i
---D.//7100i 11234| 445\ 555556- 77zupke [ V] ca] ca] c aUc

a] ca] ca] ca] ca] gal Cgﬁ%%@% s prlS 1easl one]a m]ognaﬁ]ng?ﬁ]emger amiJl Jt?ea t(%mgeU] ¢

a] ca] ca] ca] ca ca]
]< <]<<U]: >&>+>8>7 QhvoRQkng EBlﬁEEE@EEdd/\pdﬁpﬁé‘rM]yc]mﬂ tha]aaajlaahaatieg nealbeahtd] caj c
ajcajcajc
a] ca] ca] ca] ca] ca] ca‘]”é‘ﬁ?e(‘,jafr 2 p3rallef relprioushipdp @ Jqngitydingf et pidhy dhampsde-G GHI vl |
2JJKhKK" LLMSN G OOOCL
©) a recxprocal movement unit for rotating said scraping blade(s) circumferentially back

and forth along the interior surface of said chamber to scrape the interior surface of
. said chamber, said reciprocable movement unit comprising a reciprocable member
pivotally connected to an extension member, said extension member being pivotally

connected at a peripheral position to the blade apparatus;

d a liquid vortex apparatus in fluid connection with the interior passage, said liquid

vortex apparatus comprising:

@) a top plate comprising a top surface, a bottom surface and a central opening;
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'QQR+RORZR=R, T{vqgl ga\W]ca]c aU]c

a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cﬂa]&SEPaIUUZ
calc aUyc alca]ca]ca!, TTUzWXYYZZ[[[[\H]]]1]]1]114~ t "“'a5bbccccc|wmhb]l]WU] c
aljc aUc a]Jcalca]ca]ca]lca]ca]ca]lca]lca]ca]ca]ca]c

aJca]ca]ca]calcalc"aUl c"a]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca! cnddee. gghhhi >i hini
pi{iij*jjkk(l I'l mmmnPoopp|w mhc”Y]U]]ca]ca]ca]ca]ca]ca]calca]ca]calcalcalc
aJjcalca]calcalcalc allc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca! p"p/ pppPqdqgq! rrrrlsss6tttuuvjvvvvv
vwyy zz"{{|wmhc”~Y] U] ]ca]ca] calca]ca]ca]calc alUc

alcal cal eal ca) cal cafifal gl bsahs ke FhT Aucahiohatkealseba bty Abs
{9BJ1<i } xsni d_Z] U ]] ca]kedop ?]aﬁe&bﬁ ?\hfé?ﬂaﬁadufealslﬁ‘eﬁ] edipisthe al GadGalfEd]ad a

aJ ca] ca] ca] ca] ca]ca]ca] ca]cajca]calcalc . ) .

a] ca] ca] ca] cal i - 6<I $vRc!“etil ApfmgEenerdly pligned it hecentehorening af e fopplate:

aU] ca] ca] ca] ca] ca] ca] calsma] ca] ca] ca] ca]ca]ca] c

ajcalcalcalcalcalcaljcal! @[l nmp!~wnhc”Y] U] ]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
Ly Loy L AR 5o B2 g e o i n
1?;/%38/4;( ( 3&- ‘(%)10:%3&' () - & 10%asnding genomaflyl Ooffically dvardly Fr¥m) thd Rpplate, said baffle
L109%x& () -1, . . .

110%s& ()-19 10% " & ()comprisimgammze| urfage gbotiommigs. pnd aceptighogsping genprally x:  dE
10xx!'1 . ! @10%4 & () - CLQYHesiriCalty S EBrkd Wit el denti@ SPHH&T (hk obter HEfE( 10% |

B o o100k & () - 0% & () g1 OGO | &

100/;i (jgl'( ?)1_0"/§ |rr§B(E) ) ’(iv%-0 /ﬁl c%née%&i?%}?érﬁb]e—ro b/o&lfjln(%d(b)y-ﬂ@gﬁ?e{flllr%cg 2>f: tgé bagf e, ]t-hoe?nllle% 0-9@
10xx! 1, 4109%4| & () - y3! 10%fede 6F the SkO b 1Br)he YMSRKHERe 6F the 10hQIM; & () - ! n* @10
% | & ()-nmopqgrs3bCxx! 1, 109%Z& () -, 10%Z& ()-&10%Z& ()-s 10%Z& ()- 104| 104|
104| f >s10%}| & () - 3n1lUdEbCxx! 1109%Z&. ().-, 109Z& () -, 109%Z& ()- ! 10%&Z& S% 109%Z&
() -, 109Z& () - UOaBK¥kx! £ eongupgopening feroree betyvespihqnstem esige of thsohpleand oz g ()
- Sl gf &109%&' () - f ! aBbCxx! kel Q¥B& dfkhe@hied Ueh: 4nd- 0109Z& () - F. 109&Z& () - +109&Z&' (
) -V AH#(F&LOYR () -y>_ @x! 1S 10%4| & ()-! @T)10% ! |t!|& ()- 10Z 10Z

(vi)  aliquid inlet arranged in relation to the outer shell to tangentially introduce
liquid into the concentric chamber and to thereby form a laminar sheet of
fluid on the inner surface of the outer shell as said fluid exits the concentric

chamber via the concentric opening.

23. The reaction chamber cleaning apparatus of claim 21 wherein the baffle is attached to the
. inside diameter of the opening in the top plate.
24, The reaction chamber cleaning apparatus of claim 22 wherein the baffle is arranged to provide

a flow restriction so that during operation of the self-cleaning chamber mechanism, the

concentric chamber is completely filled with liquid.

25. The reaction chamber cleaning apparatus of claim 22 wherein the water vortex unit comprises

a flange which accommodates attachment of a scrubbing chamber.

26. The reaction chamber cleaning apparatus of claim 22 wherein the outer shell and the top plate

are molded as a unitary article.
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1"""aB @x! 1@@10%4| & ()-& ! 10%4| & () - @ 0% & ()-S9@ 10%4| & ()-! xT&10% | & (

) - @10%4| & ()-" N¥x#4$$$CvaB_@x! 1,/ 10%4| & () - @ 10%4| & () - @10%| & ()-! T(T&

109% | & () - @& 10%4| & ()- @10%| & () - CYKIBABABBBEYNCxX! 1 104| 104|

104| >s10%4| & () -, 7t 10%4| & () -, 610%4| & ()-3f 10%4| & () -,

110%4] & () - YONEE&EX dEYNCxx! 1 @10%38 () - & 10%G8 () - 4Ss10%6G&' () - SY

10%6& ()-S

10%6&' () -0310%G&' ()-X 1" " *(=((aBYNCxx! 19! 10%4G&' () - @L0%E&' () - @ 10%4&' ()-!1

0% ()- @10%& () - mOo%&' ()-()Wb)))*+aBYNCxx! 1, +10%5& () -g! vS) 10%& () -,

0% () - B-$10TEBIepaytio@hOiERLI¢IningappOgBRof(claim I whershp theDufer shell ¥iNDaffld art0G 10G

10G>" 10%3&' () %8 ()-,510%8 ()-93S10%& ()-\,i,-D.///dEYNCx

xI'1 111092& 5“"?7‘%80%%“83”\?%3 & ()-f 1109%& ()-,

109Z& ()-y&100/<Z&' ()-2/100i 1123dBYNCxx! 1! xS) S&10%&' () - f S#109%&Z& () -f! 100/<z&' ()

-109Z&' ( 28.Sl 10%@@adtipn GHBE clepniRdppABuS StiaimiZik wher¢iv the oer shyll 4nd IR@Rplate - 1

"1092& ()-S/ 109 )z = S, 109Z& () - 5555556- 77bCxx! 111 10%4| & ()-S
10%| & ()-g° i‘iﬁﬂ%ﬁ%?g %9@’%“2

10Z>" 109%Z& () -, L610%Z& ()-77781889aBbCxx! 1@ 10%4| & ()-g9! 10%4| & () - S10%4| &

()-!'T&10%.| & (I)w reBSticDochhiBbefr cle@ifi®) dpbladitui )of Qlaim 22 wherein the liquid inlet is in fluid

" <~<aBbCxx! 1@ 10%4 ()-1](9g&10% | & () -f @&10%4| & () - @10%4| &
' ()-9y#! 109%4| & °“°5§’<‘§3:a Sgﬂ"%‘%%% 1@7

109%4| & () - @10%1| & ()-&YA 10%4| & () - @10%}| & () - @010%4| & () - @ 10%t| & () - &>
>) >* >+>80:? GADDxrebctid® dig@tber&leahing dpb@stul &f (dim 22 fighetr@mpiisingSahG¥bavsl njdisturg 04|

gll( ) : E)LL” ! 105];)00‘%J %YQ%T% ‘%& %‘!’:“% ‘Hg%ﬁh‘i@?) g,@%@a&gs@%@%@ﬁf 10%

h& ()-S410% h& ()-f310% h& ()-91 "10% h& ()-S/"10% h& ()-f-10%
h& () - 7BG G GuaEffmentabiansat HETOVBAiEHS the XN chantberl Jouiie (@ppagBelAash ( ) - Z

10 h 10 h 22 downstream from an effluent source.

32. The effluent abatement system of claim 31 wherein the effluent source is a chemical vapor

deposition apparatus.

33. The effluent abatement system of claim 31 wherein the effluent source is a semiconductor

manufacturing apparatus.
34. The reaction chamber cleaning apparatus of claim 22 wherein the blades are double-edged.

' 35. The reaction chamber cleaning apparatus of claim 34 wherein the blades have a width and the
reciprocating member has a range of movement, which width and range of movement are
selected to provide each blade with a rotational path which overlaps with the rotational path

of an adjacent blade.

36. The reaction chamber cleaning apparatus of claim 34 wherein the blades from about 0.65 to

about 0.75 inches wide and the rotation range is about 90°.

37. The reaction chamber cleaning apparatus of claim 22 wherein the reciprocable member is a

piston of an air cylinder.
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least one detector for indicating whether the cylinder is sufficiently extending and retracting
to ensure that the blades have a scraping path which substantially covers the interior surface

of the cylindrical way of the chamber,

’ 40. The reaction chamber cleaning apparatus of claim 39 wherein the at least one detector is
configured to provide an output indicative of whether the cylinder is sufficiently extending
and retracting to ensure that the blades have a scraping path which substantially covers the

interior surface of the cylindrical way of the chamber.

41. The reaction chamber cleaning apparatus of claim 39 wherein the at least one detector
comprises one or more magnetic reed switches arranged to indicate if the cylinder is
sufficiently extending and retracting to ensure that the blades have a scraping path which

substantially covers the interior surface of the cylindrical way of the chamber.

42. The reaction chamber cleaning apparatus of claim 37 wherein the piston has a stroke length

which is from about 5.5 to about 6.5 inches.

. 43, A method for cleaning an effluent gas comprising:
(a) providing a reaction chamber cleaning apparatus comprising:
(i) a chamber comprising an effluent inlet, and outlet and a chamber wall

comprising an interior surface;

(ii) a blade apparatus comprising at least one annular mounting member, at least
four scraping blades attached peripherally about the annular mounting
member and arranged in a parallel relationship to a longitudinal axis of the

chamber;

18



| & ()-Sccnddee. g} [ 9MB7xx !5fY10% & ()-f!. "&10%iu& ()-910%& ()-!09
"109& ()-T',9 "109%& ()-f @L1L0%L' ()-3.gghhhi>i z[ <MB7xx !1 p 5 SEP 2002
10968 ()-y/ 109%6& ()-L-gl0%& () -! PO) &10%&' ()-g! 99F% " 109&' ()-f! 49L!

"10%&R' ()-T=ihikilimni{iijbCxx !910%& ()- Y10%&' ()-&f 10%& ()-3 10G 10G
10Gy810%:& () -14Z10%& ()-j *jj kk(I | aBbCxx

'Lgl0%&' () - L&LOYGE () -! ymlO%&' () - 10968 () - S&3F10%6:& () -

g10%& () - | | mmmnaBbCxx

IL9-110%G& ()-!c5@ &10%& ()-f&‘ 109%6&' () - #Y109%6&' () - gLY"

"109%6& () -L10%%' () - nPooppp p!p"pdYNCxx ! 10G 10G

" 10EB10%E () - 34Y109%& () - 2nl0%& () - 1Y109%& () - L/

" 10938 () - " p/ pppPqdiid E¥YNGgiprocal mayement ) ugt ok’ pjatings) Hod cyapine1 hdage) -

"109%& " 109& brrg
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member, said extension member being pivotally connected at a peripheral

position thereof to the blade apparatus;

@iv) a vortex unit attached in fluid communication with the outlet of the chamber,

said vortex unit comprising a top plate comprising a top surface, a bottom

‘ surface and a central opening, said vortex unit further comprising a generally
conical outer shell attached to and extending downwardly from the top plate

top plate, said outer shell comprising an inner surface and a central opening

which is generally aligned with the central opening of the top plate, and said

vortex unit further comprising a baffle attached to the top plate and

extending generally vertically downwardly therefrom, said baffle comprising

an inner surface, an outer surface, a bottom edge, and a central opening

generally concentrically aligned with the central opening of the outer shell;

W) a concentric chamber bounded by the outer surface of the baffle, the inner

surface of the outer shell, and the bottom surface of the top plate; and

. (vi)  aliquid inlet arranged to tangentially introduce liquid into the concentric
chamber, thereby filling the concentric chamber with liquid and forming a

laminar sheet of fluid on the inner surface of the outer shell;

(vii)  aconcentric opening formed between the bottom edge of the baffle and the

inner surface of the outer shell;

® flowing liquid into the inlet so as to fill the concentric chamber with liquid and form

a laminar sheet of liquid on the inner surface of the outer shell;

©) flowing effluent into the chamber for abatement.
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3" 109B& $4-- s The method of claim 43 wherein the baffle is attached to the inside diameter of the opening
in the top plate.
45. The method of claim 43 wherein the baffle is arranged to provide a flow restriction so that

during operation of the self-cleaning chamber mechanism, the concentric chamber is

completely filled with liquid.

46. The method of claim 43 wherein the top plate of the water vortex unit comprises a flange

which accommodates attachment of the chamber.
. 47. The method of claim 43 wherein the liquid inlet is in fluid connection with a source of water.

48. The method of claim 43 wherein the reaction chamber cleaning mechanism further comprises
an exhaust moisture control system arranged to pass dry air through the chamber to secondary

scrubbing tower.

49. The method of claim 43 wherein the effluent is introduced from a chemical vapor deposition
apparatus.
50. The method of claim 43 wherein the effluent is introduced from a semiconductor

manufacturing apparatus.

51. The method of claim 43 wherein the effluent is introduced from wherein the blades are
‘ double-edged.
52. The method of claim 51 wherein the blades have a width and the reciprocating member has

a range of movement, which width and range of movement are selected to provide each blade

with a rotational path which overlaps with the rotational path of another blade.

53. The method of claim 52 wherein the blades are from about 0.65 to about 0.75 inches wide and

the rotation range is about 90°.

54. The method of claim 43 wherein the reciprocable member is a piston of an air cylinder.
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58. The method of claim 56 further comprising the step of stopping the flow of effluent through

the reaction chamber when the output indicates that the cylinder is not sufficiently extending

and retracting.

59. The method of claim 56 wherein the stopping step is automated.
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