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PCT/ US99/ 04396 . CHAMBER CLEANI NG
MECHANI SM BACKGROUND OF TH

The invention WOI¥#&88t o a nethod and apparatus for cleani ng.gckwg%%g\l 5
The manufacturing or fabrication processes in certain industries produce

toxic gaseous effluent. For exanple, chem cal vapor deposition
processes associated with : sem conductor fabrication produces
hi ghly toxic gaseous effluent. Al so, conbustion processes

involving the partial conmbusURAMBER CLEANING MBECHANISM hot gaseous

effluent. These gaseous effluent are usually heavily laden with particul ate
matter and 10 nmust be cl eaned or "scrubbed" before they can be
treated and rel eased into thegacrkgROUND OFTHE RMVERoNYPI cal 1y,

particul ate | aden gaseous effluent are rntroauced rnto a

scrubbi ng chanber t Theinyantion relatesto a iethodand appakatbsforvleirtng 4 clntishet.0 adhere

to the ~ lLhner surface otfa t. he chanber.,K Vari.ouys net hods and .
appar at U5 have been gt HrEEacHGne of brication ProGPsvecerign Industrigs, produgedoxig own,
the buildup of oRabhd &béite FoPdxaRiplc) Bhénti€al va _rdegbﬁti Scelsts assoc teﬂtvi'th
scrubbi ng chanbers. ) Referring to prior art f—llag. a, a
chanber cl eani semicordustor fabricationprofuceghighly toxic gaseous effluent.b Alsogeonttmstiar ( not

shown) has an intet 1 i ch, houses a,pl.ural.t f.sgrapin

bl ades 2 par al PEI*%¥8 ié“'%ﬁl&n{‘%ﬁ%lcoﬁ?ﬁ%uogf"frgﬂrde@e]f.‘ﬁsfﬁ%ggg‘?‘fﬁfeﬁﬁs bl ades 2
are rigidly  effluent. Thesd gHiseu@fREL A6 ubially ReQglyladb@Svith padScufdid¥Rtter ARd
actuatiﬁ? arm4 extends through a slit 5 20 inthe inlet 1 and is
attachet? t o t h&Wust Ressieangd ar ‘Serubbedybefore they can be treated and releasgd jnte fiieng now to

prior art FiY. edfironffeht j}r@&- Gl rllggr&' i st .
which is driven by a pﬁgﬁ tica Iy%%%%%@g%?%@?@%@g&%&ﬁgﬁacal |y
oper at ed scrubbing chamher throligh\apdnlet t Thetpartipulatemaittdy senids aralihéens the causi ng

the scraping bl'g@greglvgafén&ét?lec rﬁﬁeﬂ% Various methcixg a1a1d ragpcairfur;solga%g Ibge% Jg)/}siec? tQ) al ong

the inner surf

SUMVARY -OF THEpehsfit]Ndrl dDlast slow down, the buildup of parfitate ki SEME indeP@uriaBisent i on
relates o a nefhod. for cleaning a chanmber havi ng at | east one
scrapi bl ade ®hifTHhORE ¢ annul ar nmenber. The mnet hod :

compr | ses the st ep RbtoRiHy tipRe: it FR 52 alcharkiie AR ol BB s hd ection
tangential 30 _to aci lrpguﬂf eriegr’]céaof tﬁgcannu girie nerfglgés%gwg's% cause
t he annul ar mefAdubbingchamber (not shown) has an inlet 1, which houses a plurality of scraping

2 | ' ially. rotate thereb i ing bl ad
o ci rount er enP AR SPFBRRIA Slontie it ol of BT uE RRpAE plades T HE SRV e
chamber i's scr intecorngctedby teeeniigs@, & shdem. An actuating arm 4 extendslthroagld 875
enbodi ngnt, the jnyention.relates to a,  chanmber cleaning

mechani<sm conptt Fﬂ%té@ghﬁ%*le%ﬁhﬁwmrﬁmﬁimunti ng at |east one
scraping 5 _ ReRffhgHowYo'brioP &t P@m%n%gﬁﬁsfﬁi ista?taalehgé‘gh{s{éﬂ'rgé‘k axi s

of the chanber, and a rotating rotatin € Scraping

bl ade ci r cunf ewhichiisdtiyenhytaningumatically an¢rated piston 7. The pneumatically bperatedt her
enbodi ment, thg j ] at t C er cleaning .
nmechani sm corrp.ﬁs{g ?\r?gd}%}teg%ééfglt“ g(ﬁ 45%?@?)‘?&;%;% (o[ eaff%BW blades OFSTPE hi n

t he - inchecibricatiiy mbtict alowy the kbephirfadé ofinledxi s of the chanber. An
annul ar, sgear assenbly 10 supports the scraping blade within the
chanbe-rz, and a pushrod assenbly rotates the scrapi ng bl ade

circunferentially within the Cwﬂﬂ%ﬂ%‘% Advant ages and
features of the invention include one or nore of the tollowng:

rotatably rmounted skrompembodimedt thefipventibe zelatestotalioethodifer clanifigia ehanfben
chanber, and " net hod d_appanrat us for nounti and, rptating
the scraping b Wipgat least Ong FRRIE D QFF"%géd%mm“Laﬁmng’ efaethed o1 | ow a
di rect and unodmiprises e seepohapplying @ forté'® tBOaHuGT membePin a direction tangential

advantg es and features of the invention will becone apparent fromthe
fol | owi ﬁg to a circum Fpﬁﬁe@ﬁt_mlar member so as to cause the annular member to



BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Fig.-1 aillustrates a

prior art chanber cleaning nmechani sm Fig. 1b illustrates
a viewalong line Il--11 of the chanber cleaning nmechani sm in
Fig. la. =~  WO99/46538 Fig. 2 illustrates a gaseous effl PERUsEE b ng
chanber and an apparatus for cgeanl ng the chamber. 25

Fig. 3 illustrates scraping blades and a fear assenbly for nounting the
scrapi ng bl ades acgor embodi nt . Fi . .

Fig. 4a il ustFgrBer ?%éﬁgﬁm&a %r?)l?y cémf)lﬂ 8‘%§m§eb%jle%° PEH mﬁ“ﬁgm&aﬁé
scrapi ng whereby aBllime Surfie of the aga:ﬁlserﬁmr@m byl waafapmg bladg, 2.

Fig. 4b illustrates a top view of the pushrod assenmbly shown in Fig. 4a. 30
Fig. 4c illustratednanatheremppdiment, thejavention redetestoashpmberdeapivgi n Fig. 4a

31T meohhdlich oBABANR ¥y aynular pquating means for moynring at east e scraping

Ref errifig nowblslehwithin the chalgbs@amﬁeleb hllmgiuudmakaﬂmbﬁtge cHambbre and & rogdtimgn
general ly at 10 The scr.ub cha .10 s an. inlet 15 foy introducing
gaseous rptating the scraping f)‘ ?&rhé'rw‘ilﬂ”ﬂﬁr?hw enat or

section 20 m xes thﬂa&ﬁﬁ&%ﬂﬁmdﬁlem the:n@éxftﬂoﬁ?élﬁteﬂotiblﬁﬁ%&%kanﬁ t her mal
reaction section 25 having an inner surface 26 and heatlng

el ement 30 hounseshianisthicomptising atlkast enecicrapingsiade; rotatably melmqownh;s thend

chanber 25 CBambH pafic] Y3 Ihoei HEROHTs & the HEloet Y Bl Belosc BN 1o
t her mallor eact isgppditsaRdssiapiiy blade within the chmbaomﬁa@mub&m wefdsithe) 35

wherein water sprays_ 40 spray water on the gaseous 10 effluent. A
first water irfFRRWEpladscHpIR Yvithigthe chambery t h water. A drain 45

carries away’ water Ad\/aﬁ?aﬁ@staﬂ& féaB{ré’sVof‘{ﬁ’e ifn%nﬁomﬁéwawon%ﬁ 3?&&%%& mow%seous

ef fl uent pass~through scrubbing section up a cooling and
scrubbi ng sec trotatabl':(lnbmned scraping blades @v@ﬂqanglgahﬂjummurfetre of @rchiubbqrgand\ﬁat er

sprays 55 spra 400 ter 3
orovt di g 1 o aeEBoEAn R R Shou¥ind AL RRER fFe sorening bladss rRAmAERAALY, 1, o
15 1555 Wi-tii's smtaemy dse am‘s;ardxrea aha eﬂohs&ncteeﬂammyumthdc}&mbeﬂ%thaas eous

ef fluent exits scrubhi ng chanmber. 10 t hrough outl et 60. Scraping
bl ades 65, m.@ﬁ%&@&ﬁ% fhe ivention wil besiomeapparppt fgpmnths dellovdpg ope
i nner surface. iohhermal reaction section circunferentially

to prevent buil dup of particulate matter. Scraping blades 65 are

preferable t hi n"and narrow so as to expose a mni mum surface area of
scrapi ng bl ades .20 . 65
Referring nowto Fig. 3, a el ) Ot at abl y nounti ng
-scrapi @9 bl ades 65 Rig laHMateAapﬂbmﬂi’aﬁibleﬁﬂeaﬁﬁ;glheéﬂaﬁlsﬁY and washers 68

connect scrap bl ades 65 to to em stl ff and
spaced apart. The ﬁlédgéiléam9V1°W£°ngl‘ eﬁ'gﬁ éﬂwﬁwﬁw

brackets 66. Angiestigl annular flange plate 71 is fastened to 25 an
annul ar housi ng 0 at a bottom of annul ar housing 70 by bolts 72. Distal
annul ar - Hig. a?ny@sqareamasepu%empmttssmhb@g§h§nbeampp5@ms|fwg 73

which is dispQg %gmg 8-%1 @f, di stal _ annul ar flange plate 71.

D stal annul ar beafi ng Supports an annul ar gear 75 which IS
rotataBsy nounted (ﬂngduﬂﬁaiatesrscmpxagbhdeﬂndgag}&asé&mhl&ﬁrmmungﬁ:ehas tabs 76
whi ch - %ﬁ%g d to receiv scra bl ades 65. Bolts 77 and
washers 78 seéﬁ’?@\nﬁ to the em }gaa'es 65 to annul ar gear 75.

A proxi nmal annul ar F@%%'l]ﬁ%ﬁ%@sh&démiéw&ﬂpﬁﬁhmdassembly foﬁfb‘iﬁﬂn@'ﬂw&% ing° 1O
stabilize and annul ar gear 75 during rotation. A proxi ma

4 a@prdmawgbegmd@nmomg 3stened to annul ar housing 70 by
bol s 81 10 COVer 344l uepatee SN B ol BRRAE ALY Shonky B4R 46! N1 01

82 extends tangenti rom _
30 - Fig. 4c illustrates a s1de view of the pushrod assembly shown in Fig. 4a after

full assembly.



housi ng a pushrod 90 and | ever 95. An advant age of
annul ar gear assenbly descri bed above is that, in addition to 5
supporting scra bl ades 65, its annul ar shape allows a dir

unobst r uct ed ??’4%53 for gaseous effluent to pass thr%ﬁlh@?h‘es??ral
reaction section 25 and into scrubbing section 35.

Referring nowto Fig. 4a, a pushrod assentﬁy for rotating scraping bl ades
65 1s shown. s s 3bbveiiTées a piston
86. Pneumatically drive } ' ied 10 engage a pushrod
90 and to drive pusltﬁfa@ﬁnﬂﬂohaa&gmph gasednh; dffhuent scrubbmg chamberis siovac at i ng

noti on. Pushrod 90 _has a shr t.endi ng fr a djstal end
whi ch i s adaptgsgerly pbti rubing hamberdd e “rﬁdﬁ?fdﬁ‘i‘%‘i“%‘&%@? 4
Referring now aﬁu%tgm%é&ubmgmaaﬁ,etw A3} o obsécaoﬁiomesﬂecgakwueg a

| ynch Lever 95 |ikew se"has a hole 98 at a Pproxinmal end
for recsiving éffluet wiihroxggen. 15 thermal reattion sedtipn 36 hgingign ipoetraudidce 2 ando2 wi t h

L L o B B Py e reson o SRt P o8

al so has a CaVé:ﬁdiz&ﬁthé\@AsﬁM sm@eiapee&oﬁ@emas:ﬁuaaeeﬁh&mat feactaﬁt chginBadisng from
pushrod tip 91. can be seen in Fig. spring 93

serves to bi asﬂﬂmbﬁd%ﬂtaadlaﬂmmw QBemngm"th@ajrfe@%GhﬁﬂlP%aﬁ ap¢ver 95
Is always in eve%{l‘gs W33 ﬂ?&ﬁw%%rsﬁﬁ%@b%mywatcron the Fés@&ls' itating

engagenent of annul ar “gear n operation,
gaseougoef f | ueeﬂluemuwﬁla&vﬁeﬂ-iﬁtaké:m dupplieewaiel-sperays]|40 vﬁﬁﬂwatéiel-d[tdranxi 45 H2,

PH err], ) NF[ err Si OS ent er,s scf. ubbj ch er 10

t hrough out | et4BSS 2R g’f?ﬁ%wamsl’my‘m or Feptingand recycling: bl e and

wi Il pass thr gughieigh rscﬁBBﬁ%%e&%ﬁ@Btah&hb)i cuat@%aeetub@ﬁgsecuon 50 pg nost
ef fective way of disposing of the gaseous effluent is @i bur ni ng by

control | ed t hegogling aud Bwthersscrubbinga ¥atesperytsiSs spray ladditional wetes en the gasdonsient
enters rce,
for exanple COWPMMWM%QQ %s%gén?hv%%ﬁwgég]%‘g cl)us %@Pﬁggt and

oxygen 16hen eniSewahtmmmﬁhewmimbmmmdmybydrmn% Gabusvfinentexiteat i Nng - .

oxtapes 1 memtr Bl ER ouh B Neebint SRR S et oo

scrubbi ng one scrapinp®iddeOstrape inrfed ShrPite 26 @f tHefrhdl 9€achion sHel6s! 1 N
cool i ng/ scrubbi ng section 50, and rel eased

5 nmumfgnméﬂ!lmteprewt buddun el particnlateymaticrs Sergping bladgedl are
deconposed a prgg }ﬁ? S0 as to eXpose ?ﬂlinnrnﬁﬂlcstuhg% a?gacéf s%p%ﬁ ‘blades
ter formed in ¢

particul ate e gaseous e uent ten clin
and ad28re to Gﬁmehegasecbtmceﬁ]mtof thermal reaction secti on 25. :
To prevent buil dup Qf. partic fte_matter. scra | ades 5 are, rotatably
5 - nount ed parlg?fr"%n 3"?&%@%‘&’%‘ BERi %ﬁ ¥8’5’<‘3{‘5"E§1 section
25 and scrape dchipaig bladessslsshowmﬁmsﬁcm&sstmﬂw A8 FhR§ 68 E6tink&N 25
circunferentially. As descri bed above, scrapi ng bl ades 65 are
securely fast mm@lm&ﬁ&g%mmm&ﬁm spagediapat-y The blades 65 maynpunt ed
and supported ﬁénﬁ!u%l lbe ijt}gr ¥iaiBdts 66

Annul ar gear % 'S ro?at%% et hﬁs rott%tl ng scra |n d‘é‘aégglz%m?

reci pr@8ati ng anmnolar htbuspxgsmabd b@ﬁommcﬂahmﬂzmhoGﬁng Z@bﬁbol&f?m ﬂ)xktabemmﬂaby

spring 93 to. age ar th. of .a ar,. gear. .

Pneunatical |y %q,qgsg}?tep'(g ﬁ @%a%ﬁ%ﬁ F*\’}g’g g73 Wit db‘agsr‘ffi(%?%"qdd%r d.

The forward noignalar Ghngeyste od B@sw%nﬁtﬂarb%aﬁﬁg FHsupPéi®s i bnh 8L ear 75 which 95

to the gear togth of annul ar gear pushi ng the giear tooth in a direction
V)

tangenti al lsrotatabm@mtpdcan@wa@mlﬁwamg BnAnaplaggeay 757ms tahs 76 hieh ng
| -gea
annul ar gear 7ge ég%ﬁttﬁtr&e%s@ﬁgﬂkﬂad&sﬁ Bolts ﬁ'&h%&r@%@a&@ il y

di stance trav e gear t
driven3@i st on SGping Ylades 64 tcbanﬂnlargmmom ﬁ@xmuﬂaﬂmﬂarbeﬁﬁlgal%s mounted on

of “anhul ar - Hablaf L8735 o84 oot BTN B35 QURPAHoBr ARIRRAS) var

spring 93 causes lever 95 to engage the next gear tooth of
annul ar gear 75. The gear tooth is then pushed in a 20 direction
tangential to the circunference of the annular gear 75 by the forward

not i on of pushrod 90, causing annular gear 75 to rotate again
The cycle is repeated with each back and forth notion of
pneumati cal |y operated piston 86 such that annul ar gear 75 is
consequently circunferentially rotated, thereby causing scraping bl ades 65
to also circunferentially rotate. 25 An advant age

of the |nvent|on |s that the tangentlal pushl ng rmtlon of the

Y P 1 I T I B



30 illustrative of sonme of the many specific enbodi nents of the
present invention, and

6 _ that of her arrangenents can be devised by one of pgfgikddaisosskil
in the art atwf’ﬁg/‘%s'rﬂfre the invention was nmade w t hout departing
fromthe scope of the invention. 5 g4

7 CLAIMS TO BE FILED I N NATI ONAL/ REG ONAL PHASE PROCEEDI NGS 1. A
mechani sm for g} @aninge bk 80718 Fstchbd {oA@BulRt héustlpII bolts BE tdBABLLHIS M
conpri si ng: (a) a c?/I i ndrical chanber conprising:

(i) a chanteaclosstht aprangivs. stubylan extension §20mxtends tangentiallyi from housing 70 for
(i) at | east ane pont |t in a first end portion of the chanber
and at | east %ousmga usmOdO%SAndlg%‘?gs. one port positioned in a second end
portion of the chamipidvemBsy &l aniulapgeatassémbly described above is that, in additioh®o t he
first end portion of the_chanber, wherejin thea&)rts are arranged to -

permt $luid tspporing scrapingblades 65, itsaunplsr shape allows adircchandmobsingted path; he

second for gaseous effluen} to Ipassetﬂgugﬂﬁ{ei-ﬂﬂ 184ctib Se¢tiBRI5 &hd into %:rub ing (D)
an annul ar rmunlt-%ng means for nountfng at |east one scraping ade W thin
t he section 35chanber parallel to a |ongitudinal axis of the chanber,

the annul ar nounti means . co ISing.. . . .

(1) ' distal anrRBEoE Ry yuFie 4 8 PReed pRSbly TOrroliing perpring blafsr s i
(i) a di st ahodRNAhdr dpRAder 8 pHdBRAIRAL dfivel aPistdF86 PHehRAtidanYy atikéh on the
di st al . . annul ar flange pl ate; .
(iii) 18n annwigten §eisthrgaded de erpage @ Rhshred .20 andigldsive nashead A9 baek andforthdn 4
annul ar . . . h Q. . . L Y )i | east
one.scr api ng. K SeiRrosaing mofion, PO250 B a pusheod tip 91 extending o ¥ distal Bl

' " which is adapted to receive a lever 95 for engaging annular gear 75.

Referring now to Fig. 4b, pushrod tip 91 has a hole 92 for receiving a lynch
- pin 97. Lever 95 likewise has a hole 98 at a proximal end for receiving lynch pin 97.
15 Thus, by aligning pushrod hole 92 with lever hole 98 and inserting lynch pin 97
- therethrough, pushrod 90 and lever 95 mayl be attached in a hinge of manner. Lever
95 .all'so has a'cavity 96 which is adapted to receive a-spring 93 extending from
+ pushrod tip 91. - - ' |
. '_ ' As can be seen in Fig. 4c, spring 93 serves to bias lever 95 towards annular
20 gear 75 such that lever 95 is always in contact with annular gear 75, thereby
facilitating engagement of lever 95 to annular gear 75 .
In operation, gascous effluent, such as AsH;, CCl,, C,F,, CF,, GeH,, H,, PH,,
NF;, SiH,, and TEOS, enters scrubbing chamber 10 through outlet 15. The gaseous
effluent is not water soluble and will pass through water sprays essentially unreacted.
25 The most effective way of disposing of the gaseous effluent is by burning by
.+ controlled thermal decomposition and oxidation. Thus, as gaseous effluent enters
si:ifubbing chamber 10, it is mixed with an oxygen source, for example compressed
- “air: This mixture of gaseous effluent and oxygen then enters thermal reaction section
25 wherein heating element 30 heats up the mixture and thermally decomposes and
30 - OXidizes it. The decomposed and oxidized mixture is then scrubbed in scrubbing

'section 35, cooled and further scrubbed in cooling/scrubbing section 50, and released



(v) a proxi mal- annul ar bearing di sposed within the annul ar housi ng on

t he annul ar gear, and (vi) a
proxi mal annul ar fIange plate fastened to the annul ar housi ng;p3Rkes/04a396
(c) a rot at WYRJ* s for rotating the annul ar nounting neans
circunferentially around thg interior of the chanber to
scrape the interior surface of the chanber. 2. The chanber
cleani ng mechanhipbuet 8. Hbwiis! &l tlos@lflchi'd d SEPARY dxifiseddn!| ever
bi ased t owards an ar gear nounted on the annul ar unti ng neans such
that a distal elmimalreacnon se¢tion!23, partieulate matter formedint thegastoustefluentitehds togear .

3.« The chanb r cl necha ere e rotating neans
further conpri & c?a(ﬂ]erteoxmteﬁfurfacggg ﬁ@‘ﬁﬁfg}%@h rb‘%(;xi mal pushrod end
connected to a pneur[%t;r:&@h{bm ﬁbﬁ?&ﬂculatemtter,scrapmgblaﬁéﬁﬁmerétﬁﬂblp' ston
driving the pushrod in a reciprocating notion; and

pushrod %ip exemlmt@ traralle] to adiongitudinglaxis offhenmal seaetionyseptians @dw)r:ngemnyr
ol Saaing mecharEieds of el eiBGedtion 23 GrbtRtentiallf as dostifdBAUEC

mechani sm f or @bﬁpﬁgwdbhes arersedurely fafsamed mfaxﬂunhgembes,, wﬁx&exsmhhlyi sm
conpri si ng: a.cylindrical, K chanber conprrsrng
(i) a chanbéaomsﬂqanéawor@#h@deﬁlﬁrr%wm w@e&sm&q 3and79.

(i) at | east -one Qpkiar PETI751iOReed d%r&!aﬁ rfdéﬂné)ﬂ Eth chanber
and at | east B : (ci)lr\e port- po |t|one |n a second end

portionl®f the r&lmoba;mggmtmnalfpysm@%mcﬁever 95 Lever 95 is biased by spring 93tat he
first end portion of the c wher t he are arr dio
berm t Tlud « GoR Ao PR ARR e a7 reimafiolly AoVt pitbh BO 0 dffes e
second ¢ pushrod 90 forward. ThedBvap®frotion oPfushidd 90Ne R erred through lever( D)
at | east one scrapr ng bl ade rotatably nounted wi thin a chanber parallel a

| ongi t udi nal 5 to the gear tooth of anpulargeax 12, Pushing e gear tooth in a dirgeiipn tangential
annul ar gear a%&ﬁ@ﬁ&)&nﬁ%&bﬁﬁﬂ la?Eea?'? Whdle n%ﬂ?g@agzg@}o‘(atéhipﬁ&h%)ng

t he scrapi ng aewrtlnteca er
a push idd assmeaMtceﬂteﬂGt@ngug@lmthmmmﬂgear for rotating the

scrapi ng . bl ad L.r cunf er e t| a aroun r of the.
chanber to scrape t 15 ARRPRPYS y b Ve piston 861 p leéﬁ (P‘B‘?‘p@n t& fﬁg%

also pulled back, causing lever 95 to dxsengage from the current gear tooth of annular

A

gear 75. When piston 86 subsequently drives forward, spring 93 causes lever 95 to
‘engage the next gear tooth of annular gear 75. The gear tooth is then pushed in a

20 direction tangential to the circumference of the annular gear 75 by the forward motion
of pushrod 90, causing annular gear 75 to rotate again. The cycle is repeated with
each back and forth motion of pneumatically operated piston 86 such that annular gear
75 is consequently circumferentially rotated, thereby causing scraping blades 65 to
also circumferentially rotate.

25 ~ Anadvantage of the invention is that the tangential pushing motion of the
pushrod assembly, along with the annular shape of the gear assembly, allow for a

] dlrect and unobstructed path through thermal reaction section 25 and scrubbing
section 35.
It is to be understood that the embodiment described above is merely

30 1llustrat1ve of some of the many specific embodiments of the present invention, and



9 6. The chanber cl eani ng nechani smof claimb5, wherein said gear
assenbly conpri ses: (a) a distal annular flange plate fastened
to an annul ar housi ng; (b) a di stal" annul ar begidtigsesloaposed
within said uﬁhﬂ*ﬁﬁmhou3|ng on said distal annular f1 ange
pl at e; (c) an annul ar gear d§ sposed within sald annul ar
housi ng on said distal annul ar bearing (d) said at | east one
scrapi ng bl ad WE6He of ordinary skill il @k art at the i@ nal
annul ar bearlﬁ@aﬁﬂsﬁgggggmﬁﬁtln%ggFgﬁghnu | ar hou;¥%g on sai d annul ar gear;
and thefiventiomwas maderwithaut depasting from ghe ssppr &f theiVaRios- t o sai d
annul ar housi ng. 7. The chanber cl eani ng nmechanismof claimb5, wherein
sai d pushrod assenbly conprises a | ever biased towards said annul ar
gear such that a distal end of said lever is in contact with sai d
annul ar gear . 8. The chanber cl eaning nmechani smof claim?7, wherein
said pushrod assenbly further ‘conpri ses; (a) a pushrod
having a proximal pushrod end connected to a pneumatically operated

pi ston, said piston driving said pusrod in a reciprocating notion; and

(b) a pushrod tip extending froma distal pushrod end and adapted to

hi ngedl y engage a proxi mal end of said |ever. 9. The
chanber cl eani ng mechani smof claim7, wherein said | ever is springloaded.
10. A mechani smfor cleaning an inner surface of a chanber, the mechani sm
conpri sing:. (a) an annul ar nounting neans for nounting at |east
one scraping bl-ade in the chanber o : parallel to a | ongitudinal
axis of the chamber; and




10 (b) a rotating nmeans for rotating the scraping bl ade
circunferentially around the interior surface of the
chanber to scrape the interior -surface of the chanber; Pcrmﬁﬁ)?ﬁkn
the sel f-cl eaiWO§M4¥ber mechanismallows a | ongitudinal flo for
gases t hrough t he chanber. 11. 7 A nmechanismfor cleaning an
inner surface of a chanber, the mechani sm conpri si T Sheet Has Been Replagii a

cylindri cal chMm@g:&a cylindri cal chanbe ng an
i nterior Surtace; (b) m i ng

conprising an annul ar gear rotatably nounted there|
gear conprising scr p| ng ne r ttached tq a face ﬁereof and t endi ng
| ongi tudi nal 'y thro gh tH& ffs%‘%f’a(f’é? e ST havingat least o sfraping fli’ga)éf’nt erior
chamber mounted to an dibilar SemBert Bethpristhgihie @tep OF aﬁﬂlﬁn?ﬂ fdﬂ:@fo @ppr results
In scraping of the interior chanber (c)

a gear - 5ot at i ngnmmnm@mﬁaﬂqucmfaﬁpg@tlﬁh@ saidrapnaler gember 503310 cause saither ei n
th | f-cl h | f
gases. | o ppiigkaRARE I REIAR SR SR, e Ul sciabif BT, |

wherein the geairrctﬁﬁfeﬁhhﬂ@ raﬁfa;mmby an ikt siefice of said chamber(igycrapedabypsaigh r od
conprising a proxinal push rod end connected to a pneumatically
oper at ed pi stoﬁpmﬁ%blﬁﬂ%ton driving the push rod in a reciprocating notion,

and (b) a pushrod tip extending froma distal push rod end
and adapted to engage a distal end of a lever biased toward
the annl ar gear su2h t hEke metuoéofxtlalmlli wifer¢ih eaifl enmilaringeniber is an annular
contact with the I ar ear . A nmechani sm for cleaning an inner
surface of a cH FERgiani sm conpri si ng: (a) a chanber
conprising a:chanber wal $erianﬁ&igaginggaangeaﬂtaammaﬂtmﬁﬂaﬁgear,and
(b) an annul ar gear havi ng nounted thereon at | east qne scraping_bl ade
within the o - senaahénm&as»pamhWmﬂwﬂsaﬁmﬂﬂmm@ém@cwq he
chanber; and tangential to a circumference ofsandannulargear SR
15
3. A chamber cleaning mechanism, comprising:
5 an annular mounting means for mounting at least one scraping blade
within a chamber paraliel to a longitudinal axis of said chamber; and
a rotating means for rotating said scraping blade circumferentially
20 within said chamber.
4, The chamber cleaning mechanism of claim 3, wherein said annular
mounting means comprises: ' |
. - adistal annular flange plate fastened to an annular housing;
25 : ~adistal annular bearing disposed within said annular housing on said
' dlsml annular flange plate; _
b -+ -+ an annular gear disposed within said annular housing on said distal
annular bearing;
_' - . said at least one scraping blade coupled to said annular gear;
30- _— a proximal annular bearing disposed within said annular housing on

said annular gear; and




(c)  a push rod apparatus for rotati ys B, lagedar , t he pushrod
appar atus conpri si ng a i (i) a proximl push
rod end connected to a pneumatically op i

dg! st on
t he: pi st on- dr WO 9%#6838e push rod in a reciprocating motion, af&{iPIP%ush

rod tip extending froma ¢ stal push rod end and adapted to
engage a distal end of a |ever bi ased toward the annul ar
gear such that a distal : JiSte et AGEd bl EdBine.

annul ar gear; A g’r‘%ﬁn%@%ﬁ%&%&?ﬁe anrﬁi%ar annuﬁ'arméear by the

push rod appar at us % aus€khechamberfclearinginsdchanism of claino3,avhiersin sfid tdtstingcr api ng
bl ade around the interior Qf the chanber to scrape the interior surf.gce

of t he chamber _meanfgpmpnﬁs,q,gg\ﬁa 1e8 "PHF‘%E P’éé‘?ﬂ"ﬁﬂ A suph et %%F'?g?f‘él °g1sa1§
chanber, the nReHANINIBnELIWth 8§4id Snnular gear. (a) at |east one scraping
bl ade rotatably nounted within a chanber parallel to a

| ongi tudi nal axis of the chanber, (b) an annul ar gear assenbly

conprising an annul ar gear, .the assenbl Qrt.in h .. . _
scrapi ng bl ade vvi'th%n th eccﬁﬁwggrc?eagwﬁn}{“ﬁggpmo%df%g’a cﬁesf%sar%ﬁo%tb rat us

for rotating theardfkttedCoipaiges: t he push rod apparatus conprising
a push rod having (i) a proximal push rod end cqonnected tpo a pneunmatically

oper at ed a pyishrog having a ppeximal pughrod end conpected o pnsumatically

reci procating i : j didtof :8%ushrod i : : lfRnexiendi ng
froma distal gusL r lal%g’gsg"daﬁr\‘}d’oagapg??% en%aléleargmﬁfosc?nanlg eér}gmb a lever
bi ased IDowar d t he annul aapusbond tipiextendingifrom aldistahpushrogl enfl apdhadapteddéo i s i n

contact with the . nul.ar _gear; wherein rotation
of the annul arﬁﬁﬁmwgaﬁ%ﬁplsﬁe?%@ﬁ@éﬁwfbd appar at us causes

circunferenti al rotation of the scraping blade around the interior
of the chanber to scrape _the interior surface . of the chanber. 15.
A nechanism for cl ekni ngfherthpmbercleapingraechapism of plain &, whergin said lgyariss m
conprising: | . o 3 _ R 12
(a) at Ieassfpngﬁlé)agegr’api ng bl ade rotatably nmounted within a chanber

paral | di5 to a : | ongi tudi nal axis of the chanber;

(b) an annul ar gpar agscﬁmmce%éig‘seg%%’g?ﬁﬁg%han annul ar gear

havi ng a proxi mal ce, the annul ar gear
bei ng rotatably nounted aMdabi dhelstxapifg biide gotatably mounted within a El@imdREparaliedxi Nal
and distal annul ar heatings, the housing further conprising

proxi mal -and diostigngifudinal g etseidghamberd t o the housing, the annul ar gear

supporting . an anhlir Sdar h&8RbI Fodtf i GrdHirpSadd iR sdidl ©
chanber; and - (a(?) ae%ﬁsh roé&g se ﬁ/ﬁa apt to engaae t he
annul a20gear fehmmbet,andng the at | east one scrapi ng bl ade -
circunferentially around the i.nterior_of. the .chanmber. t.0 scrape t
interior surface of the ac%ugﬁgg ra_ssembi)y rotating s&id scraping 'blad citcilns rentxaI]lE)"'
within said chamber. '
9. - The chamber cleaning mechanism of claim 8, wherein said gear

25 assembly comprises:
' a distal annular flange plate fastened to an annular housing; -
- - a distal annular bearing disposed within said annular housing on said
distal annular flange plate;
‘. - an annular gear disposed within said annular housing on said distal
30 . annular bearing;

said at least one scraping blade coupled to said annular gear;

* [ L M S *



16.  An apparatus for treating an effluent fluid streamfromone or nore
sem conduct or manuf acturing process tools, conprising a reactor
chanber arranged to oxidize at |east a portion of the | ui d
streamas it MWQWSFEngi t udinal |y through the reactor chanberl?é'{/héejg‘;}ahgg
reactor chanber having an inner surface clgani ng nechani sm conpri si ng:

(a) a means for nounting at |east one scraping member ‘within the reactor
chamber b Rinta€ hnriufar bBiirgQiighobedivitiah shili it Holgnghh | uent
fluid streamthrough the reactor chanber; and (b)
a nmeans for rosaktidnmylar gearsandapi ng nenmber circunferentially around the inner

f : f 1 o h f
(S::J;i %CEZ further conpri sqol?'lra’&lg‘%l W%%?E{@%?%ﬂeﬁgﬁ%aéwgﬁg{ﬁ teal;(S:t gr

chanber . 18. The apparatus of claim 12 further conprising a water

scrubber downstream from.t he reactor . chanber. 19. . An apparatus
for treéting an ef f10ientThe chamberdleaningrmechanisia of plaim B cwhesein seid gushr

oxi di g6 ot | oobpaiy okt IEATBlabe| Bfin SFRERAL AT s AP ||

| ongi t udi nal | ysdidleserghin doatacewith said amauldregear. t he react or chanber
havi ng an i nner surface cleaning nechani-sm conpri si ng:
13 (a) an annul ar housi ng conprising an .annul ar gear rotatably

mount ed therein, - thy anntieathamber cleaning mechanisrl 38E1alia 10, Wehedin b4@ phshRRe
scrapi ng nmenber attached to a face thereof and extending

t hr ougHOt he r easserobly ferthebeemprisesl | el to the |ongitudinal flow of the

effluent fluid _ . ' QEQHQE r.chanber an
contacting the inner s’ur%%uglemgfla%’ﬁgg%%c or hﬁg%ﬂ%g&ed%%%@ﬁc dich
that rotation eferdtébpiston)saitl pisten driviag said piitodin d reéiptocaxiiy eticnp aid menber
to scrape the inner surface; gnd- ) rotating nechani sm
arranged to rotate the m@ﬁ@mnmngéﬁlmw#ﬁ@%gﬁ&%@dam&d&m 15

further .conprigihpdiphdabd b pRAImARHA 6L sdiPRVESam from t he react or
chanber . 21. ~The apparatus of claim 15 further conprising a. water

scrubbdd downstream from the reactor ~ chanber. R
12.  The chamber cleaning mechanism of claim 10, wherein said lever is

springloaded.
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